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Dear readers!

Welcome to the pre-new year 4th issue of the “Oncology and Radiology
of Kazakhstan” journal!

Another year is coming to its end. We are reflecting on our professional
activities, sharing scientific progress, and planning new projects and
research. We will be glad to continue publishing the results and experiences
of our colleagues in our journal.

We recommend to carefully read the manual for authors on our website
before submitting a manuscript.

In this issue, we present research results of domestic and foreign
oncologists and specialists in related spheres, for example, the articles on
the role of PIVKAII tumor marker in hepatocellular carcinoma, a description
of the stages of cytological examination using an immunocytochemical
examination of effusion fluids, and information on the prevalence of
COVID-19 among cancer patients in Kazakhstan.

The authors share the results of clinical cases of male breast cancer
treatment, reconstructive plastic surgery involving the pectoralis major
muscle for basal cell carcinoma of the facial skin, and the analysis of
endotracheal tube cuff pressure control during anesthesia in cancer
patients.

We also offer literature reviews on prostate cancer epidemiology in the
East Kazakhstan region and the use of checkpoint inhibitors in treating
locally advanced and metastatic gastric cancer.

Traditionally, the issue contains an article in English, “Endoscopic
treatment of Barrett’s esophagus in Kazakhstan.”

Dear readers, we are looking forward to your new manuscripts and
exciting results. Happy New Year! We wish you health, creative ideas and
high achievements!

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

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 3
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EVALUATION OF TRENDS IN ONCOLOGICAL CARE
FOR KIDNEY CANCER IN KAZAKHSTAN
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ABSTRACT

Relevance: Worldwide, kidney cancer ranks sixth among the most frequently diagnosed cancers in men and 10th in women, accounting
Jfor 5% and 3% of all cancer diagnoses, respectively. In 2020, IARC reported 431,288 new cases and 179,368 deaths from kidney cancer
worldwide. By 2040, they expect an increase of 40.4% in kidney cancer incidence (605,726 cases) and 59.4% in kidney cancer mortality
(285,906 deaths).

The study aimed to analyze some kidney cancer indicators (incidence, mortality, early diagnosis, neglect, morphological verification)
to evaluate the oncological care in Kazakhstan in 2010-2019.

Methods: A retrospective study using descriptive and analytical methods of biomedical statistics was used as the primary method.

Results: From 2010 to 2019, 10,966 new cases of kidney cancer and 3,866 deaths from this pathology were registered in Kazakhstan.
kidney cancer incidence increased from 5.6£0.2%o00 (2010) to 6.7£0.2%o000 in 2019 (p=0.000). Over time, mortality rates from kidney
cancer tended to decrease from 2.6%0.1%o00 (2010) to 1.9%20.1%000 in 2019 (p=0.000). The study reveals a trend.: the indicators of early
diagnosis (the share of patients with stage I-11) improved from 50.7% (2010) to 69.1% in 2019, and, accordingly, the balance of neglected
patients decreased significantly with stage Il (from 31.2% to 14.6%) and with stage IV (from 18.1% to 16.0%). Morphological verification

indicators for KC improved by 44.7%, from 58.5% and 84.6%, respectively, in 2010 and 2019.
Conclusion: The increase in kidney cancer incidence dictates further study of cause-and-effect relationships with risk factors for de-

veloping effective preventive measures and screening programs.

Keywords: Kidney cancer, incidence, mortality, early diagnosis, neglect, morphological verification, Kazakhstan.

Introduction: Kidney cancer ranks sixth most fre-
quent cancer in men and tenth in women worldwide, ac-
counting for 5% and 3% of all oncological diagnoses, re-
spectively [1]. In 2020, IARC reported 431,288 new cases
and 179,368 deaths from kidney cancer worldwide. By
2040, they expect an increase of 40.4% in kidney can-
cer incidence (605,726 cases) and 59.4% in kidney can-
cer mortality (285,906 deaths) [3]. The underlying caus-
es for this increase in incidence have yet to be studied.

Kidney cancer incidence rates are increasing in gen-
eral [4]. In higher-income countries, this may be due,
among other things, to an increased frequency of inci-
dental detection of renal masses when doing abdom-
inal imaging for non-specific musculoskeletal or gas-
trointestinal complaints. Even though most detected
lesions are small tumors, the locally advanced disease
is still diagnosed in many patients. At that, up to 17%
of patients have distant metastases at diagnosis [5].

Kidney cancer incidence and mortality vary signifi-
cantly between countries. Potential risk factors include
behavioral [6, 7] and genetic factors [8, 9], concomitant

diseases [10-12], and taking analgesics [13, 14]. Con-
stant risk factors for kidney cancer are smoking [15,
16], obesity [15, 17], hypertension [18, 19], and chronic
kidney disease [20, 21].

Early detection and screening are priorities in kidney
cancer research [22]. Early diagnosis means better surviv-
al. Thus, 5-year survival with stage | and IV kidney cancer
amount to 83% and 6%, respectively [23]. So, anti-cancer
measures aimed at early detection and prevention of kid-
ney cancer increase the quality of cancer care.

The study aimed to analyze some kidney cancer in-
dicators (incidence, mortality, early diagnosis, neglect,
morphological verification) to evaluate the oncologi-
cal care in Kazakhstan in 2010-2019.

Materials and methods:

Case registration and patient enrollment. The re-
search object was the data obtained from annual forms
no. 7 and 35 of the Ministry of Healthcare of the Re-
public of Kazakhstan on kidney cancer (ICD 10 - C64)
for 2010-2019 on incidence, mortality, early detection,
neglect, and morphological verification.

4 Oncology and Radiology of Kazakhstan, Ne4 (66) 2022
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Population denominators. Population denominators
for calculating incidence rates were provided by the
Bureau of National Statistics. We used data on the re-
public population for the respective regions; all data
were obtained from the official website [24].

Statistical analysis. The primary method to analyze
incidence was a retrospective study using descriptive
and analytical methods of cancer epidemiology. Stan-
dardized incidence rates were calculated for eighteen
different age groups (0-4, 5-9, ..., 80-84, and 85+) us-
ing the World population standard proposed by WHO
with the recommendations of the National Cancer In-
stitute (2013) [25].

Extensive, crude, and age-related incidence rates
were determined by the generally accepted method-
ology used in sanitary statistics. The average annu-
al values (M, P), average error (m), Student’s criterion,
95% confidence interval (95% Cl), and average annual
growth/decline rates (T, %) were calculated. All calcu-
lation formulas used in the article are described in text-
books on statistics [26, 27]. Trends were determined
using the least squares method, and the average an-
nual growth rates were calculated using the geometric
mean. We reviewed and processed the received mate-
rials using the Microsoft 365 software package (Excel,
Word, PowerPoint). The Student’s criterion was calcu-

lated when comparing average values using online
statistical calculators [28].

Ethics approval. The review and approval by the eth-
ics board were not required since this study included the
analysis of publicly available administrative data and did
not involve contacts with individuals. The data provided
comply with the Law of the Republic of Kazakhstan No.
257-1V of March 19, 2010, “On State Statistics” [29]. The in-
formation in the summary report is confidential and can
only be used for statistical purposes following the princi-
ples of the World Medical Association [30].

Results: From 2010 to 2019, 10,966 new cases of kid-
ney cancer and 3,866 deaths from this pathology were
registered in Kazakhstan.The average annual crude inci-
dence of kidney cancer was 6.3+0.1%o00 (95% Cl=6.0-6.5)
and increased from 5.6+0.2%000 (2010) to 6.7+0.2°%000 in
2019 (p=0.000). Over time, mortality rates from kidney
cancer tended to decrease from 2.6+0.1%o00 (2010) to
1.940.1%000 in 2019, and the difference was statistically
significant (p=0.000). Over time, the mortality from kid-
ney cancer decreased statistically significantly (t=4.95,
p=0.000) from 2.6%0.1%000 in 2010 to 1.9+0.1%o00 in
2019, and the average annual crude mortality from kid-
ney cancer was 2.2+0.1%o00 (95% Cl=2.0-2.4).

Trends in leveled crude incidence and mortality from
kidney cancer in Kazakhstan are presented in Figure 1.

per 100,000

| M

6,7

Growth rate = +1,5%
Decline rate = -4,0%

1,8

—A—incidence

2010 2011 2012 2013 2014
—O—-mortality

2015 2016 2017 2018 2019 2020
year

Figure 1 -Trends in leveled incidence and mortality from kidney cancer in Kazakhstan,
2010-2019

The average annual growth rate of leveled inci-
dence rates was +1.5%, and the average annual de-
cline rate of mortality was —4.0% (Figure 1).

Trends in leveled kidney cancer incidence by stages
showed an increase in stage I-ll cases and a decline in
stage Ill cases. The number of cases registered at stage
IV has grown insignificantly (Figure 2).

Over time, the share of patients with stage I-Il kid-
ney cancer improved from 50.7% in 2010 to 69.1% in
2019 (Figure 3), while an average annual leveled rate
growth of +2.9%.

The share of patients with stage Ill decreased sig-
nificantly, from 31.2% in 2010 to 14.6% in 2019 (Fig-
ure 3), with an average annual adjusted decline
of -6.7%.

Over time, the share of stage IV kidney cancer cas-
es decreased from 18.1% in 2010 to 16.0% in 2019
(Figure 3), with an average annual adjusted decline
of -0.8%.

The share of morphologically verified kidney cancer
cases increased from 58.5% in 2010 to 84.6% in 2019
(Growth rate = +1.2%) (Figure 4).

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 5
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Figure 2 - Trends in leveled kidney cancer incidence rates by stage, Kazakhstan, 2010-2019
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Figure 3 — Dynamics in kidney cancer early diagnosis (stage I-1l) and neglect
(stages Ill and IV) in Kazakhstan, 2010-2019
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Figure 4 — Dynamics in morphological verification for kidney cancer, Kazakhstan, 2010-2019

Discussion: We observe a growth in incidence and
a decline in mortality from kidney cancer in the Re-
public of Kazakhstan. Similar trends were observed in
North America, Europe, and Asia [4, 31, 32].

The most important prognostic determinants of
5-year survival are the tumor stage, grade, local spread,
metastases in regional lymph nodes, and metastatic
signs at diagnosis. Kidney cancer is a slow-growing tu-

mor that often remains clinically silent during most of
its course. In 30% of cases, it is diagnosed by chance.
The occurrence of symptoms is often associated with
the disease progression. In 30% of cases, this cancer is
metastatic; 25% of cases are locally advanced. Today,
there is no clear evidence of the efficiency of early de-
tection [33]. However, stratifying the population de-
pending on the risk of developing kidney cancer could

6
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help to develop an effective screening program aimed
at the highest-risk group. The screening criteria, like
screening start age and frequency, could be adjusted
depending on the predicted risk for each person.

In the Republic of Kazakhstan, the absolute number
of people first diagnosed with kidney cancer increased
by 33.5% during the study period. Kidney cancer inci-
dence per 100,000 population has increased by 17.7%
over ten years. At the same time, there was a growing
trend of kidney cancer stage I-ll early detection and,
respectively, a decrease in stage lll incidence.

From 2010 to 2019, the absolute number of peo-
ple who died from kidney cancer in Kazakhstan de-
creased by 16.7%. The mortality rate from kidney can-
cer per 100,000 population went down by 26.5% over
ten years.

In the study period, the number of patients diag-
nosed with stage I-ll kidney cancer increased by 81.8%,
stage Il cases decreased by 37.4%, and stage IV cases
increased by 18.4%. Early detection showed a signif-
icant positive dynamic, and the indicators of neglect
generally declined.

