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@) KazlOR EDITOR'S WORD

Good day, dear readers!

Welcome to the pages of our New Year’s issue!

Time flies at double speed on the eve of the New Year; a period of summing up, preparing
for the holidays, and making wishes begins. Our editors worked hard to prepare this final
issue. Articles were proofread, and controversial issues were argued with the reviewers. The
Scientific Council discussed how to improve the journal and raise the activity of the authors
and Editorial Board.

Based on the results of the seminar for journal editors conducted by the Ministry of
Education and Science of the Republic of Kazakhstan, in the coming year, we will amend
the Manual for Authors, change the composition of the Editorial Board, and expand the
reviewers' list.

This issue offers a variety of topics and a wide geography of authors, from the organization
of healthcare and analysis of epidemics and the logical situation in one of the country’s
regions to clinical cases of oncological pathologies of various localizations.

Readers are offered articles on applying the Japanese Gastric Cancer Association
morphological classification to the Kazakhstani population, the influence of environmental
factors on the risk of developing cancer, and reasons for admission to the intensive care unit
of patients with acute lymphoblastic leukemia.

Other articles were devoted to gynecological, colorectal, and stomach cancer.

Though the journal’s website was subjected to a hacker attack, we continue to accept
and publish articles in a manual mode. The site will soon function as usual.

In the New Year, we wish all our readers and authors good health, creative success, new
ideas, and inspiration for conducting research and preparing interesting publications!

Respectfully Yours,
Dilyara Kaidarova,
Editor-in-Chief of the “Oncology and Radiology of Kazakhstan” journal

Oncology and Radiology of Kazakhstan, Ne4 (70) 2023 3
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GASTRIC CANCER: EPIDEMIOLOGY AND PROSPECTS
FOR THE DEVELOPMENT AND IMPLEMENTATION
OF INNOVATIVE TECHNOLOGIES
FOR EARLY DETECTION AND TREATMENT

D.R. KAIDAROVA"?, O.V. SHATKOVSKAYA', A.A. KHOZHAYEV? I.K. LAVRENTIEVA',
A.M. NURMUKHAMBET?, A.A. SAMIKHOVA*

'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan;
2«Asfendiyarov Kazakh National Medical University» NCJSC, Aimaty, the Republic of Kazakhstan

ABSTRACT

Relevance: Gastric cancer is a heterogeneous group of malignant epithelial tumors arising from the cells of the gastric mucosa,
one of the most common forms of malignant neoplasms in many coun-tries of the world. But, despite repeated attempts, there are no
convincing approaches to early large-scale (screening) detection technology for this form of cancer. This causes a high rate of late
detec-tion of advanced forms of gastric cancer in most countries of the world, a high one-year mortality rate of patients, and a low
five-year survival rate. Currently, full screening for gastric cancer is car-ried out only in Japan, Korea, and China - countries with
high incidence rates.

The study aimed to assess the epidemiologically disadvantaged regions of Kazakhstan for cancer to select optimal early detection
techniques to improve the treatment results.

Methods: For the analysis, we used available epidemiological indicators on GC from the specialized literature, data obtained from
annual reporting forms No. 7, approved by the Ministry of Health of the Republic of Kazakhstan, in the country code (ICD 10 - CI6),
publications with statistical and analytical materials on Kazakhstan. Morbidity and mortality rates were calculated based on data from
the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Re-public of Kazakhstan website on the aver-
age annual population by region of Kazakhstan.

Results: A long-term decrease in the incidence and mortality from gastric cancer in Kazakhstan since 2021 has been replaced by a
stable increase in the incidence of gastric cancer against the back-drop of a high frequency of advanced forms, relatively high mortality,
and low five-year survival of patients. At the same time, there is experience in the world of certain approaches to screening the popula-

tion for early detection of gastric cancer.

Conclusion: The high morbidity of gastric cancer in most regions of the country in recent years re-quires the search and devel-
opment of optimal forms of screening for its early detection; this will re-duce mortality from gastric cancer and increase the five-year

survival rate of patients.

Keywords: gastric cancer, morbidity, mortality, dynamics of indicators, regions of Kazakhstan, screening.

Introduction: Gastric cancer (GC) is common in the
world, with a morbidity of 31.9 (World standard per
100,000 population) according to WHO in 2005 in dif-
ferent countries worldwide. Men suffered from GC twice
more often than women (21.5 vs. 10.4). The highest mor-
tality was observed in Eastern Asia and Eastern Europe.
Mean mortality from GC amounted to 15.6 per 100,000
males and 7.8 per 100,000 females. In far-abroad coun-
tries, the highest morbidity (per 100,000 World stan-
dard) was registered in Japan (47.6), Costa Rica (37.7),
and China (26.8), with low rates in the U.S.A. (5.8), Egypt
(3.4), and Indonesia (2.8) [1, 2].

The study aimed to assess the epidemiologically
disadvantaged regions of Kazakhstan for cancer to se-
lect optimal early detection techniques to improve the
treatment results.

Materials and Methods: For the analysis, we used
available epidemiological indicators on GC from the
specialized literature, data obtained from annual re-

porting forms No. 7, approved by the Ministry of Health
of the Republic of Kazakhstan, in the country code (ICD
10 - C16), publications with statistical and analytical ma-
terials on Kazakhstan.

The authors conducted a retrospective analysis of
literature data on GC epidemiology in separate coun-
tries and the world and the own materials summarized
by experts of “Kazakh Institute of Oncology and Radiol-
ogy” JSC (KazIOR, Almaty, Kazakhstan) on GC epidemics
in the country and the types and results of GC early de-
tection screenings in the world.

Morbidity and mortality rates were calculated based
on data from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Re-
public of Kazakhstan website on the average annual
population by region of Kazakhstan [3].

Results:

GCincidence in the world

In recent years, GC has ranked second among all can-

4 Oncology and Radiology of Kazakhstan, Ne4 (70) 2023



=2 kamnmsmmum or ancotocr amprastotor

ORGANIZATION OF HEALTHCARE

cers globally. However, the incidence rates in different
countries vary. The incidence is still high in Japan, Chi-
na, Chile, and Iceland. In the U.S.A., about 27,600 new
GC cases and 11,010 deaths from GC are registered each
year [4, 5].

Adenocarcinomas account for 95% of gastric malig-
nancies; localized gastriclymphomas and leiomyosarco-
mas are less common. In the past decades, GC incidence
has reduced in the U.S.; GC ranks 7" in cancer mortality.
There, GC is more common among African Americans,
Hispanics, and American Indians. More than 75% of pa-
tients are above 60 years [5].

Among ex-Soviet countries, in 2000, GC led the can-
cer incidence structure among men in Turkmenistan
and Kyrgyzstan (18.3-21.7%) and consistently ranked 2"
in Russia (among both sexes), Kazakhstan, Armenia, and
Azerbaijan (among men). Compared to 1990, GC's share
in cancer incidence structure reduced in Russia, Kazakh-
stan, Armenia, and Tajikistan and increased in Kyrgyz-
stan and Turkmenistan. The number of new cases in Rus-
sia reduced by 10,000 (16%) since 1990 to reach 48,200
[6].1n 2008, the highest GC incidence per 100,000 popu-
lation (World standard) was registered in Ukraine (34.9),
Belarus (34.6), and Russia (27.2); the lowest — in Armenia
(18.3), Kyrgyzstan (11.9), Georgia, and Azerbaijan (9.1) [7].

In 2020, GC ranked 6 in the world among all ma-
lignant tumors and was detected in 1.09 min people;
769,000 people died from GC, making it 4" reason of
death from malignancies. Age-standardized GC inci-
dence in the world decreases annually by 4-5%. Howev-
er, in some developed countries, the incidence of cancer
of the gastric cardia is increasing [8].

In 2020, the highest GC incidence per 100,000 popu-
lation was registered in Eastern Asia (22.4), Central and
Eastern Europe (11.3), South America, Polynesia, and
Western Asia (about 8.6); the lowest rate (3.3) was re-
corded in the south of Africa. According to the American
Cancer Society, GC primarily affects older adults. About
6 of 10 people diagnosed with GC are above 65 years
old. Men are at twice the higher lifelong risk of develop-
ing GC (about 1in 96 vs. 1 in 152 women) [9, 10].

In 2018, in Russia, GC accounted for 7.4% of all ma-
lignancies in men and 4.6% in women. The average age
at diagnosis increased from 66.4 years in 2008 to 67.5
years in 2018. Over the same period, the GC crude inci-
dence per 100,000 population of both sexes decreased
from 28.6 to 25.16, with an annual decrease of 1.36%;
the standardized incidence went down from 17.37 to
13.55, with an annual decrease of 2.58%. GC ranked 2nd
(9.5%) in men and 3rd (8.4%) in women in Russia’s can-
cer mortality structure. The average age of those who
died from GC has increased from 67.4 to 68.7 years since
2008. The mortality from GC per 100,000 population de-
creased significantly over the same period from 25.39
to 18.97 in crude rates and 15.02 to 9.94 in standardized
rates [11].

In 2021, GC became 6™ most prevalent malignancy
and 2" cause of death from cancer in Russia. According

to the Russian National Cancer Register, 32,031 new cas-
es of GC were registered in the country, and 26,311 pa-
tients died from that disease [12].

In recent years, the average five-year survival with
GC amounted to 18% in Western Europe and 21% in
the US. The highest five-year survival (53%) was regis-
tered in Japan, possibly due to a mass screening for GC
in this country. Generally, five-year survival with GC var-
ies within 10-20% globally [13].

GCincidence in Kazakhstan

In RK, till 1985, GC ranked first in total cancer in-
cidence and, in subsequent years, moved to second
place. KazIOR experts reported a persistent downward
trend in GC incidence over several years: from 20.9 per
100,000 population in 2000 to 16.3 in 2012 and 10.9 in
2015 [14-16].

An epidemiology analysis of GC incidence in Kazakh-
stan in 2004-2014 conducted by KazIOR experts con-
firmed the downward trend in GC morbidity and mor-
tality over time. Men suffered from GC 2.5 times more
often than women. The incidence was high in the Pav-
lodar, Kyzylorda, Aktobe, and Akmola regions. In 2009-
2014, the incidence rates increased in Astana and the
Zhambyl, Akmola, and Aktobe regions and decreased
in the North Kazakhstan and Mangistau regions [16].
The proportion of stage |-l cases increased by 1.8 times.
The morbidity-to-mortality ratio decreased from 83.9%
to 66.6% over the same period, evidencing an improve-
ment in oncological care for the RK population and the
efficacy of GC screening conducted in that period.

In 2015, the incidence per 100,000 population was
high in Kostanay (23.9), Pavlodar (23.4), North Kazakh-
stan (North Kazakhstan) (23.0), East Kazakhstan (EKR)
(22.9), Karaganda (21.9), and Akmola (21.2) regions; av-
erage - in West Kazakhstan (WKO) (17.4), Aktobe (16.8),
Zhambyl (15.7), and Kyzylorda (15.1) regions; and low
in in Atyrau (13.9), Almaty (13.14), Mangistau (11.5) and
South Kazakhstan (SKO) (11.2) regions [17] (Figure 1).

According to operational data from KazIOR, in 2017-
2019, the downward trend in GC incidence in Kazakh-
stan remained. GC then ranked 3 in primary cancer in-
cidence in both sexes (8.2% in 2019), 2" in men (11.9%),
and 5™ in women (5.3%), and the incidence was gradual-
ly decreasing (per 100,000 both sexes) from 15.3 in 2017
to 14.9 in 2018, and 14.4 in 2019 in crude figures, and
14.4 to 13.6 and 12.9 in standardized figures, respective-
ly. Sex-related incidence (per 100,000 of the relevant
sex) in that period also steadily decreased from 22.8 to
20.5 in men and from 10.8 to 7.8 in women.

GC ranked 2nd in cancer incidence in both sexes in
Kyzylorda and Turkestan regions and 5th in North Ka-
zakhstan.In 2019, it was above the national average (14.4
per 100,000) in eight regions, including the Kostanay
(21.0), Aktobe (20.8), Pavlodar (20.7), Karaganda (20.4),
North Kazakhstan (20.4), Akmola (20.2), East Kazakhstan
(20.0) and West Kazakhstan (17.9) regions. The incidence
per 100,000 was low in the Turkestan (6.9), Almaty (10.5),
Mangistau (11.0), and Kyzylorda (12.6) regions [18].

Oncology and Radiology of Kazakhstan, Ne4 (70) 2023 5
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Figure 1 - GC incidence trends by region of Kazakhstan

Later, the GC incidence in Kazakhstan started grow-
ing; it increased from 13.2 to 13.5 in 2021 and 14.9 in
2022. The rates were above the national average per
100,000 in 2022 in the Kostanay (22.9), Karaganda (21.5),
North Kazakhstan (21.1), East Kazakhstan (21.0), Pavlodar
(20.4), Akmola (20.2), Abay (19.8), West Kazakhstan (19.3),
and Aktobe (19.2) regions [19, 20].

Mortality from GC in the world

In the late 1980s, GC lost its leading place as the
main cause of cancer mortality in the world to lung

cancer, moving to second place. In Russia, it occurred
in 1985. Despite an evident downward trend in GC
mortality, GC still led the cancer mortality structure
in the 1980s in Japan while occupying 14*" place in
the US [21].

Table 1 offers standardized GC mortality rates for
men and women in 1994-1997, and GC ranks in cancer
mortality structure by country according to WHO. The
mortality rates differed 8.4 times in men and 7.7 times
in women.

Table 1 - GC ranks and standardized mortality rates (per 100,000 population) by sex and country, 1994-1997 [21]

Men Women

Rank Country Index Rank Country Index
1 Russia 36.9 1 Russia 15.3
2 Kazakhstan 3341 2 Kazakhstan 13.9
3 Chile 33.2 3 Columbia 13.1
4 Japan 30.2 4 China 12.7
5 Kyrgyzstan 29.7 5 Japan 12.3
6 China 26.9 6 Estonia 12.0
7 Latvia 26.8 7 Latvia 11.8
8 Estonia 26.0 8 Kanapa 1.7
9 Lithuania 25.9 9 TypkmeHus 11.0
10 Azerbaijan 24.9 10 Kyrgyzstan 10.7

44 U.S. 4.4 44 U.S. 2.0

According to the ONCOLOGY.ru information portal, cur-
rently, the highest GC mortality (standardized per 100,000
population) is registered in Kyrgyzstan (men - 47.0, wo-
men - 19.0), Russia (men — 36.0, women - 15.0), and Japan
(men - 31.0, women - 14.0). The mortality is also high in
most East European countries but low in the US, Canada,
New Zealand, and Western and Northern Europe [13].

Mortality from GC in Kazakhstan

According to KazIOR reports, the mortality from GC
is steadily decreasing in Kazakhstan. Thus, it declined

from 17.6 in 2000 to 10.9 in 2015 (per 100,000 popula-
tion) (Figure 2).

In 2015, by region, the mortality per 100,000 popu-
lation was high in the Pavlodar (17.6), East Kazakhstan
(14.8), Zhambyl (14.6), North Kazakhstan (14.2), and Ak-
mola (13.0) regions, average — in the Kostanay and Kara-
ganda (11.9 each), West Kazakhstan region (11.4) and
Atyrau (10.9) regions, and low - in the Kyzylorda, South
Kazakhstan (9.1 each), Almaty (8.6), Aktobe (8.4), and
Mangistau (6.5) regions [17].

6 Oncology and Radiology of Kazakhstan, Ne4 (70) 2023
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National average mortality in the Republic of Kazakhstan, 2000-2015 — 17.6-10.9

Mangistau
153 - 6.5

Cartogram of fortality from GC in the Republic of Kazakhstan, 2000-2015 (per 100,000 population)

South Kazakhstan

- high rates
-average rates

-low rates

11.2 - 9.1

Figure 2 - GC mortality trends by region of Kazakhstan

In 2017-2019, this pathology ranked second in cancer
mortality in RK, with a share of 11.5 to 12.1%. The crude
mortality from GC decreased from 9.5 to 9.1 per 100,000
over those years, and the standardized mortality went
from 8.9 to 8.2 [18, 22].

In 2019, the GC mortality per 100,000 population was
above the national average in nine regions, including the
Pavlodar (13.6) — the national maximum, East Kazakhstan
(13.1), West Kazakhstan (12.0), Akmola (11.7), North Ka-
zakhstan (10.8), and Karaganda (11.3) regions and Asta-
na (10.9). The rates were low in the Almaty (6.2), Turkestan
(6.5), Aktobe (7.6), Mangistau (7.7), and Kyzylorda (7.8) re-
gions and the city of Shymkent (6.2). Morphological ver-
ification of the diagnoses achieved 95.8% in 2019. Early
detection rate (GC stages | + ll) amounted to 42.9%, with
a late detection rate (stage V) of 19.9% - one of the high-
est cancer neglect rates. Five-year survival improved over
those three years from 42.1 to 44.5% [18].

The study by a group of Norwegian, Russian, and Ka-
zakhstani experts covering 2004-2015 revealed statis-
tically significant trends in decreasing morbidity and
mortality from GC in the RK. Early detection rate (stag-
es I-1) improved from 16,8 to 34.2%; however, five-year
survival began to increase only in 2012 [23].

Discussion: Implementation of the State Health Care
Development Program of the Republic of Kazakhstan
“Salamatty Kazakhstan” for 2011-2015 and subsequent
health care programs that provide for the priority de-
velopment of oncology services and the expansion of
screening programs for early detection of cancer be-
came a key factor contributing to the reduction of mor-
bidity, mortality, and improvement of early diagnosis of
GCin the country over time.

As a result, the mortality from GC per 100,000 popu-
lation has steadily decreased in Kazakhstan since 2000,

including 8.6 in 2020 to 8.0 in 2022 [19, 20]. However,
the mortality from GC in Kazakhstan still exceeds the
rates in developed countries. To address this problem,
KazIOR experts study the experience to select the op-
timal screening program for GC in the Republic of Ka-
zakhstan, possibly starting with pilot regions with the
highest incidence rates.

The A.A. Avanesyan et al. report utilizes various for-
eign sources to compare diagnostic criteria for GC ad-
opted in Japan (East) and Western countries [24]. Thus,
in Japan, non-invasive intraepithelial neoplastic lesions
with a high degree of cellular and architectural atypia
are called “non-invasive intra-mucosal cancer,” while in
Western countries, they are interpreted as “high-grade
dysplasia” [25, 26]. These differences may lead to differ-
ent approaches when counting this pathology, affect-
ing the magnitude of epidemiological characteristics.

Countries in Western Europe and the U.S. have no
national screening for GC. Screening of patients with
dyspepsia, a GC development symptom, showed that
this has no practical meaning [27, 28]. Studies in the
U.S. showed the inappropriateness of routine screening
of people at moderate risk of developing GC. Accord-
ing to the US National Cancer Institute, no evidence ex-
ists that screening for GC reduces mortality in the re-
gions with a relatively low incidence of this disease [29,
30]. People with obvious risk factors for developing GC
can benefit from screening [31]. Therefore, more studies
are required to determine the screening population and
methods [32, 33].

Several countries of Asia and Eastern Europe with
a traditionally high GC incidence follow the screening
procedure that includes double contrast fluorography,
endoscopic examination with random or targeted biop-
sy, screening and treatment of Helicobakter pylori, se-

Oncology and Radiology of Kazakhstan, Ne4 (70) 2023 7



ORGANIZATION OF HEALTHCARE

@) KazlOR'

rological testing for antibodies to pepsinogens, gastrin
and Helicobakter pylori, and breath tests for volatile or-
ganic compounds [34].

Other screening alternatives include measuring blood
levels of gastrin-17 and pepsinogen | and assessing the
ratio of pepsinogen | to pepsinogen Il. A decrease in the
level of these markers is a sign of atrophy of the gastric
mucosa, which leads to the risk of developing GC.

Japanis studying the possibility of using a 13C breath
test for H. Pylori (the «Screen & Treat H. Pylori» method)
for GC screening. However, only 1% of H. pylori-infected
develop GC, so more research into the effectiveness of
this screening is needed.

Studies show that X-ray and endoscopic screenings
can reliably reduce mortality from GC due to its early
detection [35]. Still, there is no global consensus on the
GC screening method that is most efficient for the gen-
eral population [36].

Japan started screening for GC back in 1963. First,
it covered people aged 40+ and included questioning
and double-contrast radiography. Since 2016, it cov-
ers people aged 50+. The radiographic screening sen-
sitivity was 80-90% [37, 38]. Therefore, early GC stag-
es were detected in nearly 60% of cases, and five-year
survival exceeded 65% [39]. However, according to re-
cent research, endoscopic screening can reduce mortal-
ity from GC by 67% compared to radiographic screen-
ing [40]. The early detection rate was usually about 70%
in the radiographic screening group and exceeded 80%
in the endoscopic screening group. Endoscopy could di-
agnose earlier GC stages treated by endoscopic surgery
dissection [40, 41]. Endoscopic screening also reduced
mortality by 28-57% [42-44].

In 2016, the Japanese Government introduced endo-
scopic screening for GC as a National Program based on
epidemiological case-control studies conducted in Ja-
pan and Korea. However, due to significant costs, radio-
graphic examinations have been adopted for mass ex-
aminations using mobile buses [38], while endoscopic
screening was carried out only in large cities [45].

Korea introduced GC screening in 2002 as part of the
National Cancer Screening Program. The screening by
esophagogastroduodenoscopy (main method) or dou-
ble fluoroscopy is conducted every two years for peo-
ple aged 40+ [46].

China started the National GC Screening Program in
2005 in rural areas and regions with a high prevalence
of GC. Endoscopic examination with chromoscopy and
target biopsy covers citizens aged 40 to 69 [44, 47]. The
studies Pe3ynbratbl nccnegosaHuin provide good evi-
dence that endoscopic screening detects not only po-
tential invasive carcinoma but also early-stage cancer
and precancerous lesions, which improves the effec-
tiveness of subsequent treatment [48].

Several other countries implement regional screen-
ing for GC: Costa Rica has utilized the X-ray method
since 1996; endoscopic examination offered in Kazakh-
stan every 2nd year since 2013 has covered 306,000

people. Some countries (like GB, the US, and Australia)
are trying to develop Al- or neuron-network-based sys-
tems to relieve doctors from the enormous workload.
Japan has been most successful in using Al in endosco-
py. The accuracy of the new diagnostic system reaches
82.7%. The main technology breakthrough is the ability
to perform optical biopsy in real time [24].

Conclusion: Therefore, today, further development
and introduction of a single methodology for GC screen-
ing is vital for Kazakhstan and the rest of the world to
significantly increase the GC early detection rate and re-
duce the related mortality [24].

Taking into account the still high incidence and mor-
tality from GC in Kazakhstan, the steadily growing inci-
dence in recent years, and a stable 3rd place in cancer
incidence structure, while the neglect rate remains high
(21.3%) and five-year survival does not improve (47.8%)
[20], there is an evident need to implement a popula-
tion screening program aimed at GC early detection
and find new approaches to treating gastric cancer and
pre-cancer considering modern approaches of genom-
ics and proteomics.

With this in mind, a research team based at KazIOR,
Atyrau Oncological Dispensary, Center of Nuclear Medi-
cine in Semey, and East-Kazakhstan Regional Multi-Dis-
ciplinary “Oncology and Surgery Center” in Ust-Kame-
nogorsk started a project focused on improving the
results of endoscopic diagnostics with the use of chro-
moscopy for GC and precancerous pathology. Since en-
doscopic methods of diagnosing diseases of the esoph-
agus, stomach, and duodenum are considered most
informative, in the framework of this project, they will
be supported by chromoscopy (using methylene blue
as a dye) with adapting the morphological classification
of Japan Gastric Cancer Association (Japanese Classifi-
cation of Gastric Carcinoma, 2nd English edition) for the
use in Kazakhstani population. The study will involve
men and women aged 40-75 years who have not been
on dynamic record for GC after questioning and signing
an informed consent.

In the future, after the project implementation, ex-
panding the screening scope could be considered
based on GC epidemiological peculiarities in problem
regions of Kazakhstan.
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AHJIATIA

ACKA3AH OBbIPbBI: JIINJIEMHOJIOI' U5 )KOHE EPTE AHBIKTAY MEH EMJIEY ITH
NHHOBALUAJIBIK TEXHOJIOI' USIJIAPBIH 93IPJIEY )KOHE EHI'I3Y HEPCIIEKTHUBAJIAPBI

/I.P. Kaiioaposa'?, O.B. Illamkoeckan', A.A. Xoxncaes*, U.K. Jlagpenmoesa’, A.M. Hypmyxambem?, A.A. Camuxosa*

«Kasak OHKONMOrUS XaHe paanonorus FuinbiIMK-3epTTey MHCTUTYTHI» AK, Anmatel, KasakcTan Pecnybnukachi;
2¢«C. K. ActheHausipoB aTbiHAarbl kasak ynTTblk MeauunHa yHusepcuteTin AK, Anmatel, KasakcTaH Pecny6nmkace

Oszexminizi: Ackazan 00bipbl — Oy ACKA3AH WLIPLIUMbL KAOIZLIHbLY JHCACYWANADLINAH Wbl2AMbIH KAMepii SNUMenuaiobly icikmepoiy
2cemepozendi moobwl, dleMHIy Konmezen endepinde Kamepii iCikmepoiy ey Key mapaizan mypiepiniy 6ipi. bipak, Oipnewe pem dcacanean
opexemmepee Kapamacmar, 00bipObly 0cbl mypi OoubiHa epme MAcumadmol (CKPUHUHSMIK) AHBIKMAY MEXHOI02UACBIHA CeHIMOI mocinioep
orcoK. Byn onemniy kenmezen endepinoe ackasan 0ObIpbINbIY ACKbIH2AH MYPAEPIH Keul AHbIKMAYOblY JHCO2apbl JHCULNI2iHe, HAYKAcmapobly Oip
JHCBLIOBIK, ONIM-HCTMIMIHIH dHCO2aPbl DOIYBIHA HCOHE 0NAPObIH OecC HCLLIObIK OMIP CYPYIHiK momeH bonybina cebenwi bonaovl. Kasipei yakbimma
ackasan oowbIpsl OOUBIHUA MOALIK CKPUHUHE AYypYObly dco2apel Oeyeetil bap Kanonusoa, Kopesoda sicone Kvimaiioa 2ana scypeizineoi.

3epmmeydin maKcamol — HayKacmapowvl emoey HOMuiCeNePin HeaKcapmyaa MyMKIHOIK bepemin epme aHbIKMAyObly OHMAIbI MEXHO0-
eusceln manoay ywin Kazaxcmannoly ackasan 00bipsl 60tibIHUA INUOEMUOTOSUATBIK KOAAUCHI3 OHIpAepIiH baz2anay.

Qoicmepi: Tanoay ywin P)K bouvinuwa apnaiiel 90ebuemmepoen Ko scemimoi snuoemuono2usnsik kopcemxivimep, Kasaxcman Pecnyo-
aukacwl Jlencaynvik cakmay muHucmpiiei 6eximken e oouvinua scusiHmoikmazol (AXK 10 — C16) Ne 7 sicoln cativinabl ecenmik Hblcanoap-
Oan anvinean depexmep, Kazaxcman 6ouvinua cmamucmukaibly Jcone manioamanblk Mamepuaioapmen HCapusianblMoap nauoaiansliobl.
Cuipkammany men oxim-sucimim kopcemriwumepin ecenmey ywin Kaszaxcman Pecnyonukacer Cmpameeusiivlk j#coCnapiay jtcone pegopmanap
JHCOHIHOe2] azeHmmiciniy ¥immulK cmamucmuxa.

Homuoicenepi: Kazaxcmanoa 2021 scvinoan bacman ackasan 0ObIpblHaH ColPKAMMAHYULBLIbIK NEH OLIM-HCIMIMHIY KONIHCHLIObIK MOMEH-
deyi icKke KOCblLi2aH HblCAHOAPObIH HCO2APbl HCUINI2I, HAYKACMAPObIY CANbICIMbIPMALbL HCO2APLL ONIMI MeH 6ec HCbLIObIK OMID Cypy OeHeelliHil
memenoiei aacvinoa P)K coipkammanywbliblkmoly mypakmel ocyimen ayblcmulpbliosl. by pemme onemoe xanvlkmoly ackasan 00bipbii epme
AHbIKMayaa CKpunuHe Jcypeizyoiy beneini oip mocinoepiniy moxcipubeci oap.
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Kopoimuinowvr: Enoiy xonmeeen onipaepinoe ackazan oObipbiMer CblpKammanyoblly jco2apbl 0eHeelli COH2bl ACbLIOAPbL OHbL epme aHbIK-
mayaa CKpUHUHE HCyp2izyo0iy OHMAilibl HeICAHOAPLIH 130ecmipyoi scone a3ipaeydi manan emeoi, Oy1 ACKA3aH 0ObIPLIHAH ONIM-ICIMIMOI a3aii-
myea HcoHe HayKacmapowly 6ec HeblIObIK OMIp CYPYiH apmmbipy2a MyMKIHOIK 6epeoi.

Tyuinoi co30ep: ackazarn obbipbl, CHIPKAMMAHY, OLIM-HCIMIM, KOpcemKiumepoiy Ounamuracel, Kazaxcmannvly oyipiepi, CKDUHUHS.

AHHOTALUA

PAK KEJYIKA: SIIMAEMHAOJIOI'UA U TIEPCIIEKTUBBI PASPABOTKU U BHE/IPEHU S
WHHOBAIIMOHHBIX TEXHOJIOT'MiA PAHHEI'O BBISIBJIEHUS U JIEYUEHUA

JI.P. Kauwoaposa'?, O.B. Illamkosckas', A.A. Xoscaes®, H.K. /laspenmoesa’, A. M. Hypmyxamoem?®, A.A. Camuxosa*

AQO «Ka3axckuii Hay4HO-1CCriefloBATENbCKAI MHCTUTYT OHKONOMMN U pamonoriny, Anmarsl, Pecrybrinka Kasaxcras;
2HAO «Kasaxckuit HauvoHanbHblit MeauumHckuin YausepeuteT umenn C.1. Acceransaposay, Anmarsl, Pecnybnnka Kasaxcran

Axkmyansnocms: Pax ocenyoka (PXK) — smo cemepocennas epynna 310Ka4ecmeeniblx SNUMeENUAIbHbIX ONYX0ael, UCX0OAUUX U3 KIEeMOK
CAUBUCMOU 000IOUKY JICeNyOKd, U OOHA U3 CAMBIX PACAPOCMPAHEHHBIX (POPM 3T0KAYECMBEHHBLX HOBOOOPA308AHUL 60 MHOSUX CMPAHAX MUPA.
IIpu smom, necmomps Ha HEOOHOKpAMHbIE NONBIMKU, NO OAHHOU OpMe paKa 00 Cux nop OMcymcmeyiom yoeoumenvHvie MexHOI02UU PAH-
He20 MACumadHoeo (CKPUHUH208020) BbISIGNEHUSL, YMO 00YCI08IUBACH BICOKYIO YACHOMY NO30He20 0OHApYIceHus 3anyuennvix gopm P)K ¢
bonbUUHCINBE CIMPAH MUPA, 8bICOKYIO 00HO0OUUHYIO IEMANbHOCMYb U HUSKYIO NAMULEIHION0 BbIJICUBAEMOCHb OONbHbIX. B Hacmoswee epems
noanoyennvlil ckpunune PXK nposooumces moavro 6 Anonuu, Kopee u Kumae — cmpanax ¢ blcokum yposuem 3a601e6aemocmiu.

Henv uccnedosanun — oyenxa snudemuonocuiecku neonazononyunvix no PXK pecuonos Kazaxcmana ons 6bi0opa onmumanbHoll mexmono-
2UlU PAHHe20 BbIAGNIEHUS, YIMO NO360IUM VIYUUUMb Pe3VIbMAmbl 1e4eHusl OONIbHbLX.

Memoowl: [{na ananusa ucnonb3o6aiucs 00CmynHvle snuoemuonocuveckue nokasamenu no PXK uz cneyuanvnoii aumepamypol, oannvie,
noxyuaemvle u3 exice200HbIX omuémuvlx Gopm Ne7, ymeeporcoénnvix Munucmepcmeom 3opasooxpanenus Pecnyoruxu Kazaxcman (PK), 6 céo0e
no cmpare (MKBE 10— C16), nybaukayuu co cmamucmudeckumu u anarumuyeckumu mamepuaramu no Kazaxcmany. [{na pacuéma nokasame-
Jeti 3a601e6aeMoCmu U CMEPMHOCIU UCNONIb308AIUCL OanKble ¢ catima Blopo nayuonanonoii cmamucmuxu Aeenmemea no cmpame2uieckomy
naanuposanuio u peghopmam Pecnyonuku Kazaxcman o cpedne2o0060i yuciennocmu nacenenus no pecuonam Kasaxcmana

Pesynvmamur: Muoconemnee cnudicenue 3abonesaemocmu u cmepmuocmu om PXK ¢ Kazaxcmane ¢ 2021 200a cmenunoces cmaduibbim
POCMOM 3a601€6aeMOCMU HA hOHE 8bICOKOU YACMOMbL 3ANYUWEHHBIX POPM, OMHOCUMENLHO 6bICOKOU CMEPMHOCIU U HUZKOU NAMUIEmMHell Gbl-
orcugaemocmu 6onvHwix. [Ipu smom, 6 mupe cyujecmeyem onpeoeénublii Onvim nposedeHs CKpUHUHeAa HaceleHus Ha pannee gviasnenue PIK.

3aknawuenue: Bvicokuil yposenv 3ab6oneeaemocmu PK 6 6onvuiuncmee pecuonos cmpansl 6 nocieonue 200bl mpedyem nouckd u 8blpd-
60MKU ONMUMATLHBLX (DOPM NPOGEOCeHUs CKDUHUNH2A HA €20 PAHHee GblsigNeHUe. DMo NO360IUM CHUSUMb CMEPMHOCMb OM PAKA JceryOKa U
YBenuuums NAMUICMHION0 8bIICUBACMOCTb DOJILHBLX.

Kanrwueswie crosa: pax oscenyora (P)K), 3abonesaemocmo, cmepmnocms, Ounamurka noxazamenet, pecuonst Kazaxcmana, onmumanshoiii
CKPUHUHR.
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ABSTRACT

Relevance: Gastric cancer (GC) morbidity is growing in Kazakhstan every year. In 2022, 2 915 new GC cases were detected (15 per
100,000 population), making GC the third most common cancer. The early detection rate of GC does not exceed 10-20%, and advanced
forms of GC are over 40%. Mortality increases in the first year after the diagnosis (up to 40%).

The best way of solving early detection of gastric cancer is carrying out diagnostics at the stage of pre-tumor stomach diseases.
Timely diagnosis and treatment of surgical and borderline diseases of the upper gastrointestinal tract (metaplastic and dysplastic
changes in the mucous membrane of the esophagus, stomach, and duodenum and adenocarcinomas and early cancer arising against

this background) are a complex medical and social problem.

Endoscopic methods for diagnosing esophagus, stomach, and duodenum diseases are the most highly informative nowadays. How-
ever, precancerous changes (atrophy, metaplasia, and dysplasia) in conventional endoscopic examination may not have specific fea-
tures. It is necessary to improve the results of endoscopic diagnosis. The chromoscopy method may be one of the methods used to identify

precancerous pathology and GC methods.

The study aimed to increase the efficiency of early detection of gastric cancer by adapting the Japanese Gastric Cancer Association

(JGCA) morphological classification for the Kazakh population.

Methods: We conducted endoscopic studies of 500 residents of the Republic of Kazakhstan using chromoscopy and morphological
studies of the biopsy obtained during endoscopic examination. These patients had digestive system problems but previously did not have
a GC diagnosis. We formed the risk groups according to JGCA (editions 13" and 14™).

Results: We identified 3(0.6%) morbidity of severe dysplasia according to the results of 500 patients’ biopsy samples morphological
study. This morphological structure is classified as a well-differentiated adenocarcinoma. We recommended a surgical treatment for

identified patients.

Conclusion: The detected cases of obligate pre-cancer with an extremely high probability of malignancy prove the importance of
using the JGCA classification for GC early diagnostics and allow us to recommend the use of chromoscopy in endoscopic examination

of the stomach.

Keywords: gastric cancer (GC), chromoscopy, severe dysplasia, morphological classification of the Japanese Gastric Cancer As-

sociation (JGCA).