Conclusion: The increase in kidney cancer inci-
dence dictates further study of cause-and-effect rela-
tionships with risk factors for developing effective pre-
ventive measures and screening programs. Reducing
the burden of kidney cancer in Kazakhstan requires
joint efforts. The use of interdisciplinary approaches
based on new knowledge, including the results of ep-
idemiological studies, can give a new impetus to pre-
vention and early detection.
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AHJIATIIA

KA3AKCTAHJAFBI BYHPEK OBBIPHI KE3ITHJIET'T OHKOJIOT USJIBIK KOMEK
KOPCETKIIUTEPIHIH O3T'EPICTEPIH BAFAJIAY

C.C. [Ibakoe', JK.b. Tenvmanosa'*s, 3.A. Bunanoea's, JK.P. Ascemoga*', I.C. Hzucunosa®',
C.T. Oposbaes*', H.0. Kyoaiioepzenosa*, H.C. Hzucunog"***

'«Central Asian Institute for Medical Research» KB, Actana, KasakctaH Pecny6nmkachi;
2«AxyHbaeB aTbiHaarbl Kbipfbia MemnekeTTik MeauumHa akagemmsicol» MM, Bitukek, Kpiprbia Pecnybnukacsi;
«Axagemuk H.[. BaTneHoB aTbiHarsl ¥NTTbik TpaBMaTomnorus XeHe OpToONeaus FbinbiMU OpTasbiFbi» , ActaHa, KasakctaH Pecnybnukachl;
P ACM «A HO.B ¥ Tp p p LLXKK PMK, A Pecry6.
“«AcTaHa MeauumHa yHusepcuTeTi» KeAK, ActaHa, KasakctaH Pecny6nmkachl,
S«Eurasian Institute for Cancer Researchy Kb, bilukek, Kbipfbia Pecnybnukacs!;
8«C. XK. ActheHausipos aTbiHfarbl Kasak ynTTsik MeauumHa yHusepeuteTi» KeAK, Anmatel, Kasakctan Pecnybnmkach

Oszexkminizi: Bykin onemoe 6ytpex kamepii iciei (BKI) eprepde scui ouaznos Kotivlizan Kamepii icikmepoiy alimvlHuibl, ail olenrdepoe
10-wet opwinoa, colikecinue bapavlk Kamepii icik ouaenozoapuinsiy 5% dcone 3% kypaiiovl. 2020 dcvinvt Xanvikapanslk kamepii icikmepoi
3epmmey azeHmmiciniy monimemmepi douviHuia onemoe BKI 431 288 owcana acazoaii scone 179 368 onim mipkenoi, an 2040 scvinea Kapaii
oyupex Kamepai icieiniy scana sxncazoainapvl 40,4%-2a (605 726 scazoail), an ocet namoaozusoan xKaumoic 6onzanoap canvl 59,4%-2a
(285 906 onim) ocedi den 6onxcanyoa.

3epmmeyoin maxkcamui: Kazaxcmanoazvlr onkonoeusnvix, komexmiy 2010-2019 scvindoapoaevl Kvismemin daeanay ywin 0yiipex oowipol
boubinwa keubip kopcemriwumepoi (ColpKAMmManyublivlK, O1IM-JICIMIM, epme OUaeHOCMUKA, KApaycbl30blK, MOPQOI02UAIbIK Gepudurayis)
manoay.

3epmmey 90icmepi: 3epmmey mamepuanvt Kaszaxcman Pecnybnukacer [lencaynvix cakmay munucmpiiciniy 2010-2019 scvinoapoazer
BKI (AXOK 10 — C64) kamvicmol Ne 7 sicone 35 HCblObIK HbICAHOAPb — CHIPKAMMAHYUBLIBIK, OJIIM — HCIMIM, epme OUA2HOCMUKA, KapayCcol3-
0vblK, Mopghonozusnblk eepupurayus oepexmepi 6010vl. Heeisei odic peminde 6UOMEOUYUHANBIK CIMAMUCIMUKAHBIY CUNAINIMAMANBIK HCOHE
AHATUMUKATBIE, 90ICMePiH KOLOAHA OMbIPbIN, PEmpOoCneKmuenmi 3epmmey Koi0aHblIObL.

Homuaicenep: 2010-2019 scoindaper pecnyboruxada BKI-nin 10 966 scanya sncazoativt scone ocvl namoaozusoan 3 866 enim mipkenoi.
BKI-nen coipkammanywoinex 5,9£0,2%o000 (2010 2c.)-0en 6,7%0,2%o00-2¢ Oetiin 2019 acoinvr ocmi (p=0,000). Juuamuxaoa BKI-nen 60-
aamuin enim-gcimin kepcemriui 2,6x0,1%o000 (2010 xc.)-0an 2019 scvinvr 1,8%0,1%o000-2a Oeiiin (p=0,000) memendey ypoicine ue Oo-
Obl. 3epmmey Ke3inOe mbiHaOdall ypoic aHbIKMAaosl: epme ouaznocmuxa kepcemriwmepi (I-1l kezeyoeci nHaykacmapOowiy yiec caimazvl)
50,7%-0an (2010 onc.) 2019 oncwrnvt 69,1%-2a Oeilin scaxcapowl scone muicinue ackvinean 111 camer (31,2%-0an 14,6%-2a Oeiiin) swcone
1V camwioazer (18,1%-0an 16,0%-ea Oetiin) naykacmapowly ynec caimazblioly kopcemkiuwmepi aumapavikmai asatiovt. TIKI kezinoe mop-
Gonoeusnvik sepughuxayus xopcemriwumepi muicinuie 2010 scvinoan 2019 sucvinea Oetiin 34,2%-ea, aman aiimxanoa 85,2%-oan 95,2%-ea
Oetlin HcaKcapowl.

Kopvimuinowi: byiipex kamepii iciciniy kob6eroi muimMoi anoblH any wapaiapsl MeH CKPUHUHSMIK O6az0apiamanapobl d3ipiey YuliH Kayin
(axmopnapvimen ceben-canrdapavik 6AUIAHICMapobl 00aH opi 3epmmeyodi maian emeoi.

Tyitinoi cesoep: Oyiipex kamepai iciei, CIPKAMMAHYWBLGIK, ONIM-HCIMIM, epme OUAeHOCMUKA, KAPayCcbl30blK, MOPGHOIOUATbIK 8ePU-
Qurayus.

AHHOTANUA

OILIEHKA UBSMEHEHHH NOKA3ATEJEN OHKOJJOIT' MYECKOM ITOMOIIH
IIPU PAKE ITOYKHU B KA3AXCTAHE

C.C. [Tvako6'3, XK.B. Tenvmanosa*s, 3.A. Bunsanoea's, K.P. Asncemosa*', I'.C. Heucunosa®,
C.T. Oposoaes*', H.0. Kyoanoepzenosa®s, H.C. Heucunog"**5

00 «Central Asian Institute for Medical Researchy, Actaa, Pecnybnuka Kasaxcrah;
TY «Kblprbiackasi rocyapCTBeHHast MeauUMHeKas akapemus um. AxyHbaesay, Bulukek, Keiproiackast Pecnybnuka;
PI Ha MXB «HawwmoHanbHbli HayuHbii Lientp TpaBmatororum u OpToneanm uMenu akagemuka batneqosa H.[. M3 PK», Actana, Pecnybrinka Kasaxcrah;
‘HAO «MepanuumHckuii yauBepcuTeT AcTaHay, AcTaHa, Pecnybnnka KasaxcraH,
500 «Eurasian Institute for Cancer Researchy, butukek, Kbiprbiackasi Pecnybnuka;
SHAO «Kasaxckuit HaLyOHarbHbI MeULMHCKUA yHUBEpCUTET UM. AccheHausipoar, Anmarsl, Pecry6rnka KasaxcraH

Axmyansnocms: B mupe pax nouku (PI1) sanumaem wecmoe mecmo cpedu Hauboee uacmo OUazHOCMUpyemMvbix U008 PAKA Y MYHCUUH U
10-e mecmo y xcenwgun, cocmaenssn 5% u 3% 6cex oHKono2uuecKux ouaznosos, coomeemcemeenno. B 2020 200y no oannvim Meswxcoynapoono-
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20 A2eHmMCcmea no UCCie008anuUio paka 6 mupe 3apecucmpuposano 431 288 noswix ciyuaes 3abonesanus u 179 368 cmepmeii om paxa nouxu,
a k 2040 200y npoenosupyemcs ysenudeHue Yucia Hoswix cayiaes paka nouku Ha 40,4% (605 726 crayuaes), a uucio cmepmeii om OaHHOU
namonoeuu — na 59,4% (285 906 cmepmei).

Llenv uccnedosanus — anaiuz HEKOMOPLIX NOKA3amenel o paxKy nouku (3a001e8aemocmy, CMePMHOCHb, PAHHSS OUASHOCIUKA, 3ANY-
weHnocmo, mopghonocuueckas sepupurayus) 0is oyeHKu oHkosocudeckou nomowu Kazaxcmana za 2010-2019 2e.

Memoowi: B kauecmee 0cnosno2o memooa ucnoib308ai0ch pempocneKmusHoe Ucciedo8anue ¢ npuMeHenuem 0ecKpUnmueHolx u anaiu-
MUYECKUX Memo008 MeOUKo-OUOI02UEeCKOU CIAMUCIUKU.

Pesynemameui: 3a 2010-2019 e2. 6 Pecnyoauxe Kazaxcman ovino 3apecucmpuposano 10 966 nosvix ciyuaes PII u 3 866 cmepmeii om
Odannou namonozuu. 3aboreeaemocmo PII 6 ounamuxe umena mendenyuio k pocmy ¢ 5,9%0,2%o00 (2010 2.) 00 6,7%10,2%000 6 2019 200y
(p=0,000). B ounamuxe nokazamenu cmepmuocmu om PIT umenu mendenyuio x chugcenuio ¢ 2,6x0,1%o000 (2010 2.) 00 1,8%0,1%000— 6 2019
200y (p=0,000). IIpu uccredosanuu uzyuaemo2o nepuodd GuisIsaemcs MeHOeHYuUs: NOKA3amenu pantel OUa2HOCmMuKY (yoeibHblll 6ec 60.1b-
noix ¢ I-1 cmaoueit) ynywwunucs ¢ 50,7% (2010 e.) 0o 69,1% 6 2019 200y, u coomeemcmeenno nokasamenu y0eibHO20 8eCd 3anyujeHHbIX
601bHbIX 3HAUUMENbHO YMeHbwuaucy ¢ 111 cmaoueil (¢ 31,2% 0o 14,6%) u ¢ 1V cmaoueii (¢ 18,1% oo 16,0%). Iloxazamenu mopghonozuye-
cxou sepupuxayuu npu PI1 yrywwunuce noumu na 44,7%, ¢ 58,5% 0o 84,6% coomeemcmeenno 6 2010 u 2019 2o0ax.

3akntouenue: Pocm 3abonesaemocmu pakom nouku OuKkmyem odivHeliuiee uzyieHue npuduHo-cie0CmeeHHbLX ces3ell ¢ pakmopamu pucka
011 pazpabomru dQhexmunblX NPOYUIAKMULECKUX MEPONPUAMULL U NPOSPAMM CKPUHUHSA.

Knrwouesvie cnosa: pax nouxu, 3a001e6aemMocmy, CMEPMHOCHb, PAHHASL OUACHOCMUKA, 3ANYUWEHHOCMb, MOPQOLo2uYecKas eepudurayus.
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COVID-19 PREVALENCE AMONG CANCER PATIENTS
IN KAZAKHSTAN

S.K. MENBAEV!
'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: The new coronavirus infection, COVID-19, has been spreading rapidly around the world since 2019, affecting the healthcare
systems of most countries. According to recent studies, malignant diseases increase the susceptibility to COVID-19 and are a risk factor
for worse clinical outcomes in COVID-19 patients. COVID-19 also increases the risk of disease progression in patients with malignancies.

The study aimed to study the prevalence of COVID-19 among cancer patients in Kazakhstan.

Methods: The analysis included open-access articles published since 2019 and indexed in PubMed, Cochrane, Google Scholar, and
e-Library by keywords “cancer,” “malignant neoplasms,” “COVID-19", “cancer patients,” “mortality risk.” The official statistics data,
medical information systems of the Republic of Kazakhstan (Electronic Register of Cancer Patients, Electronic Register of Inpatient
Patients), and official periodicals on cancer incidence and mortality for 2020-2021 and COVID-19 incidence and mortality for 2020-2022
in Kazakhstan were studied.

Results: In the Republic of Kazakhstan, in 2020-2021, the highest cancer incidence was registered in North Kazakhstan (1.79-1.87%),
Paviodar (1.57-1.63%), Karaganda (1.54-1.53%) and Kostanay (1.53%) regions. The lowest rates were recorded in the Turkestan (0.42-
0.41%), Kyzylorda (0.57-0.59%), Mangistau (0.62%) regions, and the city of Shymkent (0.60%,). The highest cancer mortality in Kazakhstan
was registered in the Turkestan (11.1%), Kyzylorda (10.2%), and Zhambyl (10.02%) regions in 2020, and in the Atyrau (25.4%), Turkestan

(10.68%), and West Kazakhstan (10.30%) regions in 2021.

The mortality from COVID-19 among patients registered for cancer in 2020 was the highest in the city of Astana (1.06%), the Kyzylorda
(0.46%), and Turkestan (0.33%) regions, and in 2021 — in the cities of Shymkent (1.05%) and Astana (1,00%), the Atyrau (0.93%) and West

Kazakhstan (0.94%) regions.

Conclusion: Thus, COVID-19 prevalence among cancer patients and their increased mortality during the pandemic, including the
cases where the main cause of death was not an oncological process but the consequences of the viral infection, evidence the need to adjust
the rules of statistical recording of cancer patients’ morbidity and mortality, the algorithms, and protocols of diagnosis and treatment of

cancer patients.

Keywords: cancer, malignant neoplasms (MN), COVID-19, cancer patients, mortality risk.

Introduction: The new coronavirus infection, COVID-19,
has been spreading rapidly around the world since 2019 [1-
8]. Most patients with COVID-19 have mild or moderate re-
spiratory symptoms [9-15]. However, 13.8% of patients have
a severe form, as they get sick being in critical condition due
to different symptoms of other diseases, which can lead to
multiple organ failure and even death [16-23]. According to
recent studies, patients with COVID-19 and comorbidities of
the endocrine system, heart, kidneys, malignant neoplasms,
and chronic respiratory or neurological diseases are more
likely to have a relatively poor prognosis [24-34].

Cancer is a serious public health issue that threatens
the health of the world’s population [35]. According to re-
cent studies, cancer increases susceptibility to COVID-19
and becomes a risk factor for worse clinical outcomes in
COVID-19 patients [36-43]. Also, it should be noted that
during the pandemic, 44% of worldwide ministries of
health stressed an increase in the inferiority of screening
for cancer diseases, which significantly affected the time-
liness of early diagnosis [44]. However, cancer patients
need a timely diagnosis, examination, and specialized an-
ticancer treatment during and after the pandemic.

In this regard, recent years’ studies aimed to analyze the
data on the incidence and outcome in COVID-19 patients
with malignant neoplasms (MNs). The Global Cancer Obser-
vatory reported 1.8 million new cancer cases and 606,000
new deaths from cancer worldwide in 2020 [45]. According
to the information on COVID-19 morbidity in cancer patients
from Wuhan, China, 12 out of 1524 (0.79%) patients admit-
ted to the oncology department from December 2019 to
February 2020 were infected with COVID-19. It is worth not-
ing that among this group of patients, the infection rate was
higher than the cumulative frequency of all diagnosed cas-
es of COVID-19 registered in Wuhan over the same period
(0.37%) [8]. According to other studies from Wuhan, among
all those infected with COVID-19, approximately 1-2% had
oncological diseases [9-11].

Other studies show a higher prevalence of cancer in
people with COVID-19. Thus, in New York (USA), out of
5700 hospitalized patients with COVID-19, 6% had a con-
comitant oncological diagnosis [12].

In the region of Lombardy (ltaly), 8% of patients ad-
mitted to the intensive care unit (ICU) for COVID-19 ei-
ther had active cancer or were previously treated for can-

10 Oncology and Radiology of Kazakhstan, Ne4 (66) 2022



=2 kamnmsmmum or ancotocr amprastotor

EPIDEMIOLOGIE

cer and were in remission [13]. Other sources report that
20.3% of deaths from COVID-19 in all of Italy are in pa-
tients with active tumors [14].

Unfortunately, data on the clinical characteristics of
COVID-19-infected cancer patients are currently limited by
sample sizes, such as a retrospective study of 28 COVID-19
cancer patients from three hospitals in Wuhan [17]. Among
the cases, more than half (61%) were men, the median age
of all patients was 65 years, and the most common onco-
logical disease was lung cancer - in 7 (25%) patients. At the
same time, 8 cases of infection are believed to have been
associated with nosocomial transmission of the infection.
Slightly more than half of the patients - 15 (54%) - had
a severe course of the disease, and 6 (21%) were admit-
ted to the intensive care unit. A significantly higher risk of
developing severe complications of COVID-19 was noted
among patients who received anticancer treatment with-
in the last 14 days [17].

Another study included 105 cancer patients hospi-
talized with COVID-19 in 14 hospitals in Wuhan and 536
age-matched patients without a history of cancer (con-
trol group) [18]. Lung cancer was the most common site
(n=22), followed by malignancies of the gastrointesti-
nal tract (n=13), breast (n=11), thyroid (n=11), and blood
(n=9). Compared with patients in the control group, pa-
tients with cancer had higher rates of mortality (odds ra-
tio (OR) - 2.34, confidence interval (Cl) 95%: 1.15-4.77),
hospitalizations in the intensive care unit (OR - 2.84, 95%
Cl: 1.59-5.08), severe COVID-19 (OR - 2.79, 95% Cl: 1.74-
4.41); the likelihood of the need for artificial lung ventila-
tion increased by twofold. It is noteworthy that oncolog-
ical patients, more often than others, were infected with
nosocomial infections (19% vs. 1.5%) and were smokers
(34% vs. 9%). Patients with blood and lung cancers and
metastatic cancers with various cancer locations had the
highest incidence of severe COVID-19.

Another study of the severity of COVID-19 disease in
cancer patients is presented in two New York hospitals’
reports [19]. Of 5,688 patients with laboratory-confirmed
COVID-19, 334 (6%) had cancer, including breast cancer
(n=57), prostate cancer (n=56), lung cancer (n=23), uro-
genital cancer (n=18) and colorectal cancer (n=16) [19].
It was noted that cancer patients aged 66 to 80 years re-
quired lung intubation significantly more often than pa-
tients without cancer (relative risk (RR) — 1.76; 95% Cl:
1.15-2.70); no significant differences were found in oth-
er age groups. At the same time, in cancer patients be-
low 50, the mortality from COVID-19 was five times high-
er than at the same age without cancer (RR-5.01; 95% Cl
1.55-16.2). Interestingly, in elderly patients with cancer,
such a significant difference was not observed compared
with the corresponding control group.

Another New York hospital also noted higher mor-
tality in patients with COVID-19 and cancer [20]. With-

in three weeks, 218 cancer and COVID-19 patients were
identified; of them, 61 died, and the mortality amounted
to 37% in blood cancer and 25% in solid tumors. The lung
cancer in combination with COVID-19 mortality was 55%
(6 out of 11 patients). In age- and sex-matched groups,
among 1090 patients with COVID-19 but without cancer,
from the same hospital and in the same period, cancer
patients’ mortality was twice as high as in patients with-
out cancer (28% versus 14%).

Compared with the general population, the immuno-
suppressive states of cancer patients make them more vul-
nerable to severe complications that can affect the progno-
sis of the disease [38]. In addition to the immunosuppressive
state, the average age of cancer patients is higher than the
age of the general population, which may be another risk
factor for severe COVID-19 [46-47]. Several studies have re-
ported that cancer is a risk factor for patients with COVID-19
due to an immune response that can lead to adverse clini-
cal outcomes [40]. However, it is known from the experience
of virologists and immunologists that immunosuppression
may not always cause serious complications and may even
provide advantages in preventing “cytokine storms,” which
indicate an inadequate response of the patient’s immune
system to a viral infection.

W. Liang et al. [47] reported a cancer prevalence of
1.13% [95% confidence interval (Cl): 0.61-1.65%] among
1590 cases of COVID-19 in China, which is 3. 8 times high-
er than the overall cancer incidence among the Chinese
population (0.29%). In addition, VG Giannakoulis et al.
[37] examined the results of a meta-analysis of system-
atic reviews involving 46499 patients with COVID-19 and
MN and showed that all-cause mortality was higher in pa-
tients with cancer compared to patients without cancer
[hazard ratio ( RR): 1.66, 95% Cl: 1.33-2.07, P<0.0001].

The cancer prevalence in China among COVID-19 pa-
tients was 1.13% and was 3.9 times higher than the over-
all cancer incidence (0.29%) among the Chinese pop-
ulation without COVID-19. At the same time, mortality
among infected cancer patients in China was 28.6% com-
pared with 2.3% among patients with COVID-19 without
cancer [9, 46]. According to the American Association for
Cancer Research in April 2021, mortality from COVID-19
among cancer patients is fixed at 11-35% depending on
location, patient condition, age, etc. [48].

An increase in the number of patients with cancer and
COVID-19 confirms several important clinical care con-
siderations and highlights an urgent need for addition-
al preventive measures and clinical management of such
patients since cancer patients are immunocompromised
and at increased risk of serious complications associated
with COVID-19 (hospitalization in the intensive care unit,
need for mechanical ventilation, or death) [9, 10].

A relatively small sample size limits all existing re-
search on the interaction between COVID-19 and can-
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cer in humans. Therefore, targeted studies of COVID-19
prevalence in patients with MN are required in each
country to study cancer incidence in patients with
COVID-19 and identify a correlation between cancer
and COVID-19.

The study aimed to study the prevalence of COVID-19
among cancer patients in Kazakhstan.

Materials and methods: The analysis included
open-access articles published since 2019 and indexed
in PubMed, Cochrane, Google Scholar, and e-Library by
keywords “cancer,” “malignant neoplasms,” “COVID-19",
“cancer patients,” “mortality risk.” Fifty-two literary sourc-
es were identified and included in the analysis.

The official statistics data, medical information sys-
tems of the Republic of Kazakhstan (Electronic Register of
Cancer Patients, Electronic Register of Inpatient Patients),
and official periodicals on cancer incidence and mortality
for 2020-2021 and COVID-19 incidence and mortality for
2020-2022 in Kazakhstan were studied.

Results: In Kazakhstan, the situation with COVID-19
infection is similar to other countries. Dynamic statistics
(daily and monthly) reflect the trend in COVID-19 deaths
and new infections. Figure 1 shows the dynamics of the
spread of COVID-19 in Kazakhstan from January 2020 to
December 2022, according to official statistics [49].

The main viral load was observed in the summer and
autumn of 2020-2021 and in the winter of 2022 (Janu-
ary-February). These periods coincided with the partial
lifting and weakening of organizational measures to pre-
vent the spread of COVID-19 among the population.

A further (since March 2022) decrease in morbidi-
ty and mortality is due to the development and imple-
mentation of new effective protocols for the treatment of
COVID-19, the introduction of mandatory vaccination of
the population by the resolutions of the Chief State Sani-
tary Doctor “On the organization and implementation of
sanitary, anti-epidemic and sanitary and preventive mea-
sures for COVID-19 in the Republic of Kazakhstan.”