Introduction: According to the national cancer regis-
try, the number of newly diagnosed gastric cancer (GC)
cases is growing annually in Kazakhstan, increasing by
1.9% in 2021 and 11.0% in 2022. However, it declined by
2.5% in 2018 and 8.1% in 2020. In 2022, 2,915 new cases of
GC were revealed (15 per 100,000 population). GC ranked
3 in the structure of oncopathology (8.3%) in both sexes,
2"4in men (12.5%), and 6™ in women (5.12%) [1]. In 2020,
GC ranked 2™ in the structure of deaths from cancer in
Kazakhstan, with a one-year lethality of 44.1% in 2021 and
40.0% in 2022. The ratio between one-year mortality and
advanced cases (stage IV) was 2.2 in 2021 and 1.9 in 2022

[1]. Itis worth noting that the annual mortality rate reach-
es 40.0%, while the early detection rate for GC does not
exceed 10-20%. Over 40% of cases are detected at stages
-1V of the disease [2].

Early diagnostics followed by the treatment of precan-
cerous diseases of the gastrointestinal mucosa (atrophic,
metaplastic, and dysplastic changes of the mucous mem-
brane of the esophagus, stomach, and duodenum) is a
daunting challenge for the oncology service [3-5].

These facts urge the search for methods of new early
diagnostics at the stage of precancerous lesions and im-
proved treatment efficacy for stomach diseases. A com-
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plicated, controversial issue in early GC diagnostics is the
discrepancy in assessing the condition of patients with
newly established GC or precancerous diseases. First, it
stems from different malignant neoplasm (MN) classifi-
cations adopted in various countries, which ultimately af-
fect the adequacy of a patient’s condition assessment to
assign this patient to a particular risk group.

For example, the Japanese MN classifications adopt-
edin 1998-2010 were not used in European and American
clinics due to their more complex numbering of region-
al lymph nodes and significant differences from the UICC
international classification [6-9].

The second, equally important point in the Japanese
Classification of Gastric Carcinoma indicates the tumor’s
predominant location in the stomach (C - upper part, M
- middle part, A - lower part). The degree of tumor in-
vasion into the stomach wall is denoted by the index S,
pointing out the invasion of serosa: S, - no invasion of
serosa; S, - suspect for invasion of serosa; S, - the inva-
sion of serosa; S, - tumor invasion into the neighboring
organs [7, 8].

The third distinction between the Japanese and the
generally accepted European classifications is the more
detailed description of the lymph node condition. The
Japanese classification considers the number and the
group of lymph nodes (groups I-IV); each group is num-
bered depending on the lymph node size (1 to 16 cm).
Usually, Japanese oncologists perform histological exam-
ination of up to 30 lymph nodes. In contrast to the com-
monly accepted European classification, the Japanese
one uses “P” and “H" instead of the “M” symbol, where “H"
characterizes the presence of metastases in the liver and
their number (H, - no metastases in the liver, H - the pres-
ence of metastases in one lobe of the liver, H, - the pres-
ence of several metastases in both lobes of the liver, H, -
the presence of multiple metastases in the liver), and “P" is
the degree of tumor dissemination over the peritoneum
(P, - no peritoneal metastases, P, - the presence of dis-
semination in the peritoneum above the colon, P, - the
presence of separate sites of dissemination on the perito-
neum distant from the stomach; P, - the presence of mul-
tiple dissemination in the abdominal space). Considering
all differences in the compared classifications, the GC stag-
es are designated as follows: SN P H -stagel, SN .PH

-stagell, S,N, 2P H - stage ll, S3lgl3ij:3H173 - stage1 I\(/) 1[7,08](3

Since the release of the 14™ edition of the classifica-
tion (2010) recommended by the Japanese Gastric Can-
cer Association (JGCA), the previous classification was
remodified and brought closer to the commonly accept-
ed international one. In the new classification, the lymph
node dissection is taken into account only depending on
the type of surgery (resection, gastrectomy), and the cat-
egory N is taken into account by the number of nodes af-
fected by the tumor [4-11].

Endoscopic methods of diagnosing gastrointestinal
tract diseases are the most informative from the point of
view of the amount of information [4]. However, conven-
tional endoscopic examination, even when the high-tech
equipment of the latest generation is used, makes it chal-
lenging to diagnose the degree of atrophic, metaplastic,

and dysplastic changes in the mucous membrane that
may be the cause of malignant neoplasm development
[5]. This is especially essential in screening for MNs of the
gastrointestinal tract [12-18].

Chromoscopy is a method to detect precancerous
pathologies and GC. Even though chromoendoscopy has
shown the potential to expand the use of endoscopic
studies in diagnosing gastric diseases in some countries,
Kazakhstan started to apply this method only in 2021.
Therefore, there is a need to adapt the JGCA morpholog-
ical classification for the population of Kazakhstan. This
method focuses on the early detection of GC to perform
organ-preserving surgery to rapidly recover these pa-
tients’ working ability and improve their quality of life.
Therefore, we applied several internationally recognized
classifications to assess the findings of conducted mor-
phological examinations.

The project aims to improve endoscopic diagnostics
of GC using chromoscopy.

The study aimed to increase the efficiency of ear-
ly detection of gastric cancer by adapting the Japanese
Gastric Cancer Association (JGCA) morphological classifi-
cation for the Kazakh population.

Materials and Methods: The JGCA morphologi-
cal classification was adapted for the Kazakh popula-
tion during the morphological study of biopsy materi-
al obtained from 500 endoscopic examinations (using
chromoscopy by methylene blue staining) of Kazakh-
stani residents aged 40 and above. The inclusion crite-
rion was the presence of “gastric problems” but with-
out a previously diagnosed “gastric cancer.” The study
was carried out in four oncology centers: “The Kazakh
Institute of Oncology and Radiology” JSC, Almaty (170
examinations), “Multidisciplinary Center of Oncolo-
gy and Surgery” MSE on REM of the Healthcare Depart-
ment of East Kazakhstan in Ust-Kamenogorsk (142 exa-
minations), “Center for Nuclear Medicine and Oncology”
MSE on REM of the Healthcare Department of Abay re-
gion in Semey (69 examinations), and “Atyrau Regional
Oncology Dispensary” MSE on REM in Atyrau (119 exam-
inations). The JGCA classification was used to interpret
the findings of the morphological examination of biop-
sy material obtained during chromoscopy in addition to
the generally accepted European classification since the
Japanese classification considers factors that significant-
ly impact the prognosis. According to the JGCA classifica-
tion, patients with severe dysplasia were classified as at
high risk of developing GC. After clarification of the diag-
nosis, they were classified as patients with high-grade GC
adenocarcinoma.

Results: The analysis of the results of 500 patients ex-
amined in four regions of Kazakhstan showed that their
average age was 67.74+2.61 years, suggesting that the
patients were mainly older. The x2 test showed a statis-
tically significant correspondence between the sex and
the GC detection: x2=45.97; df=1; p=0.000. The GC was
statistically less common in women than the expected
MN=-4.2; p<0,001. Statistically, the odds for detection
of GC in men were significantly higher than in women:
OR=2.471, Cl=1.883-3.242.
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The findings of the endoscopic examination (by
chromoscopy) of 500 patients from four regions of
Kazakhstan showed the following results accord-
ing to the generally accepted European classification:
stomach without pathology - 0 cases, inflammato-
ry diseases of the stomach - 439, stomach ulcer - 14 (3
patients had severe dysplasia), gastric submucosal tumor —
7, gastric polyp with a thin pedicle - 2, a gastric polyp on
a wide pedicle - 5, malignant gastric tumor up to 3 cm in
size — 13, and malignant gastric tumor over 3 cm - 20 pa-
tients. However, three of 14 patients in the “GS 4 stomach
ulcer” group had severe dysplasia (obligate pre-cancer),
so they were assigned to a separate risk group under the
JGCA morphological classification (Table 1). Those patients
were recommended surgical treatment.

The X2 criterion showed a statistically significant corre-
spondence between the locations of the surveyed by re-
gion and the study findings: x2=57.47; df=10; p=0,000. For
example, for the “city” location, when compared to expect-
ed, less frequently have been statistically detected, the re-

sults of “GS7. Gastric polyp with a wide pedicle” (MN=-2.2;
p<0.05) and “GS11. Malignant gastric tumor with a focus over
3 cm, pathomorphologically verified” (MN=-3.1; p<0.01). For
the “village” location, when compared to expected, more
frequently have been statistically detected the results of
“GS7. Gastric polyp with a wide pedicle” (MN=2.7; p<0.05)
and “GS11. Malignant gastric tumor with a focus over 3 cm,
pathomorphologically verified” (MN=3.8; p<0.01).

In light of the study findings, we adapted the JGCA
morphological classification and developed an algo-
rithm for GC detection at the earliest stage of the dis-
ease (Figure 1). According to this algorithm, the findings
of a pathomorphological examination of biopsy mate-
rial obtained during chromoendoscopy (after morpho-
logical verification of the pathological site) shall be re-
viewed to assign the patient to one of the three risk
groups: pre-cancer, severe dysplasia (according to the
morphological classification with consideration of the
JCGA adaptation), or cancer. Further patient routing de-
pends on their risk group.

Table 1 - Distribution of cases under the adapted morphological classification of the Japanese Gastric Cancer Association

(using chromoscopy (n=500)

Total cases, abs. (%)
Underhthle Eurclnpf-:an Under tl;e Eluropelan
g morphological clas- morpho-logica
Distribution into groups based on study results psificagtjion classificgtion v%ith o
account of the adapted
JGCA classification
GS 1 Stomach without pathology - -
GS 2 Hereditary stomach diseases, con-genital abnormalities - -
GS 3 Inflammatory diseases of the stom-ach 439 (87.8%) 439 (87.8%)
GS 4 Stomach ulcer 14 (2.8%) 11 (2.2%)
GS 5 Gastric submucosal tumor 7 (1.4%) 7 (1.4%)
GS 6 Gastric polyp with a thin pedicle 2 (0.4%) 2 (0.4%)
GS 7 Gastric polyp with a wide pedicle 5 (1.0%) 5 (1.0%)
GS 8 Malignant gastric tumor with a fo-cus up to 3 cm, without - -
morphological verification (double gastroscopy)
GS 9 Malignant gastric tumor with a fo-cus of up to 3 cm, 13 (2.6%) 13 (2.6%)
pathomorphologically verified
GS 10 Malignant gastric tumor with a focus size of larger than 3 cm, without - -
morphological verification (double gas-troscopy)
GS 11 Malignant gastric tumor with a focus size of larger than 3 cm, 20 (4.0%) 20 (4.0%)
pathomor-phological verified
Severe dysplasia (obligate pre-cancer)* - 3 (0.6%)
Total number 500 500

Note: *Severe dysplasia (obligate pre-cancer) under the morphological classification of the Japanese Gastric Cancer Association

Pre-cancer

|

Biopsy (morphological verification)

Pathology

| Follow-up by an oncologist

Inpatient treatment

Figure 1 - Algorithm of endoscopic examination with chromoscopy with the account of the adapted
morphological classification of the Japanese Gastric Cancer Association
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Discussion: The proposed algorithm of endoscopic
examination of the stomach with chromoscopy with the
account of the adapted JGCA classification provides an
attending physician with the results that help to choose
an appropriate treatment method at an earlier stage of
the disease. However, different approaches to GC clas-
sification in Japan and Western countries make it very
difficult to compare the treatment outcomes of the two
surgery schools.

A distinctive feature of GC diagnostics from the
JGCA standpoint is a different approach to determin-
ing the morphological form: severe dysplasia is classi-
fied as a well-differentiated adenocarcinoma, and these
patients undergo surgical treatment [11, 12]. This aspect
has been tested in this study.

The Japanese classification considers the factors
that significantly impact the disease prognosis. First,
the chromoscopy method is based on the exception-
al properties of methylene blue used for vital staining
of the mucous membrane of the digestive tract epithe-
lium. This allows visual detection of lesions during en-
doscopy and taking a biopsy from the most suspicious
site. At that, the dye pigment binds to glycogen con-
tained in the tissues. The afflicted mucous membrane is
not stained, even at the earliest stage of the disease, be-
cause glycogen is found only in healthy cells. Unstained
spots on the mucosa are well visible during endoscopy
and require further examination. Thus, the probability
of detecting cancer at stages 0 and | approaches 100%.

The difference from the generally accepted Europe-
an classification is that the Japanese standards, repre-
sented by the JCGA morphological classification, are
evident and detailed due to using a more accurate en-
doscopic examination method by applying chromosco-
py. For example, in our study, the JGCA classification al-
lowed identifying patients who would not be assigned
to any groups under the generally accepted European
classification widely used by clinicians in most coun-
tries. Morphological examination of biopsy materials
obtained during 500 chromoscopy procedures to form
a risk group based on the JCGA morphological classi-
fication revealed 3 (0.6%) cases with severe dysplasia.
These three cases were determined to be obligate pre-
cancerous lesions with an extremely high likelihood of
malignancy. The JCGA morphological classification (edi-
tions 13 and 14) determines this morphological struc-
ture as a well-differentiated adenocarcinoma. There-
fore, all three patients diagnosed with severe dysplasia
were assigned to a high-risk group and recommended
surgical treatment.

Conclusion: The detected three cases of obligate
pre-cancer with an extremely high probability of ma-
lignancy prove the importance of using the JGCA clas-
sification for GC early diagnostics and allow us to rec-
ommend the use of chromoscopy in endoscopic
examination of the stomach. This approach is justified
since severe dysplasia of the gastric mucosal epitheli-
um can indicate the presence of undetected adenocar-
cinoma foci, which is essential for GC early detection at
stages 0-1.
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AHJATIIA

7KAIIOH ACKA3AH OBbIPBI KOFAMBIHBIH MOP®OJIOTI UAJIBIK )KIKTEMECIH KABAKCTAH
XAJIBIKBIHA BEUIMJIEY HOTUKEJIEPI

C.K. Menéaes', E.b. Hacanos*3, /I.P. Kaiidaposa'?, T.I'. ['onuaposa', 3.K. Canaposa*, T.H. beauxuna®,
A.A. Bopombaes', P.K. Packanues', A.M. Kaoopaxuesa®, K.K. Cynmanzasun®, E.P. Hacubyinun’

«Ka3ak OHKONOrus XaHe pagnonorus FuinbiMKU-3epTTey HCTUTYTHI AK, Anmatel, KasakcTaH Pecnybnukachs;
Z«Xupyprusi uHcTUTYThI» XKLIC, Anmatsl, Kasakctan Pecny6nukace;
3«C.K. ActheHansipoB aTbiHAarbl kasak ynTTelk MeauunHa yHusepcuteTi» AK, Anmathl, KasakcTan Pecnybnukacsi;
“«ATblipay 06nbicTblk oHkonorusnblk aucnarcepi» WXKK KMK, Ateipay, KasakctaH Pecny6nukacs!;
S«Abait 0bnacblHbIH AeHCaymbIK cakTay 8HIpiHiK «Aaepnblk MeauunHa xaHe oHkonorus opTanbiFbly LXK KMK, Cemeit, KasakctaH Pecny6nukacs!;
S«LLIbiFbic KasakcTaH fieHcaynblk cakTay eHipiHiH kencananbl oHKonorus xeHe xupyprus optansirbly LLXKK KMK, ©ckemen, KasakcTan Pecnybnukach

O3exminizi: Kasaxcmanoa scvln cativin ackasan 06vipul (AO) aypynapuinsiy canvt apmuin keaedi. Convimen, 2022 scvinvt 2915 adam anvik-
manowet (100 000 mypavinza 15 adam), onkonamonocus KypoliblMblHOA 3 OpbIHObL anadbl, Oy pemme acKa3an oObIPbIHbIY epme hopmManiapsit
anvikmay xepcemxiwi 10-20%-0an acnaiiovl, ackwinean mypaepi — 40%-oan scoeapel, [Juaenos Kotivinean commen 6acman Oipinuti Hcolibl
enim-ocimim apmaowt (40% Oeiiin).

Bacmankul kezenoe ackasannvly 00bIpbl A10bL AYPYIAPLIHGIY CAMBICHIHOA OUACHOCIMUKA HCYPI3Y ACKA3AH 00bIPbIH epme OUA2HOCIMUKAAY
Mocenecin weulyoiy JHcouvl 60abin maodwvliadsl. Koaapavl ACKa3an-iulex HCoN0aPbIHbIY XUPYPUSIbLK JCOHE WEKAPATLIK AYPYIapblH (OHewmiy,
ACKA3AHHBIY JICOHE OH eKi el TWeKMIK WbIpblumyl KaOamviHOd2bl MEMANIACMUKAIBIK, HCOHE OUCTIACMUKANBIK, 032epicmep MeH d0eHOKApYU-
HOManap HcoHe 0cbl POHHAH MYbIHOA2AH epme 00bipbl) Oep Ke3IHOe OUACHOCMUKALAY HCOHE eMOey KypOel MeOUYUHAIbIK-9LeyMemmiK Moceie
bonvin maodwLLIAObL.

Kasipei yakeimma eyewimiy, acKa3anHHbly JHCoOHe OH eKi el iueKkmiy aypyiapbii OUazHOCMUKaIayobly SHOOCKONUSIbIK d0icmepi ey akna-
pammuliviesl dcozapul. [ecenmen, ooemmeei IHOOCKONUSIBIK, 3epmmey Kezinoe obvipea Oetiinei o32epicmep (ampodus, Memaniaszus, OUcn-
nasus) epexwe bencinepee ue 6oamayvl mymin. Ocvlean 6alIAHLICHbL SHOOCKONUSLIbIK OUACHOCIUKA HOMUNCENEPIH JHCAKCAPMY HCOIOAPBIH
iz0ecmipy Kasicem. Kamepui o6vipviea Oetlinei namono2us Men ackasan Kamepii 00bIpbli aHblKmayea bazeimmanaan o0icmepoiy 6ipi xpomoc-
Konus 90ici.

3epmmeyoin maxcamur — Kanon ackasan obvipsl Koeamvinwiy (JGCA) mophonocusnvik acikmemecin Kazaxcman xanvikvina oetiimoey
apKbLIbL ACKA3AH 00bIPLIHBIY epme OUACHOCIUKACLIHbIY MUIMOINIZIH apmmulp)y.

Qoicmepi: Xpomockonuanwix odicnen sndockonuanviy sepmmeynep Kasaxcman Pecnyonukacvinviy 500 ackopeimy scyiieci aypynapel, 6y-
PbIH AHLIKMANI2AH ACKA3AH 00bIPbl OUACHO3bL JHCOK AHCOHE IHOOCKONUANBIK 3epmme) Ke3inoe anbiHean OUONCUAHbIY MOPPOLOSUAILIK 3epmmey-
nepi, mayeken moovin Kypa omuipbin scypeizinoi. Kanou ackasan o6vipur Koeamvina (JGCA) cotikec (13-wi scone 14-wi scapusnanvimoap).

Homuocenepi: 500 naykacman anvinean 6uoncus yiiiepin Mopghonrocusivlk 3epmmey Homudiceaepi O0UublHua ayblp OUCHIA3UACsl bap
3(0,6%) srcazoaii anvixmandwl. byn mopgonozusnvix Kypwlivim dcakcyl ougdepenyuayusianaan adenokapyunoma peminoe sxcikmenedi. Anvig-
manaan HayKacmapaa Xupypeusanslk emoey yColHbliaobl.

Kopuimuinowi: Ocvinativia, Kamepii 06bIpblna alinany bIKMUManoblabl ome Hco2apvl Minoemmi Kamepai 00bipbina Oetlinel scaz0aliapol
ackasan oOvipbiH epme ouazHocmukanay yuwin JKanown ackasan oowipsl Kozameinsiy (JGCA) mopghonozusnvik scikmemecin KoI0aAHYObIH Ma-
HbL30bLIbIZBIH 00100l JCOHE ACKA3AHObL IHOOCKONUSIbLK 3epmmey0e XPOMOCKONUsL d0ICiH KOIOAHYObl YCbIHAObL.

Tyiinoi cesdep: ackasan obwvipel (AO), xpomockonus, ayvlp oucniasus, Kanon ackazan obvipsi Koeamvinviy (JGCA) mopghonozusinbik
Jicikmemeci.

AHHOTANMSA

PE3YJIBTATBI AJIAIITAITAU MOP®OJIOTHTYECKOM KJIACCUPUKAIINA ATTOHCKOTI' O
OBIIECTBA IO U3YUEHUIO PAKA KEJYIKA K KASAXCTAHCKOM HOITYJISAILIANA

C.K. Menbaes', E.b. Hacanos*, JI.P. Kaiioaposa'®, T.I'. F'onuaposa', 3.K. Canaposa*, T.H. Beauxuna®,
A.A. Bopomoaes', P.K. Packanues', A.M. Kaoopaxuesa', K.K. Cyrimanzazun®, E.P. Hacuoynnun®

AO «Kazaxckui HayyHo-1CCrIe0BaTENbCKHIA MHCTUTYT OHKONOMAM 1 paguonoriny, Anmarsl, Pecnybnnka Kasaxcrar;
ZTOO «MHcTUTyT Xupyprumy, Anmatel, Pecnybnuka Kasaxctas;
*HAO «Kasaxckuii HaumoHanbHblit MeauumHckuii YHueepcuteT umenn C.1. Accheramsipoar, Anmarsl, Pecnybnvka Kasaxcra;
KM Ha MXB «ATblpayckuii 06nacTHOM OHKONMOrMYECKuiA ucnaxcepy, Atbipay, Pecnybnnka Kasaxcrar;
KM Ha MXB «LieHTp sinepHoit MeauumHbl 1 oHkonoruny Y3 obnactu Abait, Cemelt, Pecnybnuka KasaxcraH,
KM Ha MXB «BKO MHoronpodunbHsiii Lientp Onkonorum n Xupyprums» ¥3 BKO, YcTb-Kameroropck, Pecny6nmka Kasaxcran

Axmyanvrnocms: Edicecoono 6 Kazaxcmane ysenuuugaemcs uucio 3abonesuwiux paxom sxcenyoxa (PXK). Tak, ¢ 20222. gvisigneno 2915 ye-
nosek ¢ P)K (15 uenosex na 100000 nacenenus), sanumasn 6 cmpykmype oHkonamonozuu 3 Mecmo, npu 3mom 4acmoma 0OHAPYHCeHUs PAHHUX
@opm PK ne npesviwwaem 10-20%, 3anywennvix ghopm — ceviwe 40%,; ysenuuusaemcs 1emaibHOCmb Ha NEPEOM 200y ¢ MOMEHMA YCMaHOo61e-
Hus ouaznosa (00 40%).

Ilposedenue ouazHocmuku Ha cmaouu npedonyxonesvix 3a001e6aHUll JHCelYOKA HA HAYANbHOU CMAOuu — nymv K peueHur npoonemol
panneti ouacnocmuxu PK. Pannsas ouaznocmuxa ¢ nociedyioweil opeanuzayuelt 1ederus npedonyxonessix 3a001e6aHull Ciu3ucmou iH#eiyoou-
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HO-KUWEYHO20 MPaKma (ampoguueckue, Memaniacmuyeckue u OUCHIACMUYecKue U3MeHeHUs CIu3ucmotl 000NI04KU nuwueeooa, dJceryoxKd u
08eHAOYAMUNEPCMHOU KUWKY) NPeOCMABIsIoN CLOACHEUUYI0 npoOiemMy O OHKOIOSUYeCKOU cyacovl. Jlns smotl yeau naubonee ungopma-
MUBHLIMU 8 HACIMOAUee 6PeMA CHUMAIOMCA IHOOCKONUYeCKUue Menmoobl OUASHOCIUKU.

IIpu smom sndockonuueckoe ooHapystcenie NPeopaKosbIX usMeHeHull mpedyem HaIuyUus 8blCOKOMeEXHON02UYecK020 000pY008aANUS U UC-
NONb308AHUS MEMOOOLOULECKUX NOOX0008, OPUECHIMUPOBAHHBIX HA Oughpepenyuanvryio ouaznocmuxy. OOHUM U3 Memo0os, HANPABLEHHbIX Hd
svisgeHUe npedpakosoll namonoeuu u P)K, sensemca memoo xpomockonuu.

Ilenv uccnedoeanun — nosvluienue 3¢hppexmuseHocmi panHeli OUAZHOCMUKU PAKA JCeLyOKa nymem adanmayui Mop@ono2uveckou Kiaccu-
@uxayuu Anonckozo obuecmsa no uzyuenuio paxa sxcenyoxa (JGCA) k kasaxcmanckoi nonyiayuu.

Memoowi: [Iposedenvi sHOOCKONUUECKUE UCCAEO08AHUS ¢ NpUMeHeHuem Memoda xpomockonuu y 500 pezudenmos PK, umerowux 3abonesa-
HUS 0p2ano8 nuujesapenus bes pamee yCMano8IeHHO20 OUASHO3A KPAK HCeYOKay U MOpponocutecKue uccie008ans Guonmamd, NOIY4eHHO20
npu SHOOCKONUYECKOM UCCAe008AHUU, ¢ (hopmuposarHuem epynn pucka coenacHo JGCA (13-e u 14-e uzoanus).

Pesynomamur: Coznacno pes3ynmaman Mopghonoeudeckozo ucciedosanus noayyennsix 6uonmamos 500 nayuenmog svisgaeno 3 (0,6%)
cayuas ¢ majcénou oucnaaszueil. Jlannaa mopghonozuveckas cmpykmypa omHecena K 6bicoKoOupdepenyuposantoil adeHokapyurHome. Boias-
JIEHHbIM NAYUEHMAM PeKOMEeHO08AHO ONepamusHoe nevenue.

3axniwouenue: Taxum obpa3om, viseleHHblE CLYYAU 00IUAMHO20 NPEOPAKA C KPALHe 8blCOKOL 6ePOAMHOCIIbIO NEPEPONUCOCHUS 6 310~
KawecmeenHoe Hooobpaszosanue 0okaszvigaiom gasicnocms npumenenus JGCA ons panneti ouacnocmuxu PXK u nozeonsiom pexomenoosamo
npuMeHeHe Menood XpoMOCKONUY NPU IHOOCKONUYECKOM UCCIe006aHU JCELYOKd.

Knioueswte cnosa: pax swcenyoxa (PXK), xpomockonus, masicenas oucniasus, mopgonoeuueckas kraccugurayus Anonckozo obwecmea no
usyuenuro paxa sxcenyoxa (JGCA).
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ABSTRACT

Relevance: The article discusses one of the ways to improve the DRG-05M dosimeter in brachytherapy by using new components
and technologies in an improved scheme, which includes more accurate sensors, advanced signal processing techniques, efficient
power cells, and other solutions. The application of such advanced components and technologies in the framework of DRG-05M
dosimeter modernization is a new and original contribution to the field of dosimetry. The scientific novelty of the work is the improve-
ment of the existing circuitry, namely, the improvement of the DRG-05M dosimeter's electrical circuitry based on the analysis of its
shortcomings. It includes replacing components, optimizing circuit structure, eliminating noise and interference, and improving the
stability and accuracy of measurements.

The study aimed to improve the DRG-05M dosimeter to provide more accurate and reliable radiation measurements in
brachytherapy.

Methods: The paper analyses the existing components and their use in the electrical circuit to improve the measurement ac-
curacy of the DRG-05M dosimeter, offers a new electrical circuit based on the collected data and requirements, considering the
optimal location of components, their characteristics, performed calculations, and modeled circuit operation. We conducted this
research within the PCF scientific program "Metrological support of dosimetric measurements in contact radiation therapy,”" IRN
BR12967832.

Results: We have selected the components for improving the DRG-05M dosimeter: PMT, ADCs, indication unit, and power sup-
ply. The proposed changes to improve the DRG-05M dosimeter shall result in a very compact scintillation-type dosimeter. Its size and
weight shall be reduced by at least 3 times; the accuracy and speed of measurement will increase, and the lifetime of the instrument
shall improve.

Conclusion: Improvement of the dosimeter in brachytherapy is crucial to ensure the accuracy and reliability of measurement in
treating cancer. Using components such as PMT, calibration source, battery charger, and microcontroller KR572PV5 can signifi-
cantly improve the operation of the DRG-05M dosimeter and increase the accuracy of radiation dose measurement in brachytherapy.

Keywords: dosimeter, ADC, brachytherapy, radiation, electrical scheme.

Introduction: The DRG-05M dosimeter is one of the
most common dosimeters used in various fields relat-
ed to radiation measurement. It is an indispensable tool
in medical diagnostics and therapy involving ionizing
radiation. It is used in brachytherapy and radiotherapy
to measure the radiation that reaches the patient dur-
ing a procedure. The DRG-05M dosimeter ensures accu-
rate measurements and allows a controlled exposure,
essential for patient safety and treatment efficacy. The
DRG-05M dosimeter is also widely used in industrial and
scientific research where radiation measurement is re-
quired. It is used in nuclear power engineering, scientif-
ic laboratories, and industries dealing with radioactive
materials. It provides reliable dose measurements to en-
sure labor safety and control radiation risks. In emer-
gencies related to radiation, the DRG-05M dosimeter is
an integral tool for measuring exposure and assessing
radiation risks. It allows for quick measuring of ambient
radiation and taking appropriate measures to protect
people and minimize radiation impact. The advantag-
es of the DRG-05M dosimeter include reliability, wide
measurement range, ease of use, and portability [1-4].

This research is relevant today because the accura-

cy and reliability of portable dosimeters remain an issue
in radiation therapy and can negatively impact human
health and the environment. Technological progress
and the new components make it possible to improve
dosimeters, making them more accurate, reliable, and
easy to use.

This research has a high degree of novelty and origi-
nality in the following aspects:

- Improvement of the existing circuitry, namely, the
DRG-05M dosimeter electric diagram based on its short-
coming analyses. This includes replacing components,
optimizing circuit structure, eliminating noise and inter-
ference, and improving measurement stability and ac-
curacy. Improving an existing device is practical and can
increase its performance and efficiency.

— The use of new components and technologies; uti-
lization of new components and technologies in the im-
proved electric diagram. This includes more accurate
sensors, advanced signal processing techniques, effi-
cient batteries, and other solutions. Utilizing such ad-
vanced components and technologies to improve the
DRG-05M dosimeter will be a new and original contri-
bution to dosimetry.
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- Experimental proof of the results: comparing the im-
proved electric diagram with the original version of the
DRG-05M dosimeter. This includes comparisons of accura-
cy, stability, and other measurement parameters.

This research presents a new approach to improving
the electric diagram of the DRG-05M dosimeter used to
measure the exposure and is an original contribution to
dosimetry in brachytherapy and radiation safety.

The study aimed to improve the DRG-05M dosimeter
to provide more accurate and reliable radiation measure-
ments in brachytherapy.

Materials and methods: We used the following re-
search methods:

- Analysis of the existing electric diagram of the device:
a detailed analysis of the existing electric diagram of the
DRG-05M dosimeter, identifying its main components, op-
erating principles, and shortcomings that require improve-
ment.

- Determining specific targets and requirements for an
improved electric diagram, considering the shortcomings.

- Study of the new components and technologies: ex-
ploring advanced components and technologies that
can be used in the improved electric diagram. This in-
cludes searching for new sensors, amplifiers, filters,
analog-to-digital converters, and other elements that can
increase the dosimeter performance.

- Designing a new electric diagram of the device: de-
veloping a new electric diagram based on the collected
data and requirements, taking into account the optimal

arrangement of components, choosing their characteris-
tics, carrying out calculations, and modeling the circuit op-
eration.

— Analysis of the results obtained and conclusions
about the improvements achieved.

Results: DRG-05M dosimeter is a scintillation radiom-
eter that consists of a scintillator, a photomultiplier tube
(PMT), an analog-to-digital converter (ADC), a display unit,
and a power supply unit for the entire circuit. We used a
pulse amplitude-to-number converter as an ADC.

Figure 1 shows the operating principle of the selected
dosimeter, DRG-05M. Scintillators convert radiation energy
into light signals. External radiation, such as X-rays and gam-
ma rays, reaches the scintillator. The energy resulting from
the radiation impact on the scintillator material is transmit-
ted to the substance particles. This energy excites atoms or
molecules of the scintillator, which emit light in response
[5]. The duration and brightness of light radiation depend
on the absorbed gamma and X-ray photons. The higher the
photon energy, the greater the intensity of the glow. The
generated light radiation is recorded using the PMT. A pol-
ystyrene optical fiber is placed in front of the PMT to direct
the emitted light to the PMT, which converts the light into
an electrical signal. Accordingly, the signal level depends in
direct proportion to the glow level. Afterwards, the electri-
cal signal comes to the ADC and is processed by the ADC,
converting it into a digital signal (pulses), the number of
pulses depending on the signal level. Next, the display unit
reads these pulses and displays information as digits.

B PMT

Indication

ADC

Figure 1 - Operating principle of the DRG-05M dosimeter

We selected the following components to improve
the DRG-05M dosimeter: PMT, ADC, display unit, and
power supply unit.

The PMT-31-1 sensor currently installed in the dosim-
eter consumes up to 1.5 kV, producing several volts as
the signal measurement background and several milli-
volts of noise. Therefore, we selected a PMT H7826 se-
ries by HAMAMATSU (Japan). This PMT has better pa-
rameters than the current PMT-31-1 (higher sensitivity)
and, most importantly, consumes 15 V voltage, much
lower than the existing one.

We selected the KR572PV5 type microcontroller for
ADC. This microcircuit can process and control signals
in measuring devices. Due to its functionality, compact-
ness, and low power consumption, it can be used in var-
ious measuring devices such as sensors, dosimeters,
signal analyzers, and others where accurate signal pro-
cessing and reliable measurement control are required.

Another reason to choose the KR572PV5 micro-
circuit was its built-in display unit. Figure 2 shows the

KR572PV5 microcircuit block diagram and appearance.
The block diagram incorporates an analog block, sever-
al decoders, and an impulse register. They can function
as ADC, converting the digital signal into digital read-
ings.

The power supply unit with a high-voltage module
was replaced with a low-voltage power supply unit to
increase sensitivity and increase the device’s service
life. The current PMT-31-1 required a voltage of about a
thousand volts. With the new PMT, a voltage of 15 V will
be sufficient. There are many options for power supply
circuits on the Internet. We aimed to achieve 15 V in-
stead of 1.5 kV voltage, sufficient for the selected com-
ponents that consume a few microvolts of current.

Figure 3 shows a typical diagram of the converter
connection with a liquid crystal indicator and the four
elements that control the decimal points of the indica-
tor. The device input voltage limits depend on the ref-
erence voltage U . and are determined by the ratio
U, . =t1.999/U . The current indicator readings should

n. m
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be expressed as a number equal to 1000 U _/U_,, butin  riod at a clock frequency of 50 kHz is 320 ms. In other
practice, they are 0.1...0.2% lower. The measurement pe-  words, the device makes 3 measurements per second.
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Figure 2 - The KR572PV5 microcircuit block diagram and appearance
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1 - Power supply, 2 - PMT, 3 - ADC and indication
Figure 3 - Diagram of the improved DRG-05M dosimeter [6]

With all the suggested improvements to the DRG- Discussion: Improving the dosimeter used in
05M dosimeter, we achieve a very compact scintilla-  brachytherapy is crucial to ensure the accuracy and reliabil-
tion-type dosimeter since the proposed components ity of measurements in treating oncological diseases. Com-
are twice smaller and perform better than the old ones.  ponents such as the new PMT, calibration source, battery
The size and weight of the device will be at least 3 times  charger, and KR572PV5 microcontroller can significantly im-
less while the accuracy, speed of measurements, and  prove the DRG-05M dosimeter operation and increase the
the device’s service life shall increase. accuracy of radiation dose measurement in brachytherapy.
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We paid special attention to selecting and optimizing the
circuit components. The proposed replacement of some cir-
cuit elements with more modern and accurate ones shall
improve the overall performance of the dosimeter.

Conclusion: The research results presented in the pa-
per demonstrate positive changes in the DRG-05M dosim-
eter operation after the following improvements:

1. The voltage consumed by the PMT dosimeter is 1.5
kV. We propose a 15 V PMT, which is two orders of magni-
tude lower than the current readings;

2. We suggest using a more modern ADC microcontrol-
ler than the one used in the existing dosimeter. The sug-
gested microcontroller has higher characteristics that di-
rectly affects the measurement accuracy;

3. We suggest replacing the circuit power supply unit
with a maximum 15 V supply. The power supply unit cur-
rently utilized in the dosimeter amplifies the voltage to 1.5
kV and produces noise of several volts.

The improved design with the original version of the
dosimeter shows increased efficiency, reliability, and accu-
racy of dose measurements in brachytherapy.
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AHJATIIA

BPAXUTEPAIIUAIA APT-05M JOZUMETPIH ) KETIJIIIPY 9AICTEPI
A.T. Tynezenosa', I.A. Mycaxanoé®, K./I. /laméaes®, M.C. Omipzarx’, O.K. Ceitmog®

«On-dapabu atbiigarsl Kasak yntTblk yHuBepcueTi» KeAK, Anmatel, KasakctaH PecnyGnmkachl;
2¢J1.H. Tymunes aTbiHaarbl Eypasus ynTTolk yHuBepcuteTin KeAK, AcTaHa, KasakctaH Pecny6nukachi;
3«Ka3ak OHKOMOrWs! eHe pavonorus FbinbiMu-3epTTey MHCTUTYTHIN AK, Anmarsl, KasakcTan Pecnybnukacs!