Official information on morbidity and mortality from
oncopathology and COVID-19 in Kazakhstan by regions
[50, 51], with recalculation for the population and analy-
sis of mortality of cancer patients, depending on the in-
dication of the cause of death of the patient in the Elec-
tronic Register of Cancer Patients (ERCP) and Electronic
Register of Inpatient Patients (ERIP), is shown in Tables
1 and 2. Table 1 presents comparative data on mortali-
ty in Kazakhstan from the main disease (oncology or
COVID-19), indicating the number of cancer patients in-
fected with COVID-19 in 2020. The highest cancer inci-
dence was registered in North Kazakhstan (1 .79%), Pav-
lodar (1.57%), and Karaganda (1.54%) regions. The lowest
rates were recorded in the Turkestan (0.42%), Kyzylorda
(0.59%), and Mangystau (0.62%) areas. The highest can-
cer mortality in Kazakhstan was registered in the Turkes-
tan (11.1%), Kyzylorda (10.2%), and Zhambyl (10.02%) re-
gions in 2020.

The mortality from COVID-19 among patients regis-
tered for cancer in 2020 was the highest in the city of As-
tana (1.06%), Kyzylorda (0.46%), and Turkestan (0.33%)
regions, with lower incidence than in other areas.

Table 1 - Information on oncological patients with concomitant COVID-19 disease registered at the dispensary for January-

December 2020
Region Population, Registered in cDa?\acteT Er(;)zna, ST S;ﬁ:ordmg © Deaths from COVID-19,
December, 2020 | ERCP, abs. (%) abs. (%)
abs. (%) U07.1* | U07.2%*
Akmola region 736735 9005 (1.22%) 707 (7.85%) 99 109 12(0.13%)
Aktobe region 881561 7560 (0.85%) 513 (6.78%) 28 88 3(0.03%)
Almaty region 2055274 15549 (0.75%) 1206 (7.75%) 102 204 11 (0.07%)
Atyrau region 645280 4161 (0.64%) 387 (9.3%) 36 44 4 (0.09%)
East Kazakhstan region 1369597 20549 (1.50%) 1642 (8.0%) 412 242 39(0.18%)
Zhambyl Region 1130099 7663 (0.67%) 768 (10.02%) 63 99 2 (0.02%)
West-Kazakhstan region 656844 7531 (1.15%) 634 (8.4%) 112 38 6 (0.07%)
Karaganda region 1376882 21268 (1.54%) 1301 (6.1%) 321 164 4 (0.01%)
Kostanay region 868549 13088 (1.50%) 730 (5.57%) 145 165 10 (0.07%)
Kyzylorda Region 803531 4761 (0.59%) 487 (10.2%) 59 24 2 2 (0.46%)
Mangistau region 698796 4359 (0.62%) 322 (7.38%) 29 68 5(0.11%)
Pavlodar region 752169 11850 (1.57%) 894 (7.54%) 133 198 5 (0.04%)
North-Kazakhstan region 548755 9863 (1.79%) 547 (5.54%) 281 195 6 (0.06%)
Turkestan region 2016037 8472 (0.42%) 942 (11.1%) 32 92 2 8(0.33%)
Almaty 1916822 26560 (1.38%) 1643 (6.18%) 313 137 19 (0.07%)
Nur-Sultan (Astana) 1136156 11546 (1.01%) 808 (6.99%) 252 104 8 (1.06%)
Shymkent 1038152 6526 (0.62%) 649 (9.94%) 36 92 15 (0.22%)
Kazakhstan 18631779 190311 (1.02%) 14150 (7.43%) 2453 2063 199 (0.10%)

Notes: *U07.1 — COVID-19 confirmed by PCR test; **U07.2 - COVID-19 not confirmed by PCR test
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In 2021, high rates of cancer incidence were noted
in North Kazakhstan (1.87%), Pavlodar (1.63%), Kara-
ganda (1.53%), and Kostanay regions (1.53%). The low-
est rates were noted in Turkestan (0.41%), Kyzylorda
(0.57%) regions, and Shymkent (0.60%). The highest
cancer mortality in Kazakhstan was registered in the
Turkestan (11.1%), Kyzylorda (10.2%), and Zhambyl

(10.02%) regions in 2020, and in the Atyrau (25.4%),
Turkestan (10.68%), and West Kazakhstan (10.30%) re-
gionsin 2021.

The fact of increased mortality from COVID-19 on-
cological patients who were registered in the dispen-
sary was recorded in Shymkent (1.05%), Astana, Atyrau
(0.93%), and West Kazakhstan (0.94%) regions (Table 2).

Table 2 - Information on oncological patients with concomitant COVID-19 disease registered at the dispensary for January-

December 2021
Population, Regi di Deaths from | Total patients i the;n,gé:lc;)rding Deaths from
Region December E;gl',“aeg: (;/:) cancer, 2021, |with COVID-19, ° COVID-19,
2021 ! abs. (%) abs. (%) U07.1* | Uo7.2%* abs. (%)
Akmola region 734413 9213 (1.25%) 662 (7.18%) 979 (10.6%) 765 214 49 (0.53%)
Aktobe region 905 355 8000 (0.88%) 521 (6.51%) 550 (6.8%) 373 177 17 (0.21%)
Atyrau region 667 300 4362 (0.65%) | 1110 (25.4%) 392 (8.9%) 267 125 41 (0.93%)
Almaty region 2105195 15672 (0.74%) | 372(2.37%) 1450 (9.25%) 748 702 27 (0.17%)
East-Kazakhstan region 1356911 20760 (1.52%) | 1607 (7.74%) 1132 (5.4%) 678 454 27 (0.13%)
West-Kazakhstan region 665 458 7605 (1.14%) | 784 (10.3%) 729 (9.58%) 697 32 72 (0.94%)
Zhambyl Region 1149136 7777 (0.67%) | 621(7.98%) | 1148 (14.7%) 318 830 33 (0.42%)
Karaganda region 1372199 21066 (1.53%) | 1240 (5.88%) | 2647 (12.5%) 2349 298 133(0.63%)
Kostanay region 858 347 13179 (1.53%) | 738 (5.59%) 1025 (7.7%) 790 235 12 (0.09%)
Kyzylorda Region 826 958 4721 (0.57%) 426 (9.02%) 287 (6.0%) 189 98 40 (0.84%)
Mangistau region 738 861 4570 (0.61%) 368 (8.05%) 246 (5.3%) 142 104 39 (0.85%)
Pavlodar region 747 501 12199 (1.63%) | 825 (6.76%) 1398 (11.4%) 1208 190 47 (0.38%)
North-Kazakhstan region 537787 10073 (1.87) 547 (5.43%) 931 (9.2%) 713 218 28 (0.27%)
Turkestan region 2072804 8704 (0.41%) | 930 (10.68%) 375 (4.3%) 122 253 12 (0.13%)
Nur-Sultan (Astana) 1234312 12581 (1.01%) | 860 (6.83%) 1374 (10.9%) 1168 206 126 (1.0%)
Almaty 2020547 27421 (1.35%) | 1560 (5.68%) | 3284 (11.9%) 2842 442 124 (0.45%)
Shymkent 1109 381 6732 (0.6%) 536 (7.96%) 555 (8.2%) 364 191 71 (1.05%)
Kazakhstan 19102465 |194635(1.01%)| 13676 (7.02%) | 18502 (9.5%) 13733 4769 898 (0.46%)

Notes: *U07.1 - COVID-19 confirmed by PCR test; **U07.2 - COVID-19 not confirmed by PCR test

The presented official statistics raise many ques-
tions. For example, why was the ratio of deaths to cas-
es much lower at the peak of the pandemic (2020)
than in 20217 Apparently, at the height of the pan-
demic (2020), all urgent measures and organizational
measures were directed to fight COVID-19. Screening,
diagnosis and treatment of other diseases, including
cancer, were not carried out as usual. By 2021, most
state public health institutions restored their opera-
tions. However, this temporary delay in diagnosis and
treatment was fatal for some patients. In addition, a
certain part of cancer mortality was “cannibalized”
by COVID-19. This indicates the need to consider the
mortality among oncological patients who died “from
COVID-19" when analyzing oncological statistics.

Discussion: The results of our research are con-
firmed by the data obtained by T.A. Adylkhanov et
al. about 883 patients with cancer and confirmed
COVID-19 who were treated in different regions of Ka-
zakhstan for 2.5 months (from March 13 to May 28,
2020). The authors identified features that are not typ-

ical for other patients with COVID-19, namely: “in addi-
tion to typical symptoms such as cough, fever, weak-
ness, there was also a decrease in breathing, even with
less physical activity, headache, general weakness,
chills, sweating, decreased resistance to physical activi-
ty”; in some, the disease was accompanied by anemia
and hypoproteinemia, which unequivocally negative-
ly affected the immunocompetence and clinical course
of the oncological disease. There is also evidence that
in patients over 60 years of age, COVID-19 was more
severe [51].

To help medical institutions during the pandemic,
cancer societies around the world, in particular the Eu-
ropean Society for Medical Oncology (ESMO), Ameri-
can Society of Clinical Oncology (ASCO), the National
Comprehensive Cancer Network (NCCN), have devel-
oped recommendations to mitigate the negative im-
pact of the COVID-19 pandemic on the diagnosis and
treatment of cancer patients.

Patients with MN are at risk of developing severe
COVID-19 and death from COVID-19. Therefore, vac-
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cination against SARS-CoV-2 should be a preventive
measure. The Kazakh Institute of Oncology and Ra-
diology has developed recommendations for vaccina-
tion against COVID-19 in Kazakhstani cancer patients
based on the recommendations of international or-
ganizations, such as NCCN, MSC, and ASCO, to min-
imize the risk of infection. The guidelines “Vaccina-
tion against coronavirus infection of the population
in the Republic of Kazakhstan” were approved by the
Decree of the Chief State Sanitary Doctor of June 11,
2021, No. 28 “On further measures to prevent corona-
virus infection among the population of the Republic
of Kazakhstan” [52].

Due to untimely diagnosis and treatment, cancer
patients are less likely to get good results from the re-
habilitation complex of antitumor measures. It is also
important to remember that cancer patients are im-
munocompromised and at increased risk of serious
complications associated with COVID-19 (ICU admis-
sion, need for mechanical ventilation, or death) com-
pared with the general population [9, 46]. Current de-
velopments call for pragmatic approaches to treating
cancer patients.

Conclusion: Thus, COVID-19 prevalence among can-
cer patients and their increased mortality during the
pandemic, including the cases where the main cause
of death was not an oncological process but the conse-
quences of the viral infection, evidence the need to ad-
just the rules of statistical recording of cancer patients’
morbidity and mortality, the algorithms, and protocols
of diagnosis and treatment of cancer patients.

The consequences of COVID-19 disease, worsening
the condition of cancer patients, challenge oncologists
to develop effective organizational measures to pre-
vent the spread of COVID-19 in patients with cancer.
However, more specific conclusions require to obtain
the results of studies involving a larger number of ob-
servations.
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AHJIATITIA

KA3BAKCTAHJA KATEPJII ICIKTEPI AP HAYKACTAPJIA COVID-19 KECEJIIHIH TAPAJIYbBI
C.K. Menbaes'

1«Ka3ak OHKONOrUs eHe paauomnorus FeinbiMu-3epTTey MHCTUTYTbI» AK, Anmarsl, KasakcTaH Pecnybnmkace

Oszexminizi: COVID-19 scana koporasupycmuik unpexyusicol 2019 dcoinioan bacman Oykin onemee me3z mapanbin, KonmezeH en0epoiy 0eHcay-
TIK cakmay scylienepine ocep emmi. XKaxwvinoa scypeizineen sepmmeyiep Kamepii aypyowiyy 6oryst COVID-19-2a cesimmanovigmol apmmuipamul-
uoin orcone COVID-19-6en ayvipean emoenyuiiepoe KIUHUKATBIK HOMUNCENEPOIH Hauwapiaysl Kayniniy gaxmopel exenin kepcemmi. CoHOail-ax,
Kamepi aypyaapol 6ap naykacmapoa COVID-19-0viyy 601yb1 aypyobly oputy Kaynin apmmuslpaobl.

3epmmeyoin maxcamot — Kazaxcmanoa kamepii iciei oap nayxacmapoa COVID-19-0viy mapanyvin sepmmey.

AQoicmep: Doebuemie wony sxcacay ywin 2019 dncviroan bacman awviy Koaxcemimoinikmezi sxcomHe eblivlmu Hcapusnianbimoaposiy PubMed,
Cochrane, Google Scholar, e-Library depexxopiapvinoa unoekcmenzern makanianapea, «obwvipy, «kamepiui icikmep (Kl)», « COVID-19», «onko-
JIOUATIBIK, HAYKACMAPY, «ONIM KAYni» Kinm co30epi bouvinuia manoay scypeizinoi. Kasakcman PecnyOnukacvinbly pecmu cmamucmukacblibl,
MeouyuHnanelk aknapammaulk, xcytenepiniy (OHIT, CHOT) swcone pecmu mep3imoi bacwvlivimoapuinsiy Kazaxcmarnoazor 2020-2021 suc.oc. kamepai
aypynapoan scone 2020-2022 oc.oic. COVID-19-0an coipkammanyurslivlk nen onim-jcimim ootivinua oepexmepi 3epmmendi.

Homuorcenepi: 2020-2021 2020-2021 swcoinoaper Kasakeman Pecnyonuxacvinoa KIA-men coipkammanywvlivly kepcemriwmepi Coamycmik
Kaszaxcman (1,79-1,87%), Ilasnooap (1,57-1,63%), Kapazanowi (1,54-1,53%) oscone Kocmanaii (1,53%) obavicmapeinoa ey scoeapul 6010vl. Eny
memenei kopcemxiwmep Typricman (0,42-0,41%), Kvizviiopoa (0,59%), Manavicmay (0,62%) obavicmapeinoa swcone Lllvivkenm xanacvlHoa
(0,60%) baiixanow. 2020 srcotivr KP-0a Kl-0en 6oramuin onim-oicimin Typricman (11,1%), Kvizvinopoa (10,2%) sicone JKambuvin obnvicmapwinoa
(10,02%), an 2021 srcoiner Ameipay (25,4%), Typxicman (10,68%) owcone Bamvic Kazaxeman (10,30%) obnvicmapuinoa ey scozapot 60106

Onronoeusinwix aypy ootivinua oucnarncepnix ecenme mypearn COVID-19 naykacmapuwinan 6onamoin oxim - scimim 2020 scolivt ew dcozapot 60106.

2020 dHcwibl OHKONOLUATBIK aypy OOlbIHWA Jucnancepix ecenme mypean Haykacmapoviy COVID-19-0an 6onamoein enim-scimimi Kepcem-
Kiwi Acmana Kanaceinoa (1,06%), Koizvinopoa (0,46%) scone Typkicman (0,33%) obavicmapuinoa scone 2021 sucvinvt Llvivkenm Kanacuinoa
(1,05%), Acmana kanaceinoa (1,00%), Ameipay (0,93%), bameic Kazakcmarn (0,94%) obnvicmapuinoa dcozapst 60106l

Kopvimuinowt: Ocvinativia, onxonocusnwi naykacmap apacvinoa COVID-19 mapanyer sccone nanoemust kezinoe onapovly o1iMiHiy apmybl,
OHbIH [WiHOe ONIMHIN He2i3el cebebi OHKONOSUSBIK NPOYecc emec, 8UPYCMbIK UHEKYUAHbIY canoapsl OON2aH KHa20aunapod, Cmamucmukaibly
ecenke Ay epeoicesiepine my3emynep eneizy.OHKOIOSUSIbIK, HAYKACMAPObLY aypYUlanOblK NeH OXIM-JICIMIM, OHKOIOSUSIbIK HAYKACMAPObl OUASHOC-
MUKAnAy JcoHe emoey aneopummoepi Mern Xammamaiapbl.

Tyitinoi cozoep: COVID-19-6en ayvipean emoenywinep, KBU, kamepni icikmep (Kl), onxonocusnvlk naykacmap, oaim-scimim Kayni.

AHHOTANUSA

PACITPOCTPAHEHHOCTD COVID-19 Y BOJIbBHbBIX CO 3JIOKAYECTBEHHbBIMUA
HOBOOBPA3OBAHUSAMMU B KASAXCTAHE

C.K. Menbaes'
'AO «Kasaxckuii Hay4Ho-1CCrea0BaTENbCKMIA MHCTUTYT OHKOMOTAM 1 paguonorny, Anvatel, Pecnybnuka Kasaxcrax

Axmyansnocmy: Hosasn koponasupycnas ungexyuss COVID-19 ¢ 2019 e. cmpemumensHo pacnpocmpanunacs no 6cemy Mupy, oKade 6u-
AHUe HA cucmembl 30pagooxpanenus bonvwuncmea cmpan. Heoasnue ucciedosanus nokazanu, 4mo Haiuuue 310KauecmeeHno2o 3a001e6anus
nosviwaem socnpuumyusocmv k COVID-19 u sensiemes ¢hakmopom pucka yxyouienus KiuHudeckux ucxo0os y nayuenmos ¢ COVID—-19. Takoce,
nanuuue COVID-19 y 60nbHbIX CO 310KAUECMEEHHBIMU 3A00I€BAHUSMU NOGBIULAENT PUCK NPO2PECCUPOBAHUS 3AD0IeBAHLSL.

Lenv uccnedosanusn — uzyuenue pacnpocmpanennocmu COVID-19 y 6onvnvix pakom 6 Kasaxcmane.

Memoowi: Ilposeden ananrusz cmametl, onybauxkosannvix ¢ 2019 200a, Haxo0sWuUxXcs 8 OMKPLIMOM 00CHYne U NPOUHOEKCUPOBAHHBIX 8 Oa-
sax oannvix PubMed, Cochrane, Google Scholar, e-Library, no xiwouesvim crnoeam «paxy, «snokaudecmeeHnHvle Hogoobpasosanus (3HO)»,
«COVID-19», «oHkono2uueckue 60abHbiey», «PUCK cmepmHocmuy. H3yuenvl OanHbie 0QuUyuaibHo cmamucmurki, MeOUYUHCKUX UHDOPMAYUOH-
noix cucmem Pecnybnuxu Kasaxcman (OPOB, OPCE) u ouyuanshuix nepuoouieckux usoanuil no 3a601e6aemocmu u CMEPmMHOCU Om 310Kade-
cmeennbix 3abonesanuti 3a 2020-2021 22. u no 3abonesaemocmu u cmepmuocmu om COVID-19 — 3a 2020-2022 22. ¢ Kazaxcmarne.

Pesynomameut: Iloxkazamenu Ilokazamenu 3abonesaemocmu 3HO 6 Pecnyonuxe Kasaxcman 6 2020-2021 2e. Ovinu naubonee evicokumu 6 Cege-
po-Kazaxcmanckoii (1,79-1,87%), Ilasnooapckoii (1,57-1,63%), Kapaeanounckoti (1,54-1,53%) u Kocmanaticxkoii oonacmsax (1,53%). Camvle nuzkue
nokasamenu 6vinu ommeuenst 6 Typkecmanckou (0,42-0,41%), Kvizvinopounckoii (0,57-0,59%), Maneucmayckoii (0,62 %) ooracmsax u 2. [llvimkenm
(0,60%). Cmepmnocmos om 3HO 6 PK 6vina nauboiee svicokoui ¢ 2020e. 8 Typrecmanckoii (11,1%), Kvizviiopouncrkoii (10,2%) u Kambwiickoii 06-
aacmsx (10,02%), 6 20212. — 6 Amvipayckoii (25,4%,), Typkecmanckoii (10,68%) u 3anaono-Kasaxcmanckoii (10,30%) obracmsx.

Cmepmuocmo om COVID-19 6onbHbix, cOCmosiguiux Ha OUCRAHCEPHOM yueme no oHkozabonesanuio, ¢ 2020 2. bvlia Haubosee 8biCOKOIL 8 2.
Acmana (1,06%), Keizvinopounckou (0,46%) u Typkecmanckoui (0,33%) ooracmsx, 6 20212. — 6 2. [Lvimkenm (1,05%), e. Acmana (1,00%), Amoi-
payckoti (0,93%) u 3anaono-Kasaxcmancroii (0,94%) obracmsx.

3aknwouenue: Takum obpasom, yposenv pacnpocmpanennocmu COVID-19 cpedu onkonocuyeckux 60abHbIX U NOBbIUEHUE UX CMEPIMHOCMU
8 Nepuo0 NaHoeMuu, 6 MOM HUCle 8 CAYUAAX, 20€ OCHOBHOU NPUHUHOU cMepmu Dbl He OHKOJIOSUYECKUL NPoYecc, a NOCIe0Cmaus nepeHeceHHoll
BUPYCHOU UHPEKYUU, CBUOCENbCMBYIOM, YO Mpebyemcs HeCmi KOPPEeKMuebl 8 Npasuild CMamucmuyecko2o yiema 3a001e6aemocmu u cmepm-
HOCU OHKONO2UYECKUX OONIbHBIX, AN2OPUMMBL U NPOMOKOIbL OUASHOCIUKY U IeYeHUsL OHKOIOUHECKUX OONbHBIX.

Knrwouesvie cnosa: pax, snokauecmsennvie Hosooopaszosanus (3HO), COVID-19, onxkonozuueckue 60abHble, pUCK CMEPIMHOCHIU.
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PROSTATE CANCER EPIDEMIOLOGY
IN THE EAST KAZAKHSTAN REGION,
2010-2019
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A.B. KHAITMAT?, S.0. SAGIDULLIN*, A.E. IBRAEV*

'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan;
2«Semey Medical University» NJSC, Semey, the Republic of Kazakhstan;
*«MediClubGeorgia» Clinic, Thilisi, Georgia;
*MSE on REM East Kazakhstan Regional Multidisciplinary «Center of Oncology and Surgery» of the Health Department of the East Kazakhstan Region,
Oskemen, the Republic of Kazakhstan

ABSTRACT

Relevance: From 2010 to 2019, prostate cancer incidence increased, and prostate cancer mortality decreased in Kazakhstan. The
peak incidence was observed in patients aged 70 years and older. The East Kazakhstan region had a higher incidence and mor-tality from
prostate cancer than the national average.

The study aimed to assess the indicators of prostate cancer epidemiology in the East Kazakhstan region from 2010 to 2019.

Methods: The study calculated prostate cancer incidence, mortality, one-year and five-year survival, and early detection from 2010
to 2019. The statistical significance was assessed by the one-factor linear regression method. Intensive epidemiological in-dicators were
calculated per 100 000 male population.

Results: The prostate cancer incidence in East Kazakhstan increased from 2010 to 2019, while the mortality rate increased slightly.
There was a statistically significant upward trend for incidence (p=0.009) and a statistically insignificant trend for mortali-ty (p=0.900).

One-year survival with prostate cancer tended to decrease. However, the trend of one-year survival rates had no statistical significance
(p=0.202).

Five-year survival with prostate cancer in East Kazakhstan during the study peri-od tended to decrease. However, the trend in the five-
year survival rates of patients with prostate cancer in East Kazakhstan had no statistical significance (p=0.826).

Early detection of prostate cancer in the early stages remained sustainable in the range of 72.7-77.4. In 2019, this indicator decreased
to 63.2%.

The share of prostate cancer cases detected at stage Il tended to increase. The proportion of prostate cancer cases detected at stage
1V tended to decrease during the study period.

Conclusion: The prostate cancer epidemiological rates in East Kazakhstan were unstable in the study period. The incidence tended to
increase; the mortality rate fluctu-ated within small limits and remained sustainable. The one-year survival rate tended to decrease. The
five-year survival rate was slightly increasing. There was an increase in the detection of prostate cancer at stage 111, while the detection at
stage 1V tended to decrease. Early detection of prostate cancer has decreased with an increase in detection at stage Ill. The proportion of

prostate cancer cases detected at stage 1V in the study pe-riod tended to decrease.
Keywords: Prostate cancer, incidence, mortality, survival, the East Kazakhstan region.