Oszexminizi: Maxanaoa scemindipineen cxemaoa JHcaya KOMROHEHMMmMep MeH MEeXHON02UANapObl KOLOaHy apKvlivl opaxumepanusioa JIPI-
05M 0osumempin scemindipyoiy 0ip odici Kapacmuipuvliadsl. On 0dnipeK ceHcopaapobl, CUeHAI0apobl OHOeYOiy 03blK d0icmepin, Mmuimoi Kyam
Ko30epin dcone backa wewimoepoi xammuowl. {PI-05M 0ozumempin dcanapmy ascwlnoa 0CoiHOAi 03b1K KOMNOHEHMMeEP MeH MeXHOI0USLAPObl
KONOAHY 003UMEMPUsL CANACLIHA JHCAHA JCOHE epeKute yaec Doabln madbLiadbl. KyMblCmblY 2blIbIMU JHCAHATLIZbI-KOIOAHbICIARbL CXEMANbL Jice-
mindipy, aman aumKanoa, oHvlY KeMwiiikmepin manoay nezizinoe JPI-05M 0oszumempiniy snexmp cxemacoein scakcapmy. Byzan komnonenm-
mepoi ayvicmulpy, miz0ex KypuliblMblH oymatinanovlpy, [y men kedepzinepoi sicoro, enuieyoiy mypaxmoliviabl MeH 0910I2iH dHcaKcapmy Kipeol.

3epmmeyoin marxcamur — bpaxumepanusaoa coynenenyoi 0onipex xcone cenimoi onweyoi kammamacwls emy yuwin JPI-05M oosumempin
Jrceminoipy.

Aoicmepi: Makanaoa dozumempoiy [API-05M enwey dondicin scakcapmy yuwiH KOIOAHbICMA2bl KOMROHEHMMePOl Mauoay HeoHe 0napobl
anekmp mizoecinoe Konoamny ycwinviazan. Kanya cxemanwvl acobanay: scunanean morimemmep mMen maianmapea neeizoeneen Jcana 2AeKmp mis-
6ecin sicacanyvlz. Komnonenmmepoiy oymaiiisl oOpHaiacysit, oaapobly CUnammamaniapbii mayoayosl, miz0eKmiry JCYMbiCblH ecenmeyoi Jcone
MoOoenvoeyoi Kapacmulpbiywl3. byn evinvimu sepmmey KPH BR12967832 «Konmaxmini coynenik mepanusioa 003uMempusiiblK, o1uemoepoi Mem-
ponocusnvik Kammamacwlz emy» BMK evinvimu bazoapramacyin icke acvipy uienoepinoe icypeizinoi.

Homubcenepi: biz [{P-05M Oosumempin scaxcapmy ywin mvinaoau komnonenmmepoi manoaowix: OIK, ALT, unouxayus ono2el sHcone
cotikecinue Kyam xeo3i. [{PI™-05M O0ozumempin scaxcapmy yuiin ycvlnbiiean 6apivik e3zepicmepoen Keuin CYuHMULIAYUATLIK MUnmezi wazoii
dozumemp anblHaovl oen Kyminyoe. MymKin Monuepi Men caimazol Kem 0e2eHoe 3 ece azasovl, COUKeCiHue 0d10IK NeH HCbLIOAMOBIK OUEY Y-
eauimy, conbiMen Kamap 0y KypulieblHbll Kbl3Mem enmy mep3imine ocep emeoi.

Kopvimuinowi: bpaxumepanusioa 003umempoi sHcemindipy OHKONOSUATBIK aypyaapobl emoeyoe omueyoiy 0ondici MeH CeHIMOLnieiH Kam-
mamacwls enyee bazvimmanean Maybl30bl Mindem 601vin maodwvinadwl. Komnonenmmepoi @OK, karubprey kosi, bamapeanapovl 3apaomasviu,
KP572[1B5 muxpoxoumponnepi peminde natioanary JIPI-05M 0o3umempiniy JcymblcblH e09yip HcaKcapmaobl JcoHe Opaxumepanusodasl coyie-
JIeHY 003AChIH euey 0d10I2IH apmmulpaobl.

Tyiuiindi co3oep: oosumemp, AL{T, bpaxumepanus, paduayus, 1eKmp cXemdacoi.

AHHOTALIUA

CITOCOBbbI COBEPHIEHCTBOBAHMUA API-05M JJOSUMETPA B BPAXUTEPAIIUN
A.T. Tynezenosa', /1. A. Mycaxanos®, K.JI. /laméaes’, M.C. Omip3ax?’, O.K. Ceitmogs®

"HAO «Kasaxckuit HaunoHanbHbIi yHuBepcuTeT MeHn Anb-®apabuy, Anmarsl, Pecnybnuka Kasaxcras;
2HAO «EBpa3uiickuit HaunoHanbHbIit yHuBepcuTeT umenn J1.H. Tymunesay, Actana, Pecny6nuka KasaxcraH;
A0 «Ka3saxckuii HayYHO-WUCCNE[0BATENLCKMIA UHCTUTYT OHKOMOMMM W paguonormy, Anmarsl, Pecnybnuka Kazaxcta

Axkmyanvnocms: B cmamve paccmampusaemcs 00un u3 cnoco6os cosepuiencmeosanus J[PI-05M oosumempa 6 b6paxumepanuu ¢ no-
MOWBIO UCTONIB306AHUSL HOBLIX KOMNOHEHINO8 U MEXHOL02ULL 8 YCOBEPUCHCTNEOBAHHOU CXeMe, KOMopas eKaiouaem 0oiee mounvle OamiuKy,
nepeoosvle Memoovl 06pabOMKU CUSHALO08, D permusHbie dnemenmol numanus u opyeue pewenus. Ipumenenue makux nepedosvlx KOMNo-
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HeHmoeg u mexnHono2uti  pamxax mooeprusayuu oosumempa J{PI-05M sensemcsa HOGbIM U OPUSUHATILHBIM BKAAOOM 6 001ACMb 003UMEMPUU.
Hayunou nosusnotl pabomol A6715€mcsl yco8epuIeHCMB08anIe CYecmsyowell Cxemsl, d UMEHHO, YIVyduleHus siekmpudeckoli cxemol {PI-05M
003UMempa Ha OCHOBE AHANU3A €20 HeDOCMAMKO8. DMO BKII0UAem 3aMeHy KOMNOHEHMO8, ONMUMU3AYUIO CIPYKIYPbL CXeMbl, YCMPAaHeHUe
WYMO8 U NOMeEX, a MaKaice yiyuuenue CmaduibHOCmu U MOYHOCHU USMEPEHUL.

Ienw uccnedosanusn — ycosepuerncmeosarue /[PI-05M oozumempa 0ns obecneuerus 6ojiee MOUHbIX U HAOEHCHBIX USMEPEHUL paouayuu
6 Opaxumepanuil.

Memoowbr: B cmamve npedcmagien anaius cyuecmsylonux KOMIOHEHMO8 U UCNOTb306AHUE UX 6 DIIEKMPUUECKOU cXeme 05l NOGbIULEHUS.
mounocmu usmepernus JJPI'-05M oozumempa. Ilpednosicena Ho8as snekmpuiecKkas cxema Ha OCHO8e COOPAHHBLX OAHHBIX U MPebOBaHUIL, ¢ Yué-
MoC ONMUMANLHO20 PACNONOICEHUS. KOMNOHEHMOB, UX XaPAKMEPUCTIUK, NPOBEOCHHbIX PACUEMO8 U CMOOEIUPOBAHHOU pabombl cxemsl. /lanHoe
HayuHoe Uccie008aHue NPosedeHo 8 pamKax peaiusayuu Hayunou npoepammol [1LD «Memponocuueckoe obecneuenue 003uMemMpuiecKux
usmepenull 8 KOHMmaxmuou aydesot mepanuuy, MPH BR12967832.

Pesynomamor: Hayunoti epynnoii 6vliu 6610pansl KOMROHeHMbl Oisi ycoseputencmeosanus J{PI-05M dozumempa: ¢homosnekmponmwlil
ymroxcumens (PIY), ananocoso-yughposou npeobpazosamensv (ALII), 610k unoukayuu u 6a0k numanus. Ilocne 6cex npeonodNCeHHbIX U3Me-
HeHull 01s ycogepuerncmeosanus [[PI-05M dosumempa, odxcuoaemcs noayuums o4eHb KOMRAKMHBIU 003UMemp CYUHMULIAYUOHHO20 MUNA.
Tabapumel annapama naanupyemcs ymenvuiums 6 3 pasda, MoYHOCMb U CKOPOCHb USMEPEHUsL YEEIUUUMb, d MAKICe MO NOGAUAEN HA CPOK
cayaHchbl IKCIyamayuu npubopa.

3axknwuenue: Cosepuencmsosanue 0o3umempa 6 Opaxumepanuu S8JIAEMcs 8aNCHOU 3a0adell, HanpasIeHHoU Ha obecneyenue MoYHOCmu
U HAOEHCHOCMU USMEPEHUS 8 leYeHUU OHKOI02UYeCKUuX 3abonesanuil. Mcnonvsosanue makux komniekmyowux kax: @Y, kanubposounwiil uc-
MOUHUK, OI0K numanust 015 3apaoxku 6amapetl, muxpoxonmpoinnep KP572I1B5 moeym cywecmeenno ynyuwums pabomy /{PI-05M 0ozumempa
U NOBLICUNL MOYHOCHb UBMEPEHUsI 003bl 8 OPAXUMEPANUU.

Knrwuesvie cnosa: oozumemp, ananozoeo-yugposoii npeobpaszosamens (AL[I1), 6paxumepanus, paouayus, s1eKmpuieckas cxemd.
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SIMULTANEOUS SURGICAL MANAGEMENT
OF CONGENITAL BICUSPID AORTIC VALVE
AND GASTRIC CANCER:

A CASE REPORT
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ABSTRACT

Relevance: Gastric cancer is the second leading cause of malignancies of the gastrointestinal tract and the fifth leading cause in
overall cancer statistics. Diseases of the cardiovascular system are the leading cause of death worldwide. A high prevalence of both

diseases increases the chances of their co-morbidity.

The aim was to present a case where a patient undergoes two simultaneous procedures for two diseases and discuss possible surgi-

cal tactics, advantages, and disadvantages.

Methods: In this case report, we performed simultaneous surgery on a 49-year-old man with a congenital bicuspid aortic valve and
gastric cancer incidentally discovered during fibroesophagogastroscopy.

Results: In this case report, we present simultaneous surgical procedures performed on a 49-year-old male with a history of con-
genital bicuspid aortic valve and gastric cancer, found incidentally on upper gastrointestinal (GI) endoscopy. Since the patient was a
good fit, he qualified for simultaneous surgery on the heart and abdomen.

The surgery results were good, and the patient was discharged 8 days after surgery.

Conclusion: Performing simultaneous surgery for both the abdomen and heart can be a safe procedure that allows people with
malignant diseases to receive adjuvant therapy faster by minimizing the interval between surgeries.

Keywords: stomach, cancer, heart, aortic valve, Bentall, simultaneous surgery.

Introduction: Aortic valvular abnormalities are very
common in older populations; it is also the main cause of
cardiovascular mortality and morbidity worldwide. Aortic
stenosis is the most frequent valvular disease that requires
surgical treatment in high-income countries [1]. The sur-
vival of symptomatic patients with aortic stenosis is dimin-
ished unless surgical intervention is done.

The true epidemiology of aortic valve diseases world-
wide remains unknown due to a lack of diagnostic equip-
ment, such as echocardiography, in low-income countries.
In the early 1980s, the frequency of aortic aneurysms was
described to be only 6 cases per 100,000 person-years.
However, incidence rates have doubled due to advances in
imaging techniques, the increased average age of the pop-
ulation, and a wider use of echocardiography for screen-
ing [2]. Most valvular abnormalities are found incidentally
during echocardiography, and aortic aneurysms are not ex-
cluded. However, thoracic aortic aneurysm has a high risk of
complications such as rupture and dissection, and there is a
lack of data on the management of aortic aneurysms.

Bental procedure is the most prevailing method used
worldwide for the surgical management of aortic root pa-
thologies [3]. Since its introduction, it has undergone ex-
tensive modifications because of high rates of coronary
button complications [4].

Gastric cancer, also known as stomach cancer, refers to the
development of malignant tumors in the lining of the stom-
ach. It is one of the most common types of cancer worldwide,
although its incidence varies across different regions. Gastric
cancer typically begins in the cells lining the innermost layer of
the stomach and can gradually spread to other parts of the or-

gan or metastasize to distant sites in the body. The symptoms
of gastric cancer may vary depending on the stage of the dis-
ease, but they can include indigestion, abdominal pain or dis-
comfort, persistent heartburn, unintentional weight loss, loss
of appetite, nausea, vomiting, and blood in the stool. How-
ever, it should be noted that other conditions can also cause
these symptoms, so a proper medical evaluation is necessary
for an accurate diagnosis. Sometimes, stomach cancer can also
be found accidentally during screening procedures such as up-
per gastrointestinal endoscopy. Other diagnostic techniques
for gastric cancer often involve a combination of medical histo-
ry review, physical examination, imaging tests (such as endos-
copy, CT scans, or ultrasound), and biopsy of suspicious tissue.
Treatment options for gastric cancer depend on the stage of
the disease and may include surgery, chemotherapy, radiation
therapy, targeted therapy, orimmunotherapy.

Gastric cancer is considered a crucially important disease
worldwide. Every year, 1 million new cases are diagnosed.
The mortality from gastric cancer remains tremendous be-
cause it is often detected at later stages. Approximately
769,000 deaths from gastric cancer were reported globally in
2020, and the number of new cases was 1,089,103 [5].

Gastric cancer is a significant health concern in Kazakh-
stan, with relatively high incidence and mortality rates. Ac-
cording to the World Health Organization’s Globocan 2020
database, in Kazakhstan, there were an estimated 3,357
new cases of gastric cancer diagnosed in Kazakhstan. The
age-standardized incidence was 11.4 cases per 100,000
population, indicating a relatively high burden of the dis-
ease [6]. A high prevalence of both diseases increases the
chances of their co-morbidity.
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The aim was to present a case where a patient undergoes
two simultaneous procedures for two diseases and discuss
possible surgical tactics, advantages, and disadvantages.

Methods: In this case report, we performed simultaneous
surgery on a 49-year-old man with a congenital bicuspid aor-
tic valve and gastric cancer incidentally discovered during fi-
broesophagogastroscopy.

Case presentation

Clinical data: The article presents a clinical case of a
49-year-old male who had a history of chest pain, dyspnea
on exertion, and weakness. Patients had those symptoms
on and off for more than 2 years. The patient was diagnosed
with a congenital bicuspid aortic valve, which resulted in se-
vere aortic valve regurgitation (grade IV) and ascending aorta
aneurysm. The patient was offered the Bentall-de Bono pro-
cedure, which involves the replacement of the aortic valve
and ascending aorta.

Diagnostics: During the pre-operative diagnostic work-
up, the patient underwent an upper Gl endoscopy, and a flat
neoplasm was found in the body of the stomach. Biopsy was
taken from the neoplasm, and the results came back as un-
differentiated gastric cancer. Repeated upper Gl endoscopy
confirmed ulcerated gastric carcinoma. The patient further
underwent computed tomography (CT) of the abdomen and
chest, which showed no signs of distant metastasis of gastric
cancer, as well as no enlarged lymph nodes in the abdomen
and thoracic cavity. Colonoscopy also was insignificant for tu-
mors and other colorectal pathologies. Abdominal magnet-
ic resonance imaging (MRI) with contrast showed gastric wall
thickening in the gastric body and no distant metastasis. An
electrocardiogram (ECG) examination revealed a regular si-
nus rhythm with a heart rate of 62 beats per minute. Chest
X-ray showed no abnormalities. Heart ultrasound examina-
tion showed aneurysm of the ascending aorta, bicuspid aor-
tic valve, severe aortic valve regurgitation (grade IV), mild mi-
tral regurgitation (grade ), dilation of the left ventricle, and
left ventricular ejection fraction was estimated to be 48-50%.

.

Figure 1 - Resected stomach specimen

Upon hospitalization, the patient underwent diagnostic cor-
onary angiography, which showed that the patient had no
significant stenosis in the coronary arteries.

Management: The patient was consulted by a surgical
oncologist and was offered radical surgery for gastric can-
cer since the patient’s cancer was resectable, had no distant
metastasis, and did not require neoadjuvant therapy. After
pre-operative diagnostics, cardiac surgeons and anesthesiol-
ogists discussed the possibility of performing simultaneous
surgery for this patient and its benefit-risk profile. Consider-
ing the discussion results and the patient’s wish, it was decid-
ed to perform simultaneous surgery on the aortic valve and
ascending aorta, followed by gastrectomy.

Results: The first part of the simultaneous surgery in-
volved the Bentall-de Bono procedure, for which the tho-
racic cavity was opened by sternotomy. Then, after cannula-
tion of the aorta, superior vena cava, inferior vena cava, and
right superior pulmonary vein, the cardiopulmonary bypass
(CPB) machine was connected. The aortic root, aortic valve,
and ascending portion of the aorta were replaced with a
valve containing conduit SJM Epic Valve #27 with initially
formed vascular prosthesis Polythese #30. Esophageal echo-
cardiography showed a normally functioning aortic valve.
The total time of CPB was 114 minutes, after which the pa-
tient was returned to normal circulation without any com-
plications. Protamine sulfate was used as a heparin antago-
nist. After the closure of the sternotomy, the second part of
the simultaneous surgery took place, where a team of surgi-
cal oncologists performed midline laparotomy. Upon explo-
ration of the abdominal cavity, no signs of distant metasta-
sis or locally advanced tumor were seen. The cancer of the
stomach was palpable along the lesser curvature in the body
of the stomach with an approximate size of 15x20x20 mm
with invasion of serosa. Total gastrectomy with D2 lymph
node dissection was performed with end-to-side esophago-
jejunostomy (Figure 1). In addition, side-to-side jejune-jejunal
anastomosis and feeding jejunostomy was done.
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Intraoperatively, a total of 4 doses of plasma were
transfused due to a high risk of intraoperative bleed-
ing. After placing drainage tubes, the laparotomy was
closed, and the patient was admitted to an Intensive
Care Unit (ICU), where the patient was extubated the
night after the surgery. The patient was given 40 mg of
enoxaparin sodium twice a day as anticoagulant thera-
py and acetylsalicylic acid 100 mg once a day as an an-
tiplatelet drug. In the ICU, due to hypoproteinemia, the
patient received 4 doses of 10% albumin 200 ml each.
Enteral feeding with pure water through jejunostomy
started on Day 1 post-op. After staying for 3 days in the
ICU, he was transferred to the Cardiac Surgery Depart-
ment. Physical rehabilitation sessions started immedi-
ately, and oral feeding was introduced on Day 7 after

surgery. The post-surgical period went uncomplicat-
ed, and the patient was discharged 9 days after the sur-
gery. Echocardiography on Day 5 post-op revealed no
aortic valve prosthesis dysfunction; an ejection fraction
was 51%. Barium swallow on Day 5 post-op revealed no
leakage and a satisfactory passage. Postoperative histo-
pathologic examination revealed poorly differentiated
(G3) adenocarcinoma with infiltration of all gastric lay-
ers (T4a) without any metastasis to lymph nodes (0/11),
Stage llb (pT4aNOMO). The patient has been followed for
6 months without complications and further progres-
sion of gastric cancer. The patient refused the adjuvant
chemotherapy he was recommended.

The time scale of the presented clinical scale is provid-
ed in Figure 2.

Day 1 Day 2 Day3 Day4 Day 5 Day 6 Day7

e

Cardiac intensive care unit stay

Day9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15

Introduction of oral feeding '

Figure 2 - Time scale showing major events during the patient’s hospitalization

Discussion: This case presents the importance of
thorough pre-operative patient preparation for sur-
gery and ruling out the most common concomitant
diseases. This case presents the importance of thor-
ough pre-operative patient preparation for surgery
and ruling out the most common concomitant diseas-
es. Pre-operative blood tests, imaging studies, and en-
doscopic studies are made to rule out upper gastroin-
testinal tract pathologies. In this case, the neoplasm in
the stomach was found to be ulcerated gastric carci-
noma on histopathologic examination. Without per-
forming the esophagogastroduodenoscopy, the cancer
could have been missing. While preparing for cardiac
surgery, the patient was consulted by a surgical oncol-
ogist. Additional imaging studies were done to stage
gastric cancer and look for distant metastasis. After
gastric cancer was considered resectable, the patient
was offered surgical treatment.

Since the hospital is a tertiary referral hospital with
different departments, including but not limited to car-
diac, surgical departments, and intensive care units,
the possibility of simultaneous surgery was discussed.

Firstly, it was necessary to make sure simultane-
ous surgery for the heart and stomach removal were
safe and beneficial for the patient, and the pros out-
weighed the cons in this case. Due to the absence of
internationally accepted guidelines for simultaneous
surgeries of the heart and abdomen, every case should
be discussed thoroughly by a multidisciplinary team of
surgeons and healthcare professionals from different
specialties, such as cardiovascular and gastrointestinal
surgery. The ultimate goal of a multidisciplinary team
is to provide an integrated and comprehensive treat-
ment plan. This collaborative approach allows for com-

prehensive evaluation, planning, and execution of the
procedures, potentially optimizing the overall surgical
outcome.

For this patient, time was a clear advantage of si-
multaneous surgery. His gastric cancer was detected
at an early stage before a spread to local and distant
tissues. Symptomatic valvular heart disease wors-
ened the patient’s quality of life, and his overall health
was deteriorating. So, heart surgery was no doubt a
top priority for the patient’s condition. However, any
cancer where surgery is the first line of treatment re-
quires immediate operation without delay to lower
the chances of further cancer progression and increase
overall survival and disease-free survival. Many cardi-
ac surgeries require prolonged rehabilitation, and the
patients might postpone a second surgery until they
fully recover from the previous one. These and other
factors might delay surgical treatment for malignant
neoplasm. A simultaneous operation minimizes the in-
terval between surgeries and potentially prevents can-
cer progression.

Combining surgeries into a single procedure can
minimize the overall surgical trauma experienced by
the patient. It means a single period of postoperative
recovery, reduced overall hospitalization time, and po-
tentially fewer instances of wound healing complica-
tions.

Knowing the possible disadvantages of perform-
ing simultaneous surgeries and discussing them with
the patient is relevant. Combining two major surger-
ies increases the complexity and duration of the oper-
ation. In turn, this might increase the risk of complica-
tions such as bleeding, infection, and adverse events
related to anesthesia. The higher the complexity, the
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greater the potential for surgical and postoperative
complications. Also, recovery from simultaneous sur-
geries can be more challenging than recovering from
individual procedures performed separately. The com-
bined physiological impact on the body, including the
cardiovascular and digestive systems, may lead to a
more extended and potentially more difficult recov-
ery period.

In this case, we described a case of simultane-
ous Bentall-de Bono procedure and gastrectomy per-
formed on a 49-year-old man. The outcome of this
surgery was good. The advantages of simultaneous
surgeries, as well as possible disadvantages, were also
discussed.

Conclusion: Simultaneous surgeries in patients with
concomitant heart and oncological disease can have
some advantages over traditional staged surgeries.
Firstly, by minimizing the time between surgeries, we
make sure that patients receive oncological treatment
as soon as possible, which would affect their overall
survival. Another positive aspect of performing simul-
taneous surgeries can be reduced surgical trauma, de-
creased hospital stays, and potentially fewer instances
of wound healing.
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AHIATIIA

TYA BITKEH KOCJKAPHAKTDBI KOJIKA KAKITAKIHACBI MEH ACKA3AH KATEPJII ICIT'TH
BIP ME3I'UVLIE XUPYPTUAJIBIK EMJIEY:
KJIMHUKAJIBIK JKAFJIAN

A.M. Abouxapumos', A.M. Bawmabaes®

T«¥NTTBIK FbINbIMY MeULMHaNbIK opTansiky AK, Anmatel, KasakcTaH Pecnybnukachl,
2«Hazapbaes YHusepcuteTiHi{ MeaunumHa MekTebi» [IBEY, Hyp-Cyntan, KasakcTaH Pecny6nukace

O3exminizi: Ackazan Kamepai icici-acKazau-iuleK JHcoa0apvinbly Kamepii icikmepiniy exinui ce6ebi dcone Kamepai iCikminy Hcainsl
cmamucmukacviHoazvl 6ecinwi ceben. JKypek-kan mamvipaapel aypyrapel OyKin onemoe onim-sHcimimuiy Hezizei cebedi bonvin madul-

1a0bl.

bacvinvimneiy maKcamor: Biz nayuenmxe exi mypni aypyea cumyiomanOblK OMa HCAcCAiamvli KAUHUKALbIEK JHCA20atiobl YCbIHSbIMbL3
Kenedi. byn makanada mymkin 601amuln XupypeusiblK MakmuKka, CUMyibmanoblK Onepayusnvly apmulKublIslKmapsl Men Kemuinikmepi

i’na/l&bl/laHa()bl.

Qoicmepi: Byn KiuHukauwlk scaz0aida 6iz puoposzopazoeacmpockonusnda ke30eicox mabvliean ackazan Kamepii iciei scone mya 6im-
KeH KOcC dlcapmansl KoaKa Kaknauacst oap 49 sicacmazvl ep adamea cumyibmanobl oma sscacaiosl. Haygacmoiy sicazoativl cumyiomanowix
onepayus sHcacayaa MyMKiHOIK b6epeeHOikmeH, o2aHn Oy1 onepayus Hcacaiob.

Homuocenepi: Onepayus iwinik dcone onepayusoan Ketiinei kezey 0ipkeaki ommi, HayKac onepayusoan Keuin 8 moyiikke Kanazamma-

HapavlK o#ca20atioa uibleapoliobi.

Kopvimuinovi: Bi30iy kauHUKanvix scaz0atiovl natioaiana omelpein, iul KybiCbIHbIY NAMOIOSUACHIHA JHCOHE HCYPEK NAMON0SUACHIHA OIp
Me3einoee Xupypausanvlk em Jcacay Kamepii aypynapul 6ap adamoapea onepayusanap apacblHoabl apaiblkmsl a3aima omoipsin, a0vio8aHMmbl
MepanusHbl HCbLIOAM any2d MyMKIHOIK bepemin Kayinciz npoyedypa 601yt MyMKiH.

Tyiinoi ce30ep: ackaszan, Kamepai icik, jHcypex, KoaKa Kaknaxuacsl, benmann, 6ip meseinde opbiHoanamoii onepayuanap.

AHHOTANUA

OJHOMOMEHTHOE XUPYPIHMYECKOE JIEUEHUE BPOKJIEHHOI'O JIBYCTBOPYATOI'O
AOPTAJIBHOI'O KJIAITAHA M PAKA KEJIYIKA:
KJIUHUYECKHUU CJOYUYAN

A.M. Abouxapumos', A.M. Bawabaes*

'AO «HaumoHanbHbIit Hayubii MeguumHekuit Lientpy, ActaHa, Pecnybrnka Kasaxcran,
2A00 «LLikona MeauumHbl Hasap6aes YHuBepcuteTy, Actana, Pecnybnuka KasaxcTan

Axkmyanvnocms: Pax scenyoxa signsiemcs 6mopoil no 3SHa4uMoCmu nPUYUHOL 310KA4eCmMEeHHbIX HO8000PA308aANUTL HCeNYOOUHO-KUUUEYHO2O
MpaKkma u nAMoU no 3HAYUMOCMU NPULUHOU 6 00Well cmamucmuke paxd. 3a601e8anus cepOeyHO-COCYOUCTON CUCTNEMbl ABTISIONCS OCHOBHOI
NPUYUHOL CMEPMHOCIU 80 cem Mmupe. TI0CKOIbKY pacnpocmpaneHnocms 060ux 3a601e8aHuUll 8biCOKA, NOGLIUACTCS 8EPOSINHOCHb MO20, YO

nayuenmal 3abonerom smumu 3a601e6aHUAMU O()HOGP@M@HHO‘

Lleny nybauxayuu: npedcmagumov KIUHUYECKULL CTYYAll, KO20A NAYUEHNY NPOGOOUMCS CUMYNIbMAHHAA ONepaylis no o600y 08YX pa3HbIX
3abonesanuil. B 0annoii cmamove 06¢cyscoaemcs 603MONHCHAS XUPYPSUHECKds MAKIMUKA, NPeUMYUecmed u HeOOCHAMKY CUMYTbIMAHHOU ONepayuu.
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Memoovi: B s5mom KIuHUYECKOM Clydyae Mbl GbINOJHAEM OOHOMOMEHMHYIO Oonepayuio 49-nemuemy MysjicuuHe ¢ 6pOICOCHHbIM
08YCMEOPUAMBIM AOPMATLHLIM KIANAHOM U PAKOM HCEYOKd, CYUALHO 0OHAPYICEHHBIM NpU udpoIzodhazoeacmpockonuu.

Pesynvmamur: Humpaonepayuonnulii nepuood u nocieonepayuontblii nepuood npomexan 21a0Ko, nayuenm 6ull 6bINUcan Ha 8 cymxu nocie
onepayuu 8 y0081emeopumenbHOM COCMOAHUU.

3axnrouenue: Ha npumepe Haule2o KIUHUYECKO20 CAYUAs Mbl Obl XOMeEAU NOKA3AMb, YMO NPOGEOEHUE OOHOMOMEHMHO20 XUPYP2UUECKO20
JleyeHuss namono2uu OPIOWHOU NOAOCMU U NAMON02UU cepoya Modcem Ovbimb 0e30nacHOU npoyedypoll, KOMopas no3eoisem a00siM COo
3710KAYeCmMBEHHBIMU 3a001€6AHUAMU DbICIPee NOLYYaNb A0bIOEAHMHYI0 MEePAnu, C8005 K MUHUMYMY UHMEPEALbL MENCOY ONePaAYUsMU.
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ABSTRACT

Relevance: Hepatocellular carcinoma (HCC) is the most common malignant tumor of the liver. HCC is one of the most important
problems of the oncology service of Kazakhstan, as it has a progressive course, late detection, low survival, and unfavorable prognosis.

The study aimed to evaluate the use of targeted immunotherapy in treating hepatocellular carcinoma in a clinical example.

Methods: Clinical case of targeted immunotherapy in combination with Atezolizumab 1200 mg + Bevacizumab 800 mg, once
every 3 weeks, in treating HCC in the Regional Oncology Center in Kyzylorda.

Results: The first symptoms of liver damage appeared in 2018, at which time HCC was discovered. Viral hepatitis B was di-
agnosed in 2016. MRI OBP from 15.08.20: a picture of the right lobe of the liver in S5 — 9X7x6 cm, in 83— 3.7 cm, in S7 — 3.0 cm,
in 88 — 2.5 cm. During the follow-up examination (July 2021), the enzyme immunoassay revealed a high angiotensin-converting
enzyme (ACE) level of 450.56 1U/ml; the abdominal CT scan showed no deterioration. Later, despite the therapy, ACE increased
rapidly: 2,595.3 1U/ml (August 2021) and 2,142.25 1U/ml (September 2021), and the therapy was changed to Regorafenib. ACE
continued to rise to 4,405 1U/ml (November 2021) and 18,005 1U/ml (December 2021). A control abdominal CT scan showed a

moderate reduction in the size of the tumor.

Taking into account a steady ACE increase, in February 2022, the patient was recommended therapy with Atezolizumab and
Bevacizumab. In January 2023, the patient has already received 13 courses, and ACE continued to decrease: 1,932 IU/ml (January
2023), 53.38 IU/ml (February 2023), 16.07 IU/ml (March 2023), and the abdominal CT scan showed positive dynamics.

Conclusion: Targeted immunotherapy showed its effectiveness in the described case of inoperable HCC and allowed the pa-
tient to continue living, working, and leading an active lifestyle for more than 18 months.

Keywords: liver, hepatocellular carcinoma (HCC), targeted immunotherapy, clinical case.

Introduction: According to the World Health Organi-
zation 2020, more than 905 thousand cases of liver cancer
are diagnosed annually in the world. Liver cancer ranks 6™
among all cancers, accounting for 4.7% of all cancer cases
[1]. The National Cancer Registry reported 861 new cases
of liver cancer in Kazakhstan in 2020 and 899 cases in 2021.
They accounted for 3.5% of all MN cases in 2021 (14" place in
both sexes) and 4.15% of all MN cases in men (10t place) [2,
3]. In 2022, 1003 cases of liver cancer were detected for the
first time, which amounted to 4.5 cases per 100 thousand
population, with an increase of 7.1% compared to 2021 [4].

Still, the high mortality rate from liver cancer is a prob-
lem both globally and in Kazakhstan. In 2020, 830,180
deaths from liver cancer were registered worldwide, which
accounted for 8.3% of all deaths from malignant neoplasms
(3 place) [1]. In Kazakhstan, 580 deaths from liver cancer
were registered in 2020 and 538 cases in 2021, which ac-
counted for 3.9% of all deaths from malignant neoplasms in
2021 (10" place among both sexes) and 4.75% of deaths in
men (7% place) [2, 3]. In 2022, 563 patients died due to liver
cancer, which composed 2.9 cases per 100 thousand popu-
lation, with an increase of 2.6% compared to 2021 [4].

The WHO's forecasts for liver cancer remain disappoint-
ing and indicate a rapid increase in the number of new cas-
es — up to 1 million by 2025 worldwide [5].

Hepatocellular carcinoma (HCC) is the most common
malignant tumor of the liver. HCC is one of the most impor-
tant problems of the oncology service of Kazakhstan, as it

has a progressive course, late detection, low survival, and
unfavorable prognosis. In 2021, 44 new cases of HCC were
detected in Kyzylorda region.

The study aimed to evaluate the use of targeted immu-
notherapy in treating hepatocellular carcinoma in a clini-
cal example.

Materials and Methods: The paper presents a clinical
case of targeted immunotherapy in combination with At-
ezolizumab 1200 mg + Bevacizumab 800 mg, once every
3 weeks, in treating HCC in the Regional Oncology Center
in Kyzylorda.

Patient information: Patient: male, 63 years old, at the
time of initiation of treatment, diagnosed with HCC of
both lobes of the liver, cirrhosis of the liver in the viral hep-
atitis B outcome.

Anamnesis: The first symptoms of liver damage ap-
peared in 2018, at which time HCC was discovered. Viral
hepatitis B was diagnosed in 2016.

Diagnostics: MRI OBP from 15.08.20: a picture of the
right lobe of the liverin S5-9x7x6 cm,inS3-3.7cm, in S7 -
3.0 cm, in S8 - 2.5 cm; chronic cholecystitis with a kink in
the cervical area.

Treatment: Since 2020, the dispensary registration and
start of active treatment. In total, 7 courses of transarte-
rial chemoembolization (TACE) were carried out at Syz-
ganov National Scientific Center of Surgery (Almaty, Ka-
zakhstan), with positive dynamics. On the abdominal CT
scan in October 2020, the picture was consistent with HCC,
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post-TACE status, cirrhosis of the liver, and adenopathy of
porta hepatis. In 2021, the patient began to receive target-
ed therapy with Sorafenib.

During the follow-up examination (July 2021), the en-
zyme immunoassay revealed a high angiotensin-con-
verting enzyme (ACE) level of 450.56 IU/ml; the abdom-
inal CT scan showed no deterioration. Later, despite the
therapy, ACE increased rapidly: 2,595.3 IU/ml (August
2021) and 2,142.25 IU/ml (September 2021), and the thera-
py was changed to Regorafenib. ACE continued to rise to
4,405 1U/ml (November 2021) and 18,005 IU/ml (Decem-
ber 2021). A control abdominal CT scan showed a moder-
ate reduction in the size of the tumor.

Taking into account a steady ACE increase, in February
2022, the patient was recommended therapy with Atezoli-
zumab and Bevacizumab.

Results: After 7 courses of Atezolizumab 1200 mg +
Bevacizumab 800 mg, once every 3 weeks, there was not-
ed ACE decline: 5,163 IU/mL (June 2022), 3,000 IU/mL (No-

vember 2022), as well as a positive trend on the abdominal
CTin April 2022.

In January 2023, the patient has already received 13 cours-
es, and ACE continued to decrease: 1,932 IU/ml (January 2023),
53.381U/ml (February 2023), 16.07 IU/ml (March 2023), and the
abdominal CT scan showed positive dynamics.