Introduction: Oncological diseases lead among the
causes of death globally and are the main obstacles to
increasing life expectancy [1]. According to the World
Health Organization, cancer has become the first or sec-
ond leading cause of death in people below 70 years in
112 out of 183 countries and ranked third or fourth in 23
more countriesin 2019 [2]. Worldwide, the burden of can-
cer incidence and mortality is growing due to population
aging and growth and the changes in the prevalence and
distribution of major cancer risk factors, including those
related to socioeconomic development [3, 4].

Prostate cancer was the second most common can-
cer and the fifth leading cause of cancer death among
men in 2020. Almost 1.4 million new cases and 375,000
deaths from prostate cancer were registered in the
world. Prostate cancer was the most common cancer

in men in 112 countries, followed by lung cancer (in
36 countries), colorectal cancer, and liver cancer (in 11
countries). Lung cancer was the leading cause of cancer
mortality in men in 93 countries, followed by prostate
cancer (48 countries) and liver cancer (23 countries). In
2020, prostate cancer ranked second in countries with
a high human development index, with a prevalence
of 37.5 per 100,000 population, and ranked first in
countries with a low human development index, with
a prevalence of 11.3 per 100,000 population [1].

In Kazakhstan, prostate cancer incidence rose sharp-
ly from 2010 to 2019 due to the implementation of
screening for prostate cancer by detecting serum pros-
tate-specific antigens. However, in 2015-2016, there
was a decrease in prostate cancer mortality in Kazakh-
stan. In East Kazakhstan, prostate cancer incidence and
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mortality were above the national average [5]. One of
the reasons for that was a challenging environmental
situation due to the chemical pollution from the exten-
sive industrial production in Ust-Kamenogorsk - the ad-
ministrative center of the East Kazakhstan region [6]. Ra-
diation exposure from the long-term operation of the
Semipalatinsk nuclear test site in East Kazakhstan also
worsened the epidemiological situation for oncological
diseases [7].

The study aimed to assess the indicators of pros-
tate cancer epidemiology in the East Kazakhstan re-
gion from 2010 to 2019.

Materials and methods: Data for the analysis was
obtained from official statistical sources: Form No.
35 Annual “Report on patients with malignant neo-
plasms” and statistical materials “Indicators of the On-
cological service of the Republic of Kazakhstan” from
2010 to 2019. The study calculated epidemiological in-
dicators for prostate cancer, including incidence, mor-
tality, one-year and five-year survival, and early detec-

tion since stage I-ll cases are the most favorable from
the point of effective treatment and patient survival.
The study included all registered incidence and mor-
tality cases for the study period. Intensive epidemio-
logical indicators were calculated per 100,000 males.

Statistical processing was made using the Statistical
Package for the Social Sciences (SPSS) version 20.0 for
Windows (Semey State Medical University). The average
long-term epidemiological indicators for the specified
period were calculated. One-factor linear regression
was used to analyze and evaluate the statistical signif-
icance of the trends revealed [8]. The study results were
presented in arithmetic averages for the average inci-
dence levels for the studied period and non-standard-
ized linear regression coefficients (B) with 95% confi-
dence intervals (Cl). For each regression coefficient, the
achieved statistical significance was recorded.

Results: Figure 1 shows prostate cancer incidence
and mortality dynamics in East Kazakhstan from 2010
to 2019. The figures are provided per 100,000 males.
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Figure 1 - Dynamics of prostate cancer incidence and mortality in East Kazakhstan, 2010-2019
(per 100,000 males)

According to Figure 1, prostate cancer incidence in
East Kazakhstan increased significantly: from 16.1 in
2010 to 35.0 in 2013, obviously due to the implemen-
tation of prostate cancer screening by detecting serum
prostate-specific antigens. Then the prostate cancer in-
cidence rate decreased to 34.1 in 2014, slightly increased
t0 37.1in 2017, and then decreased to 33.0 in 2019.

Prostate cancer mortality in East Kazakhstan fluc-
tuated within small limits: from 8.3 in 2010 to 10.9 in
2012. Then there was a slight increase to 11.2 in 2016,
a sharp decrease to 3.8 in 2017, and another increase
t0 9.4in 2019.

Trend analysis showed a statistically significant
upward incidence trend (B=0.31; 95% CI: -0.01, 0.52;
p=0.009) and a statistically insignificant mortality

trend (B=-0.07; 95% Cl: -1.27, 1.14; p=0.900) during the
study period.

The patients’one-year and five-year survival are key
treatment effectiveness indicators, which depend on
timely prostate cancer detection at early stages. Figure
2 shows the dynamics of one-year survival of prostate
cancer patients in East Kazakhstan from 2010 to 2019.

The trends in one-year survival (Figure 2) demon-
strated a wave-like fluctuation, decreasing to 36.8% in
2014. Then the one-year survival increased to 68.8%
in 2016, dramatically decreased to 42.9% in 2017, and
amounted to 33.3% in 2019. However, the regression
analysis showed no statistical significance of chang-
es in one-year survival (B=-0.114; 95% Cl: -0.303, 0.075;
p=0.202).
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Figure 2 - Trends in one-year survival of prostate cancer patients, 2010-2019

The trends in the five-year survival of prostate can-
cer patients in East Kazakhstan from 2010 to 2019 are
presented in Figure 3.

The dynamics of five-year survival of prostate can-
cer patients (Figure 3) showed that the five-year sur-
vival progressively decreased from 32.8% in 2010 to
17.5% in 2016 and began to increase in 2017, reach-
ing 32.5% by 2019. However, the regression analysis

showed no statistical significance of changes in five-
year survival (B=-0.038; 95% Cl: -0.428, 0.351; p=0.826).

Since the prostate cancer stage at detection is a
critical prognostic factor for patient survival, early de-
tection is crucial from both clinical and public health
perspectives. Figure 4 shows the trends in prostate
cancer detection by stages in East Kazakhstan from
2010 to 2019.
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Figure 3 - Trends in five-year survival of prostate cancer patients, 2010-2019

As seen in Figure 4, in East Kazakhstan, during the
study period, the share of prostate cancer detection
at stages |-l increased from 55.7% in 2010 to 80.7% in
2013. The early prostate cancer detection rate varied
from 72.7 to 77.4, with a decrease to 63.2% in 2019.
The share of late prostate cancer detection (stag-
es Il and IV) tended to decrease. However, the share
of prostate cancer cases detected at stage Ill, which
equaled 21.7% in 2010, decreased to 10.5% in 2013
but reached 24.9% in 2019. The share of prostate can-
cer cases detected at stage IV decreased from 22.6%
in 2010 to 12.0% in 2019. According to the regression
analysis, the trend in early detection rate for prostate
cancer was statistically insignificant (B=0.28; 95% Cl:
-0.01, 0.56; p=0.053).

One-year survival of prostate cancer patients in East
Kazakhstan decreased from 66.7% in 2011 to almost
twofold in 2014 but increased to 68.8% in 2016. Then,
it decreased to 33.3% in 2019. However, the trend in
one-year survival rates was not statistically significant
(p=0.202).

The five-year survival of prostate cancer patients
in East Kazakhstan during the study period decreased
from 32.8% in 2010 to 17.5% in 2016. Then it increased
and reached 32.5% in 2019. However, the trend in five-
year survival of prostate cancer patients in East Ka-
zakhstan was statistically insignificant (p=0.826).

In 2013-2015, in 11 regions of Kazakhstan, where
the screening program was conducted, prostate can-
cer was detected at stages I-ll in 1763 men (58.6%)
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and stages llI-IV - in 1244 (41.4%). In 5 regions with no
screening, prostate cancer was detected at stages |-l

in 372 men (43.5%), with 483 cases of prostate cancer
detected at stages IlI-1V (56.5%) [9].
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Figure 4 - Trends in prostate cancer detection by stage, 2010-2019

According to our study, early detection of prostate
cancer in East Kazakhstan increased in 2013, remained
stable between 72.7-77.4, and decreased to 63.2% in
2019. At that, the share of detection at late stages Il
and IV tended to decrease. Thus, the share of cases
detected at stage lll decreased till 2013 and then in-
creased, reaching 24.9% in 2019. However, the share of
cases detected at stage IV was decreasing.

Discussion: Prostate cancer incidence varies from
6.3 to 83.4 per 100,000 males in different regions of
the world, with the highest rates in Northern and
Western Europe, the Caribbean, Australia, New Zea-
land, North America, and South Africa, and the low-
est rates in Asia and North Africa. Regional mortality
rates correspond to the incidence. The highest mortal-
ity is registered in the Caribbean, Sub-Saharan Africa,
and Micronesia/Polynesia. Prostate cancer is the lead-
ing cause of cancer death among men in 48 countries,
including Sub-Saharan Africa, the Caribbean, Central
and South America (Ecuador, Chile, and Venezuela),
and Sweden [10].

In Kazakhstan, more than 1,200 new prostate can-
cer cases are registered yearly. This malignant pathol-
ogy is more common in men of the Caucasian race
than in Asians. Kazakhstan has a relatively high pros-
tate cancer prevalence among elders. The number of
patients with this pathology in Kazakhstan tends to in-
crease [11].

Our study showed that the incidence rate in East
Kazakhstan tended to increase from 2010 to 2019 and
peaked in 2017, amounting to 37.1 per 100,000 males.
The increase in prostate cancer incidence has been ob-
served since 2013, when a screening program was in-
troduced to detect serum prostate-specific antigens.

The prostate cancer mortality in East Kazakhstan
was growing slightly. It peaked in 2016 at 11.2 per
100,000 males, then decreased to 9.4 per 100,000 male
population. The upward trend was statistically signifi-
cant for incidence (p=0.009) and statistically insignifi-
cant for mortality (p=0.900).

Survival rates are among the most important indi-
cators to assess the quality of cancer control programs.
Research shows an improving survival with prostate
cancer [12]. However, studies on prostate cancer sur-
vival in Asia report contradictory results. In China, from
1992 to 2000, the five-year relative survival with pros-
tate cancer amounted to 32.5% [13], while in South Ko-
rea, a study by K.W. Jung et al. registered a five-year
survival of 67.2% in 1996-1999 and 93.3% in 2010-2014
[14-16]. In a study in Iran, the overall five-year surviv-
al rate was 36.1% [17]. In another study conducted
among various ethnic groups in China for many years,
the survival rate ranged from 26.6% to 78%, indicat-
ing a noticeable tendency to fluctuate and a signifi-
cant difference between different ethnic groups [18]. A
study by H. Xu et al. in China revealed a substantial dif-
ference in five-year survival with prostate cancer be-
tween patients with arterial hypertension (28.5%) and
the control group (48.3%) [19].

Conclusion: The prostate cancer epidemiological
rates in East Kazakhstan were unstable in the study pe-
riod. The incidence showed a statistically significant
upward trend, with no sharp fluctuations in mortali-
ty rates. The one-year survival showed a statistically
insignificant decrease at a statistically negligible in-
crease in the five-year survival. There was an increase
in the detection of prostate cancer at stage lll, while
the detection at stage IV tended to decrease.
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AHJIATIIA

HIBIFBIC KABAKCTAH OBJIBICBIHJAAFBI 2010-2019 KBIJIIAPJJAFbI KYBIKACTbI
BE31 OBBIPBIHBIH ITUAEMHUOJOT USICBI

X.T. Ymypsaxoé', /I.P. Kaiioaposa', I'M. Illanzymoaesa’, /1.0. Hukoneuweun®, A.b. Xaummam?, C.0. Cazudynnun®, A.E. Hopaes*

"«Ka3ak oHKkonorus eHe paavonorus FuinbiM1-3epTTey MHCTUTYTI» AK, Anmarel, KasakcTan Pecny6nmkacs!;
2«Cemeit MeauumHa yHuepeuteTi» KeAK, Cemeit, KasakctaH PecnyGnmkachl;
3«Mepnnknab [xopmkus» Knunukacsl, Tounue, Mpysus;
#LKO ACE LLUKO kencanansik «OHkomorust xaHe xupyprus optansifbly LXKK KMK, ©ckemen, Kasakctan Pecnybnvkacs!