Abdominal CT scan (10.01.23): liver cirrhosis; liver forma-
tions — the picture is more consistent with HCC, the state af-
ter TACE of formations in the projection S, llI, V, VIII; with-
out negative dynamics. At this time, the patient continues
to receive therapy with Atezolizumab and Bevacizumab. All
this time, the patient followed an active lifestyle, continued
to work, and was involved in physical fitness. In April 2023,
an abdominal CT scan during the follow-up examination
showed no negative dynamics; ACE was 5.80 1U/ml. The last
ACE result as of July 2023 was 0.72 1U/ml. The patient contin-
ues the therapy and tolerates it relatively well.

Table 1 presents the timeline of the described clinical
case of HCC treatment.

Table 1 - Clinical Case Timeline of Inmunotargeted Therapy in the hepatocellular carcinoma treatment

Date Main events Measures taken
2016 Viral hepatitis B self-treatment
2018 HCC self-treatment
15.08.20 MRI, reqular medical check-ups, treatment 7 courses of TACE
2021 Initiation of targeted therapy Sorafenib
July 2021 IFA on ACE 450,56 1U/ml Sorafenib
September 2021 IFA on ACE 2142,25 IU/ml Switching to Regorafenib
February 2021 IFA on ACE 18005 IU/ml Inception of Atezolizumab and Bevacizumab
November 2022 IFA on ACE 3000 IU/ml 7 courses of Atezolizumab and Bevacizumab
February 2023 IFA on ACE 53,38 IU/ml 13 courses of Atezolizumab and Bevacizumab
April 2023 IFA on ACE 5,80 IU/ml Continues therapy
July 2023 IFA on ACE 0,72 1U/ml Continues therapy

Discussion: The Atezolizumab + Bevacizumab combi-
nation is recommended as a first-line standard of care in
patients with advanced HCC [6] and was approved by the
European Medicines Agency (EMA) at the end of 2020 [7].
Besides, according to the recommendations of the Nation-
al Comprehensive Cancer Network (NCCN version 2.2023),
the Atezolizumab + Bevacizumab combination is a pre-
ferred first-line therapy regimen for HCC [8, 9]. The ESMO
guidelines 2021 recommend this combination in first-line
HCC therapy with the highest score (5 points). Other thera-
py regimens are referred to as options [10].

Conclusion: Targeted immunotherapy showed its ef-
fectiveness in the described case of inoperable HCC and
allowed the patient to continue living, working, and lead-
ing an active lifestyle for more than 18 months.
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AHJIATIIA

T'ENATOHEJLTIOJISIPIBIK KAPIIMHOMAFA APHAJIFAH UMMYH/JIBIK MAKCATTHI EMJIEV/IE:
KJUHUKAJBIK KAFIAN

B.C. Kawmaxkog', M.C. Axbaposa’
«Kbl3binopaa 06nbIcTbIK OHKonorusinblk aucnaxcepy LLXKK KMK,, Kbisbinopaa k, Kasakctan Pecny6nukacs!

Oszexminizi: bayvipoviy ey kon mapanzan Kamepii iciei — cenamoyenntonsapavik kapyuroma (I'CC). I'CK Kazakcmanoazvl OHKONO2USATBIK
Kbl3Memmiy Maybl30bl Mocenenepiniy oipi 60abin mabwinadsl, OUMKEHI OHbIY NPOSPECCUBII A2bIMbL, Kell AHBIKMALYbl, OMIp Cypy OeHeelli mo-
MeH JicoHe DONAICAMbL HauLap.

3epmmeyoin maxcamol — KIUHUKATBIK MBICANOb! NAUOANAHA OMBIPYIN, 2eNAMOYENTIONAPIbIK KAPYUHOMANBL UMMYHObIK MAKCATNbL eM-
Oeyoe Konoanyowl bazanay.

Aoicmepi: Kvi3b110p0a Kaiacolibll 0016ICMbLK OHKOL02USILIK Oucnancepinde Ameszonuzymad 1200 me + Besayuzymad 800 me, 3 anmada
1 pem, XKK emoeyoe 6ipixmipineen uMMyHOMAp2emayusnblk mepanusanvly, KIUHUKAbIK JCa20aiibl.

Homubaicenepi: bayvipoviy s3agbimoanyvinvly areawksl oenzinepi 2018 scvinvt naiioa 6010vl, con yaxwimma I'CC, 2016 scviidan 6acman
B supycmol cenamumi anvikmanovl. MPT AKII 15.08.20: 6aywipoviy ox scak 6eniciniy CKK cypemi S5 — 9X7%6 cm, S3 — 3,7 em, S7 - 3,0 cm,
88 - 2,5 cm.bakvinay xesinoe (winde 2021 sc.) ) KT AKK oepexmepi 6otivinwa mepic ounamuxacwiz 450,56 Xb/mn owcoeapor ACE ELISA unoexci
anvikmanovl. Keilinnen, mepanusiea kapamacman, ACE deneeiii mes ecyoe: 2 595,3 XB/mn (mamwoiz 2021 xc.), 2 142,25 XB/ma (2021 . Koip-
Kytiex). Hayxacmuiy mepanuscvl Pecopagenubke oscepmindi. Opi kapaii, ACE-niy y30ixcis ocyi 6aiikanaovi: 4 405 XB/mn (2021 sc. kapawa),
18 005 Xb/mn (2021 sne. scenmorcan). bagviiay komnviomepiix momozpaghusicol onuemHiy Kaivinmol memenoeyin kepcemeodi. ACE mypaxmuol
ocyin eckepe omovipuin, 2022 sucvlndbiy aknanvinoa nayuenmie Ameszonuzymad nen Besayuzymadnen emoey ycoinwliovl. 2023 scwlioviy Kayma-
poinoa Haykac 13 kypc anovl, ACE memenoeyi baiikanaowi: 1932 Xb/mn (2023 src. kaymap), 53,38 Xb/mn (2023 ac. aknan), 16,07 Xb/ma (2023 .
naypuiz), srcaneacmoipymen dipee. AKK KT oy ounamuxa.

Kopoimoinoovi: ummynowvix macammsl emoeyoe onepayusiza sxcapamcols HCC 6ap ocel Haykacma 63iHiH muimMOiLliein Kepcemmi HoHe
nayuenmre 18 atioan acmam omip cypyoi, dcymblcmvl JcoHe OencenOilikmi Jcanreacmuipyed MyMKIHOIK 6epoi.

Tyiiinoi co3oep: bayvip, 2enamoyennrnsApiblK, KAPYUHOMA, UMMYHObLK MAKCAMMbl eMoeyoe, KIUHUKALbIK HCa20all.

AHHOTANUSA

UMMYHOTAPI'ETHAS TEPAIIMS ITPU T'ENATOLEJLIFOJISIPHON KAPIIMHOME:
KJIUHUYECKHUM CJOYUYAN

B.C. Kawaxos', M.C. Axbaposa'
KM Ha MXB «Kbi3binopantckuii O6nactHoi Oxkonornyeckwit Lietpy, Kbibinopaa, Pecnybnuka Kasaxctan

Axmyansnocms: I'enamoyennionapuas kapyuroma (I'L{K) aensemcs naubonee uacmoil 310Ka4ecmeeHHOl ONYX0ablo NeueHU U 0OHOU U3
BadiCHetUx npooeM OHKoL02UuHeCKoll cyacovl Kazaxcmana, max kak umeem npoepeccupyiowjee meuenue u no30HIol 8blAGNIAEMOCMb, 601b-
Hble UMEIOM HUBKYIO 8bIJICUBAEMOCMb U HeONA2ONPUSIMHBLI NPOSHO3.

Llenv uccnedosanusn — oyenums HazHaA4eHUe UMMYHOMAPLEMHOL MEPANUU 8 eYeHUU 2enamOYerTIoNAPHOU KAPYUHOMbL HA KIUHULECKOM
npumepe.

Memoowt uccnedosanusn: B cmamve npeocmagien KIUHUYECKUL CAYYAll NPOBEOeHUs UMMYHOMAP2EMHOU mepanuu 6 KOMOUHayuu
Amesonuzymad 1200 me + Besayusyma6 800 me, 1 pas 6 3 nedenu, npu aevenuu I'L{K 6 ycrosusix o61acmHo2o OHKOI0SUHECKO20 YeHmpd
2. Koizb110pooi.

Pesynvmamot: [lepsvie cumnmomsl nopasxcenus nevenu nosguaucey ¢ 2018 2., mozoa sxce u 6vina ouacnocmuposana I'L[K, eupycHulii
eenamum B ¢ 2016 2. MPT OKII om 15.08.20 2.: kapmuna I'LIK npasoti oonu neuenu ¢ S5 — 9x7%6 cm, 6 S3 — 3,7 em, 6 S7 — 3,0 cm, 6 S8 —
2,5 cm. IIpu konmpoavrom obcaedosanuu (uons 2021 200a) UPA svisisun evicoxkuti AIID — 450,56 ME/ma, no oannvim KT OFIl — 6e3 ompuya-
menbHOU OUHaAMUKU. B danvhetiuem, Hecmomps na npogooumyro mepanuio, yposenvb AII® cmpemumenvro poc: 2 595,30 ME/mn (aszycm 2021
2.), 2 142,25 ME/mn (cenmsabps 2021 200a). [layuenmy npouszeedena cmena mepanuu na npenapam Pecopapenud. /lanee nabaooancs npo-
donacarowuiics pocm AID: 4 405 ME/ma (nosibpe 2021 2.), 18 005 ME/mn (dekabps 2021 2.). Ha konmponsnom KT OBl — ymepennoe ymero-
wenue pazmepos. Yuumsieasn HeykionHulil pocm AIID, 6 ghespane 2022 2. nayuenmy 6vina pekomeHO08aHa mepanus npenapamamu Ameso-
ausymab u besayuszymab. B sneape 2023 2. nayuenm yoce noayuun 13 kypcos, ommeuaemest chudsicenue AIND: 1 932 ME/mn (ansaps 2023 2.),
53,38 ME/ma (pespans 2023 200a), 16,07 ME/mn (mapm 2023 2.), Hapsady ¢ npodondxcarowetics nonoxcumensrou ounamuxou no KT OBII.

3akouenue: Avmynomapeemunas mepanus noKazaia ceoio dghgekmusnocms y oannoeo nayuenma c neonepabenvhoi I'L{K u noseonuna
nayueHmy npoooNHCams HCUumv, pabomams u 6ecmu aKkmueHvlil 006pasz sHcusHu yace bonee 18 mecsyes.

Knrwueswie cnosa: nevens, cenamoyennionapuasn kapyurnoma (I'LIK), ummynomapeemnas mepanus, KIuHU4ecKutl cLyuai.
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RECURRENCE OF OVARIAN CANCER:
POSSIBLE CAUSES, EARLY DETECTION
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ABSTRACT

Relevance: Early detection of ovarian cancer relapses and their treatment is among the most difficult in practical oncogynecology.
Early diagnosis of ovarian cancer recurrence increases the effectiveness of treatment and gives a more favorable survival prognosis.

The study aimed to show the possible cause of ovarian cancer recurrence and methods for early detection of relapses.

Materials and methods: We systematically analyzed 31 cases of recurrent ovarian cancer treated at the Zhambyl Regional Center
of Oncology and Surgery (Kazakhstan) in 2021-2022. We divided them by age, stage, period of relapse, type of histology, tumor grade,
sites of recurrence, and symptoms of recurrence.

Results: Ovarian cancer is most often detected in the late stages since, in the early stages, the disease is asymptomatic. Patients with
advanced stages showed more relapses and distant metastases. Most ovarian cancer and this disease’s relapses are detected at 50-70
years old. The late stages give more distant and multiple relapses than the early stages and in terms of earlier. Moreover, according to
histology results, mesenchymal tumors are more significant than epithelial and G3.

Conclusion: The recurrence of ovarian cancer is an aggressively occurring disease. Based on the analysis work carried out, more
than 70% of patients with recurrent ovarian cancer were aged 50-70 years, and the recurrence rate was higher at later stages (St 11I)
or with a low-grade form of the tumor. All patients received platinum-based combination therapy. Targeted therapy (Bevacizumab) was
administered in generalization of the process. More than 20% of all patients are resistant to platinum, whose relapse occurred before six
months, the rest are sensitive to platinum with a later relapse. Based on everything, there is an increase in distant and multiple relapses
in the late stages of ovarian cancer. This indicates the need to introduce screening programs based on cancer markers (CA-125) and
diagnostic instrumental examinations (MRI/CT) to detect ovarian cancer in the early stages. After the treatment, all patients with this

disease should be under active supervision, especially patients with low-grade tumors and in late stages.
Keywords: ovarian cancer, recurrence of ovarian cancer, prevention.

Introduction: Ovarian cancer is the most commonly di-
agnosed gynecologic malignancy and the leading cause of
cancer-related deaths in women [1, 2]. Ovarian cancer ranks
seventh among the eighteen most common oncopathol-
ogies in the world. At the same time, ovarian cancer occu-
pies a leading position in the structure of mortality: the first
place among deaths from oncogynecological diseases and
the fifth place among the mortality of the female popula-
tion due to oncopathology [3, 4]. One of the main causes of
high mortality in ovarian cancer is the diagnosis of primary
disease at advanced stages and a high risk of recurrence. Ac-
cording to some researchers, all patients with ovarian can-
cer die after relapses within three years [5]. Early detection of
relapses makes it possible to perform secondary cytoreduc-
tive operations in combination with various chemotherapy
regimens, which, according to some authors, increases the
survival rate of patients up to 47%. [6]. Functional visceral
fat activity assessed by 18F-FDG PET/CT is significantly asso-
ciated with regional lymph node metastasis. Furthermore, it
is a helpful factor in predicting such metastasis. Implemen-
tation of the study results into medical practice will help
practitioners choose tactics and control for patients with
recurrent ovarian cancer [7]. Early diagnosis of ovarian can-
cer recurrence increases the effectiveness of treatment and
gives a more favorable survival prognosis.

To date, 354 people with ovarian cancer are registered in
the Zhambyl region; 205 (57.9%) are on record for >5 years.
Out of 58 women registered in 2022, 17 had stage |, 4 — stage
Il, 34 - stage lll, and 3 - stage IV cancer.

The study aimed to show the possible cause of ovarian
cancer recurrence and methods for early diagnosis.

Materials and methods: We systematically analyzed 31
patients with recurrent ovarian cancer treated at the Zhambyl
Regional Center of Oncology and Surgery in 2021-2022. We di-
vided them by age, stage, period of relapse, type of histology,
tumor grade, sites of recurrence, and symptoms of recurrence.

Results: Out of 31 ovarian cancer recurrences, more than
70% occurred in women aged 50-70 years; 22.6% of patients
were below 50, and only 3.2% were above 70 years. By stag-
es, most were stage llI-IV cases (58.1%), that is, more advanced;
19.4% were stage |, and 22.5% were stage Il (Figure 1).

m| stage mll stage

mll - IV stage

Figure 1 - Percentage of relapses by stage
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Based on our data, late stages produce more and earli-
er relapses than stages I-Il.

Figure 2 shows relapse periods by stage. Advanced stag-
es produced earlier relapses than stages I-Il. Early stages like
stage | did not produce relapses until 6 months.

All patients were operated on and received adjuvant chemo-
therapy courses. 41.9% of patients (6.5% with stage Il and 35.4%
with stage lll) received neoadjuvant chemotherapy courses.

22.5% of cases were symptomatic. In asymptomatic cases
(77.5%), relapses were detected by instrumental laboratory tests.

| stage

m less than 6 month

Il stage
® 6 to 12 month

11l stage

» more than 12 month

Figure 2 - Relapse periods by stage

51.6% of patients had single relapses; the rest had mul-
tiple relapses. Also, the recurrence of ovarian cancer could
be local or remote. 74.2% of patients had distant relapses;
the relapses were local in other cases.

If we divide by stages, local relapses (in the pelvis) were
detected in patients with stage I-Il of the disease, and dis-
tant relapses were registered with advanced stages.

According to the histological results, the tumors were
77.4% epithelial and 22.6% mesenchymal.

Regarding the tumor differentiation degree, low-grade tum-
ors (G3) were more aggressive (42%) and caused relapses more
often than G1 (12.9%) or G2 (29%) tumors. Moreover, in 16.1% of
patients, the tumor differentiation degree was not determined
because of the neoadjuvant therapy they had received.

Conclusion: The recurrence of ovarian cancer is an ag-
gressively occurring disease. Based on the analysis work car-
ried out, more than 70% of patients with recurrent ovarian
cancer were aged 50-70 years, and the recurrence rate was
higher at later stages (St lll) or with a low-grade form of the
tumor. All patients received platinum-based combination
therapy. Targeted therapy (Bevacizumab) was administered
in generalization of the process. More than 20% of all pa-
tients are resistant to platinum, whose relapse occurred be-
fore six months; the rest are sensitive to platinum with a later
relapse. Low-grade ovarian cancer produces faster relapse,
that is, before 6 months, and is more resistant to platinum
drugs. Based on everything, there is an increase in distant
and multiple relapses in the late stages of ovarian cancer.

Therefore, such patients should be actively monitored by an
oncogynecologist and regularly pass cancer markers (CA-
125) tests and instrumental diagnostic examinations (MRI/
CT) for early detection of ovarian cancer recurrence.

References:

1. Siegel R.L., Miller K.D., Fuchs H.E., Jemal A. Cancer statistics // CA
Cancer J. Clin. - 2022. - Vol. 72. - P. 7-33. https.//doi.org/10.3322/caac.21708

2. Jiang Y., Hou G., Wu F,, Zhu Z., Zhang W., Cheng W. The maximum
standardized uptake value and extent of peritoneal involvement may
predictthe prognosis of patients with recurrent ovarian cancer after primary
treatment: A retrospective clinical study // Medicine (Baltimore). — 2020. —
Vol. 99. - P. e19228. http://dx.doi.org/10.1097/MD.0000000000019228

3. Kensler TW.,, Spira A., Garber J.E., Szabo E., Lee J.J,, Dong Z,
Dannenberg A.J.,, Hait W.N., Blackburn E., Davidson N.E., Foti M.,
Lippman S.M. Transforming cancer prevention through precision medicine
and immune-oncology // Cancer Prev. Res. (Phila). — 2016. — 9(1). — P. 2-10.
https:/doi.org/10.1158/1940-6207.CAPR-15-0406

4. Winham S.J,, Pirie A., Chen Y.A., Larson M.C,, Fogarty Z.C., Earp M.A.,
Anton-Culver Hoda, Bandera E.V., Cramer D., Doherty J.A. Investigation of
exomic variants associated with overall survival in ovarian cancer // Cancer
Epidemiol. Biomarkers Prev. — 2016. — Vol. 25(3). — P. 446-54. https.//doi.
org/10.1158/1055-9965.EPI-15-0240

5. Holschneider C.H., Berek J.S. Ovarian cancer: epidemiology, biology,
and prognostic factors // Seminars Surg. Oncol. — 2000. - Vol. 19 (1). - P. 3-10;
https://doi.org/10.1002/1098-2388(200007/08)19:1< 3::aid-ssu2>3.0.co;2-s

6. Poskus E., Strupas K., Guschin V., Sugarbaker P.H. Cytoreductive
surgery and HIPEC in the Baltic States: an international scientific workshop
with live surgery // Viszeral medizin. — 2014. — 30(5). - P. 353-359. https://doi.
org/10.1159/000368685

7. Suleimenov A.F, Saduakassova A.B., Vinnikov D.V., Pokrovsky
V.S. Predictive value of 18F-FDG accumulation in visceral fat activity to
detect epithelial ovarian cancer metastases // Oncology and radiology of
Kazakhstan. — 2022. — Vol. 1(63). - P. 41-46. https://doi.org/10.52532/2663-
4864-2022-1-63-41-46

AHJATITA

AHAJIBIK BE3 KATEPJII ICIT'THIH KAUTAJTAHYbI: MYMKIH CEBENITEPI EPTE AHBIKTAY

A.M. 3eiineabeonn'?, C.H. Kynoaesa®, I A. Taiimenu', A.JI. Tun', A.JI. Mexmeesa', K.C. Kyoaiikynosa'

«XKambbin 06nbICTEIK kon GeitiHAi oHkonorus xaHe xupyprus optanbiFbly LXK MKK, Tapas, Kasakctan Pecny6nukacsl;
2«OHTYCTiK KasakcTaH MeauumHa akagemusicoly AK, LbiMkeHT, KasakctaH PecnyGnukacs!

O3exkminizi: ananvik 6e3 Kamepii icieiniy KAUMaianHyvin epme aHblKmMAay JdcoHe emoey npakmukdaiblk OHKOSUHEKON02Us0a2bl el Kypoeiui
60bin mabdwvLiaovl. AHanwbiK 6e3 Kamepii iCi2iHig KaumailanyblH epme OUuaeHOCMUKALay emoeyoiy muiMOLliein apmmulpaosl JcoHe OMip CypyOiH

Koaaiinsl 6onxcamvin bepeoi.

3epmmeyoin maxcamol — ananvix 6e3 00bIPLIHLIY KAUMAIAHYLIHbIY bIKMUMAT ceDebin Jcone epme anvblkmay d0icmepi.
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Mamepuanoap men odicmepi: biz JKamboii 001vicmuik onkono2us sxcone xupypeusi opmansievinoa 2021-2022 scvindapsl Katimaianzam
aHanvik be3 obvipel 6ap 31 Haykacmul drcyieni mypoe mandaouix. biz onapoel scacvina, KeseHine, Kalmaiany KeseHine, 2UCMON02Us mypine,
icik kamepai iciciniy dopedsicecine, Kaumailany opblHOApbiHa HeoHe Kaumanany benzinepine Kapaii 0610iK.

Homuacenepi: ananvix 6e3 kamepii iciei kobinece Keut camviCblHOA AHLIKMANAObL, OUMKEHT APy epme CAmblCblHOA ACUMNIMOMAMUKALbIK
6oabin mabwinadvl. Kewr camvloazel naykacmapoa peyuousmep mMeH aivlc memacmasoap ken 6010sl. Ananvix 6e3 xamepii iciciniy dcone ay-
pyowiy Katimananyvinvly konwiniei 50-70 scac apanvievinoa anvikmanaovl. Kewt keseyoep epme kezenoepee Kapazanoa scone epmepex Ke3eH-
Odepee Kapazanoa y3ak dcone bipHeute Kaumananynap oepedi. Convbimen Kamap, 2Ucmono2us Homujceaepine colkec, Me3eHXUMAablK icikmep
anumenuti men G3-xe Kapazanda mManwvi30bipax.

Kopvimutnowt: ananvix 6e3 kamepii icieiniy Katmanianysi-oyn azpeccusmi aypy. XKypeizineen manoayea coukec, KaumaniaHamold aHAIbIK
be3 0bvipel bap naykacmapowviy 70% - 0an acmamwsr 50-70 scacma 6onzan scone Kaumanauny sxcuiniei kew camoinapoa (111 kezen) nemece icix-
miy momen capananean mypinoe gcozapul 6onean. Bapnvik nayuenmmep niamuna neeizinoeei apanac mepanus anowl. llpoyecmi scaninvinay
Ke3iHO0e maxkcammul mepanus (besayusymab) mazaiieinoanovl. bapavik nayuenmmepoiy 20%-0an acmamsl aimel atiea 0elin KAUMAlaH2aH
niamunaza mesimoi, Kaieandapuvl Keuinipex Kaumananean niamunaza cesimman. JKoeapvioa aiimeineandapouviy dapnvievbina cyiiene omol-
pbln, aHanslk be3 Kamepii iCi2iHiy Keul cambvlcblHOA Y3aK Mep3iMOI dcoHe OipHeule Katmaianynapobly Jco2apbliaybl OAUKaiaosl, Oy aHAIbIK,
0e3 00bIpLIH epme camviCblHOA AHBIKMAY YWiH iCik Mapkepiepine nezizoencen ckpununemix 6azoapnramanapovt (CA-125) owcone acnanmuix,
ouaenocmuranvik sepmmeynepoi (MPT/KT) encizy kasicemminiein kepcemedi. Emoeyoen reiiin 6yn aypymer ayvipamsin OApivlk HAyKacmap
bencendi baxvliayoa 60yl Kepek, acipece momeHr 0opedxcei icikmepi 6ap dHcone 0amvlean camvloazbl HAYKAcmap.

Tyiinoi ce3oep: ananvix 6e3 0bvipbl, AHANBIK O€3 00bIPLIHLIY KAUMAIAHYbL, AIObIH QLY.

AHHOTALIUA

PEIIM/IUB PAKA SINYHUKOB: BO3MOKHBIE ITPUYNHBI, PAHHEE BbBISIBJIEHUE
A.M. 3eiineabednin'?, C.H. Kynbaesa?, I'A. Taiimenu', A.JI. Tun', A.JI. Mexmeesa', JK.C. Kyoaiikynosa'

TKM Ha NXB «XambGbinckuii 06r1acTHoit MHOronpogunbHbIA LLEEHTP OHKOMOrMM 1 xupypruny Tapas, Pecnybnuka KasaxcraH;
2A0 «tOxHo-KasaxcTaHckuit MeguumHckuit yHuBepeuTeT» LbiMkeHT, Pecnybnuka KasaxctaH

Axkmyansnocms: Pannee gvisignenue peyuougos paka AUUHUKOS U UX JedeHue AGNAI0NMC OOHUMU U3 Hauboaee CLONHCHbIX 8 NPAKMUYECKOU
onkozunexono2uu. Pannss ouaenocmuka peyuousa paka AUYHUKO8 nogvluaem dpghexmugnocms nevenus u daem bonee O1a20npusmublil npo-
2HO3 BbLIICUBAECMOCIIU.

Llenvio uccnedosanus — nokazamsv 03MOIICHYIO NPUYUHY PEYUOUBA PAKA SAUUHUKOB U MEMOObL PAHHE20 BbIAGNIEHUS PEYUOUBOB.

Mamepuanvt u memoowi: Mvl npogenu cucmemamuueckuii anaius 0annvlx 31 nayuenmxu ¢ peyuousuUpyIoWUM paKkom AUYHUKO8, npoie-
uennwvix ¢ 2021-2022 200ax ¢ XKambuvlickom obracmnom yenmpe onxonocuu u xupypeuu (Kazaxcman). Mol pazoenunu ux no éospacmy, cmaoui,
nepuooy peyuousd, Mecmam peyuousd u CUMRMOMAM Peyuousd, muny 2UCmoa0euu, CMmeneHu 310Ka4ecmeenHoCmu OnyxXoiu,

Pesynomameul: Pax suunukos uawje 6ce2o ulsGNAEMCs HA NO3OHUX CMAOUSX, NOCKObKY HA PAHHUX CMAOUsAX 3a001eeanue npomexaen
beccumMnmomto. Y nayuenmos ¢ 3anyujeHHbIMu cmaousamu Habaooaiocs bonvie peyuousos u OmoaieHnblx memacmasos. borvuwuncmeo
cayuaes paka AUYHUKOS U peyuousos smoeo 3abonesanus svisensiomces 6 ospacme 50-70 nem. Ilozonue cmaouu oarom 601ee omoaieHHble u
MHODICECMBEHHbIE PeYUOUBDL, YeM PpanHue CIMAOUU U ¢ MOYKU 3peHus 6oiee pannux cpokos. boiee moeo, coenacno pe3yibmamam cucmonioeuu,
Me3eHXUMATbHbIE ONYXONU AGNAIOMCS DoNee 3HaYUMbIMU, Yem dnumenuanvusie u G3.

3aknwuenue: Peyuous paka AuuHuUKO8 s6A1emMcs azpeccugno npomexaowum sadonesanuem. Coenacno nposedennomy anaiusy, boiee
70% nayuenmox ¢ peyuousupyIOuUM pakom AuyHuKkos oviau 6 sospacme 50-70 iem, u uacmoma peyuougog Oviid 8ble HA NO3OHUX CMA-
ousx (11l cmaous) unu npu HuskoOuppepenyuposannoll popme onyxoau. Bee nayuenmor nonyuanu KOMOUHUPOBAHHYIO MeEPANUID HA OCHOBE
naamunol. [Ipu eenepanruzayuu npoyecca 6viia nasnavena mapeemuas mepanus (besayuzyma6). bonee 20% ecex nayuenmos ycmouuuesl K
niamume, y KOMOPLIX peyuous npousoutes 00 wWecmu Mecsayes; OCMaibHble 4yeCmeumensiol K niamune ¢ 6oiee no3oHum peyuousom. Mcxoos
U3 8Ce20 BLIUECKA3ANHO20, HAOII0OAeMCsl yeeauteHue OMOANCHHBIX U MHOICECMBEHHbLX PEYUOUBOE HA NOZOHUX CIAOUSX PAKA AUYHUKOS, YIMO
yKasvieaem na Heobxo0UMOCmb GHeOPeHUs NPOSPAMM CKPUHUHEA HA 0CHO8e OHKOMapKepos (CA-125) u uncmpymenmanoHolx OUa2HOCMUYecKux
obcnedosanuii (MPT/KT) 0na eviaenenus paka AUNHUKO8 HA paHHux cmaousax. Ilocne nevenus ece nayuenmol ¢ 5mum 3a001e6anuemM O0NHCHYI
HAXo00Umvcsi NOO AKMUBHBIM HAOIIOOEHUEM, 0COOEHHO NAYUEHMbL C ONYXONAMU HUZKOU CIeneHl 310KA1eCm8eHHOCIU U HA NO30HUX CINAOUSX.
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ENDOSCOPIC TREATMENT
FOR EARLY COLORECTAL CANCER
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ABSTRACT

Relevance: In recent years, significant breakthroughs have occurred in the endoscopic treatment of cancerous and precancerous
lesions of the gastrointestinal tract. Endoscopic mucosal resection (EMR) is a simple and effective method of treating most benign
gastrointestinal tract lesions. However, with the introduction of endoscopic submucosal dissection (ESD) and full-thickness endoscopic
resection (EFTR), the volume of lesions subject to endoscopic treatment has significantly expanded even in the colon. Currently, these
methods are regularly used not only for the treatment of benign tumors but also for complex resection of early stages of colorectal can-
cer. For the first time in Kazakhstan, the presented article analyzed the cases of endoscopic removal of epithelial formations of the large
intestine performed at an oncological clinic from 2020 to 2023.

The aim was to evaluate endoscopic treatment of early colorectal cancer.

Methods: The article presents a retrospective analysis of 68 cases of endoscopic removal of epithelial formations of the colon per-
formed from 2020 to 2023 at the Center of Expert Endoscopy and Interventional Radiology of the National Scientific Cancer Center
(Astana, Kazakhstan).

Results: In 2020-2023, 68 endoscopic extractions of colon tumors were performed, including 25 outpatient and 43 inpatient manip-
ulations. Out of 43 inpatient cases, endoscopic dissection in the submucosal layer was performed in 9 cases, and endoscopic mucosal
resection of tumors of the large intestine was performed in 34 cases. Morphologically, we found hyperplastic polyps in 11 cases, lipomas
in 2 cases, tubulovillous adenomas with mild dysplasia — 43 cases, tubulovillous adenomas with severe dysplasia — 11 cases, carcinoma
in situ — 3 cases, and adenocarcinoma with invasion — 3 cases.

Conclusion: When detecting benign neoplasms with dysplasia and early colorectal cancer, minimally invasive technologies (EMR,
ESD, EFTR) should be the first preferred treatment method and only if they cannot be performed and there is a high risk of invasion into
the underlying layers, and therefore, if endoscopic treatment is not radical, clinicians should choose surgical radical treatment. Patients
should be informed about the availability of the latest methods of local treatment in the Republic through funding via the Compulsory

Medical Insurance Fund (CMIF).

Keywords: early colorectal cancer, endoscopic mucosal resection (EMR), endoscopic submucosal dissection (ESD), full-thickness

endoscopic resection (EFTR), Lateral spreading tumor (LST).

Introduction: In recent decades, endoluminal op-
erative endoscopy has developed rapidly abroad and
in Kazakhstan. The leading endoscopic centers are be-
ing set up in Astana and Almaty. In this vein, the latest
methods of endoscopic treatment of precancerous and
cancerous lesions of the gastrointestinal tract (Gl) at ear-
ly stages, such as endoscopic mucosal resection (EMR),
endoscopic submucosal dissection (ESD), and full-thick-
ness endoscopic resection (EFTR), have become widely
available for treatment of benign neoplasms and early
forms of gastrointestinal cancer of citizens of the Re-
public of Kazakhstan.

Compared to endoscopic treatment and surgical
treatment, the advantages of the first are apparent, for
example, the lower cost and shorter hospital stay. Be-
sides, endoscopic resection almost always allows radical
resection en bloc, which is very important and should
be considered an indicator of quality [1].

EMR is a method of endoscopic mucosal resection us-
ing a diathermic loop. The lesion is trapped in the loop
and excised under the mucosal surface during the loop
closure. The main advantage of this technique is, first of
all, its minimally invasive nature: general anesthesia is
not required, postoperative morbidity is low (bleeding

occurs in about 5% of cases with lesions above 20 mm),
and the operative time is relatively short (the literature
reports an average operation time of about 15 minutes).
The main shortcoming is the low en bloc resection rate
for large lesions. The en bloc resection rate is about 84%
for lesions below 20 mm and 50% - for lesions above 20
mm. Therefore, this method is contraindicated in intes-
tinal lesions above 20 mm in diameter (Figure 1).

In ESD, a modified needle knife dissects the lesions
through the submucosa. This endoscopic method ap-
peared 15 years ago to perform epy complex resection
of laterally spreading tumors (LST) of the gastrointesti-
nal tract. The technique consists of marking the edge of
the lesion about 5 mm proximal with an electric knife, fol-
lowed by submucosal injection. An electric knife makes
an incision around the circumference to create a flap that
gradually lifts to dissect the submucosal space (Figure 2).

Compared to other endoscopic techniques, the ESD
requires the longest time for surgery (70 to 130 minutes)
and sedatives. With lesions above 20 mm, the report-
ed complication rate is about 10% (complications main-
ly include bleeding and perforation). The en bloc resec-
tion rate ranges from 86% to 90%, and the RO resection
rate is 72% to 80% [2].
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Figure 2 - Stages of endoscopic dissection in the submucosal layer

With the introduction of the EFTR method, there
was a significant breakthrough in the endoscopic treat-
ment of gastrointestinal neoplasms. In the review arti-
cle of Schmidt et al., the classic indications for EFTR have
been described and included the “repeated resection” of
T1 carcinomas, curative treatment of early colorectal le-
sions, and resection of polyps of complex anatomical lo-
cation. When early colorectal cancer is misdiagnosed as a
benign adenoma and then classically removed using par-
tial EMR, the R-status or depth of submucosal invasion
might be impossible to determine. In this case, EFTR be-
comes a valuable tool for obtaining a full-size sample of
the resection site, expanding the diagnostic arsenal [1].

Full-thickness endoscopic resection starts with marking
the formation with an electric knife 0.5-0.8 cm away from
the formation boundaries. Then, the formation is extract-
ed from the surrounding mucosa with a vacuum suction
unit into the endoscope cap with a clamp. After that, the
endoscopist uses a screw on the endoscope handle to
pull off the clamp. The clamp cuts off the formation with
the base and the underlying stroma and clips the remov-
al site tightly. Then, a mechanical suture is performed at
the full-thickness resection site. The preliminary marking
of the mucosa around the formation allows the endosco-
pist and morphologist to assess the removal’s radicality
and the resection margins’ cleanliness (Figure 3).

Figure 3 - Stages of endoscoplc full-thickness resection (EFTR)

In the case of correctly diagnosed early colorectal
cancer, EFTR leads to complete (R0) resection of the ne-
oplasm, including the underlying muscle tissue, and
allows for an accurate histological assessment of the
depth of submucosal invasion [3]. For the first time in
Kazakhstan, the presented article analyzed the cases
of endoscopic removal of epithelial formations of the
large intestine performed at an oncological clinic from
2020 to 2023.

Materials and Methods: The article presents a retro-
spective analysis of 68 cases of endoscopic removal of
epithelial formations of the colon performed from 2020
to 2023 at the Center of Expert Endoscopy and Interven-

tional Radiology of the National Scientific Cancer Center
(Astana, Kazakhstan).

Results: In 2020-2023, 68 outpatient and inpatient
endoscopic extractions of large intestine neoplasms
were performed in the endoscopy department.

The patients were divided into two groups by gender:
36 males and 32 females. The patients were divided into five
groups by age according to the WHO characteristics. Among
males, most patients were 60 to 74 years (29.4%), fewer were
45-59 years (17.6%), and the smallest number were aged 18
to 44 (2.9%) or 75 to 90 (2.9%). Among females, most pa-
tients (39.8%) were aged 45 to 74, and fewer were 18 to 44
years old (5.9%) or 75 to 90 years old (1.5%) (Table 1).
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Table 1 - Sex and age characteristics of patients
Sex Age
18-44 years 45-59 years 60-74 years 75-90 years 90+
Male, abs. (%) 2(2.9%) 12 (17.6%) 20 (29.4%) 2 (2.9%) -
Female, abs. (%) 4 (5.9%) 8 (11.8%) 19 (28%) 1(1.5%) -

Endoscopic mucosal resection of neoplasms was
the method of choice for lesions up to 20 mm in
size, in the presence of a broad basis or a pedicle,
and with no visual signs of malignancy. In all outpa-
tients and inpatients, endoscopic mucosal resection
was performed using hydro-lifting with sterile gelo-
fusine stained with sterile indigo carmine since pre-
liminary hydro-lifting allows the radical removal of
the tumor. In the presence of neoplasms in the prox-
imal colon (cecum, ascending, transverse colon), ne-
oplasms were removed under general sedation to
reduce the discomfort for the patient. In the localiza-
tion of neoplasms in the distal parts of the large in-
testine (descending, sigmoid, rectum), EMR was per-
formed without sedation. The removed neoplasms
ranged from 1.0 to 5.0 cm in size and had a long or
short pedicle. Morphological examination of the re-
moved substrate was performed in all cases of EMR
neoplasms of the large intestine. The following le-
sions were morphologically confirmed: hyperplastic
polyps - 6, lipomas - 2, tubulovillous adenoma with
mild dysplasia — 42, tubulovillous adenoma with se-
vere dysplasia - 6, carcinoma in situ — 1 and adeno-
carcinoma with invasion to a muscular plate of the

Table 2 - Morphological types of removed neoplasms

mucous membrane - 1, which has been assessed as
the radical resection RO.

Endoscopic dissection in the submucosal layer was
performed for radical endoscopic removal of mass-
es exceeding 20 mm, as well as in severe dysplasia
and suspected malignancy (according to the classifi-
cation of the superficial and vascular pattern JNET2B
and JNET3). Dissection was performed only in hospital
settings and under general sedation, with a mandato-
ry insufflation of the intestinal lumen with carbon di-
oxide. In ESD and EMR, pre-lifting was performed with
sterile gelofusine stained with sterile indigo carmine.
The dissection was made with a Finemedix Q-type dis-
section knife in the Spray 35Wt and Force 40Wt coag-
ulation modes. All neoplasms were removed en bloc.
The tumor boundaries after resection were marked for
subsequent morphological verification of the resection
margins’ cleanliness in case of tumor invasion. In nine
cases of endoscopic dissection in the submucosal lay-
er, the following lesions were revealed: tubulovillous
adenoma with severe dysplasia — 5, carcinoma in situ -
2, and adenocarcinoma with muscle invasion that re-
quired further surgical resection of the bowel to ensure
radical treatment — 2 (Table 2).

- Morphology
reat Tubulovillous Tubulovillous
rg/%net Hyperplastic polyp Lipoma adenoma with mild| adenoma with Carcinoma in situ A‘iﬁ?ﬁ?ﬁ{;‘gg?a
dysplasia severe dysplasia
EMR 6 2 42 6 1 1
ESD - - - 5 2 2
EFTR - - - - 1

EFTR is an expensive procedure in terms of the cost
of medical accessories. Therefore, this procedure was
performed in the department once on a patient primar-
ily diagnosed with rectal carcinoid. The removed mass
was 1.2 cm in size, corresponding to the full-thickness
resection device cap size.

Discussion: In a bowel lesion, the tumor character-
istics (spread, biopsy histology, fossae pattern, and the
NICE, JNET, or Kudo classification) should be assessed.

If non-invasive surgery is planned, the local stag-
ing with echo-endoscopy provides the highest accu-
racy, and if non-invasiveness is confirmed, the local
excision is indicated. Due to the relatively low rela-
tion between the preoperative and postoperative
stages, the en bloc and RO removals are essential to
reduce further operations for oncological reasons.
Endoscopic en bloc mucosal resection may be per-
formed for tumors below 2 cm in diameter with no
signs of malignancy. Otherwise, ESD is recommend-
ed, which can be an acceptable alternative in special-

ized centers with extensive experience in endoscop-
ic manipulations [4].

A final histological assessment allows the discov-
ery of tumors that require further surgical intervention
based on their local stage and characteristics. In early
colorectal cancer with the invasion into the submucosal
layer up to 1 mm of (up to T1sm1), the local excision may
be adequate from the oncological point of view. Oth-
er risk factors for developing lymph node metastases,
such as tumor differentiation, tumor budding, and lym-
phovascular invasion, should be considered when de-
termining patients who require radical surgery [5].

Conclusion: In benign neoplasms with dysplasia
and early colorectal cancer, minimally invasive tech-
nologies (EMR, ESD, EFTR) should be the first method
of choice. Only if these manipulations are not impossi-
ble and there is a high risk of invasion into the under-
lying layers, and therefore endoscopic treatment is not
radical, clinicians should choose surgical radical treat-
ment. However, minimally invasive endoscopic inter-
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ventions require using additional equipment (carbon
dioxide insufflator, water jet pump) and a wide range
of disposable supplies (dissection knives, injectors,
clippers, etc.). Besides, the doctor-endoscopist must
be skilled in dissections, so it is relevant to establish

Surg. Sci. - 2017. = Vol. 3(1). — P. 39-46. https://doi.org/10.1515/iss-
2017-0037

2. Tanaka S., Kashida H., Saito Y., Yahagi N., Yamano H., Saito
S., Hisabe T, Yao T., Watanabe M., Yoshida M., Saitoh Y., Tsuruta
O., Sugihara K.-i., Igarashi M., Toyonaga T., Ajioka Y., Kusunoki M.,
Koike K., Fujimoto K. Tajiri H. Japan Gastroenterological Endoscopy
Society guidelines for colorectal endoscopic submucosal dissection/

several expert endoscopic centers in the country. Fi-
nally, since colorectal cancer screening programs have
increased the number of early detected colorectal can-
cer cases, oncologists, surgeons, gastroenterologists,
and, most importantly, patients should be informed
about the availability in the country of the latest meth-
ods of local treatment financed from the Compulsory
Medical Insurance Fund (CMIF).
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EPTE KOJIOPEKTAJIbJAbI KATEPJII ICIKKE APHAJIFAH SGHJAOCKONUAJBIK EMIEY
K. Bamuwipoexos', A. Fanuaxbaposa’

T«¥nTTeIKk OHKONOrMsNbIK 3epTTey OpTanbifbl» XKILC, Actana, KasakcTaH

O3exkminizi: conevl HCLLIOAPLL ACKAZAH-IUEK JCONOAPBIHLIY Kamepiil iciel Men Kamepii icikKke Oeuinei 3aKbIMOAHYIAPbIH IHOOCKONUSLIbIK
emoeyoe atmapavikmai dcemicmixmep 6010bl. IHOOCKONUANBIK wblpblumsl pezekyusi (EMR) - ackazan-iuex scondapvinvly Kamepcis 3a-
KbIMOAHYIAPBIHbIY KONWINIZIH eMOeyOil Kapanaiiblm dHoHe muimoi o0ici. Anaiioa s3HO0CKONUAIbIK CyOMYKo3a160bl Ouccekyuanvl (ESD) scone
OYKin KanbiHObIKmazol SHO0CKonusiivblK pezekyusinol (EFTR) enzizymen 5HOOCKONUSLIbIK eMOey2e JHcamamvit 3aKblMOAHYAAPObIY KOLeMI Minmi
moK iwekme Oe aumaprvikmail keyeudi. Kasipei yakvimma 6yn odicmep Kamepcis 6cinoinepoi emoey yulih 2aHa emec, COHbIMEH Kamap Ko-
JopexmanbObl Kamepai icikmiy epme Kezeyoepin KeuleHOl pe3eKyusaiay yuiin oe ynemi Koioanuliaosl. Ycvinviiean makaiada Kasaxemanoa
anaawi pem OHKOIOUSALbIK KIUHUKA dcazoativinoa 2020 scvinoan 2023 srcvlnaa Oetiin dcypeiziieer mox imeKmiy Snumenutl my3iiimoepin 3H0oc-
KONUANBIK, JHCOI00bLY eMOeN2eH JHCa20auIapbiHd PempoCneKmusmi maioay jHcypizinoi.

3epmmeydin maxcamol — epme K0I0PeKMAIbObL KamepJii iCikmi SHOOCKONUSIIbIK, emMoey 90icmepin KOJIOaHy epeKkuelikmepin bazanay.

Aoicmepi: Y1immulK 2blablMi OHKOL02UATBIK opmanvikmuly (Acmana, Kasaxcman) capanmamanvlk SHOOCKONUS HCOHE UHMEPBEHYUSTbIK
paouonozusi opmanvizbinoa 2020 scvinoan 2023 dceinza Oeinei kezeHoe Jeypeiziieen mok iuekmiy snumenuti my3iiiMo0epin 3HOOCKONUSIbIK
24C0H00bIY 68 dicazoaulblHa pempocneKmuemi maioay Hcypaizinoi.

Homuacenepi: 2020-2023 oic.oic. kezeninde mok iwlekmiy Heonia3zmaiapbin 68 sHOOCKONUAILIK ANbIN MACMAY HCYPRI3inoi, OHblY iwinde
25 nayuenmke dcoHe cMayuoHapvlK scazoauda 43 nayuenmre amoyramopusiivik Hezizoe. 43 cmayuonapivik scaz0andviy 9-9 cyomyxosz0vl
Kabamma 5HOO0CKONUANBIK Ouccekyus sHcone 34 scaz0aiioa mox iuex icikmepiniy 3HOOCKONUALBIK MYKO3pe3eKyusacol cypaizinoi. Mopgono-
2USIBIK, KYPbLIbIMbL OOUbIHUA 6APIbIK CAHHAH eunepniacmukaisik noaunmep 11 sgcazoatioa, 2 scazoaiioa nunoma, 43 sxcazoatioa scenin oucn-
nasus 0opedxceci 6ap mybyno-Bunna adenomanapwi, 11 dcazoatioa ayvip oucniasus dopedsiceci bap myoyno-Bunna adenomanapel, 3 scazoaiioa
carcinoma in situ dcone 3 dcazoanioa unasuscsl bap adeHoKApyYuHoma 6oaobl.

Kopvimuinowl: /lucniasusmen dcone epme KOLOPeKmMaibObl Kamepii iciknen kamepcis 6ciHOiiepOli aHblKkmazaHn Kezoe, emoeyoiy 6i-
pinwi manoaynvl 90ici az unsasusemi mexnonocusaiap (EMR, ESD, EFTR) 6onysl kepek dcone oaapovl opblHOAY MYMKIH O6oamazan keszoe
JICOHE ONAPObIH ACMBIHOA2bl Kabammapaa eny Kayni dico2apsl 6012an Ke30e 2aHd, COHObIKIMAH IHOOCKONUSIbIK eMOeyOiH paouKaioblibl2bl
boamazan kez0e 0opizepiep Xupypeusiblk paoukanovl emoeyoi mayoayvl kepek. Ilayuenmmep minoemmi MeOUYUHATBIK CAKMAHOBIPY KO-
poinbiy (MMCK) kapoicoinianowipy sicenici 60ubiHua pecnyoiukaoa sHeepeiilikmi emoeyoin Jcana s0icmemenepiniy Kouicemimoiiei mypaisl
xabapoap 6onyaa muic.

Tyiiinoi cozoep: epme koropekmaibObl Kamepii icik, IHOOCKONUAILIK wbipbiuimbl pesexyusi (EMR), snoockonusiivlii cyomMyKko3aibobl Ouc-
cexyust (ESD), snoockonusiivlk monwsik Kabuvipzanel pezexyus (EFTR), 6yuipnix cotiviaiamoin macca (LST).

AHHOTANUSA
SHJOCKOIIMYECKHUE METO/bI IEHEHUS PAHHEI'O KOJIOPEKTAJIBHOI'O PAKA

K. Bamuipoexos', A. anuaxéaposa’

TOO «HaumoHanbHbI HayuHblit OHkonoruyeckmit LieHTp», AcTaHa, Pecny6nuka KasaxcraH

Akmyansnocms: B nocieonue 20061 docmuznymol 3Hauumenvhble YCnexu 6 IHOOCKONUYECKOM Je4eHUU PAKOBbIX U NPeopaKosulx nopa-
JHCeHUTL JHCeNyOOUHO-KUMEeuHo20 mpakmd. DHOockonuueckas pesexkyus causucmou obonouku (EMR)aensemces npocmuim u d¢pghexmugnuim
MemoOoM neyeHus O0IbUUHCIBA 00OPOKAUECMBEHHBIX NOPAdICEHUL Hceny00uHO-Kumeynoeo mpakma. OOHAKo enedpeHie IHOOCKONUIeCKOU
noocauzucmotl ouccexyuu (ESD) u snoockonuueckou nonnocmennoil pesexyuu (EFTR) snayumenvHo pacuiupuio cnekmp nopasicenutl, Komo-
pble MOJICHO Neuumb IHOOCKONUYECKU 8 MOJICMOU Kuuike. B Hacmosiuee pemst 2mu Memoosl pe2yisapHo UCNOLb3YIOMCSL He MOJbKO OJi Ie4eHUs.
dobpokauecmseenHblx 00pa3068anull, Ho U Oisl KOMUAEKCHOU pe3eKyuu PAHHUX CMAaOull KOIOPEeKmaibHo2o pakd. B npedcmaesnennoi cmamoe
enepsvie 6 Kazaxcmane npogeden pempocneKmueHblil AHAIU3 CIYHAe8 IHOOCKONUYECKO20 YOANeHUs. INUMENUATLHBIX 00PA306AHUL MOICMO20
KUWEYHUKA, NPONEeUEeHHbLX 8 YCA08UAX OHKOono2uyeckol kaunuku ¢ 2020 2. no 2023 2.

Llenw uccneoosanun — oyenka ocodennocmert npUMeHeHus: Menooos IHOOCKONUECKO20 JIeHeHUs. PAHHe20 KONOPEKMAIbHO20 PAKA.
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Memoowr: IIpeocmasnen pempocnekmushbwlil anaius 68 cayuaes IHOOCKONUUECKO20 YOULeHUs INUMENUANbHBIX 00PA308AHUT MOLCTO20
Kueunukd, nposedennvlx ¢ Llenmpe sxcnepmuoi JHOOCKONUYU U UHMEPEEHYUOHHOU paouonocuu Hayuonaibno2o Hayuno2o OHKOI02ULEeCKO20
yenmpa (Acmana, Kasaxcman) ¢ 2020 no 2023 200bi.

Pesynomamui: B 2020-2023 22. 6b1.10 nposedero 68 3HOOCKONUYeCKux yoaieHull Ho8006paA308aHUL MOJICMO20 KUWEYHUKA, U3 HUX aMOy1a-
mopHo— 25 nayuenmamu 43 nayuenmam — 6 cmayuorapuwix yciosusax no nakemy I OMIT/OCMC. Uz 43 cmayuonapuwix ciyyaes 6 9 ciyyasx
nposedena IHOOCKONULECKAsL OUCCEKYUSL 8 NOOCIUSUCTIOM Coe U 8 34 CILYHasX — IHOOCKONUYECKAS MYKO3Pe3eKYusi HOB00OPA308AHUL MOICHO-
20 Kuweunuka. [1lo mopgonozuueckomy cmpoenuio, u3 6ce20 KOIUUeCmed SUnepniacmuyeckue noaunsl ovliu ommeyvensl 6 11 ciyuasx, iunoma—
2, mybyno-eopcunyamole a0eHoMbl ¢ 1e2KOl CMenenvio OUCnaasu — 43, my6yno-eopcuniamsie A0eHOMbL C MANHCENOU CMENEeHbIO OUCHAAZUU —
11, carcinoma in situ — 3 c1y4asax u a0eHOKApYUHOMA ¢ UHBA3UEN — 8 3 CIYUASX.

3akniouenue: Ilpu evissrenuu 00OpoKauecmeeHHbIX HOB000OPA306AHUL ¢ OUCNIA3UCT U PAHHE20 KONIOPEKMAIbHO20 PAKA NepebiM
npeonoumumenbHblM Memoo0oM iedeHuss 00JNHCHbL Oblmb Manouneaszusuvie mexnonocuu (EMR, ESD, EFTR) u moisko npu He803MOHMCHO-
CMU UX 8bINOJIHEHUS U GLLCOKOM PUCKE HATUYUS YIice UHBA3UU 6 NOONedCaUe CI0U, d C1e008aAmMeNbHO NPU HePAOUKANbHOCMU IHOOCKONU-
4eCK020 eyeHUs KIUHUYUCTMbL O0IICHbL BLLOUPAMb XUPYpeUUecKoe paduraivhoe nevenue. Iayuenmol 00a4CHbL ObIMb UHDOPMUPOBAIBL O
00CMYRHOCIU HOBEUWUX MEMOOUK MeCMHO20 Nedenus ¢ Pecnybnuke no nunuu ¢punancuposanus @onoa 0653ameavHo20 MeOUYUHCKO2O
cmpaxosanus (POMC).

Knrouesvle cnosa: pannuil Koiopekmaibhvlll pak, 3HOOCKOnuYeckas pesexyus cauzucmot obonouku (EMR), snoockonuueckas noocau-
sucmas ouccekyus (ESD), snoockonuueckas nonnocmennas pesexyus (EFTR), komniekchas pesekyus 1amepanivHO CMeawuxcs oopazosa-
nuti (LST).
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A LITERATURE REVIEW

YM. IZTLEUOV', M.K. IZTLEUOV', A.E. ELUBAEVA', A.B. TULYAEYVA', N.A. ABENOVA'
«Marat West Kazakhstan Marat Ospanov Medical University» NPJSC, Aktobe, the Republic of Kazakhstan

LITERATURE REVIEWS

DOI: 10.52532/2663-4864-2023-4-70-39-45

ABSTRACT

Relevance: According to WHO, malignant neoplasms rank second in population mortality structure due to a constantly increasing
influence of technogenic factors that have a direct carcinogenic effect on the body and suppress defense mechanisms. lonizing radiation
plays a special role in the development of cancer. It is used in industry, agriculture, medicine, and scientific research as a diagnostic
tool in modern healthcare and radiation therapy for cancer treatment. The consequences of radiation influence are not only the result
of a direct effect on the body but also a delayed one through generations of parents and grandparents. According to the radiobiological
hypothesis, any level of radiation, no matter how small, poses a risk of long-term consequences, including cancer, in exposed people and
their descendants of the first two generations. That is, cancerous tumors are likely consequences of the influence of radiation. Despite
various theories of the biological effect of low doses of ionizing radiation, most authors attach primary importance to DNA damage in
the manifestation of genetic effects (the concept of non-threshold mutational action).

The study aimed to highlight the role of ionizing radiation in tumorigenesis.

Methods: Data from MEDLINE, Embase, Scopus, PubMed, and Cochrane Central Register of Controlled Trials was analyzed to
select and analyze relevant information over the past 10 years using such keywords as “gamma irradiation,” “spontaneous oncogen-
esis,” and “prevention of oncogenesis.”

Results: Radiation exposure may increase the risk of cancer development due to epigenetic changes leading to increased genomic
instability (GI) and/or specific suppression of tumor suppressor genes. Changes in the TP53 gene network expression occur; the most
significant genes as predictors of carcinogenesis are ST13, IER3, BRCAI, LRDD, and MRAS. Epigenetic changes also influence individ-
ual susceptibility to radiation-induced cancer. In addition to the mutagenic effects of ROS and AFN, there is also evidence that oxidative

stress plays a fundamental role in epigenetic modifications.

Conclusion: As a result of radiation exposure, damage occurs that causes genetic and epigenetic changes, leading to changes in
the level of protein expression due to changes in the methylation of cytosine residues in DNA, modification of histones, and regulation

of microRNA expression.

Keywords: gamma irradiation, spontaneous oncogenesis, prevention of oncogenesis.

Introduction: Oncological diseases remain one of
the most important problems of modern health care
and medicine. According to the Minister of Health of the
Republic of Kazakhstan, at the end of 2022, “in Kazakh-
stan, oncological diseases ranked 7" among all diseases,
while circulatory system diseases ranked 2"in mortality.
As of today, over 205,000 patients with cancer are under
dynamic follow-up in Kazakhstan. Besides, more than
37 thousand new cases are detected annually. Of these
cases, 56% are people of employable age.” The gener-
ally recognized reason for such morbidity and mortali-
ty from malignant neoplasms (MN) is a constantly grow-
ing influence of technogenic factors. They have a direct
carcinogenic effect on the human body and suppress
its protective mechanisms, primarily immune reactiv-
ity. lonizing radiation occupies a special place among
factors contributing to MN development. The scientif-
ic and technological achievements increase the num-
ber and power of radiation sources, including nuclear
power stations and various less-capacity sources widely
used in industry, medicine, and science.

The first test nuclear explosion at the Semipalatinsk
Test Site occurred on August 29, 1949. The power ca-
pacity of the first bomb was 22 kilotons. In total, from
1949 to 1989, at least 468 nuclear tests, both surface
and underground, have been carried out at this test in
Kazakhstan. During the period of unprecedented nu-
clear weapons tests, the radioecological situation in
the region changed dramatically, affecting the morbid-
ity indicators, the course of certain nosological forms,
and a higher contribution to radiation-induced pathol-
ogies. Recent research revealed a higher frequency of
MNs, hereditary pathologies, and general somatic dis-
eases among the population exposed to radiation. The
age at exposure, the time from the exposure, and the
radiation dose were found to influence cancer morbidi-
ty and mortality. In a directly irradiated population, the
cancer pathologies are dominated by MNs of the diges-
tive and respiratory organs. In contrast, cancers of the
breast, female genital organs, lymphoid and hemato-
poietic tissues, eye, brain, and other parts of the central
nervous system, as well as bones and articular cartilag-
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es, prevail in the descendants of the second and third
generations [1-4].

The study aimed to highlight the role of ionizing ra-
diation in tumorigenesis.

Materials and methods: Data from MEDLINE, Em-
base, Scopus, PubMed, and Cochrane Central Register
of Controlled Trials was analyzed to select and analyze
relevant information over the past 10 years using such
keywords as “gamma irradiation,” “spontaneous onco-
genesis,” and “prevention of oncogenesis.”

Results:

Carcinogenicity. Radiation-induced cancer

Vast accumulated experimental material and clinical
observations show that MNs can develop in almost any
body tissue under the influence of ionizing radiation.
However, the most common are MNs of the skin and
bones, endocrine-dependent tumors (ovarian, breast,
thyroid, and prostate cancers), and leukemias [5].

The absorbed dose and several other factors, like
inherited body type, sex, age, and others, determine
the probability of developing radiation-induced sol-
id tumors and leukemias. The immunological and hor-
monal status, vascular trophism, cell kinetics, and oth-
er features can decisively affect tumor incidence [6-10].
Cancer was once considered a “genetic accident” that
results from accumulating random (stochastic) DNA
mutations. The stochastic effects, currently more as-
sociated with ionizing radiation effects, appear as mu-
tations and then develop into latent genome damage
and clinical manifestations such as oncological and ge-
netic pathologies. Currently, there is a broad consensus
that cancer is a result of both genetic and epigenetic
changes. Several studies indicate that cancer is a failure
of genome regulation due to the malfunction of mech-
anisms that regulate the antimutation activity and pre-
vent epigenetic modification [11, 12]. Sharp changes in
DNA methylation are common in cancer and are con-
sidered early events in many cancer cases. They appear
even more frequent than genetic mutations [13-15].
Loss of methylation throughout the genome, especially
in repetitive elements [16], contributes to gastrointesti-
nal neoplasms and is a main sign of cancer [17, 18]. Over
300 genes and gene products are epigenetically altered
in various types of human cancer [19]. A meta-analysis
of altered genes in colorectal cancer confirms their in-
volvement in oncogenesis [20].

The role of tumor suppressor gene hypermethyl-
ation in radiation-induced cancer was demonstrated.
Suppression of the suppressor genes has been demon-
strated in the studies in mouse models of radiation-in-
duced lymphoma, lung tumors in rats, and lung adeno-
carcinoma in workers at the “Mayak” plutonium plant in
Russia [21, 22]. The aberrant hypermethylation was ob-
served in many patients with renal cell carcinoma living

in areas radioactively contaminated after the Chorno-
byl Atomic Power Station accident [23]; the DNA hyper-
methylation of tumor suppressor genes was found in
workers exposed to radon in uranium mines [24].

The above results indicate that radiation exposure,
although generally considered pathogenic due to DNA
damage such as deletions and point mutations [25],
may also increase cancer risk due to epigenetic changes
that increase genomic instability (Gl) and/or the specific
suppression of tumor suppressor genes.

It is now recognized that epigenetic and genetic
changes are involved in cancer initiation and progres-
sion [26, 27]. Epigenetic changes also affect individual
susceptibility to radiation-induced cancer. Differences
in sensitivity to radiation between individuals or groups
of individuals may be associated with gender, age at ex-
posure, health status, genetic and epigenetic changes,
lifestyle, and age lived [28].

Several studies have shown that epigenetic regula-
tion underlies the radiation-induced instability of the
transgenerational genome [29-33], i.e., radiation-in-
duced damage can induce Gl. Small doses of ionizing
radiation induce cellular replication of primary and de-
layed dysgenic effects, resulting in a poly-genomic im-
balance in the body and dysfunction of cells, tissues,
and organs. This affects the differentiation process-
es by reducing the biological stability of the organism
and increasing the risk of stochastic diseases, including
MNs [34, 35]. At the cytogenetic level, the transmissi-
ble chromosomal instability is transmitted through the
parents’ irradiated germ cells to their offspring’s so-
matic cells [36].

The most relevant radiation-induced changes in-
clude 1) radiation-induced epigenetic effects, i.e.,
changes in the gene expression, e.g., by altering the
structure of DNA and chromatin without altering the
DNA sequence; 2) nonlinear responses, such as non-tar-
get effects (NTES), i.e., effects observed in cells not di-
rectly exposed to radiation (side effects, BE) or occur-
ring in the offspring of irradiated cells or observer cells
(Gl), as well as (radio)-adaptive response. All these NTES
can be described as the expression of inter- or intracel-
lular signaling and are considered particularly relevant
for cellular response to low-dose radiation [8].

Molecular mechanism of radiation oncogenesis

lonizing radiation can cause various DNA changes,
including base damage, sugar-phosphate backbone
damage, single-strand breaks, double-strand breaks
(DSBs), and the DNA-DNA cross-links and DNA-protein
cross-links. The clustered DNA lesions, such as complex
DSBs and non-DSB clustered lesions, are the most bio-
logically significant radiation-induced DNA damage [37-
40]. Unrepaired or incorrectly repaired DNA damages
cause changes in DNA sequence, the genetic mutations,
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which are the main cause of harmful biological effects,
and lead, even at low doses, to an elevated incidence
of MNs and hereditary diseases inherent in the popula-
tion [41]. The most common consequence of wrong rep-
arations is the loss of heterozygosity. In addition to the
gene with broken DNA, heterozygosity extends to prox-
imal and distal genes. Wrong reparation leads to dele-
tions and reciprocal translocations. They inactivate sup-
pressor genes and proto-oncogenes, which leads to
the induction of MNs (leukemias, lymphomas, and oth-
ers). Expression of the TP53 gene network changes. The
ST13, IER3, BRCAI, LRDD, and MRAS genes are the most
significant predictors of carcinogenesis [8]. Structur-
al and functional disorders of the genome of immuno-
competent cells include an increased number of pro-
liferating cells with CD71 marker and CD95* and CD16*
cells, which are markers of readiness for apoptosis [42].
Main mechanisms of radiation-induced genetic and
epigenetic changes
It is well known that ionizing radiation can cause
DNA damage through direct accumulation of energy
in DNA and indirect action of active chemical particles
formed near DNA [38]. Radiation with high linear en-
ergy transfer (LET) mainly causes direct DNA damage,
while radiation with low LET mainly leads to indirect
DNA damage by free radicals in water. These radicals are
formed by water radiolysis. Under aerobic conditions,
these free radicals convert into reactive oxygen species
(ROS); organic radicals appear, which produce peroxyl
radicals and hydroperoxides [43]. Reactive nitrogen spe-
cies (ANS), generated by radiation, produce nitric oxide,
which reacts with superoxide radicals to form peroxyni-
trite [44]. The radiation quality modulates the output
and spatial distribution of ROS and ANS. They can cause
several changes, including DNA breaks, base damage,
and destruction of sugars, which, if not addressed, can
lead to genetic mutations in surviving cells. ROS can be
generated directly by radiation and indirectly through
mitochondrial damage. This activates the signal path-
way that supports the elevation of ROS due to increased
oxidase expression and creates a cycle of high oxida-
tive stress, i.e., an excess of ROS/ANS, not compensated
through mechanisms of antioxidant cell protection [45].
In addition to ROS and ANS mutagenic effects, there
is evidence of a fundamental role oxidative stress plays
in epigenetic modifications [46, 47]. Oxidative stress can
modify the epigenome through various mechanisms,
the most important of which include DNA base oxida-
tion and changes in mitochondria, the primary target
being the CpG sites, especially in CpG islets [48-50].
Discussion: Children exposed to radiation or radia-
tion-chemical effects or born from irradiated or chemi-
cally exposed parents are at risk of developing stochastic
pathologies, including genetic diseases, undifferentiat-

ed mental retardation, malignant neoplasms, leukemi-
as, etc. According to international organizations [10],
these effects can theoretically be caused by exposure of
any magnitude. Stochastic effects, which are now large-
ly attributed to the impact of ionizing radiation or oth-
er chemical, physical, and biological agents, reappear in
various mutations. They increase the likelihood of spon-
taneous mutations registered under natural conditions
and expressed as hidden genomic damage, ultimately
resulting in oncological or genetic pathology.

lonizing radiation causes direct damage to cell DNA
and indirect cell damage by ROS impact. The resulting
mutations of all types - chromosomal and genomic, sin-
gle- and two-strand breaks (or other changes), - and cell
repair disorders can lead to cell apoptosis, chromosom-
al instability, mutation, and/or oncogenesis.

The study of direct radiation effects in modern radi-
obiology and radiation medicine pays much attention
to the dynamics of free radical oxidation of lipids, which
are important energy substrates, and their role in devel-
oping “genome instability.” The descendants of exposed
persons present a pathological imbalance of “peroxida-
tion/antioxidative defense” at the cellular (chromosom-
al aberrations, mutations, iatrogenic cell death, etc.) and
cytogenetic levels. Chromosomal instability is transmit-
ted through parental germ cells and manifests in somat-
ic cells of the descendants. Low-intensity ionizing radia-
tion does not kill the body cells but modifies cell-tissue
processes. It activates free radical mechanisms, increas-
es DNA breaks’ frequency, accelerates aging, and inten-
sifies apoptosis and compensatory cell proliferation.

The body responds by activating the reparative and
compensatory-restorative processes. The genomic DNA
repair system is an anti-mutagenic defense mechanism
that restores the broken and/or lost DNA strands. The
level of such protection is determined by genetic char-
acteristics (how effectively the genotype of an individ-
ual or species forms the antitumor immune system, the
genome repair system) and the intensity of oxidative
stress — the lipid peroxidation and antioxidative defense
ratio and interrelation.

These environmental risk factors affect the genet-
ic apparatus responsible for precisely reproducing fea-
tures and traits in generations and regulating all body
processes. These factors underlie the current increase
in the frequency of mutations, congenital deformities,
and MNs. The most important environmental risk fac-
tors include air and drinking water pollution. Among
the consequences are carcinogenesis, mutagenesis,
embryo- and gonadotropic effects of physical and
chemical agents, and relevant effects with long-term
implications.

Since radiation acting independently or in combina-
tion with other exo- and endogenous factors increas-
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es the risk of free radical and genomic damage, the de-
scendants of exposed parents are at high risk of genetic
consequences. Radiation-induced changes in the body
have a phase character: at different times after the ir-
radiation of parents, they are manifested by activation
or inhibition of adaptive and, most importantly, repara-
tive processes. Therefore, the study of the genesis and
development of spontaneous MNs in descendants of
irradiated parents is one of the priorities of radiation
medicine. Prevention of such induced pathologies is a
primary task of radiobiology, radiation medicine, oncol-
ogy, and pediatrics.

Conclusion: Consequently, radiation-induced oxi-
dative stress plays an important role in the epigenet-
ic landscape of the entire genome [51]. This landscape
is formed by cross-coupling effects of DNA methyla-
tion and histone and non-coding RNA (particularly
microRNAs) modification [52, 53]. Genetic and epige-
netic mechanisms may have a common origin in ra-
diation-induced ROS/AFN and be the basis of the ob-
served nonlinear phenomena. The carcinogenic effect
of ionizing radiation is implemented through DNA
damage, either direct or mediated by generated free
radicals (ROS/AFN).

These damages might cause genetic and epigenetic
changes that affect protein expression levels due to al-
terations in cytosine residues’ methylation in DNA, his-
tone modification, and microRNA expression regulation
[54]. Finally, the results of this literature review (knowl-
edge of mechanisms of carcinogenesis) allow the use of
primary prevention strategies in the field of carcinogen-
esis from the points of genetic and/or epigenetic para-
digms to contribute to the identification of innovative
“informational” therapeutic strategies [55].
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AHJATIIA

HNOHJAYUIBI COVJEJEHYAIH KAHUOEPOI'EHALJIITT:
I9JIEBUETKE IIOJIY

E.M. H3mneyos', M.K. H3mneyos', A.E. Enybaesa', A.b. Tynsneea', H.A. Abenosa’
«Mapat OcnaHoB aTbiHaarbl baTbic KasakcTan MeanumHa yHusepcuTeTin KEAK, AkTebe, KasakctaH PecnyGnnkacs!

Oszexminizi: [{/IY oepexmepi 60tlbiHwa XAIbIK OAIMIHIY KYpblibiMblHOa Kamepai icikmepdiy (MHT) yreci exinwi opvinoa. OHvly cebebi —
opeanuszmee mikeneu KanyepoeeHol ocep ememin JHcoHe KOpeaublC MexanuzmMoepin 6acamvii mexnoeeHOiK (hakmopiapobly ocepiniy ynemi
apmywi. Kamepui icikmiy 0amysiHOa UOHOAywbl coynenep epexuie pen amkapaosi. On enepkocinme, ayblll WAPYaubliblablHOd, MEOUYUHAOA
JICOHE 2bLILIMU 3epmmeyiepoe, 3aMAHAYU OeHCAYIbIK CAKmMayod OUACHOCIUKALLIK KYpal peminoe, cOHOA-akK Kamepii icikmepoi emoeyze
apHanzan coyienix mepanusoda Koaioaneliaosl. Paouayusivlk ocepOin candapsl Oeneze mixeaell ocep emyoiy HOMuUNCeCt 2ana emec, COHbIMEeH
bipee ama-ananap men ama-odcenep ypnakmapuvl apKslivl Ketiinee Kai0uipbliadsl. Paouobuonocusivlk cunomesaeza colixec, coynenenyoiy Ke3
Keeen Oeneelll, KAHWAIblKmyl az 6oica 0a, y3axK Mep3imoi caioapiapovly, COHblY iWiHOe Kamepii ICIKmiy, 3ap0an weKkKeH a0amoapoa HeoHe
0napobly aneauikbl eKi YpRaxmapoliibly YPRAKmMapsulnoa Kayin monoipedi. Henu, paouayus ocepiniy cardapvl Kamepaui icik 601ybl MyMKIH.
Honoaywivr coynenenyoiy momen 003a1apblHblly OUOIOSUANBIK OCEPIHIY OPMYPILl MEOPUANAPLIHbIY OONYbIHA KAPAMACMAH, A8MOPAAPObIY KON-
winiei eenemukanvik ocepaepoiy kopinicinoe JJHK-nvly 3axbimoanyvina oipinuii kezekmezi Mon bepedi (mabaniobipblKcol3 MymAayusLivli dpeKem
MYACOIPLIMOAMACDL).

3epmmeyoin makcamul — icix naiioa 601y0az2el UOHOAY UL COYNENEHYOIH PONIH KOpCenty.

Aoicmepi: MEDLINE, Embase, Scopus, PubMed, Cochrane 6axvlianamsin colHaKkmapObly opmaivik miziniMiHiK Oepekmepine mauioay
«2AMMA-COYICNEHYY, «CMUXUSLIbL OHKO2EHE3Y, OHKO2eHe30iH al0blH anyy Kiim co30epin nauoaiana omoipuin, coyewvl 10 dcviidazul colikec
aknapammaul mayoay HoHe Mmaioay Yuin Hypeizinoi.