Oszexminizi: Kazaxkcmanoa 2007-2016 acvinoap apanvizvinoa Kyvikacmel oesi oovipvivern (KbBO) colpkammanyusliblkmoly 6Cyi dcoHe 00aH
oonamuin enim-sHcimimuiy memenoeyi oatikanovl. KbO iciei aypywanovix 70 scacman scoz2apwl. [Llvievic Kazakcman obnvicor KBO aypyuwanovies

MeH ONIM-JICIMIMIHIK JC02apbl KOPCEMKIUMepiMeH CUnammanaobi.

3epmmeyoin maxcamot. [lvizvic Kazaxcman obnvicoinoa 2010-2019 scvindapur KBO snudemuonozuanvik kopcemxiwimepin bazanay

Aoicmepi: Ne35 noican dscwinovik "Kamepni icikmepmen ayvipamoin Haykacmap mypaisi ecen”. 2010-2019 scvinoap apanvizeinoa aypyuian-
ObIK, 611iM, Oip HCLLIOBIK, bec HcbLnobik omip cypy, KbO epme camvicvinoa anvikmay ecenmendi. CmamucmuKanblk Maybl30blibl2bli 0a2aniay yuin
6ip chakmoprel coi36IKMbIK pecpeccust d0ici KoN0anwiiobl. Kapkwvinovl snudemuonocusiivik kopcemxiwumep 100 000 ep aoameaa ecenmenzen

Homuocenep: [IIKO-oa 2010-2019 scvinoaper aypyuanovik kepcemkiuii ocy ypoicite ue 6010bi. LIIKO-0a KbO 6onamuin onim-scimim kep-

cemxiwi azoan ecy ypoicite ue 6010bl. byi pemme colpKammanyublivlk yulin Cmamucmukaiblk Maysl30bl 6cy mpendi baiikanowt (p=0,009), an
onimM Kepcemkiwmepi yuin mpenoi cmamucmukansik eseyciz oonovt (p=0,900). Haykacmapowiy oipocuLnoviy emipcipy kepcemxiwt KBO 6onean
KeMmioi. Anailoa OipicuLIObIK OMIP CYyPY KOPCEMKIUMEPIHiK MpeHOl Cmamucmukanivik Monee ue 6oamaovt (p=0,202). [IIKO-oa KbO 6ap nayuernm-
mepoiy bec HCbIIObIK OMID CypPy OUHAMUKACH] 3epmmencer KezeHoe memeHnoey ypoicine ue 6onovl. Anaiioa, LLIKO-0a KBO 6ap nayuenmmepoiy
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bec HCbLIObIK OMID CYypY KOpCemKIumepiniy mpeHoi cmamucmukanivly monee ue 6oamaovt (p=0,826). KbO epme camvicbiHOa mypaxmul Kepceni-
Kiwmepee ue 6010wl dncone 72,7-77,4 apanvievinoa eseepoi, an 2019 scwinel 6y kopcemkiut 63,2%-ea Oeiiin momenoedi. Anvikmanean KbO yreci
11 camwioa ynzaro ypoicine ue 6010v1. IV cameioazer KBO yreci 3epmmenemin kezeqoe memenoey ypoicite ue 6010bl

Kopoimuvinowi: 3epmmey xezeyinde LLIKO-0a Kyvix acmvl 6e3iniy Kamepai icieiniy snuoemuoni02usnbly Kopcemxiwmepi mypaxkcol3 60obl.
KBO aypywanoviebl yrearo ypoicine ue 6010bl, 61iM KOPCEMKIWI a3 wekme ayblmyblobl HCoHe Mypakmbvl Cunamia ue 60a0vl. Bipocwiiowbik emip
cypy ounamuxacvt KEO momenoedi. bec acblioblk omip cypy cephnini cmamucmukanibly mypebloan wamanl ocy mpenoine ue 6010wl. 11 camvioa
KO anvikmayoviy scozapeiiayet 6atikanovl, IV cameicvinoa KbO anvikmay memernoey menoenyuscoina ue 6010bl. KBO epme campicblHOa aHbIK-
may 111 kezenoe anvikmayoviy apmyvina éaiinanvicmsl momenoeoi. 1V camvioaev: KBO yreci sepmmenemin kesenoe momenoey ypoicite ue 6010bl

Tyuinoi co30ep: Kyvikacmol 6e3i 06vipvl (KbO), aypywanovix, enim-scimim, emip cypy oeneeiii, [llvievic Kazakcman obnbichi.

AHHOTANUSA

SMUAEMUOJIOTAA PAKA ITIPEJCTATEJIBHOM )KEJIE3BI
B BOCTOYHO-KA3AXCTAHCKOM OBJIACTH 3A 2010-2019 roast

X.T. Ymypsaxos', /I.P. Kaiidaposa', I M. Ilanzymébaesa’, /1.0. Huxoneuweunw®, A.b. Xaummam?, C.0. Cacuoynnun®, A.E. Hopaes*

'AO «Kasaxckuii Hay4Ho-1CCrea0BaTENbCKMIA MHCTUTYT OHKOMOTAM 1 paguonorvny, Anvatel, Pecnybnuka Kasaxctas,
HAO «MeauuumHckuii yHuBepcuTeT r. Cemeit», Cemedt, Pecnybnuka Kasaxcrah,
3«Meanknab Ixopmkusy, Tounucn, Mpysus;
“KI'M Ha MXB BKO MHoronpodmnbHbii «Liertp OHkonorun u Xupyprimy Y3 BKO, YcTb-Kameroropck, Pecnybnuka KasaxcraH

Axmyansnocme: B Kasaxcmane ¢ 2010-2019 ze. nabaiooancs pocm 3a007e6aeMOCMU U CHUMCEHUE CMEPIMHOCIU OM PAKA NPeocmamenbHou
orcenesvl (PIDK). ITuk 3a6oneeaemocmu PIDK npuxooumces na éospacm 70 iem u cmapue. Bocmouno-Kasaxcmanckas oonacme xapakmepusyemcsi
bosee gbicoKuMU NOKazamenamu 3aboneeaemocmu u cmepmuocmu om PIDK, uem 6 cpednem no cmpare.

Lenv uccneoosanus — oyenums snudemuonocuyeckue noxazamenu PIDK ¢ Bocmouno-Kasaxcmarcxkoii oonacmu 3a 2010-2019 2.

Memoowi: Paccuumbleanucy UHYUOEHMHOCMb, CMEPMHOCIb, OOHOJCMHSIS, NAMUICMHAA Gblocusaemocmu, sviasisemocms PIDK na pannux
cmaousix 3a nepuod 2010-2019 ze. /s oyenxku cmamucmu4ecKkoi 3HauuMOCmu UCHONb308ANCSH MeMOO 0OHODAKMOPHOU IUHEHOU pe2peccuu.
Hnmencusnvie snudemuonocuieckue nokasamenu paccuumuiéanucy na 100 000 mysiccrkozo nacenenus.

Pesynvmamaur: [loxazamens 3a60ne6aemocmu ¢ BKO 3a 2010-2019 22. umen menoenyuio k 3HauumenbHOMy pocmy, d NOKA3amenb CMEpnHo-
cmu om PIDK 6 BKO — k nHebonvuwiomy pocmy. Ilpu smom naba00ancs cmamucmudeckull 3SHa4umMblil 60CX00AuULL MpeHo 0ist 3a60e6aemMocmu
(p=0,009), a ons nokazamesnei cmepmuocmu mpeno vl cmamucmuyecku Hesnayumvim (p=0,900).

Iokazamensb oonoremuel gvlcugaemocmu nayuenmos ¢ PIDK umen menoenyuio k chudicenuio, Komopas ne 0ulia cmamucmuiecKu 3Haiu-
Mot (p=0,202).

Junamuxa namuremneii gvidcusaemocmu nayuenmos ¢ PIDK ¢ BKO 3a uzyuaemblil nepuoo umena menoeHyuio K CHUICEHUI0, OOHAKO Makice
6e3 cmamucmuueckoul snavyumocmu (p=0,826).

Buvisignsiemocmo PIDK na pannux cmaousx Oviia cmabunvHoll u éapvuposana 6 npeoeiax 72,7-77,4, oonako 6 2019 2. smom nokazamens
crusuncs 0o 63,2%.

Jons cnyuaee PIDK, sviasnennvix na 111 cmaouu, umena mendenyuro K yeenuvenuto. [lons cayuaes PIDK, sviasiennvix na IV cmaouu, 3a usyua-
eMblil nepuoo umend MmeHOEeHYUuIo K CHUNCEHUIO.

Saknouenue: Snudemuonocuveckue noxasamenu PIDK ¢ BKO 3a uzyuaembvlii nepuoo umenu Hecmadbunvhulil xapakmep. [lokazamens 3a00.e-
8AEMOCHIU UMEN CINAMUCIUYECKU 3HAYUMBII MPEHO K yeeauyenuio, nokasamens cmepmuocmu om PIDK cywecmeenno ne usmensncs. Habooancs
CMamucmuyecKu He3HavUMbll MpeHo CHUICEHUs 0OHoemHell gblocusaemocmu. Takace HabN00ancs CMamucmu4ecku He3HaA4UMbLIL Mpero Yeeiu-
uenus nssmuiemuell gvloicueaemocmu. Ommeuen pocm svisignsiemocmu PIDK na 111 cmaouu, evisisisiemocmos PIDK na IV ecmaouu umena menoenyuio
K cHudcenuro. Beiasnaemocmo PIDK na pannux cmadusx cHusunacs 3a cuem ysenuyenus evisaeusiemocmu na 111 cmaouu. /lonsa PIDK na IV cmaouu
3a uzyHaemvlil nepuood UMend MmeHOEHYUIo K CHUICEHUIO.

Knioueswvie cnosa: pax npedcmamenvnoii scenesvr (PIDK), 3a6omeeaemocms, cmepmuocms, gvidcusaemocms, Bocmouno-Kazaxcmanckas
obnacme.
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S-DETECT FUNCTION AS THE LATEST METHOD
OF ULTRASOUND EXAMINATION
OF MAMMARY GLAND FORMATIONS:
COMPARATIVE CHARACTERISTICS

A.S. KULTAEV', I.A. ZAKIRYAROV*

'«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: Worldwide, mammary gland formations remain a public health dilemma. Breast cancer (BC) is one of the leading causes
of cancer mortality. Breast cancer ranked 3rd with 8.7-8.1% in the structure of malignant disease mortality in Kazakhstan in 2018-2019.

Female breast cancer is the most common cancer. Over 2.2 million cases of breast cancer were registered in 2020, according to the
WHO. Worldwide, breast cancer ranks fifth among the causes of mortality (685,000 deaths per year).

On average, about 3,000 breast cancer cases are detected yearly in the Republic of Kazakhstan, and more than 1,380 women die from
this disease. The high increment rate of breast cancer incidence and mortality, which is ahead of most other cancers, puts breast cancer

at the top of the list.

Technological developments in medicine have positively influenced the diagnosis of mammary gland formations. The S-Detect function
for the mammary gland formations had been introduced by Samsung Medison, which helps to determine the formation and characterize
the affected area. The sonoelastography methods were used for reliable assessment in the early days.

The study aimed to determine the role of the S-Detect function in the differential diagnosis of mammary gland formations.

Methods: A comparative analysis of images taken with the S-Detect function and by the sonoelastography process was carried out in

50 patients.