Homuojicenep: paouayuanvik ocep snueeHemuKaIblkK o32epicmepae 6aiiianblcnsl Kamepai icikmiy 0amy Kaynin apmmulpybl MyMKin, Oy 2e-
HOMOBIK mypakcoi30vikmoly (GI) srcozapuvliayvina sicone/nemece icik cynpeccopwl 2eHOepiHiy cneyuuranvik bacvliyvina oxkeneoi. TP53 cenoix
JHCeNICIHIY IKCHPeCCUACLIHOA 032epichep OPbIH ANadbl; Kanyepozene3oiy oonxcayuvliapsl peminde ey manvizovl cendep ST13, IER3, BRCAI
LRDD, MRAS 6onbin mabwinadel. Dnucenemukaiblk o32epicmep jiceke Ad0aMHbIH paouayusioan myblHOa2aH icikke beuimoinizine 0e acep emeoi.
ROS ocone AFN mymaeenoix ocepaepinen 6acka, momvliay Cmpecciniy InuzeHemukaibl MooupuKayuaiapoa ipeeii pon amkapamviibl mypa-
abl dasendep e bap.

Kopoimuinowvr: Coyneneny ocepiniy nomuogicecinoe 2eHemuKaiblK JHCone INU2eHemuKaIblk o32epicmepoi myoblpamovii 3aKbMOAHYIAP NAUOA
601aowi, oy1 JTHK-0azel yumosur KaiobiKmapwiHblH Memul0eHyiHiy 632epyine, 2UCMOHOAPObIH MOOUpuUKayuscolHa dsrcone mukpoPHK sxcnpec-
CUSICLIHbLY pemmeyine Oatlianbicmul 00K IKCPeCCUsCblHblY 0eH2eliniy 032epyine oKeneoi.

Tyiiinodi co30ep: camma-coynenery, CHOHMaHObl OHKO2EHe3, OHKO2eHe30iH A0bIH aJL.

AHHOTANMSA

KAHIEPOI'EHHOCTb HOHU3UPYIOLIEI'O U3JIYUYEHUSI:
OB30P JIMTEPATYPbI

E.M. H3maeyos', M.K. H3mneyos', A.E. Enybaesa', A.B. Tynsaeea', H.A. Abenosa’
"HAO «3anaaHo-KasaxcTaHckuii MeaUUMHCKuIA yHuBepcuteT umeHn MapaTa OcnaHoBay, AkTobe, Pecny6nuka KasaxcraH

Axmyanvnocms: Ilo dannvim BO3, 310kauecmeentvie Hosoobpaszosanus (3HO) Haxooumcs Ha emopom mecme 6 CMpyKmype NpuduH
cemepmuocmu nacenenus. I1o6000M 0151 MO0 CAYHCUM NOCTNOAHHBLI POCT IULHUS MEXHOZEHHBIX (AKMOPOE, OKAZbIGAIOUUX NPIMOE KaAH-
yepoceHHoe 8030elCmaue Ha OP2aHU3M U NOOABIAWUX 3aujumHble Mexanuzmol. Ocobas pons 6 pazsumuu 3HO omeooumces uonusupynoue-
my uzaydenuio. OHO UCNONbL3YEMCsL 8 NPOMBIULCHHOCIU, CeNbCKOM X03AUCTMEe, MeOUYUHE U HAYUHBIX UCCIe008ANUAX, KAK OUACHOCMUYECKOe
Ccpeocmeo 6 CoBPEMeHHOM 30PABOOXPAHEHUU, d MaKice 6 Jyyesoil mepanuu — os aevenus 3HO. Paduayuonnoe obryuerue okazviéaem He
MONLKO NpsiMoe OeliCmeue Ha OP2aHu3sM, HO U OMCPOUeHHoe, Yepe3 noKoaenus pooumenetl u npapooumeiei. Co2iacho paouoouoiocuieckoll
eunomese, 110601 CKOIb Y20OHO MAJbIL YPOBEeHb 0ONYUeHUs NPeOCmAasisiem PUCK 603HUKHOBEHUs OMOAIeHHbIX NOCIeOCMBUL, 8 MOM YUCTe
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3HO, y 0bayuénnpix nooetl u ux nomomkos nepsvix 08yx noxonenutl. To ecmv 3HO sensomces 6eposmubimu nocae0Cmeusimu IusHus paou-
ayuu. Hecmomps na cywecmeoganue pasiuidtblx meopuil 6U0I02UYecK020 0elcmeus Maiblx 003 UOHUSUPYIOUe2O UZYUeHUS, OOTbUUHCINGO
asmopoe npuoarom nospedicoenuro JJHK nepsocmenennoe sHauerue 6 03HUKHOBCHUU 2eHEeMUUecKux spghexmos (koHyenyus 6ecnopo2o6o2o
MYMAYUOHHO2O 0elicmaus).

Henv uccnedosanusn — oceewjenue ponu UOHUUPYIOWEll pAOUAYUU 8 OHKOLEHE3e.

Memoowi: [Iposeden anaausz oannvix MEDLINE, Embase, Scopus, PubMed, Cochrane Central Register of Controlled Trials ons ombopa
u anaauza penesanmuol ungopmayuu 3a nocieonue 10 1em no KnouesviM CI08aM: «2aMMa-001yYeHUey, KCHOHMAHHBII OHKO2EHE3», «npodu-
JIAKMUKA OHKO2EHe3a.

Pesynvmamui: Paouayuonnoe 6030eticmeiie Modcem nosblulams PUCK pa3gumiisi paKa u3-3a SNUSeHEeMui4eckKux UsMeHeHUll, NPUoOAUUX K
VBEAUUEHUIO 2EHOMHOU HeCMAOUTLHOCIU U/UIU CReYUDUUECKOMY NOOABIEHUIO 2eHOB-CYNPeccopos onyxoau. IIpoucxodsm uzmenenus skcnpec-
cuu eennotl cemu TP53; naubonee sHauumbimu 6 Kauecmee npeourmopos kanyepozenesa saensomes 2envl ST13, IER3, BRCAI, LRDD, MRAS.
Dnueenemuueckue uzMeHeHUs: MAKdiCe GAUSIOM HA UHOUBUOVATLHYIO 8OCAPUUMUUBOCHIb K PAOUAYUOHHO-UHOYYUPOBAHHOMY paky. TTomumo
MYMA2eHHO20 0eliCMEUs AKMUBHLIX (OPM KUCIOPOOd U A30Md, eCib MAakxice 00KA3AmenbCmed mo2o, 4mo OKUCTUMENbHbLI CIpece uzpaem
dyHoamenmansHyio ponb 8 InUeeHemuieckux MoOUDUKAYUSLX.

3axntwuenue: B pesyrbmame 6030eicmeus paouayuil npOUCXo0sim noepedcOeHUs, Gbl3bl6aArWIe 2EHEMUUECKIUE U SNUEHeMUUeCKUe U3Me-
HeHUsl, NPUBOOAUUE K USMEHEHUIO YPOBHS IKCNPecCull K08 8C1e0CMBUe USMEHEeHUS MEMUIUPOBAnUs ocmamkos yumosuna 6 J[HK, moougpu-
Kayuu 2UCmoHos u pe2ynayuu sxcnpeccuu mukpo-PHK.

Knrouesvte cnosa: camma-obnyuenue, CHOHMAanHblil OHKO2EHe3, NPOPUIAKMUKA OHKO2EHe3d.
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MAJOR REASONS FOR HOSPITALIZATION
TO ICU OF CHILDREN WITH
ACUTE LYMPHOBLASTIC LEUKEMIA:
A LITERATURE REVIEW

Ye.B. KURAKBAYEV'?, B.S. TURDALIYEVA'?, K.O. UMBETOV?, Ye.S. SARSEKBAYEV*

'«Kazakhstan Medical University «Kazakhstan School of Public Health» LLP, Almaty, the Republic of Kazakhstan;
%«Scientific Center of Pediatrics and Pediatric Surgery» JSC, Aimaty, the Republic of Kazakhstan
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ABSTRACT

Relevance: Acute lymphoblastic leukemia (ALL) is a common malignancy in children. Approximately 85% of ALLs have B-cell or-
igin, and 15% are T-cell ALLs. Many patients diagnosed with hematologic cancer will require hospitalization in the intensive care unit
(ICU) at some point in their treatment.

The study aimed to study the available literature on clinical deterioration in patients with ALL admitted to the ICU, the clinical
significance and prognostic value of causes of clinical deterioration, and adverse outcomes in patients with ALL staying in the ICU.

Methods: A descriptive cross-sectional study approach was used. We reviewed published sources from 2016 to 2023 to collect data
on major reasons for ALL patients’ hospitalization to ICU.

Results: First, the patient’s age at the time of initial diagnosis of ALL is crucial. Cure rates for B-cell ALL are higher between 1
and 9 years of age than in other age groups. Second, the initial white blood cell count during diagnosis is a prognostic indicator. Third,
the specific subtype of ALL also affects prognosis. The risk factors emphasize the importance of comorbidities and infectious diseases,
as well as monitoring and managing pulmonary and cardiovascular function in patients to avoid hospitalization in the ICU. The main
causes of hospitalization in the ICU are complications related to chemotherapy, infection, and unplanned hospitalizations. Compared
to normal-risk patients, high-risk patients had a higher rate of OIT hospitalization in the ICU. It is important to control chemotherapy

and infections to reduce the number of admissions to the ICU in this group.

Conclusion: Chemotherapy, concomitant and infectious diseases, hypoxia, and hemodynamic instability are reasons for hospitali-
zation of these patients to ICU. The condition of various organs and systems shall be monitored.

Keywords: children, clinical deterioration, intensive care unit, acute lymphoblastic leukemia (ALL), critical conditions.

Introduction: Acute lymphoblastic leukemia (ALL) is
one of the common malignant neoplasms (MNs) in child-
hood; it accounts for up to 80% of all leucosis. About
85% of ALL cases have B cell origin, and 15% have T cell
origin [1]. ALL leads to anemia, leukocytosis, hyperleu-
kocytosis, thrombocytopenia, leukopenia, neutrope-
nia, or pancytopenia, and all these changes require ex-
treme alertness in combination with clinical symptoms
of ALL. The survival of children diagnosed with ALL has
significantly improved over recent years. However, there
are still patients who require admission to an intensive
care unit (ICU) due to the worsening of their clinical con-
dition. Timely detection of early warning signs of criti-
cal conditions in children with ALL before admission to
ICU has vital importance [2]. Other criteria are clinically
and physically important indicators of prognosis in ALL.
They include age, number of leukocytes detected for
the first time, genetic and immunophenotypic charac-
teristics of the leukemic blast, and individual response
to treatment [3]. Patients with ALL are admitted to ICU
with various clinical symptoms, such as hyperthermia,
hemorrhagic syndrome, sepsis, and respiratory and oth-
er organ failures. These clinical deteriorations are asso-
ciated with infectious complications, toxicity of chemo-

therapy, or damage to the organ due to leukemia [4]. It
is important to keep in mind that at a certain point of
treatment, many patients diagnosed with “hematolog-
ical cancer” might require hospitalization to ICU; this
highlights the importance of using indicators for effec-
tive treatment selection [5]. Assessment of the number
of residual leukemic blast cells in the bone marrow (min-
imal residual disease, MRD) at various stages of treat-
ment of oncohematological patients is one of the main
prognosis and risk stratification factors for ALL from
B-lineage precursors [6]. The T-cell ontogenesis peculi-
arities allow unifying immunological approaches to as-
sessing MRD at all stages of T-ALL therapy [7]. Neutro-
philic granulocytes (NG) are an important component of
the immune response. They have a wide range of mech-
anisms that promote the attraction of adaptive immune
effectors to the site of inflammation, induction of their
maturation, differentiation, proliferation, and activa-
tion. Impaired NG function can lead to inadequate acti-
vation of adaptive immune response effectors and the
development of pathological conditions that threaten
the life and health of patients [8]. It is worth noting that
many patients suffer from immediate and long-term un-
desirable effects of antitumor treatment [9].
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The study aimed to study the available literature on
clinical deterioration in patients with ALL admitted to
the ICU, the clinical significance and prognostic value of
causes of clinical deterioration, and adverse outcomes
in patients with ALL staying in the ICU.

Materials and Methods: A descriptive cross-section-
al study approach was used. The authors searched Pu-
bMed, CyberLeninka, and Wiley for articles published in
2016-2023 to collect data on “early warning signs and
causes of clinical deterioration in patients with ALL ad-
mitted to ICU.” The search was made using keywords
such as “clinical deterioration,” “intensive care unit,”
“acute lymphoblastic leukemia,” and “critical condi-
tions.” Secondary data was collected from four studies.
We collected both quantitative and qualitative data. The
findings were presented in a Table and a graph. Quanti-
tative data was presented as frequency rates or percent-
ages; qualitative data — was in the nominal form.

Table 1 - Prognostic factors for ALL [10]

Results:

Prognostic factors for ALL. Table 1 presents sev-
eral prognostic factors that determine outcomes in
children with ALL. Age at diagnosis is the first signif-
icant factor. E.g., children with B-cell ALL aged 1 to
9 years demonstrate better outcomes than other age
groups. Initial white blood cell (WBC) count at diag-
nosis is the second prognostic indicator: WBC count
>50,000 cells/mm? indicates a higher risk to the pa-
tient. The ALL subtype also influences the progno-
sis since early B-cell ALL has a better prognosis than
a mature B-cell leucosis (Burkitt's disease). Besides,
there are gender differences: girls have better chanc-
es for recovery than boys. Finally, the response to in-
itial treatment is decisive since an early remission
characterized by a significant decrease in cancer cell
count within 1-2 weeks of chemotherapy expects a
better overall prognosis.

Prognostic factors

Outcomes

Age at diagnosis

Children with B-cell ALL aged 1 to 9 years demonstrate better out-comes.

WBC count A higher risk is associated with a WBC count >50,000 cells/mm?® at diagnosis.
ALL subtype Early B-cell ALL has a better prognosis than a mature B-cell leucosis (Burkitt’s disease).
Gender Girls might have a slightly better prognosis than boys.

Initial treatment

better prognosis.

Early remission (a significant decrease in cancer cell count within 1-2 weeks of chemotherapy) expects a

Cohorts, admitted to ICU for ALL, in the study
by Ranta S. et al. Fig. 1 provides research data on ad-
mission to ICU split by gender and cell type. In each
category, they calculated those admitted to ICU and
those who did not require ICU hospitalization. No dif-
ferences by gender or mean age at admission to ICU

were registered among 637 patients in the Ranta et
al. study. By type of precursors, 24.7% of patients with
B-cell ALL and 56.6% of patients with T-cell ALL re-
quired admission to ICU. This data provides insight
into the distribution of ICU admissions by gender, cell
types, and mean age.
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Figure 1 - Cohorts admitted to ICU [11]

Three major reasons for admission to ICU in the
retrospective cohort study by Leahy A.B. et al. The
research data in Table 2 indicates three major reasons
for admission to ICU of children with ALL. According-
ly, 25.6% were admitted for factors related to chemo-
therapy. At that, high-risk patients had one median
of admissions (0 to 23 range), with no patients with a
standard risk of admission (0 to 21 range). Infection-re-
lated factors caused other 49.1% of cases, including
three admissions on average among high-risk patients

(0 to 26 range) and two admissions on average among
standard-risk patients (0 to 20 range). Unscheduled
admissions accounted for 24.3%, including one admis-
sion on average among high-risk and standard-risk pa-
tients each (0 to 22 range). This evidences that factors
related to chemotherapy and infections significantly
contribute to ICU admission of children with ALL and
highlights the importance of managing these aspects
of care to reduce the risk of ICU admissions in this
population.
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Table 2 - Major reasons for admission to ICU [12]

Variable All admis-sions

Standard-risk patients

High-risk patients (median value) e e

Chemotherapy-related factors 26.5% 1(0-23 range) 0(0-21 range)
Infection-related fac-tors 49.1% 3 (0-26 range) 2 (0-20 range)
Unscheduled referral 24.3% 1 (0-22 range) 1 (0-22 range)

Discussion: Different studies show that some clin-
ical and laboratory prognostic markers have lower
prognostic value in B-ALL than T-ALL. At the same time,
other criteria, like time to relapse or location of relapse,
are important factors for survival with B-ALL [13]. Simi-
lar studies in low- and middle-income countries found
the age, gender, and initial WBC count to be prognos-
tic markers for ALL in children [14]. In a separate study,
children below 15 years had a very good prognosis with
ALL (the survival rate exceeded 85%), which got worse
with age. An ALL relapse is still the main reason for can-
cer death in all ages [15]. The literature reviews showed
that age at diagnosis, initial WBC count, ALL type and
subtype, and initial response to treatment are impor-
tant prognostic factors. Still, other factors like genetic
abnormalities and relapse also play a role in determin-
ing prognosis. According to Dendir et al., comorbidi-
ties are typical risk factors for patients with ALL admit-
ted to ICU since they contribute to higher ICU mortality
[16]. In Ungar et al.’s study, infectious diseases were an-
other reason for ICU admission [17]. Those risk factors
emphasize the importance of monitoring and treat-
ing concomitant and infectious diseases and respirato-
ry and cardiovascular disorders in patients to minimize
ICU admissions. The above data describes major rea-
sons for children with ALL admission to ICU. According
to a study in Canada, cancer patients can require ad-
mission to ICU for bleeding or infection, usually during
or after chemotherapy or bone marrow transplantation

[18]. Other reasons for ICU admissions are intracranial
hemorrhage or brain infarction. Finally, septicemia or
severe sepsis, a serious bloodstream infection, also of-
ten requires ICU care, even when mechanical ventila-
tion is not needed [19].

In general, reasons for ICU admission vary depend-
ing on factors such as patient age and gender and hos-
pital type and location. Still, Kalicinska et al. mentioned
breathing, heart, kidney problems, and sepsis as com-
mon reasons for ICU admission and long stay [20]. Vi-
jenthira et al. reported that reasons for ICU admission
of patients with hematological malignancies included
infections and febrile neutropenia, pain, elevated cre-
atinine and lactate dehydrogenase, and decreased al-
bumin [21]. In a nationwide cohort study in Denmark
by Maeng et al., ICU admission of patients with ALL
was associated with high mortality [22]. In the study
by McLaughlin et al., respiratory rate and increase in
FiO, compared to the baseline level 24 hours before ICU
admission were statistically significant, suggesting that
changes in these vital signs are most predictive for ALL
treatment outcomes [23]. The above studies indicate
that chemotherapy- and infection-related factors were
major reasons for ICU admission. The findings show that
managing chemotherapy-related factors and infections
is important to reduce the ICU admission risk for pa-
tients with ALL.

Table 3 provides cumulative findings of the studies
included in the analysis.

Table 3 - Reasons for ICU admission according to different studies

Variable Lea%% al., Deng(i)rzgt al., i%?iceg):eoltA%rc;E[_ Kalicig?)l;aoet al., Vijentzh(;E%et al.,
cine, 2023
Respiratory sys-tem + + +
Cardiac system + +
Kidney system +
Sepsis (infectious diseases) + + +
Comorbidities +
Pain syndrome +
Chemotherapy-related + +
Bleeding +

Conclusion: In general, the search findings show the
need for additional research on the reasons for ICU ad-
mission of children with hematological malignancies.
The provided data summarizes the reasons for ICU ad-
mission: they are related to chemotherapy and infec-
tions, concomitant diseases, and respiratory, cardiac,
and renal dysfunction. This data is important for patient
management and treatment. Monitoring and treatment
of concomitant and infectious diseases and dysfunc-

tions of organs of various systems is vital to reduce or
prevent the hospitalization to ICU of patients with ALL.
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JKEJIEJ INM®OBJACTUKAJBIK JEUKEMUSAMEH AYBIPATBIH BAJIAJIAPABI
KAPKBIHJAbI EMJAEY BOJIIMIHE KATKbBI3YAbIH HEI'I3I'I CEBEIITEPI:
9JEBUETKE IOJY

E.B. Kypaxoaes'?, B.C. Typoanuesa'?, K.O. Ynoemos®, E.C. Capcexoaes®

«KasakcTaH MeguLnHa yHuBepcuTeTi «Koramablk AeHcaynblk cakTay xorapsbl MekTeBiny XKLLUC, Anmarsl, KasakctaH PecnyGnukacsl;
2«[Meanatpust xaHe 6ananap xupyprusicel FbinbiMu opTansifbly AK, Anmartbl, KasakctaH Pecny6nukachi;
3«Kasak aepmatonorus xeHe MHAeKUMAMBLIK aypynap FoinbiMbl optansiebly LXK PMK, Anmatsl, KasakcTtaH Pecny6nukace

Oszexminizi: baranrapoazvl Kamepii icikmepoiy key mapaizan mypiepiniy 6ipi sceden aumpoodracmuraneix reixemus (HKJJI). llamamen
85 naiivizvl B-orcacywanst scone 15 naiivisor T-arcacywanvt KJIT 6aprvik scazoaiiniapvinan. I emamonocusnvlk Kamepii icik OuazHo3vl KOUblI-
2aH Kenmezen Haykacmap emoeyoiy 6enziii 0ip kezeninoe KapKvinovl emoey bonimuecine (KEDB) ocamibizyost Kasxcem emeoi.

3epmmeyodin makcamot — KEb-ka scamkwiseinzan KJIJI naykacmaphvly KIUHUKATBIK HAWAPAAYbl Mypaibl e3ekmi o0edu depexmepoi
sepmmey Oonvin mabwiiadsi. Onapoviy KIUHUKALLIK MARbI30bLIbl2bl dicone KEB-2vt JKJIJI naykacmapOowiy Kiunukaivlk Hawapiay cebenmepi

MeH HCA2LIMCHI3 HOmudicenepoiy OONHCAMObIK MOHI.

Aoicmepi: Konoeney sepmmeyee cunammamaivl mocii Konoauwiiowvl. biz 2016-2023 sceinoap apanvievinoa scapusiianaan 0epekko30epoi
manoan, KJIJI naykacmapowvr KEB-ke ocamibl3y0viy Heeizel cebenmepi mypaivl 0epekmepoi H#HUHAObIK.

Oncology and Radiology of Kazakhstan, Ne4 (70) 2023 49



LITERATURE REVIEWS @@) KazIlOR

KAZAKH INSTITUTE OF ONCOLOGY AND RADIOLOGY

Homucenep: Bipinwioen, JKJIJI ouacnoszvin aneaw pem Kotleanoa HayKacmuly dcdacvl ome Manwvi30bl. B-ocacywanvii XK1 emoey backa
orcac monmapwina Kapazaunoa 1 scacman 9 scacka oetiinei apanvikma sHco2apvl Homuokceni. Exinuioen, ouazrnos Koublizan Kezoeei 1eukoyun-
mepoiy 6acmankpi canvl 6OAHCAMObL KOpCemKiw 601N Mabwiiadsl. Ywinwioen, KJIJI-0iy 6enzini 6ip mypi emoey bonxcamvina ocep emeo.
Toyexen ghakmopaap KOCoIMULA JHCOHE ACYKNALLL AYPYAAD, OKNE MEH JHCYPeK-KAHMAMbID JHCyUeciniy ynkyusiapoin 0aKblaayosiy jdcone backa-
DPYObI ManbL30bLIbI2bIH aman kopcemedi. KEB ocamiubi3yowiy keneci neeizei cebenmepi XumMuomepanusimen, UHGeKxyusimen Jcone dHeocnapoan
mblC aypyxanaza JHcamgbl3ymMen 6atianblcmul acKbIHyaap 00a6in mabwvinadvl. Kanibinmul Kayinmi HayKacmapmen caniblcmulpeanod, Jco2apol
Kayinmi naykacmapoa KEFB sicamkul3y ocuiniei sgcozapul 6010bl. Ocol mon apacwvinoa KEFB scamkbl3y0ul azaimy yuin Xumuomepanus MeH
uUH@eKxyuAIapOvl 6AKLLIAY MAHBI30bL 60IBIN MAOBIIAOL.

Kopoimuinowvr: xumuomepanusi, KOCoIMULA JHCOHE JHCYKNATbL AYPYIAAP, SUNOKCUSL JCOHE 2eMOOUHAMUKAHBIY MYPAKCHI30blebl — Ol HAYKAC-
mapovt KEB scamibi3y0siy Kocvimuia cebenmepi. Op mypai opeandap mew xcylienepoi baxwliay eme manbl30bi.

Tyiiindi ce30ep: banranrap, KIUHUKAIBIK HAWAPIAY, KAPKbIHObL emoey OOiMi, dceden TUMPOoOIACMUKANBIK NEUKeMUSL, HCA20AUObIH HAUUAPIAYbL.

AHHOTANUS

OCHOBHBIE IPUUYUHBI TOCITATAJIU3ALIMU B OTJEJIEHUE UHTEHCUBHOM
TEPAIIUU JETEN C OCTPBIM JUM®OBJACTHBIM JIEUKO30M:
OB30P JIMTEPATYPbI

E.b. Kypakéaes'?, b.C. Typoanuesa®, K.O. Ymoemoé®, E.C. Capcexoaes®

TOO «KasaxcTaHckui MeaMUMHCKUA YHUBEPCUTET «Bbiciuas Wwkona o6LEeCTBEHHOTO 3apaBoOXpaHeHusi»», Anmarsl, Pecnybninka Kasaxcrar;
A0 «HayuHblit LiEHTp NeguaTpuy 1 SETCKoM Xupypriny, Anmarsl, Pecny6rnka Kasaxcrar;
PIT1 Ha MXB «Kasaxckuit Hay4HbIi LIEHTP AepMaTonorui 1 nHpeKLmoHHbIX 3abonesaHuity, Anmarel, Pecnybnnka Kasaxctax

Axmyanvrnocms: OOHUM U3 PACAPOCMPAHEHHBIX U008 310KAYECMBEHHBIX HOB00OPA308aHUll Yy Oemell A61emcs OCmpblil JuMgoobracm-
notil aeiikos (OJI1). Ipumepno 85 npoyenmos umeiom B-kaiemounoe npoucxoocoenue u 15 npoyenmos T-knemounoe OJIJI om écex cuyuaes
3abonesanuu. MHozum nayueHmam ¢ OUAZHO30M «2eMamon0eUdeCKUll paKy» Ha ONPeoeiéHHOM dmane jiedeHus mpeoyemcs 2oCnumaiu3ayus 6
omoenenus unmencusno mepanuu (OUT).

Lenw uccneoosanus — uzyuenue IumMepamypHoiX OAHHbIX 0 KIUHUYECKUX yXyoueHusax nayuenmos ¢ OJIJI, cocnumanusuposannvix 6 OUT,
onpeoenenue KIUHUYECKOU 3HAYUMOCIU U NPOSHOCIMUYECKOU YEHHOCMU NPUYUH KIUHUYECKO20 YXYOuleHUs: U HeOIa2OnpUusmmublx Ucxo0os y
nayuernmos ¢ OJIJI, 2cocnumanusuposannvix 6 OUT.

Memoowi: Hcnonv306aics nooxo0 «onucamenbHoe nonepedtoe ucciedo8anuey. ABmopvl uzyuuiy ucmouyHuxu, onyonukosannuie ¢ 2016 no
2023 20001, no ochosHvim npuyunam cocnumanuzayuu 6 OUT nayuenmos ¢ OJ1JI.

Pesynvmamul: Bo-nepsvix, peuiaiowjee 3nadenie umeen 603pacm nayueHma 60 pems noCmanosku nepsuunozo ouacnosa OJIJI. Hzneue-
Hus B-knemounozo OJIJI eviuie 6 6os3pacme om 1 0o 9 nem, uem 6 Opyeux 03pacmuwix epynnax. Bo-emopulx, HauaibHoe KOiuuecmeao netkoyu-
MO8 HA MOMEHM NOCMAHOBKU OUACHO3A CIYICUM NPOSHOCMUYECKUM nokasamenem. B-mpemovux, konxpemnuiii noomun OJIJI maxoce enusem
Ha npoeHo3. Paxmopwvl pucka nOOUepKUBAM 8aHCHOCIb CONYMCMBYOWUX U UH(EKYUOHHBIX 3a001e6aAH U, MOHUMOPUH2A U 8e0eHUs (DYHKYUIL
JIecKUX U cepoeuHo-coCyOUcmoll cucmemsl y nayuenmos 6o uzbescanue cocnumanuzayuu 6 OUT. Ocnosnvimu npuuunamu 2ocnumaiuzayui 8
OHUT sgnsomces 0OCI0NHCHEHUS, CBA3AHHbIE C XuMuomepanuetl, ¢ UHghekyuell u 6Henianogvle cocnumanuzayuu. Ilo cpagnenuto ¢ nayueHmamu
C HOPMANBHBIM PUCKOM, Y NAYUEHMOB C BbICOKUM puckom yacmoma cocnumanuzayuu 6 OUT 6vina sviwe. Ymobvl ymenvuiums KoIU1ecmeo
eocnumanuzayuit 8 OUT cpedu smoti epynnvl, 8a#CHO KOHMPOIUPOBAMb XUMUOMEPANUIO U UHDEKYUU.

3axknwuenue: Xumuomepanus, conymcemayiowue u UHGexyuonHvle 3a001e8aHUs, 2UNOKCUSL U 2eMOOUHAMUYECKAS HeCMAOUIbHOCTb 67151
omes npuyuHamy eocnumanusayuu smux nayuenmog 6 OUT. Ouens 6asxcen MOHUMOPUHE PA3TUYHBIX OP2AHOE U CUCTEM.

Knrouesvte cnosa: demu, knunuyeckoe yxyouienue, omoeienue UHmMeHcugHou mepanuu, ocmpuii iumgpooracmuotii netikos (OJ11), kpumu-
yeckue coOCMosHUsL.
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ABSTRACT

Relevance: Colorectal cancer (CRC) is one of the most commonly diagnosed types of cancer worldwide. CRC incidence has in-
creased in Kazakhstan, as in many other countries in the past decade. Therefore, it is important to identify risk factors contributing
to this pathological process to develop primary prevention programs at regional and national levels.

The study aimed to investigate modifiable risk factors for the development of colorectal cancer.

Methods: A systematic search was conducted in electronic databases, including PubMed, Cochrane Library, eLibrary, Cy-
berLeninka, and Google Scholar. The study included reports of randomized and cohort studies conducted on large populations,
meta-analyses, systematic reviews, and original full-text articles in English and Russian, available in open access and containing
statistically validated conclusions. Exclusion criteria encompassed brief reports, newspaper articles, and personal communications.

The search depth covered ten years (2012-2022).

Results: Published data reflect the significant influence on the development of colorectal cancer (CRC) of modifiable risk factors
such as dietary habits, smoking, alcohol consumption, obesity, and physical inactivity.

Conclusion: CRC is a polyetiological disease that arises under the influence of both internal and external factors. However,
only 25-30% of CRC cases are associated with non-modifiable risk factors, such as genetic factors, personal history of polyps, and
inflammatory bowel diseases. 70-75% of CRC cases occur sporadically and are linked to modifiable risk factors, including smoking,
alcohol consumption, unhealthy diet, sedentary lifestyle, lack of physical activity, and obesity.

Keywords: colorectal cancer (CRC), epidemiology, risk factor, Republic of Kazakhstan.

Introduction: Colorectal cancer (CRC) is a collective
concept that includes malignant neoplasms of various
parts of the colon and rectum.

According to global cancer statistics for 2022, CRC is
the third most common cancer among the adult pop-
ulation of the planet. Notably, the share of CRC is 8%
among all malignant neoplasms in both women and
men. That is, the global nature of the problem of the
prevalence of CRC can be clearly seen from the global
and regional statistics [1-3].

According to JSC KazNIIOiR, in 2022 in the Republic
of Kazakhstan, CRC was in third place in the structure of
malignant neoplasms (9.3%, 3654 cases) and the struc-
ture of mortality (10.7%, 1,242 cases) [4].

CRC is a polyetiological disease caused by the inter-
action of genetic (endogenous) and modifiable exog-
enous factors. However, cumulative epidemiological
data based on meta-analyses of 5000 cases and 5000
controls showed an association between the develop-
ment of CRC and hereditary factors of gene mutations
[5-8]. People with hereditary disorders such as familial
adenomatous polyposis (FAP), hereditary non-polypo-
sis CRC (Lynch syndrome), and MUTYH gene-associated
polyposis make up only 5% of patients with CRC.

CRC predominantly affects older people, with
most cases occurring in people aged 50 years and old-
er. However, about 11% of CRC cases are registered in
people under the age of 50 years [9]. Modifiable fac-
tors, such as physical activity, dietary patterns, and

bad habits, play an important role in CRC development
in youngsters.

Therefore, studies of modifiable risk factors for the
development of CRC are of great scientific and practi-
cal significance. The role of primary prevention, based
on understanding the etiology of the pathological pro-
cess, in the fight against CRC necessitates improving
approaches to forming risk groups when conducting
screening programs, considering the factors to which
patients are exposed.

The study aimed to investigate modifiable risk fac-
tors for the development of colorectal cancer.

Materials and methods: A systematic search was
conducted in electronic databases PubMed, Cochrane
Library, eLIBRARY, CyberLeninka, and Google Scholar.
The study included reports of randomized and cohort
studies conducted on large populations, meta-analyses,
systematic reviews, original full-text articles in English
and Russian, open access, and containing statistical-
ly confirmed conclusions. Exclusion criteria: brief re-
ports, newspaper articles, paywalled articles, abstracts,
and personal communications. The search depth was
10 years (2013-2023). The selection algorithm produced
5085 articles. The final analysis included 35 sources that
were tested for relevance.

Results: CRC is a common complex disease caused
by a combination of endogenous (genetic) and exoge-
nous factors, such as diet and bad habits.

FAP is a fairly rare inherited disease that accounts
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for less than 1% of CRC cases. FAP is inherited in an
autosomal dominant manner and occurs in approx-
imately 1/8300 newborns with equal frequency in
both sexes [10].

Itis extremely rare (up to 1% of all cases in the world)
that mutations in the MUTYH gene cause colon can-
cer. MUTYH-associated polyposis is the only polyposis
syndrome with an autosomal recessive mode of inher-
itance, often phenotypically similar to an attenuated
form of familial adenomatosis of the colon. Mutations in
both alleles of the gene are required to develop the dis-
ease, but an increased risk of developing CRC has been
noted in carriers of monoallelic mutations. The diagno-
sis of MUTYH-associated polyposis should be suspected
in cases of CRC in a patient over 45 years of age in the
presence of polyps in the colon [11, 12].

In turn, age is one of the important factors with
which the development of this disease is most clearly
associated. The likelihood of developing CRC increases
as the body ages. More than 90% of patients with CRC
are over 50 years old; the average age of patients with
CRC is about 60 years. Thus, after 50 years, the risk of
developing CRC doubles in each subsequent decade
of life [13].

The incidence of CRC has steadily decreased among
patients aged 50 years and older, but the opposite trend
has been observed among younger people. Thus, in the
United States, the incidence of local, regional, and dis-
tant colon and rectal cancer at the age of 20-34 years,
as well as rectal cancer at the age of 35-49 years, has in-
creased. Based on current trends, by 2030, the incidence
of colon and rectal cancer will increase by 90.0% and
124.2% in patients of 20-34 years old and by 27.7% and
46.0% in patients of 35-49 years, respectively [14]. No-
tably, CRC incidence has increased exclusively in young
people in eight high-income countries spanning three
continents (Australia, Finland, New Zealand, Norway,
Sweden, etc.), potentially signaling changes at an early
age. Influencing colon carcinogenesis [15].

Thus, an increasing trend in diagnosing a young on-
set of CRC before 50 years is observed worldwide. Con-
sequently, modifiable factors, such as lifestyle and
dietary habits, play a large role in developing this pa-
thology.

A clear link has been identified between the con-
sumption of ultra-processed foods and the develop-
ment of CRC. Scientists from Tufts Research Universi-
ty ( Massachusetts, USA) conducted a study in which
more than 200 thousand people over 25 participated.
The participants were given a list of 130 products and
had to mark the foods they often consume. The relation-
ship between the presence of CRC in the participants
and their diet was analyzed based on the data obtained.
People who liked to snack on sausage, bacon, ham, and
sausages were at risk. From this, it can be concluded
that high consumption of fully processed foods, regard-
less of gender, is associated with an increased risk of de-
veloping CRC [16-18].

The main concerns regarding the risk of developing
CRC are food additives that improve palatability, nutri-

tional value, and shelf life, including food colors, sweet-
eners (saccharin, cyclamate, aspartame), antioxidants,
and nitrites. The role of low-calorie and low-nutrient
sweeteners in carcinogenesis has been widely debat-
ed over the past few decades. Thus, aspartame studies
have shown that it increases chromosomal aberrations
and DNA fragmentation in the liver and bone marrow of
maternal albino rats and their offspring [19]. Therefore,
the genotoxicity and carcinogenicity of food additives
such as saccharin and aspartame are likely, and caution
should be exercised regarding their consumption. Cur-
rently, there is no reliable data on the effect of nutri-
tional supplements on the development of CRC alone.
There is only a prospective epidemiological study that
provides convincing evidence of their general carcino-
genic potential [20].

Regarding preventing CRC based on dietary chang-
es, in 2011, scientists from the UK and the Netherlands
conducted a meta-analysis of prospective observation-
al studies examining the association of high dietary fi-
ber intake, in particular grains and whole grains, with a
reduced risk of developing CRC. Whole grains are im-
portant sources of dietary fiber and may reduce the risk
of developing CRC by increasing stool bulk, diluting fe-
cal carcinogens, and reducing contact between carcin-
ogens and the colon mucosa by reducing transit time.
Fiber, fermented by the intestinal microbiota, leads to
the formation of short-chain fatty acids, which resist the
malignant transformation of intestinal cells. Other com-
ponents of whole grains, such as antioxidants, vitamins,
trace elements, phytates, phenolic acids, lignans, and
phytoestrogens, also positively affect bowel function.
At the same time, whole grains are high in folic acid and
magnesium, the consumption of which reduces the risk
of CRC [21].

Researchers from the World Cancer Research Fund
and the American Institute for Cancer Research have
found that drinking more than 30 grams of ethyl alco-
hol in alcoholic beverages per day is a strong cause of
CRCin men and a likely cause in women. According to a
meta-analysis that included results from 16 cohort stud-
ies of more than 6,300 patients with CRC, increased al-
cohol consumption was associated with an increased
risk of CRC, with the risk increasing by 15% for every 100
g of pure alcohol per week. High alcohol consumption
(>24.6 g/day) has been associated with an increased risk
of CRC [22, 23].

Cigarette smoking increases the risk of CRC in a
dose- and duration-dependent manner and smoking
cessation reduces the risk of CRC. The risk of CRC in-
creases linearly with the intensity and duration of smok-
ing. However, it is worth noting that former smokers
who have quit smoking for more than 25 years have a
significantly reduced risk of developing CRC compared
to current smokers [23-25].

Obesity is associated with significant metabolic and
endocrine abnormalities, including changes in sex hor-
mone metabolism, insulin, insulin-like growth factor
signaling, adipokines, or inflammatory pathways. Cellu-
lar and molecular mechanisms that change during car-
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cinogenesis may be associated with obesity, but the
mechanism by which obesity influences the develop-
ment of CRC is not fully established. It is believed to be
due to hyperinsulinemia [26-29].

In observational studies, glycemic features such as
hyperinsulinemia (i.e., high fasting insulin levels) sup-
port a causal influence on the increased risk of CRC.
Therefore, pharmacological interventions or lifestyle
changes that reduce circulating insulin levels may be
useful in preventing colorectal tumorigenesis [30-33].

Independent of exercise and obesity, long periods of
sedentary television viewing, a surrogate for an inactive
lifestyle, were associated with an increased risk of ear-
ly-life CRC, particularly in the rectum. These results fur-
ther prove the importance of maintaining an active life-
style [34, 35].

Discussion: According to the analysis of foreign and
domestic literature, the cause of the development of
CRC is the simultaneous influence of endogenous and
exogenous factors, which consistently contribute to the
tumor phenotype. The analysis showed convincing ev-
idence of the influence of modifiable factors caused by
the spread of the “Western” lifestyle. We assume that
giving up bad habits and sufficient physical activity re-
duces the risk of developing this pathology, but this re-
quires larger studies.

Conclusion: CRC is widespread globally and annual-
ly claims the lives of approximately 500 thousand peo-
ple. Public health is faced with the problem of diagnos-
ing this disease since, in most cases, the disease in the
early stages is asymptomatic, and the cause of CRC is a
whole complex of reasons. It should be noted that only
25-30% of CRC cases are associated with non-modifi-
able risk factors such as genetic factors, personal histo-
ry of polyps, and inflammatory bowel disease. 70-75%
of CRC cases occur sporadically and are associated with
modifiable risk factors such as smoking, alcohol con-
sumption, unhealthy diet, sedentary lifestyle, physical
inactivity, and obesity. Therefore, improving the prima-
ry prevention program at the state level is necessary, fo-
cusing on younger people exposed to modifiable risk
factors for developing CRC.

References :

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Global cancer statistics,
2022 // CA Cancer. J. Clin. - 2022. - Vol. 72. - P. 7-33. https://doi.
0rg/10.3322/caac.21708

2. Ferlay J., Colombet M., Soerjomataram I., Parkin DM, Pifieros M.,
Znaor A., Bray F. Cancer statistics for the year 2020: An overview // Int.
J.cancer. - 2021. - Apr 5. https://doi.org/10.1002/ijc.33588

3. Global Burden of Disease 2019 Cancer Collaboration. Cancer
Incidence, Mortality, Years of Life Lost, Years Lived With Disability, and
Disability-Adjusted Life Years for 29 Cancer Groups From 2010 to 2019:
A Systematic Analysis for the Global Burden of Disease Study 2019 //
JAMA Oncol. — 2022. - Vol. 8(3). - P. 420-444. https://doi.org/10.1001/
jamaoncol.2021.6987

4. Itogi work Koordinacionnogo soveta po onkologicheskim
zabolevaniyam JSC “KazNIIOiR” za 2022 god v ramkax realizacii
meropriyatij Kompleksnogo plana po bor'be s onkologicheskimi
zabolevaniyami za 2018-2022 year. — Almaty: KazNIIOiR, 2023 [Results
of the work of the Coordination Council for Oncological Diseases
of JSC “KazNIIOiR" for 2022 as part of the implementation of the
activities of the Comprehensive Plan for Combating Cancer Diseases
for 2018-2022. - Almaty: KazNIIOiR, 2023 (in Russ.)]. https://onco.kz/
news/itogi-raboty-koordinatsionnogo-soveta-po-onkologicheskim-

zabolevaniyam-ao-kazniioir-za-2022-god-v-ramkah-realizatsii-
meropriyatij-kompleksnogo-plana-po-borbe- s-onkologicheskimi-
zabolevaniyami-za-2018/

5. Ma X.,, Zhang B., Zheng W. Genetic variants associated with
CRC risk: comprehensive research synopsis, meta-analysis, and
epidemiological evidence // Gut. - 2014. - Vol. 63(2). — P. 326-336. https:/
doi.org/10.1136/gutjnl-2012-304121

6. Afonin G.A., Baltayev N.A. Kaidarova D.R., Abubakriyev
A.K., Kalmenova P.B. Clinical and phenotypic variants of hereditary
and sporadic colorectal cancer in young patients // Oncology and
radiology of Kazakhstan. - 2021. - No. 60 (2). - P. 9-21. https://doi.
0rg/10.52532/2663-4864-2021-2-60-9-21

7. Pellat A., Netter J., Perkins G., Cohen R., Coulet F., Parc Y., Svrcek
M., Duval A., André T. [Lynch syndrome: What is new? (in French)] // Bull
Cancer. — 2019. - Vol. 106(7-8). — P. 647-655. https://doi.org/10.1016/j.
bulcan.2018.10.009

8. Carethers J.M., Stoffel E.M. Lynch syndrome and Lynch syndrome
mimics: The growing complex landscape of hereditary colon cancer //
World J. Gastroenterol. — 2015. — Vol. 21(31). - P. 9253-9261. https.//doi.
0rg/10.3748/wjg.v21.i31.9253

9. Siegel R.L., Torre L.A., Soerjomataram |. Global patterns and
trends in CRC incidence in young adults // Gut. — 2019. - Vol. 68 (12). - P.
2179-2185. https://doi.org/10.1136/gutjnl-2019-319511

10. Bellido F., Pineda M., Aiza G., Valdés-Mas R., Navarro M., Puente
DA, Pons T, GonzdlezS., Iglesias S., Darder E., Pifiol V., Soto JL, Valencia A
. Blanco I., Urioste M., Brunet J., Ldzaro C., Capelld, G., Puente XS, Valle,
L. POLE and POLD1 mutations in 529 kindred with familial CRC and/or
polyposis: review of reported cases and recommendations for genetic
testing and surveillance // GIM. - 2016. - 18(4). — P. 325-332. https.//doi.
org/10.1038/gim.2015.75

11. Toboeva M.X., Pikunov D.Yu., Tsukanov A.S., Frolov S.A. Kliniko-
geneticheskie osobennostiu pacientov s MUTYH- associated polipozom
// Vopr. onkol . = 2020. - No. 6. - S. 673-678 [Toboeva M.Kh., Pikunov
D.Yu., Tsukanov A.S., Frolov S.A. Clinical - genetic peculiarities at
patients with MUTYH- associated polyposis // Vopr. Oncol. - 2020. - Vol.
6. — P. 673-678 (in Russ.)]. https://doi.org/10.37469/0507-3758-2020-66-
6-673-678

12. Toboeva M.X., Shelygin Yu.A., Frolov S.A., Kuz’'minov A.M.,
Tsukanov A.S. MUTYH-associated polipoz tolstoj kishki // Terapevt.
arx. — 2019. - No. 2. - S. 97-100 [Toboeva M.Kh., Shelygin Yu.A., Frolov
S.A., Kuzminov A.M., Tsukanov A. S. MUTYH-associated polyposis thick
intestines // Ther. Arch. - 2019. — No. 2. — P. 97-100 (in Russ .)I. https://doi.
0rg/10.26442/00403660.2019.02.000124

13. Bailey CE, Hu CY, You YN, Bednarski BK, Rodriguez-Bigas MA,
Skibber JM, Cantor SB, Chang GJ Increasing dispatrities in the age-related
incidences of colon and rectal cancers in the United States, 1975-2010 //
JAMA surgery . - 2015. - Vol. 150(1) - R. 17 - 22. https://doi.org/10.1001/
jamasurg.2014.1756

14. Doubeni CA, Laiyem AO, Major JM, Schootman M., Lian M., Park
Y., Graubard B, Hollenbeck AR, Sinha R., Socioeconomic status and the
risk of CRC: an analysis of more than a half million adults in the National
Institutes of Health AARP Diet and Health // Cancer. - 2013. - Vol. 19(2). -
P. 467. https://doi.org/10.1002/cncr.26677

15.ChenS.,MaT, CuiW.,, LiT, LiuD., Chen L., Zhang G., Zhang L., Fu
Y. Frailty and long-term survival of patients with CRC: a meta- analysis
// Aging Clin. Exp. Res. — 2022. — Vol. 34(7). — P. 1485-1494. https://doi.
0rg/10.1007/540520-021-02072-x

16. Hang D., Wang L., Fang Z., Du M., Wang K., He X., Khandpur N.,
Rossato SL, Wu K., Hu Z., Shen H., Ogino S., Chan AT, Giovannucci EL,
Zhang FF, Song M. Ultra-processed food consumption and risk of CRC
precursors: results from 3 prospective cohorts // J. Nat. Cancer Inst. —
2023. - Vol. 115(2). - P. 155-164. https://doi.org/10.1093/jnci/djac221

17.Keum N., Giovannucci E. Global burden of CRC: emerging trends,
risk factors and prevention strategies // Nat. Rev. Gastroenterol. Hepatol.
-2019.-Vol. 16. - P. 713-732. https://doi.org/10.1038/s41575-019-0189-8

18. Rogers CR, Moore JX, Qeadan F., Gu LY, Huntington MS,
Holowatyj AN Examining factors underlying geographic disparities
in early-onset CRC survival among men in the United States // Am. J.
Cancer Res. — 2020. — Vol. 10. - pp. 1592-1607. www.ajcr.us/ISSN:2156-
6976/ajcr0112940

19. Ucar A., Yilmaz S. Saccharin genotoxicity and carcinogenicity:
a review. Advances in food. // Sciences. - 2015 . - Vol. 37(3) -
R. 138 - 1 42. https://www.researchgate.net/profile/Serkan-
Yilmaz-6/publication/275648837_Saccharin_genotoxicity_and_
carcinogenicity_a_review/links/55fa97b708aec948c4ab5b16/
Saccharin-genotoxicity-and-carcinogenicity-a-review . pdf

20.YilmazS., Ugar, A. A review of the genotoxic and carcinogenic
effects of aspartame: is it safe or not? // Cytotechnology — 2014 .. — Vol.
66(6). — R. 875 - 881. https://doi.org/10.1007/510616-013-9681-0

Oncology and Radiology of Kazakhstan, Ne4 (70) 2023 53



LITERATURE REVIEWS

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

21. Soffian SSS, Nawi AM, Hod R., Chan HK, Hassan MRA Area-
Level Determinants in CRC Spatial Clustering Studies: A Systematic
Review // Int. J. Environ. Res. Public Health. - 2021. - Vol. 18(19). - R.
10486. https://doi.org/10.3390/ijerph181910486

22. Zhou X., Wang L., Xiao J., Sun J., Yu L., Zhang H., Meng X.,
Yuan S., Timofeeva M., Law PJ, Houlston RS, Ding K., Dunlop MG,
Theodoratou E., Li X.. Alcohol consumption, DNA methylation
and CRC risk: Results from pooled cohort studies and Mendelian
randomization analysis // Int. J. Cancer. - 2022. - Vol. 151(1) . - P. 83-
94. https://doi.org/10.1002/ijc.33945

23. Amitay E.L., Carr PR, Jansen L., Roth W., Alwers E., Herpel
E., Kloor M., Bldker H., Chang-Claude J., Brenner H., Hoffmeister
M. Smoking, alcohol consumption and CRC risk by molecular
pathological subtypes and pathways // Br. J. Cancer. - 2020. - Vol.
122. - P. 1604-1610. https://doi.org/10.1038/541416-020-0803-0

24, Botteri E., Borroni E., Sloan EK, Bagnardi V., Bosetti C., Peveri
G., Santucci C., Specchia C., van den Brandt P., Gallus S., Lugo A.
Smoking and CRC Risk, Overall and by Molecular Subtypes: A Meta-
Analysis // Am. J. Gastroenterol. — 2020. - Vol. 115(12). — P. 1940-1949.
https://doi.org/10.14309/ajg.00000000000000803

25. Prudnikova I. _ I., Kruchinina M. _ V. , Svetlova I. _ O.,
Kurilovich S. _ A., Voitsitsky V. _ E., Ryaguzov M. _ E., Khadagaev
I. _ B. _ CRC : factors risk And protection // E&CG . - 2017. - No. 9
(145). - S. _ 96-105 [Prudnikova Ya.l. , Kruchinina MV, Svetlova IO,
Kurilovich SA, Vojcickij VE, Ryaguzov ME, Xadagaev IB Kolorektal’'nyj
rak : factory riska i protekcii // E'iKG . — 2017. — No. 9 (145). - S. 96-
105 (in Russ.)]. https://cyberleninka.ru/article/n/kolorektalnyy-rak-
faktory-riska-i-protektsii

26. Lauby- Secretan B., Scoccianti C., Loomis D., Grosse Y.,
Bianchini F., Straif K. Body Fatness and Cancer - Viewpoint of the
IARC Working Group // New Engl. J. Med. - 2016. - Vol. 375(8). — P.
794-798. https://doi.org/10.1056/NEJMsr1606602

27. Semina E.V., Danilova N.V., Olejnikova N.A., Agapov M.A.,
Rubina K.A. Vliyanie ozhireniya na development i progressiyu
zlokachestvennyx novoobrazovanij: obzor modernnyx dannyx i
novyx terapevticheskix mishenej // Sib . Onkol. Zh. - 2021. - T. 20, No.
4. - S. 130-145 [Semina E.V., Danilova N.V., Oleynikova N.A., Agapov
M.A., Rubina K.A. The influence of obesity on the development and
progression of malignant neoplasms: a review of current data and
new therapeutic targets // Sib. Oncol. J. - 2021. - Vol. 20, No. 4. - P. 130-
145 (in Russ.)] . https://doi.org/10.21294/1814-4861-2021-20-4-130-145

28. Dexissi E.l, Stanoevich U.S., Grebenkin E.N., Chxikvadze
V.D. Pathogenetic special features colorectal’ nogo raka na
fone narushenij zhirovogo i coal water exchange // Vest. Ros.
Nauch. Centra Rentgenoradiol. MZ RF. — 2013. - T. 2, No. 13. - S. 5
[Dehissi E.l, Stanoevich U.S., Grebenkin E.N., Chkhikvadze V.D.
Pathogenetic features of CRC against the background of disorders
of fat and carbohydrate metabolism // Vest. Ross. Scientific
Center for X-ray Radiology MOH RF. - 2013. - Vol. 2, No. 13. - P. 5

(in Russ.). https://cyberleninka.ru/article/n/pathogeneticheskie-
osobennosti-kolorektalnogo-raka-na-fone-narusheniy-zhirovogo-
i-uglevodnogo-obmena

29. Nikitenko T.M., Shherbakova L.V., Malyutina S.K., Mustafina
S.V., Verevkin E.G., Ragino Yu.l., Vojcickij V.E., Pyatibratova A.V.,
Rymar O.D. Metabolicheskij syndrome kak factor riska colorectal’
nogo raka // Ozhirenie i metabolism. - 2017. - T. 14, No. 2. - S. 24-
32 [Nikitenko T.M., Shcherbakova L.V., Malyutina S.K., Mustafina
S.V., Verevkin E.G., Ragino Yu.l., Voitsitsky V.E., Pyatibratova A.V.,
Rymar Oh.D. Metabolic syndrome How factor risk CRC // Obesity and
metabolism. — 2017. - Vol. 14, No. 2. — P. 24-32 (in Russ.)]. https://doi.
0rg/10.14341/omet2017224-32

30. Idiyatullina E".T., Pavlov V.N. Modern aspekty e’pidemiologii,
diagnostikiiterapiicolorectal’nogoraka//Med.Vest.Bashkortostana.
- 2017. - T. 12, No. 4 (70). - S. 115-121 [Idiyatullina E.T., Pavilov V.N.
Modern aspects of epidemiology, diagnosis and therapy of CRC //
Med. West. Bashkortostan. — 2017. - Vol. 12, No. 4 (70). - P. 115-121
(in Russ.)]. https://cyberleninka.ru/article/n/sovremennye-aspekty-
epidemiologoii-diagnostiki-i-terapii-kolorektalnogo-raka

31. Murphy N., Song M., Papadimitriou N., Carreras-Torres R.,
Langenberg, C., Martin RM, Tsilidis KK, Barroso I., Chen J., Frayling
TM, Bull CJ, Vincent EE, Cotterchio M., Gruber S.B., Pai R.K., Newcomb
P.A., Perez-Cornago A., van Duijnhoven F.J. B., Van Guelpen B.,
Vodicka P., Gunter MJ Associations Between Glycemic Traits and
CRC: A Mendelian Randomization Analysis // J. Natl. Cancer Inst. —
2022. - Vol. 114(5). - P. 740-752. https://doi.org/10.1093/jnci/djac011

32.Dong Y., Zhou J., Zhu Y., Luo L., He T., Hu H., Liu H., Zhang Y.,
Luo D., Xu S., Xu L., Liu J., Zhang J ., Teng Z. Abdominal obesity and
CRCrrisk: systematic review and meta-analysis of prospective studies
// Biosci . Rep. — 2017. — Vol. 12 (37). - P. 6. https://doi.org/10.1042/
BSR20170945

33. Suzuki S., Goto A., Nakatochi M., Narita A., Yamaji T., Sawada
N., Katagiri R., Iwagami M., Hanyuda A., Hachiya T., Sutoh Y., Oze I.,
Koyanagi YN, Kasugai Y., Taniyama, Y., Ito H., Ikezaki H., Nishida Y.,
Tamura T., Mikami H., Iwasaki M. Body mass index and CRC risk: A
Mendelian randomization study // Cancer Sci. - 2021. — Vol. 112(4). -
P. 1579-1588. https://doi.org/10.1111/cas.14824

34. Starostin R.A., Gataullin B.l., Valitov B.R., Gataullin I.G.
Kolorektal’nyjrak: e’pidemiologiyaifaktoryriska// PovolzhskijOnkol.
Vest. - 2021.-T. 12, No. 4 (48). - S. 52-59 [Starostin R.A., Gataullin B.1.,
Valitov B.R., Gataullin I.G. Colorectal cancer: epidemiology and risk
factors // Povolzhsky Oncol. Vest. — 2021. - Vol. 12, No. 4 (48). - P. 52-
59 (in Russ.)]. https://cyberleninka.ru/article/n/kolorektalnyy-rak-
epidemiologiya-i-faktory-riska

35. Nguyen LH, Liu PH, Zheng X., Keum N., Zong X., Li X., Wu K.,
Fuchs CS, Ogino S., Ng K., Willett WC, Chan AT, Giovannucci EL, Cao
Y. Sedentary Behaviors, TV Viewing Time, and Risk of Young-Onset
CRC.// JNCI Cancer Spectrum. — 2018. - Vol. 2(4). — P. 73. https://doi.
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AHJIATIA

KOJIOPEKTAJIBJIbI KATEPJII ICIK JAMYBIHBIH MOAUGUIIUPYJIANUTHIH
KAVYIII ®PAKTOPJIAPBI:
9 EBUETKE IIOJIY

K.A. Conmanoea', IILLE. Toxanosa'

«Cemeit meguumHa yHusepcuteTin KEAK, Cemeit, KasakctaH PecnyGnukacs!

Oszexminizi: Konopexmanvouvl kamepai icik (KKI) — kamepai icik npoghunindeei ey kon mapaiean opuindapouy 6ipi. Kazaxcmanoa, onem-
HIH KenmezeH endepindezioell, coyabl oHxcbLI0bIKmMa KKI-nen xanvikmoly aypyulagovizbiHbly apmysl 0aukaniaosl. /lemex, atmMakmolk JcoHe
Memaekemmix deyeelnepoiy 6acmanksl ai0bli Ay 6A20apIAMAIAPLIH 93IPAeY YUliH, OCbL NAMOLOLUSIbIK NPOYecKe OKelemin Kayin hakmop-

apbIH DIy MAHBI30bL.

3epmmeyoin makcamuol — KOLOPEKMANLOLL KAMEPL ICIK AYPYbIHBIY MOOUDUYUDYIATUMbIH KAYIN (AKMOPIAPbIH 3epmmey.
Aoicmepi: PubMed, Cochrane library, elibrary, Cyberleninka, Google Scholar snekmpornowsix depexkopaapbinoa sicyiieni i30ey Heypeizinoi.

3epmmeyee yaken nonyiayuAIapoa xcypeisineen panooMu3ayuaIaHean JHeoHe Ko2opmmolK 3epmmeynep nypaivl ecenmep, Mema-manoayiap
JICOHe Jicytieni WONYIAp, aublK KOJICeMIMOI JcoHe CIamucmuKaiblk pacmanean KOpblmblHObLIAPl OAP A2blIUbIH JCOHEe Opblc MindepiHoe2i
MYNHYCKA MONblK MOminoi maxaianap Kipoi. Epexwenik kpumepuiinepi: KbicKauia ecenmep, 2a3em Maxaiaiapbl dcoHe Hcexe xabapaamanap.
I30ey mepenaiei 10 scwin 60061 (2012-2022).

Homuoicenepi: scapusnanean 0epexmep Ouema, memexi uiezy, aiko2oav0i mymuiny, cemizoik sxcone Qu3uKaivlk 6encenoiniK cuaKmeol
KOJIOpeKmanbObl Kamepai iCikmiy OamyblHa 632epmiiemin Kayin (hakmopiapulHuly eneyil 9cepiH Kopcemeoi.

Kopvimuinowvr: KKI-0yn iwki dcone coipmisl paxmopiaapovly ocepiner naioa 601amoin ROIUIMUON0UANBIK aypy. Anatioa, KPP jcazoaii-
napeinviy mex 25-30% - bl eeHemuKkanbli pakmopaap, noIUnmepoiy Jceke mapuxvl JcoHe iuekmiy KabblHy aypyiapel CUSKMbL 032epMeumin
Kayin gpaxmopaapvina batinanvicmul. KPP scazoaiirapvinviy 70-75%-v1 anda-canoa naiioa 601a0el scone memexi uiezy, aiko2oavoli mymolty,
Oypbic emec Mmamakmary, OMulPbIKUbl OMIp CANMbl, PUIUKATBIK DeNCeHOINIKmMIY 6OAMAaybl, Mai bacy CUsKmol o32epmiiemin Kayin gaxmop-
aapeina 6aiaansbicmsl 601A0bL.

Tyiiinoi co3oep: xonopexmanvovl Kamepii icik (KKI), snudemuonozus, kayin gpakmopsi, Kazaxkcman Pecnyonuxacot.
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AHHOTANUS

MOINPUINUPYEMBIE ®AKTOPBI PUCKA PA3BBUTHUA KOJTOPEKTAJIBHOI'O PAKA:
OB30P JIMTEPATYPbI

K.A. Conmanoead', IILE. Toxkanoea'
HAO «MeanuunHckuii yauepcuteT Cemeity, Cemelt, Pecrybnuka Kasaxcra

Axmyanvrnocms: Konopexmanvuwiil pax (KPP) — 3mo 00Ha u3 camulx 4acmo 8cmpeuaouuxcs 10Kaiu3ayul OHKOJI02UYecko2o npoguis. B
Kaszaxcmane, kax u 6 borvuiuncmee cmpan Mupa, 6 nocieonee oecsimuiiemue ommeyaemes yeeaudenue savonesaemocmu nacenenus KPP. Cne-
008amenbHO, BAANCHO 3HAMb DAKMOPbL PUCKA, NPUBOOAWUE K OAHHOMY NAMONO2UYECKOMY npoyeccy, 0Jisl pa3pabomKu npoepamm nepeuttoll
NPOPUIAKMUKY KAK PeSUOHATILHO20, MAK U 20CYOAPCMEEHHO20 YPOBHEI.

Lens uccneoosanus — usyuenue MoOUPUYUPYEMBIX PAKMOPOS PUCKA PA3BUMUS KOIOPEKMANIbHO2O PAKA.

Memoowi: Ilposeden cucmemamuueckuii NOUCK 6 d1eKmponHslx 6azax oanuvix PubMed, Cochrane library, eLIBRARY, CyberLeninka,
Google Scholar. B ucciedosanue 6xkaouaiucy omuemsl 0 paHOOMUUPOBAHHBIX U KO2OPMHBLX UCCAEO08AHUSX, NPOBEOCHHBIX HA OONLUUUX 1O~
NYAAYUAX, MeMA-AHAIU3bL U CUCHeMAmUYecKue 0030pbl, OPUSUHALbHbLE NOJHONMEKCHOBble CIMAMbU HA AHSTUNICKOM U PYCCKOM S3bIKAX, HAXO0-
osyuecs 8 OMKpbIMoM 00cmyne u cooepiicaujue CMamucmu4ecku noomeepiIcoeHnble 8blg00bl. Kpumepuu uckiiovenus: kpamkue omdemot,
easemmuvie cmambvu u auyHvle coobwenus. I nyouna noucka cocmasuna 10 nem (2013-2023).

Pesynomamor: Onyobaukosannvle Oannble Ompasicarom navumenvhoe siusnue na paszsumue KPP moouduyupyemoix ¢pakxmopos pucka,
MAaKux KaKk 0coOeHnocmu payuoHa NUManus, Kypenue, ynompe0oieHus anko20s, OHCUPeHus u 2unoOUHAMUS.

3aknrouenue: KPP asnsiemcs nonudsmuonocuieckum 3a001e6anuem, Komopoe 803HuKaem noo IusHUeM Kax 6HympeHHux, max u 6HeuHux
¢axkmopos. Oonarxo ece2o muwv 25-30% cayuaes KPP ces3anvl ¢ HeMOOUGuyupyemoimu paxmopamu puckd, makumi Kak 2eHemudeckue (ax-
Mopwl, AUYHBII AHAMHE3 NOIUNOG U 8OCNAIUMeNbHble 3a00nesanus kKuweynuka. 70-75% cayuaeé KPP 603Hukarwom cnopaduyecku u ces13aHol
¢ MOOUuyupyembiMu Paxmopamu pucka, makumu Kax Kypeuue, ynompeoienue aiko2os, He30oposoe numanue, Maiono08uxCHulll oopas
JHCUBHU, OMCYMCMEUe PuU3ULeCKOl AKMUBHOCMU, 0JCUPEHUe.

Knrueswte cnosa: xonopexmanvuuiii pax (KPP), snudemuonoeus, ghakmop pucka, Pecnybnruxa Kazaxcman.
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ABSTRACT

Relevance: Cervical cancer is a significant public health problem worldwide, with human papillomavirus infection playing a vital
role as a risk factor. Photodynamic therapy is a minimally invasive treatment for HPV-related cervical lesions that uses photosensitizers

and light to destroy abnormal cells selectively.

The study aimed to review the different types of molecules used in PDT to reduce the morbidity and mortality associated with cer-

vical cancer.

Methods: We conducted a comprehensive search for all relevant articles investigating the ef-ficacy and safety of PDT in the treat-
ment of HPV-associated cervical cancer. We determined PICO scores for the review and performed a literature search of the PubMed
database. An examination of the PubMed online database using keyword combinations identified 71 studies conducted between 2013

and 2023 that investigated using PDT to treat RSM cells.

This article reviews ongoing clinical trials examining the efficacy of PDT in treating low-grade squamous cell intraepithelial ne-
oplasia and high-grade squamous cell intraepithelial lesions, as well as preclinical approaches using different molecules for PDT in

cervical cancer.

Results: Potential molecules for PDT are described, their advantages and disadvantages evalu-ated, and solutions to improve their
compatibility with antitumor treatment are proposed. Our review shows that PDT is a promising therapeutic approach for diagnosing
and treating HPV-related cervi-cal lesions. At the same time, we observe that using different classes of dyes enhances the anticancer

effects of PDT.

Conclusion: Fullerene and ALA-PDT are potential leaders for more intensive use in PDT, which will further help reduce the global
incidence and mortality from cervical cancer. However, further studies are needed to evaluate its long-term efficacy and safety.
Keywords: cervical cancer; human papillomavirus (HPV); Photodynamic therapy (PDT); Squamous intraepithelial neoplasia.

Introduction: Cervical cancer (CC) is one of the
leading causes of cancer mortality among women
worldwide [1]. The presence of human papilloma-
virus (HPV) is a significant factor contributing to
the development of cervical cancer [2]. Tradition-
al methods of diagnosis and treatment often face
difficulties in detecting and treating precancerous
lesions that precede the onset of cancer. The cell
lining of the cervix can cause a variety of precan-
cerous lesions, including cervical dysplasia - cer-
vical intraepithelial neoplasias (CIN1, CIN2, CIN3),
high-grade squamous intraepithelial lesions (HSIL),
and low-grade squamous intraepithelial lesions
(LSILs).

LSIL specifies the mildest form of these lesions, while
CIN2 is in the intermediate category, and CIN3 repre-
sents the most severe condition. HSIL includes CIN2 and
CIN3 and is considered a high-risk cervical cancer pre-
cursor. If left untreated, HSIL has a higher chance of pro-
gression to cancer compared to CIN1 or LSIL. In order
to overcome this obstacle, scientists have developed an
innovative technology that aims to improve the diag-
nosis and treatment of primary and precancerous cervi-
cal lesions associated with HPV [3]. This technology is a

photodynamic therapy (PDT), which is a minimally inva-
sive therapeutic method that uses photosensitizers (PS)
and light for targeted action and elimination of abnor-
mal cells [3].

The new approach includes a combination of a flu-
orescent dye and a specialized imaging system, which
facilitates visualizing cervical lesions in real time [4,
5]. During that procedure, the cervix is covered with
PS, and the target area is exposed to a specific wave-
length of light [6]. This process triggers PS to generate
the reactive oxygen species that selectively destroy
abnormal cells [7]. By precisely targeting the affect-
ed cells, this method reduces the risk of damage to
healthy tissues, thereby increasing the effectiveness
of treatment [8]. In addition, the applied imaging sys-
tem provides an accurate and effective identification
of cervical lesions associated with HPV [9]. Early detec-
tion of these lesions with this technology could lead
to more effective treatment and improved patient
outcomes [4, 10].

The PDT introduction highlights significant progress
in the diagnostics and treatment of HPV-related cervi-
cal lesions. Choosing a suitable dye is an important as-
pect when working with PDT. Over the years, various
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molecules have been used in this technique. However,
it is crucial to identify and evaluate these molecules to
develop the new PS with higher antitumor activity and
more excellent usability [11].

The study aimed to review the different types of
molecules used in PDT to reduce the morbidity and
mortality associated with cervical cancer.

Materials and Methods: A comprehensive search
was conducted for all relevant articles investigat-
ing the efficacy and safety of PDT in the treatment of
HPV-associated cervical cancer. Numerous studies ex-
amining the application of PDT in this area were re-
viewed, focusing on photochemotherapy, nanoparti-
cles, and PS agents.

PICO scores were determined for the review, and
a literature search of the PubMed database was per-
formed, where P (population) = women with HPV-asso-
ciated cervical cancer; | (intervention, exposure in our

case) = PDT; C (comparison group) = Placebo or other
treatment method groups, and O (outcome) = PDT clin-
ical efficacy and safety.

The PubMed online database has been examined
to find relevant articles related to the research topic.
The search process lasted from April to July 2023. The
VOS viewer tool (Centre for Science and Technology Re-
search, Leiden University, Netherlands) was also used to
identify the research topic’s concept, keywords, and au-
thors. Combinations of the following terms were used in
the search: CIN1, CIN2, CIN3, HSIL, LSIL, CERVICAL CAN-
CER, HPV, and PDT.

Results: A study of the online database PubMed
identified 71 studies conducted from 2013 to 2023
that investigated the use of PDT to treat cervical can-
cer. Of these, 13 clinical trials were identified as stud-
ying the HPV-associated early stages of cervical can-
cer (Table 1).

Table 1 - Studies on PDT in cervical cancer according to PubMed, 2013-2023

Author, Year,

# Study Design

Intervention

Efficiency

1 | Choietal., 2013
Retrospective study
[20]

Photogem IV and red laser light with a
J/em?,

Group 1: PDT only
Group 2: PDT + LEEP/Cone

CIN recurrence.

wavelength of 630 nm (CERALAS, Germany), 150

Group 3: PDT within 3 months of LEEP/cone.
Group 4: PDT 12 months after LEEP/Cone due to

Complete response for high-frequency HPV DNA:

+ 3-month follow-up: 89.8% (44/49);

+ 12-month follow-up period: 87,0% (40/46);
Complete response to PDT at 12 months follow-up:
98.1% (52/53)

Group 1: CIN2: 100% (2/2), CIN3: 100% (6/6), CIS: 80%
(4/5). CRR=100% (13/13)

2 | Hillemanns et al.,
2014

Clinical study [21]
cm?

suppositories + PDT, only follow-up

The experimental group (EG) — HAL vaginal
suppositories 100 mg; red coherent light with a
wavelength of 633 nm (Biolitec, Germany), 50 J/

Control group (CG) — only Placebo vaginal

Complete response for CINT after 6 months:

« EG: 57.1% (20/35)

« CG: 25.0% (4/16) [Placebo + PDT: 40.0% (4/10) and
follow-up group: 0% (0/6)], p=0.040

Complete response for HPV

+EG:73,3% (11/15)

+ CG: 50% (5 of 10) [Placebo + PDT: 28.6% (2 of 7) and
follow-up group: 100% (3 of 3)], p=0.397

Topical HAL hydrochloride treatment
0,2%, 1%, 5%

EG1: HAL 5%

EG2: HAL 1%

EG3: HAL 0.2%

CG: Placebo

3 | Hillemanns et al.,,
2014
Clinical study [22]

There was no statistically significant resultin CIN1 and
CIN1/2 and in HAL1% and HAL0.2% com-pared to the
Placebo group

Complete response in CIN2:

After 3 months: EG — 95% (18/19), Placebo - 57%
(12/21), p=0,009.

After 6 months: EG - 95% (18/19), Placebo - 62%
(13/21), p=0.021

Complete response for high HPV risk:

After 3 months: EG - 83% (5/6), Placebo —

0% (0/6)

After 6 months: EG - 83% (5/6), Placebo —

33% (2/6)

Dose-dependent response for CIN2+HPV eradica-tion:
After 6 months: HAL5% - 84% (16/19),

HAL1% - 48%. (14/29), HAL0.2% — 42% (8/19),

Placebo - 38% (8/21)

4 | Fuetal., 2016
Prospective study
[23]

light irradiation 100 J/cm?;
CG - untreated

EG - Local PDT with 5-ALA (Shanghai Fudan-
Zhangjiang Bio-Pharmaceutical Co., Ltd.) with
635 nm diode laser (LD600-C; Wuhan Yage
Photo-Electronic Co. Ltd, Wuhan, China),

« 3-month follow-up period for VR-HPV remission:
Complete response: 64.10% in EC vs. 24.32% in CG
(x?=12.152, p<0.01)

« 9-month follow-up for VR-HPV remission: Com-plete
response = 76.92% at TG vs. 32.40% at CG (x?>=15.202,
p<0.01)

« Follow-up at 9 months for CIN1 conversion: 83.33% in
EG vs. 0% in CG (x*=7.639, p<0.001).
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5 | Liuetal., 2016

Clinical study [24] | 632.8 nm, 100 J/cm?%;

EG - local PDT with 5-ALA; He-Ne red light laser

CG - High-frequency electro-ion treatment

« 6-month follow-up period for VR-HPV Response:
81.81% in EG and 52.73% in CG (x?>=4.9381, p<0.05);

+ 9-month follow-up period for VR-HPV Response:
10.91% in EG and 7.27% in CG (x*=2.1164, p<0.05);

« Overall response for VR-HPV DNA: 92.73% in EG and
60.0% in CG (x*>=4.2615, p<0.05)

6 | Parketal., 2016
Retrospective study
[25] wavelength of 630 nm 240 J/cm?

EG: Photogem and diode laser with a wavelength
of 632 nm and photoprint and diode laser with a

« Complete response for CIN = 95%
+ Disease progression: 4.5%
- Recurrence: 4.5% (18 months)

7 | Inadaetal., 2019
Clinical study [26]
light output of 80-180 J/cm?;

application of MAL cream only (n=6)

EG: MAL cream and about 150 LEDs of the
system, emitting at a wavelength of 630 nm,

CG: illumination of the cervix only (n=8) or

Complete response for CIN1: 75% (42/56) at

1 (12.5%) and 2 (62.5%) years of follow-up; CIN1
persisted in 5.4%, CIN2 progression in 8.9%, and CIN1
recurrence in 8.9% for 2 years after PDT.

In patients with CIN2/3, Complete response = 90%
after 1 (30%) and 2 (60%) years of follow-up.

CG: abstinence - 28.57% and persistence

of lesion - 14.3%;

The overall response rate was 57.14% at 1 and 2 years
of follow-up.

8 | Murakami et al.,
2020
Clinical study [16]

Intravenous sodium talapoporphine (NPe6) at a
dose of 40 mg/m? with a PDT of 100 J/cm?

Yepes Tpu 1 WwWecTb MecALeB:

After 3 and 6 months:

PDT was used in 9 patients (2 with CIN2 and 7 with
CIN3).

Treatment was confirmed in eight cases: 89%

9 | Mizuno et al., 2020
Clinical study [27]

5-ALC, 633nm wavelength light,
1000-150 J/cm?

Positive results: 96.1%

Complete response for CIN: 70.6%
Complete response for HPV: 79.4%
Recurrence: 3.7% (1/51)

10| Lietal., 2020
Prospective study
[28]

633 nm and 80 J/cm?

EG: 5-ALC and LED-IB type, wavelength

Complete response for VR-HPV:

3 months: 75.32% (58/77),

6 months: 80.52% (62/77),

12 months: 81.82% (63/77)

Complete response at CIN1 at 6-month follow-up:
88.31%, at 12-month follow-up: 94.81%

11| Zhang et al., 2022
Retrospective study| 635 nm and 100 J/cm?
[29]

5-ALC heat-sensitive gel and light irradiation at

6 months after ALA-PDT

Residual lesion incidence — 9.1% (3/33), p=0.004
Complete HPV Response rate - 66.7%, p=0.01
Recurrence rate was 3.3% at 2-year follow-up, p=0.021

12| Chen et al., 2022
Retrospective study| wavelength at 80 MW/cm?
[30]

5-ALC and LD600-C with 635 nm red light

After 6 months of follow-up:
EG: Complete response for HPV: 79.0%,
LSIL 80.6%, KG: HPV CR - 62.3%, LSIL: 64.2% (p<0.05)

13| Yao et al., 2022 Chlorine E6 with STBF-PDT
Retrospective study

(7]

The Complete response rate was 72.22% (13/18), and
the rates of HPV remission and complete

removal were 88.89% (16/18) and 83.33% (15/18),
respectively, at T-month follow-up. Complete re-
sponse: 88.89%, and the HPV remission rate reached
94.44% after 6 months.

Numerous clinical trials, pilot studies, retrospective
analyses, and prospective studies have investigated the
use of PDT for the treatment of CIN, LSIL, and HSIL and
have demonstrated promising results using a variety of PS
molecules:

1. 5-aminolevulinic acid (ALA): ALA is the PS used in
PDT for cervical cancer. Clinical trials have shown a pos-
itive result on the safety and efficacy of ALA-PDT in pa-
tients with CIN [12].

2. Aluminium phthalocyanine chloride: Second-gen-
eration PS, used in PDT to treat various types of cancer,
including cervical cancer, and has higher photodynamic
activity in the red spectrum and the ability to treat the
deeper placed tumors [13].

3. Photofrin: PS was approved for use in PDT for
many types of cancer, including cervical cancer [14]. An
analog of FS Photogem (made in RF).

4. Hexaminolevulinate: allows effective detection of
tumor zones due to the contrast of the protoporphyrin
IX red fluorescence with excitatory short-wave light and
direct use of its photodynamic activity to destroy super-
ficial or cavitary tumors [15].

5. Sodium talaporphin: Sodium Talaporphin is a PS
approved for the photodynamic therapy of various
types of cancer, including cervical cancer [16].

6. Chlorin e6: its high absorption rate in the near-in-
fra-red range supports deeper tissue penetration than
other PS. Chlorin e6 has also shown a higher selectivity
for cancer cells than healthy cells, making it a promising
candidate for PDT [17].

7. Porphyrin derivatives: Porphyrin derivatives such
as protoporphyrin IX and hematoporphyrin derivatives
are naturally occurring PS used in PDT for cervical can-
cer. These compounds occur naturally in the body and
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exhibit a higher accumulation rate in cancer cells than in
healthy cells. When exposed to light of a specific wave-
length, these PS generate the reactive oxygen species
capable of destroying the cancer cells [18].

8. Tehafirins: These are synthetic molecules that are
being studied for their potential use in PDT in various
types of cancer, including cervical cancer, and have ef-
fectively induced cancer cell apoptosis [19].

In addition, below are presented relevant preclinical
studies of the potential use of other types of molecules in
PDT in cervical cancer:

1. Curcumin is a naturally occurring low-toxicity
polyphenolic compound with anti-inflammatory and
antioxidant properties that have demonstrated antican-
cer effects [31-32].

2. Hypericin is a compound present in St. John’s
wort. It has photosensitizing properties and is used in
PDT for cervical cancer [33]. When light activates, hy-
pericin generates the reactive oxygen species that can
damage the cancer cells. In vitro and animal studies
have shown the efficacy of hypericin in killing cancer
cells [34]. However, further studies are needed to eval-
uate its efficacy in humans.

3. Indocyanine green (ICG) is a water-soluble dye of
the near infra-red range. Preclinical studies have shown
the potential use of ICG for PDT in cervical cancer [35-
36]. FDA approved it for clinical use.

4. Methylene blue is a blue dye that has been used
in medicine for several years. It has demonstrated the
efficacy of PDT for cervical cancer [37]. Available data
indicate that PDT mediated by methylene blue suc-
cessfully induces cervical cancer cell death by gener-
ating reactive oxygen species (in vitro in animals) [33,
371. Further research is needed to evaluate its effec-
tiveness in humans.

5. Bengal rose is a red dye with photosensitizing
properties, which has been used in medicine for many
years and in PDT for cervical cancer. When light is ac-
tivated, the Bengal rose produces the reactive oxygen
species that can damage the cancer cells. In vitro and
animal studies have shown the efficacy of the Bengal
rose in killing cancer cells [34]; however, further study is
needed to determine its efficacy in humans.

6. Zinc phthalocyanine exhibits high absorption
in the red-light spectrum, making it practical for PDT.
When exposed to light of a certain wavelength, PS gen-
erates the reactive oxygen species that can destroy the
cancer cells [19, 38].

7. Chlorophyll derivatives, other than chlorine e6,
have shown that chlorophyll-based PDT can induce the
apoptosis of cancer cells [39-40].

8. Methyl violet (methyl violet) is a cationic dye ex-
hibiting photodynamic activity. Preclinical studies have
assessed its use in cancer treatment [41].

9. Bacteriochlorins have been studied for their po-
tential use in PDT in various types of cancer [42]. How-

ever, there are currently no studies showing the efficacy
of bacteriochlorin-based PDT for the treatment of cer-
vical cancer.

10. Fullerenes are the carbon molecules. Preclinical
studies have shown that fullerene-based PDT can effec-
tively induce cancer cell death [43-44].

11. Xanthene molecules, such as eosin and eryth-
rosine, are a class of fluorescent molecules used as PS in
PDT of various types of cancer [45].

Discussion: Studies have shown that the overex-
pressed receptors on the surface of cancer cells can
serve as potential PS binding sites. Consequently, PSs
that exhibit a stronger tendency to attach to these over-
expressed receptors facilitate their delivery to cancer
cells [46]. Thus, PS that exhibit a higher affinity for these
receptors can be considered promising candidates
for PDT. In addition, using in-silico analysis, the scien-
tists found that fullerene showed the highest affinity to
overexpressed receptors in cervical cancer cells.

Therefore, fullerene has significant potential as a
PS for PDT in the treatment of cervical cancer. Howev-
er, further studies “in vitro” and “in vivo” are needed to
confirm this finding. Due to its unique molecular prop-
erties, Chlorin e6 has high absorption rates in the red
spectral range and targeted storage or accumulation in
the corresponding tumor tissue [47]. On the other hand,
Porphyrin derivatives occur naturally in the body and
exhibit a higher accumulation rate in cancer cells than
in healthy cells, destroying them [48].

The literature review in our study includes RCTs and
prospective and retrospective studies of the efficacy
of PDT in cervical cancer treatment. The studies main-
ly used 7 types of PS, such as topical 5-ALC thermo-
gel (46.1%), vaginal HAL suppositories (7.7%), HAL hy-
drochloride (7.7%), MAL cream (15.4%) and intravenous
photohem (15.4%), chlorin e6 (7.7%) and sodium thal-
aporphine (7.7%). According to the results, 5-ALA is the
most widely implemented PS, which used wavelengths
of 633 or 635 nm at 80, 100, or 150 J/cm? and produced
HPV elimination results of 66.7% to 92.73% in the ex-
perimental groups compared to 32.40% to 62.3% in
the control groups. HAL is an advanced ALA ester and
a more potent lipid-soluble derivative. In early studies,
the use of topical PS showed a Complete response rate
(CR) of 33% to 71%, which was significantly lower [51].
Although topical PS, such as 5-ALA, is more convenient
and cheaper than intravenous PS, the therapeutic effect
is not always univocal. According to the results of other
authors, attempts have been made to conduct PDT us-
ing the topical hexyl ether 5-ALK, advanced by 5-ALC
PS, with still low results of the Complete response rate
of 63% [10, 51]. Intravenously administered sodium salt
of hematoporphyrin derivative (photogem) showed a
more than 95% positive result.

PDT is currently used to treat patients who want to
preserve their fertility and those who would prefer to
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avoid the surgery intervention. Previous studies have
used photofrin and 5-ALA in the treatment/prevention of
cervical cancer. Although systemic photofrin was effec-
tive, it (photofrin) caused the skin photosensitivity. To the
contrary, 5-ALC has been used topically to treat cervical
lesions that could lead to cancer, as well as to eradicate
the human papillomavirus (HPV) infection [49].

Phthalocyanines are standard PS used in PDT due to
their high tumor uptake efficiency, high production of
reactive oxygen species, and strong absorption in the
650 to 850 nm wavelength range. The second generation
of zinc (Il) phthalocyanine has Q-distract absorption at
longer wavelengths (670-770 nm), which allows the light
to penetrate the tissues as much as possible [50].

Scientists are also trying to increase the effective-
ness of antitumor therapy for cervical cancer by com-
bining PDT with chemotherapy [51]. Moreover, re-
searchers have studied strategies to increase the
delivery and efficacy of PS in PDT, and one such strat-
egy is the use of nanoparticles [46]. The nanoparti-
cles make it possible to combine multiple therapeu-
tic agents and other functions within a single system,
which facilitates solving various aspects associated
with cancer treatment.

For example, the liposomal technology combining
chlorin e6 as a PS, ICG as a PTT agent, and hypoxia-acti-
vated by the prodrug tirapazamine as a cytotoxic agent
resulted in 97% of cell death after PDT at 808/660 nm.

Below are presented the challenges and solutions as-
sociated with using PDT molecules in cervical cancer.

The limited solubility of the molecules in water pre-
sents a significant problem when using them for can-
cer treatment, as it can reduce their efficacy and in-
crease toxicity. However, nanotechnology offers a
potential solution by increasing molecules’ solubili-
ty, stability, and targeted delivery to cancer cells [34].
Nanoparticle-based delivery systems have been de-
veloped for various PS, including porphyrins, chloro-
phylls, and phycobilins.

These nanoparticles can be designed for the target-
ed exposure of cancer cells, improve the solubility and
stability of PS, and improve its distribution and pharma-
cokinetics. Moreover, some nanoparticles have intrinsic
antitumor properties and may enhance the therapeutic
effects of PDT. In general, the combination of PS and na-
notechnology opens up excellent prospects for devel-
oping effective and targeted PDT for treating cervical
cancer and other types of cancer.

In addition to the limited solubility, several other
challenges are associated with using molecules for PDT
in cervical cancer.

These challenges include:

- Tumor targeting: Achieving specific dye targeting
to tumor cells while minimizing uptake by healthy tis-
sues is a challenge that needs to be addressed to avoid
potential toxicity.

- Depth of penetration: The depth to which the acti-
vating light can penetrate is limited, making it difficult
to treat the tumors deep inside the body.

- Photobleaching: Molecules can undergo pho-
tobleaching, losing their ability to generate reactive ox-
ygen species when exposed to light. It may limit their
effectiveness in PDT.

- Stability: Some molecules may exhibit instability in
the biological environment, which affects their effica-
cy and safety.

- Approval from regulatory authorities: Obtaining
regulatory approval for clinical use can be time-con-
suming and costly, hindering the availability of mole-
cules for PDT in cervical cancer.

- The following possible solutions can be considered
to address these issues:

- Solubility: Encapsulating the dye in lipid or poly-
mer nanocarriers can improve solubility and stability.

- Tissue penetration: Exploring alternative delivery
methods, such as intra-tumoral injection or topical ap-
plication, may enhance tissue penetration.

- Specificity: Increasing specificity through ligand
conjugation or using activated molecules selectively ac-
tivated in cancer cells.

- Photobleaching: Optimizing the dye concentration
and light dose and using photostable molecules can re-
duce the photobleaching.

- Toxicity: Reduced toxicity by using lower doses of
dye and light and optimizing the drug delivery methods
to minimize the side effects.

- Regulatory Approval: Compliance with Regulato-
ry Guidelines for Drug Development and Clinical Trials.

- Tumor targeting: Targeted delivery systems such
as nanoparticles, stem cell-derived exosomes, or lipos-
omes can improve tumor targeting. These systems can
be conjugated to specific ligands or antibodies that rec-
ognize and bind the tumor cells, increasing the accumu-
lation of PS in the tumor and minimizing its uptake by
healthy tissues. Another approach involves using light
sources with specific wavelengths that selectively acti-
vate PS in tumors, minimizing activation in surrounding
healthy tissues [52].

Conclusion: Photochemotherapy, nanoparticles,
and photosensitizing agents are widely used in PDT for
cervical cancer. It is noteworthy that fullerene is prom-
ising as a dye for PDT due to its high binding affinity for
overexpressed receptors in cervical cancer cells. How-
ever, further studies are needed to confirm the poten-
tial of fullerene and develop effective treatments for
cervical cancer with PDT. The use of PDT, which com-
bines a fluorescent dye with a specialized imaging sys-
tem, represents a significant advance in the diagnostics
and treatment of HPV-related cervical lesions.

This minimally invasive approach offers targeted
therapy to abnormal cells, minimizing harm to healthy
tissues. In addition, relevant studies have shown that
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ALA-PDT is a safe and effective alternative for treating
HPV-related CIN and HSIL.

Continued research and development in this area is
likely to drive further progress in the diagnostics and
treatment of HPV-related cervical lesions, leading to im-
proved patient outcomes and a reduced global cervical
cancer burden.
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AHIOATIIA
KATBIP MOMHBI OBBIPBIHBIH ®OTOANHAMMUKAJIBIK TEPAIIUSACDI:
I9/IEBUETKE HIOJY
H.A. Hlanaszapos', I.JK. Bapuesa', HM. Mycun?2, P.K. Anoaes', A.A. Kanues*, EM. Hzmaeyos®, C.b. Cnaunosa’

«KasakctaH Pecny6nukacs MpeanaeHTiniK Ic 6ackapmacs MegnumnHansik opTanbiFbiHbiK aypyxaHackly PMK WXKK, ActaHa, KasakcTan Pecnybnukachi;
2«Mapat OcnaHoB aTbiHAafbl baTbic KasakcTaH meaguumHa yHuepeuTeTi» KeAK, Aktebe, KasakctaH Pecnybnukach

Oszexminizi: JKamoip motinsl 00bipsl OYKiN o51em OOUbIHUA OEHCAYIbIK CaKmayobly He2izei npodiemacsl O0abin madwiiadsl, MyHOd A0aAM
NANULIOMABUPYCHIHBIY UHDEKYUACHL KAYin akmopuvl peminde Manbl30bl poi amkapadsl. PomoouHamMuKkaivly mepanus - Oy KaLblnmsl emec
arcacywanapovl ipikmen o yuliH pomoceHcubuIu3amopaap meH xcapbikmel naioaranamoirt AIIB-ven 6ainianbicmsl Jcamoip MOUHbL 3d-

KbIMOAHYbIHBIY MUHUMATIOb! UHBA3UBMT EMI.

3epmmeydin maxcamol — dcamoip MOUHBL 00bIPLIHA OAUIAHBICIbL CLIPKAMMAHYULLLIBIK NeH o1imOi azaumy yuin OT-0a KoroanviiamoliH

MONEKYAANaApOblY, OPMYPILL Mypiiepine JCaH-JICAKMbl WLOILY JHCACAY.

Aoicmepi: AIIB ungexyuscoimen 6atiianvlcmol dcamolp MOUHbL 00bipbiH emoeyoeci @LT muimoiniei men Kayincizoicin sepmmeyze apHai-
ean bapnvlk muicmi Maxanaiapea dHean-xcakmol izoey scypeisinoi. llony ywin PICO kopcemkiwmepi anvikmanwin, PubMed depexxopuinoa
a0ebuemmepee iz0ey sxncypeizindi. PubMed onnaiin depexxopuvinoa kinmmi cezoep mipkecmepin navoanrana omeipvin 2013 scone 2023 sncvrioap
apanvi2blHOa Heamuip MoUHbL 00bIpbl Hcacyuanrapvin emoey yuin LT Konoanviiyvina sepmmey sxcypeizineen 71 Hcymvlc anHbiKmaovl.

byn maxanaoa memen 0opesiceni ckamozobl UHMPAINUMENUATLOb] HEONIA3UAHbL HCOHE HCO2APbl 0OPediCeli CKAMO30bL UHMPAINUMENUANb-
0bl 3aKbIMOAHY APl emoeyoeei @T muimoiniein zepmmeiimin azeiMOd2bl KAUHUKATLIK 3epmmeyiep, COHOAU-AaK JHCamulp MOUHbL 00bIPbIHOA
DT apnanean opmypni monexynaiaposl KONOAHAMbIH KIUHUKA2A Oellinel mociioep Kapacmulpblidobl.

Homuocenepi: DT ywin nomenyuanobl MONEKYIALAp CUNAMMANGIN, OAAPObIY APMBIKULLLIBIKMAPbLL MeH KeMulinikmepi 6azananuin,
00bipaa Kapcvl mepanusmeH yuiecimMoiliein apmmulpy ywin wewimoep ycoiHbliowl. bizdin wonyvimers kepcemrenoeti, @IAT AIIB-wen baiina-
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HbICIbL JHCAMBLP MOUBIHLIHbIY 3AKbIMOAHYbIH OUASHOCIUKANAY JICOHE eMOey YUuliH nepcnekmuemi mepanusanvlk a0ic 601vin maodwinadvl. Convi-
men Kamap, 0iz boseviuumapoviy opmypai kiacmapuin Koroany @ T-neiy obvipea Kapcewl ocepin Kyuietimeminin 6auKkaobix.

Kopvimuinowvi: @ynnepen owcone AJIK-PAT — scamuip motinsl 06bIpbIHaAH 601aMbIH HCARAHOBIK CLIDKAMMAHYULbLIBIK NeH 6iMOI a3aimyaa
rkomexmecemin @T-0a unmencusmi Koroany ywin onreyemmi xowobacuoiaiap. Jecenmen, onvly y3ax mep3imoi muimoiniei men Kayincizoiein
bazanay ywin Kocolmua 3epmmeynep Kasicen.

Tyiiinoi co30ep: scamoip moiinvl 006ipbl; adam nanuiromasupycul (AIIB); pomoounamuranvix mepanus (@AT); ckamo30vl scacymaiuinix
SnUMENULL HEONNIAZUSCHL.

AHHOTALIUA

®OTOAUHAMHUYECKAS TEPATIUS PAKA IIEMKA MATKMH:
OB30P JIMTEPATYPbI

H.A. Hlanaszapoé', I.2K. Bapueea', HM. Mycun?, P.K. Anbaes', A.A. Kanues*, E.M. H3mneyos*, C.b. Cmaunosa’

PN Ha MXB «BbonbHuLa MeanumHckoro ueHTpa YnpaeneHus aenamu MpesugeHta Pecny6nukn Kasaxctany, ActaHa, Pecny6nuka KasaxctaH;
2HAO «3anapHo-KasaxcTtaHckuit MeauumHckii yHueepeuteT umenn Mapata OcnaHoBay, Aktobe, Pecnybnuka KazaxctaH

Axmyansnocms: Pak weiiku mamku (PLLIM) npedcmasasem coboil cepvesnyio npobiemy 01 30pasooXpaneHus 80 6cem mupe, u UHQu-
yuposanue upycom nanuiiomel yenogeka (BI19) uepaem sncusnenno sadxcnyio pois @ kawecmese ghakmopa pucka PLIIM. @omoounamuueckas
mepanus (PUAT) npedcmasasem coboll MUHUMANLHO UHBA3UBHOE JleUeHUe NOPAJICEHUN WelKy MamKy, ceasannvlx ¢ BIIY, npu komopom uc-
NOAbLIYVIOMCA POMOCEHCUOUIUZAMOPBL U C8ENt OIS U3OUPANENLHO0 PA3PYUEHUS AHOMANLHBLX KAEMOK.

Lenb uccnedoganus — usyuenue pasiuyHblx Munoe MoaeKy, UCHOIb3YEMbIX 6 (YOMOOUHAMUYECKOT Mepanuu paKd Weuky MamKu.

Memoowr: boin nposeden 6cecmoporHull NOUCK cmametl, NOCEIUWEHHbLX U3yueHuro d¢gexmusnocmu u 6ezonacnocmu DT npu revenuu
PILIM, ceasannoco ¢ BIIH-ungexyueil. /[ns ob630pa Ovinu onpedenenvt nokazamenu PICO u nposeden nouck aumepamypol 6 Oaze OaGHHbIX
PubMed ¢ ucnonvzosanuem kombunayuii Kuoueswix cios. bviio eviseneno 71 ucciedosanue, nposedennoe 6 nepuood ¢ 2013 no 2023 200, 6 ko-
mopom uzyuanocs ucnoavzosarue PAT ons nevenus PLIM.

B cmamve paccmompenvr mexywue kiunuveckue ucneimanus, uzydaiowue sgpgexmusnocmo DT npu nevenuu niocKOKAEMOUHbIX UH-
MPAINUMeNUAnbHbLIX HeONAA3ULL HUZKOU U BbICOKOU CIeNneHu, d makice OOKIUHUYECKUe NOOX00bl C UCNONb308AHUCM PAZIUUHBLX MOJEKYI O
@NT npu PLIM.

Pesynomamur: Onucanvt nomenyuanvisle moaexynvt ons DT, oyenenvt ux npeumyuecmea u HeOOCMamKu U NPeONoNceHbl peteHus. Ol
NOBbIUUEHUS UX COBMECTNUMOCMU C NPOMUBOONYX0e8bIM Aeyenuem. Haw 0630p noxasvisaem, umo LT asisemcs nepcnekmuHvlmM mepanes-
MUYECKUM NOOXO00M 05t OUASHOCIMUKY U JleYeHUsl NOPadCeHull weliku mamxu, cesasannuvlx ¢ BIIY. Bmecme ¢ mem, coenacro pesyibmamam
0030pa iumepamypbl, UCHONbIOBAHUE PATUUHBIX KIACCO8 Kpacumeiell ycunusaem npomusoparoguie d¢hgexmot @UT.

3axnawuenue: Pynnepen u AJIK-D/T saersiomes nomenyuaibHelMu audepamu 0as Oonee unmeHcusHoz2o ucnoavzosarus 6 T PLIM.
Oonako HeobXx00UMO nposedenue OaNbHeUUUX UCCIe008AHULL Ol OYEHKU 00J120CPOYHOLL A hekmusHocmu u 6e30nacHocmu 0aHHO20 Memood.

Knrouesvie cnosa: pax wetiku mamku (PLLM), eupyc nanunnomer uenosexa (BII), pomoounamuueckas mepanus (®/T), nnockoxknemou-
HAs UHMPAINUMETUATLHAS HEONTAZUS.
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AZAT SHIBANOVA - LIFE DEDICATED TO MEDICINE.
DEVOTED TO THE 90" ANNIVERSARY

L.Zh. BELAMANOVA', TZh. TURMUKHANOV*

1«City Pathological-Anatomical Bureau» MSE on REM, Department of Public Health of Aimaty, Aimaty, the Republic of Kazakhstan;
2«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Azat Shibanova is a veteran of the Kazakhstan Oncology Service, founder of the Clinical Cytology in the Republic of Kazakhstan, Doctor of
Medical Sciences, Professor, Honorary President and founder of the Clinical Cytologists Association of the Republic of Kazakhstan, Honorary
Member of the International Academy of Cytology. Professor Azat Shibanova, during her career, has trained a series of cytologists and

cytotechnicians working successfully throughout Kazakhstan.

mn e

It is challenging to write about Professor Azat Shib-
anova in the past tense. Especially now, while perceiv-
ing that you will never again be able to listen to her lec-
ture, discuss a new article or book, or talk about the next
congress of the International Academy of Cytology. Prof.
A.l. Shibanova marked an entire domestic oncology and
medical science development era. Her devotion to sci-
ence will always serve as an example for her students and
followers.

On August 5, 2023, Azat Shibanova, a veteran of the on-
cology service of the Republic of Kazakhstan, the founder
of the Clinical Cytology, Doctor of Medical Sciences, Pro-
fessor, Honorary President of the Clinical Cytologists As-
sociation of the Republic of Kazakhstan, Honorary Mem-
ber of the International Academy of Cytology, would have
turned 90 years (Figure 1).

Figure 1 - Professor A.l. Shibanova

Azat Shibanova was born into the family of a famous
orientalist, diplomat, journalist, teacher, and political and
public figure, llyas Akhmetov, who significantly contribut-
ed to the Kazakh language and culture development and
preservation. She continued the family tradition by devot-
ing her life to science.

In 1957, Azat Shibanova graduated with honors from
the Alma-Ata State Medical Institute and entered gradu-
ate school at the Departments of Normal and Pathologi-
cal Anatomy.

In 1960, Azat Shibanova was invited, among other
promising young scientists, to work at the Kazakh Institute
of Oncology and Radiology. She began her career as a jun-
ior researcher at the Tumor Cytology Laboratory.

In 1967, Azat llyasovna successfully defended her Master’s
thesis on the topic, “On the issue of ductus arteriosus mor-
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phogenesis.” In 1969, she headed the Tumor Cytology Labo-
ratory, where she worked for over half a century.

In 1978, Azat Shibanova was appointed a Chief Cytol-
ogist of the Ministry of Health of the Republic of Kazakh-

stan. She created the national cytological service system
of the RK and initiated the establishment of centralized
cytological laboratories at every regional oncology clinic.
The laboratories still function successfully today (Figure 2).

Figure 2 — Master class on cytological diagnostics, Almaty, 2018

In 1982, Azat Shibanova became a Doctor of Medical
Sciences having defended her doctoral thesis at Blokhin
Russian Oncological Research Center of RAMS on the top-
ic, “Cytological method in diagnosing and assessing the
efficacy of treatment for esophageal precancer and can-
cer.” In 1990, the Higher Attestation Commission under
the Council of Ministers of the USSR awarded her the aca-
demic title of Professor in Oncology.

All scientific studies supervised by A.l. Shibanova were
devoted to urging issues of cytomorphological diagnos-
tics of tumors and pre-tumor diseases of the esophagus
and uterine body, automation of cytological studies, using
the cytological method to screen for dysplastic conditions
and early forms of cervical cancer during mass preventive
examinations of the population. The results of those stud-
ies were incorporated in the International Cytological Clas-
sifications of CMEA member countries for esophageal and
endometrium diseases. The RK Government adopted the
National Screening Program for Cervical Cancer Early De-
tection (2008).

Prof. Azat Shibanova substantiated and prepared an
Order of the Ministry of Health of the Republic of Kazakh-
stan No. 509 of 1993 in Clinical Cytology, which incorporat-
ed all standards and staffing requirements currently used
and observed in the industry.

Prof. Azat Shibanova focused on preserving the nation-
al medicine scientific traditions and training and retrain-
ing experts in oncomorphology. She organized licensed
courses in clinical cytology at the institute’s laboratory,
where over 150 highly qualified clinical cytology special-
ists were trained. Azat Shibanova was the scientific super-
visor of two doctoral and 16 candidate theses.

She authored over 200 scientific papers and more than
30 guidelines, including a methodological guide for cervi-
cal cancer screening. Co-authored 5 patents on methods
of collecting material for cytological diagnostics of the es-
ophagus and ENT organ diseases and assessing the cer-
vical cancer treatment efficacy, and an atlas, “Cytological
diagnosis of diseases of the esophagus, stomach, and in-
testines,” published in Moscow in 2012.

Prof. A.l. Shibanova reported on the results of cervical
cancer screening at the International Congresses of Cytol-
ogists in Paris (France) in 2013 and Yokohama (Japan) in
2016, and the European Congresses of Cytologists in Ge-
neva (Switzerland) in 2014 and Milan (ltaly) in 2015.

A.l. Shibanova helped to organize international confer-
ences and master classes with the participation of scien-
tists from the Netherlands, Germany, Japan, South Korea,
and the USA (Figure 3).

The scientific and social activities of A.l. Shibanova were
as multifaceted. She was on the editorial boards of several
specialized Kazakhstani and foreign journals, was a corre-
sponding member of the International Academy of Cytolo-
gy, and repre-sented Kazakhstan as a national and regional
editor of the “Acta Cytologica” interna-tional journal.

This year, the Professional Association of Clinical Cytol-
ogists of the RK, founded by Azat Shibanova, has celebrat-
ed its 30th anniversary. Since its establishment on April 30,
1993, the Association’s activities were supported by the
enthusiasm of its participants. The Association is an affil-
iate member of the International Academy of Cytology.
This allows its participants to publish in “Acta Cytologica,”
“Analytical and Quantitative Cytology and Histology,” and
“News of Clinical Cytology of Russia” journals.
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Figure 3 - At the VIl International Congress of the Kazakhstani Association of Medi-cal Laboratory Diagnostics, 2019

Till December 2020, Prof. A.l. Shibanova continued ac-
tive practice, screening the female population for early de-
tection of cervical pathologies, monitoring the quality of
cytological diagnostics, participating in differential diag-

nostics of complex cases, sharing her many years of expe-
rience and training oncologists in advanced courses, deliv-
ering reports and lectures at numerous scientific forums,
congresses, and seminars (Figures 4-5).
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Figure 4 — At the VI Congress of Oncologists and Radiologists of Kazakhstan, 2017

Everyone was amazed by her breadth of vision, adher-
ence to principles, original approach to the problems she
studied, and ability to formulate her thoughts clearly and
imaginatively and convey the most important information
to the listener. Her scientific reports served as an excellent
school for the young staff of the institute, regardless of
their field of activity.

For her merits, A.l. Shibanova was awarded the Order of
the Badge of Honor of the USSR (1981), the Al-Farabi Med-
al of the 1st degree (1983), the medals of the Presidium of
the Supreme Soviet of the USSR “Veteran of Labor” (1988)
and “For Valiant Labor” (1970), “Expert in Clinical Cytology”
certificate from the American Biographical Institute (2006),

“2000 Intellectuals of the 21st Century” medal from the In-
ternational Biographical Center (Cambridge, UK, 2007),
“Sanofi” award (2012), “Densaulyk saktau isinin uzdigi” [Ex-
cellence in Health care] (2000, 2010, 2015) badge, “Enbek
ardageri” [Veteran of Labour] (2016) medal, and medal of
the Republic of Kazakhstan “Kurmet” (2019).

Azat Shibanova made a tremendous contribution to
the development of medicine. She left a mark in the hearts
of her students, colleagues, friends, and those who collab-
orated with her in the country and abroad. She supported
those stranded, helped those in whom she saw great po-
tential for scientific and professional growth and helped
realize it, determining their further successful activities
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and life path, gave others helpful advice, smiled in the cles or reports, congratulated on successfully passing the
morning at the start of the working day or asked aboutre-  candidate exams. Others were just fascinated by her bril-
cent results, praised the others for their first scientific arti-  liant performances at seminars.

Figure 5 - Speech at the cytology section, 2017

Her students continue Azat Shibanova'’s life work. Over  and detail associated with her will remain in the overall
time, we see what determined the depth and uniqueness  picture of the kind and bright memories of Azat Shibano-
of Prof. Azat Shibanova's personality. Every single story  va.Blessed memory, Teacher!

AHJIATIIA

A3AT LISICKBI3bI HIMBAHOBA — MEJIUITUHAFA APHAJIFAH OMIP.
TYFAHBIHBIH 90 ’KbIJIIBIFbIHA

JILJK. Beramanosa', T.2K. Typmyxanoe*

TAnmatbl kanacsl Koramablk AeHcaynblk cakTay AenapTameHTiHik «Kanansik natonorusnbik 6opocski» POK xaHbingarsl KMK, Anmatsl, Kasakctan Pecny6nukace;
2«Kasak OHKOMOrusi XeHe PafMomnorus FuinbIMU-3epTTey MHCTUTYThI» AK, Anmarsl, KasakctaH Pecny6nukacs!

Azam Inusckpizvl [Hubanosa — Kazaxcman onkoio2usnelk Kbizmeminiy apoazepi, Kazaxcman Pecnyonuxkacvinoaeol «Kaunuxansix yumo-
N02UsLy NOHIHIY He2I3iN KANayuibl, MeOUYUHa 2uliblMOapuliibly 00Kmopel, npogeccop, Kazaxcman Pecnyonuxacel Knunukanwix yumonozmap
KayblMOacmuleblnbly Kypmemmi npezudenmi, « KP KIuHuKaivlK yumonoemap KayblmMoacmuleblibly Kypmemmi myueci. Xanvlkapauiblk yumoiocus
axademusicol. Kazaxcman Pecnyonukacol Knunukaneix yumonoemap Kayblmoacmulebiibly He2i3in KAiayubl 01 03iniy eybex Jconvinoa Kasipei
yagoimma Oykin Kazaxcman 60iblHua scymulc icmetimin yumonoemap mMen yumomexuukmepoiy mymac 2aiakmukacbii OaiblHOAObL.

AHHOTALIMS

A3AT NWIBACOBHA IIMBAHOBA - )KU3Hb, HIOCBAILLEHHASI MEJAULIUHE.
K 90-seturo CO JJTHA POXKJIEHUS

JIK. Benamanosa', T.JK. Typmyxanoe*

KN Ha NXB «Topopckoe naTonoroaHatomuyeckoe 6iopox YnpasreHusi 06LLECTBEHHONO 3[paBoOXpaHeHus ropoga Anmarel, I. AnMatbl, Pecny6nuka Kasaxcrak,
2A0 «Kasaxckuit HayuHo-uccriejoBaTeNbCKil IHCTUTYT OHKOMOrM 1 paguonoruny, . Anmatel, Pecnybnmka KasaxctaH

Asam Hnvsacoeéna Llubanosa — semepan Kazaxcmanckoli oHKONO2UUECKOL CILyokcObl, OCHO8ameNb OUCyuniunbl « Knunuveckas yumonozusy 6
Pecnybnuxe Kazaxcman, 0okmop meouyunckux Hayk, npogeccop, nowemuuiii Ilpesudenm Accoyuayuu xaunuveckux yumono2os PK, nouemmuiil
uen MeowcOynapooHotl akademuu yumonoeuu. B xode ceoeii mpyoosoil deamenvnocmu A.M. [lubanosa evipacmuna yenyro niesioy epadeli-
YUMoI02086 U YUNMomexHuKos, Komopbvle 8 Hacmosuee spems ycneuino pabomaiom no écemy Kazaxcmany.
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