Results: S-Detect program showed correct diagnosis in 92% of cases (46 out of 50 people), confirmed by the results of morphological
verification (histology, cytology). The sonoelastography method showed correct results in 80% of cases (40 out of 50 people).

Conclusion: The use of S-Detect technology in analyzing mammary gland formations showed good consistency with B-mode, color,
and power Doppler mapping. S-Detect technology can effectively help novice radiologists in writing conclusions.

Keywords: S-Detect Breast, BI-RADS, breast ultrasound, breast cancer, elastography.

Introduction: Breast cancer is one of the leading
causes of cancer mortality. In 2018-2019, breast cancer
ranked third in the Kazakhstani structure of cancer mor-
tality, with a share of 8.7-8.1% [1].

Breast cancer is the most common female cancer.
WHO reported over 2.2 million cases of breast cancer
registered in 2020. Breast cancer ranks fifth among the
causes of mortality in the world (685,000 deaths per
year) [2, 3].

About 3,000 breast cancer cases are registered year-
ly in the Republic of Kazakhstan, and more than 1,380
women die from this disease each year. The annual
breast cancer incidence in the Republic of Kazakhstan is
growing by 26.6% or more. The high increment rate of
breast cancer incidence and mortality, which is ahead of
most other cancers, puts the problem of breast cancer
at the top of the list [4-6].

Ultrasound examination plays a vital role in the de-
termination of mammary gland formations. Ultrasound
is used to analyze palpable formations that are not vi-
sualized mammographically and differentiate mamma-

ry gland formations in women below 30. Ultrasound is
an inexpensive and effective method for distinguishing
between cystic and solid mammary gland formations.
Ultrasound makes it possible to describe the forma-
tion of the mammary gland without exposing the pa-
tient to ionizing radiation, which is especially import-
ant for pregnant and young patients since mammary
glands are more sensitive to radiation in these patients.
Mammography is associated with a slightly higher risk
of acquiring a radiation-induced neoplasm than ultra-
sound. The introduction of additional modes of breast
formation differentiation contributes to improving ul-
trasound diagnostics [7].

Recent innovations in breast ultrasound, includ-
ing S-Detect artificial intelligence technology, have in-
creased the sensitivity and specificity of diagnosing
mammary gland formations.

The idea of creating a unified system for assessing
the risks of malignancy of focal changes in the mamma-
ry gland came up at the end of the 20th century. The
system was named BI-RADS by the initial letters of the
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Breast Imaging Radiology Data System (Breast Imaging
Reporting and Data System is an international system
for describing and processing breast ultrasound data).
The analysis of focal pathology was based on the crite-
ria of shape, spatial orientation, contours, echogenicity,
distal acoustic effects, and additional characteristics of
Doppler mapping and elastography [8]. It is known that
in ultrasound examination, malignant tumors of the
mammary gland can look like a separate formation or
just an area with an altered structure of surrounding tis-
sues. The most significant difficulties arise in assessing
the tumor focus contours and determining its boundar-
ies with surrounding tissues [8].

On November 25, 2018, at the annual meeting of the
Radiological Society of North America (RSNA) in Chi-
cago, Samsung Medison, a leader in medical imaging
technology, unveiled the latest development in ultra-
sound diagnostics: the Al-based S-Detect software. This
software analyzes breast lesions and classifies them ac-
cording to the BI-RADS system.

The U.S. BI-RADS system offers five gradations to as-
sess focal changes in mammary glands. Category BI-
RADS 1 - no changes, category BI-RADS 2 - no risk of
malignancy, category BI-RADS 3 - the risk of malignan-
cy up to 2%, category BI-RADS 4 - the risk ranges from 3
to 94%, category BI-RADS 5 - the malignancy probabili-
ty is more than 95%. Two categories of risk of malignan-
cy (4 and 5) require cytological confirmation and a man-
datory biopsy [8-10].

Ultrasound sonoelastography is another method for
differential diagnosis of mammary gland formations.
Elastography, invented in the 1990s, allows tissue stiff-

ness mapping but has just recently gained clinical rele-
vance [11, 12].

Elastography is a non-invasive method that char-
acterizes tissue changes by determining their elastici-
ty (stiffness). Elasticity indicates the degree of a tissue
or substance deformation by an external force and at
the end of such impact when elasticity allows restor-
ing the original shape and size of the tissue or sub-
stance. Different fabrics have different elasticity. Adi-
pose tissue is more easily deformed, and fibrous tissue
returns to its original state more slowly than adipose
or muscle tissue [12].

The use of elastography with S-Detect technology
helps characterize breast formations and distinguish
between malignant and benign breast tumors. The stiff-
ness of malignant tumors can be influenced by factors
such as fibrotic degeneration, tumor infiltration of the
interstitial tissue, or infiltration of the intraductal com-
ponent [12].

Benign tumors have high elasticity, in contrast to
malignant tumors, which have low elasticity. During
elastography, ultrasonic beams emitted and perceived
by a particular sensor “touch” the tissues of the organ
under study like a doctor and evaluate their elasticity
(stiffness) using a specific program [13, 14]. Due to its
high accuracy, in most cases, S-Detect allows unambig-
uous and correct diagnosis. However, this technique is
still relatively new, and its role in clinical practice has yet
to be determined.

The study aimed to determine the role of the S-De-
tect function in the differential diagnosis of breast tu-
mors.

Hma N2 BHYTPHMPOTOK Davalccnen 12-10-2022
Institute HWW Ouxonorum
S-Detect AnA OTHETE O MON WEN.
Bneso #1
1 Paccrosnme  4.61cm BepoATHAR A0SPOKAYECTBEHHOCTE 1~-3
FnyBuHa 1.02cm
Pac mapk S em Hnaccupmrrauma BIRADS2013
” LUnpuHa 152 cm TopMa OeansHan
Poct 083cm OpHerTauma napanensHas
MNnowaas 077 em~2
Kon YeTHKe
¥ron 60.0° /02-00 o
Nop3ansHble IBYROYCHNEHME
apredaKTbl
IXOrEHHOCTD TMNO3XoreHHan
Hanbummate He ssibpano
CBR3aHHbIE $YHKLWK He emibpano
Ocobbie cnyyan He ssibpano

Figure 1 - Evaluation using S-Detect: 1 — position information area, 2 - BI-RADS classification area,
3 -B-mode
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Materials and methods: This study was conduct-
ed at “Kazakh Institute of Oncology and Radiology” JSC
(Almaty, Kazakhstan) on an ultrasound machine Sam-
sung Medison RS85 (2022, South Korea). In addition
to B-mode, color Doppler mapping (CDM), and power
Doppler mapping (PDM), the S-Detect artificial intelli-
gence software and sonoelastography were used to an-
alyze the formations. In any discrepancies in the con-
clusions, the final diagnosis was established based on
morphological verification.

The study included ultrasound data of breast neo-
plasms in 50 women. The S-Detect program evaluated the
image in the transverse and sagittal planes. The proce-
dure was to obtain an image in B-mode, press the Freeze
Frame button, turn on the S-Detect program and select
the affected area manually or automatically. Further, the
program automatically classified the formation under the
BI-RADS system [8, 15]. The BI-RADS system contains rec-
ommendations regarding the likely goodness or malig-
nancy of the mass. Upon completion of the analysis, the
result was printed as a report for the patient, including pa-
tient data, lesion location, version, classification, BI-RADS
score, and the breast from the S-Detect screen (Figure 1).

Accuracy, sensitivity, and specificity were calculated
assuming all neoplasms classified in categories 4 and 5
were considered malignant, and those classified in cate-
gories 2 and 3 were regarded as benign.

In the B-mode, an elastographic image represent-
ed a color map obtained with moderate compression of
the region under study.

The size of nodes on elastography and in B-mode dif-
fered due to tissue fibrosis in the affected area. B-mode
and elastography’s size differences might indicate a ma-
lignancy. The color scale represented relative hardness.
On the resulting color map, tissues with greater rigidi-
ty were shown in blue, and tissues with less rigidity — in
red (Figure 2).

The Tsukuba elasticity score (TES) [16] was used to
qualitatively analyze breast formations detected by
elastography.

According to the 5-point Tsukuba color scale, incom-
pressible dense areas were displayed in blue (Figure 3).
Elastograms of the first three types were benign (Figure
3, types 1-3), and the next 2 were malignant (Figure 3,
types 4-5). The figure also showed an RGB (red, green,
blue) sign related to benign cysts.

Legend: lepopmaums A - Deformation A, Jledpopmauua B - Deformation B,
CooTHolweHme B/A - B/A ratio

Figure 2 - Sonoelastography method

Tsukuba Elasticity
Score 1

Tsukuba Elasticity
Score 2

Tsukuba Elasticity
Score 3

Tsukuba Elasticity
Score 4

Tsukuba Elasticity
Score 5

BGR-Sign

benign

benign

probably
benign

malignant

malignant

benign/cyst

Figure 3 - Tsukuba scale (Wojcinski et al., 2013)
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Quantitative analysis of mammary gland elastography
utilizes the Strain Ratio of the formation and the Fat Lesion
Ratio (FLR). The stiffness of the selected zone is calculated
automatically, using the fat lesion deformation of the ex-
amined breast as a standard value [12, 17].

Results: The final diagnoses established using the
S-Detect program and the sonoelastography method for
neoplasms were as follows: fibroadenoma - 3, lipoma - 5,

breast cancer - 3, recurrent breast cancer - 3, intraductal
papilloma - 2, simple cyst — 5, inflamed cyst - 5, hormon-
al changes in the glandular tissue - 2, lobular hyperplasia -
3, lactostasis — 2, hematoma - 3, and hidradenoma - 2.
S-Detect allowed the correct diagnosis in 92% (46 out of
50 people) of cases, confirmed by the results of morphological
verification (histology, cytology). The sonoelastography meth-
od showed correct results in 80% (40 out of 50 people) of cases.

————

IedOpMallng|B;

O Yo ol

CooTHOWIEHNE(BTAI7.64

Legend: lepopmaumsa A - Deformation A, lepopmaumsa B — Deformation B, CootHoweHwne B/A - B/A ratio
Figure 4 - Breast cyst (cross-section): A - B-mode, B - elastography, C - S-Detect

The B-mode (A) and S-Detect (B) images presented
in Figure 4 showed the presence of anechoic formations
of a round shape, and the contours were precise and
even. According to S-Detect, the formation correspond-

ed to BI-RADS 1.2 - a benign formation. The patient was
diagnosed with a unilocular cyst. Elastography on the
Tsukuba scale (B) showed type 2 and an RGB sign cha-
racteristic of benign formations, namely, breast cysts.

!
TETEINEIEIA. - 0,035 % i
JedbopMauns B 0.167. %5 &8

W CooTHoweHMe(B/A)LS woilea =%

Legend: flebopmaums A — Deformation A, flebopmauus B — Deformation B, CooTHowweHwne B/A - B/A ratio

Figure 5 - Breast cancer (cross-section): A — B-mode, B — elastography,
C - S-Detect, D - CDM

Figure 5 shows irregularly shaped hypoechoic for-
mations with indistinct nerve contours containing cal-
cifications visible in the B-mode (A) and the S-Detect
(B) mode. The S-Detect image corresponded to BI-RADS

4.5 - a malignant formation. Elastography (B) showed
an area of increased stiffness; according to the Tsukuba
scale, it was type 4.5 — a malignant formation; CDM (D)
showed a formation with own feeding vessels.
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Jedopmaumns A

0,058

Hedopmauus B 0.211%
CootHowehue(B/A)  3.62

Legend: lebopmauma A - Deformation A, lebopmaumsa B — Deformation B, CootHoweHwne B/A - B/A ratio
Figure 6 - Breast fibroadenoma (cross-section): A - B-mode, B - elastography, C - S-Detect

In Figure 6, B-mode (A) and S-Detect mode (B) showed
a regular-shaped isoechoic formation with precise, even
contours. According to S-Detect, the formation corre-

JNedopmauuns A
Jedopmauus B

sponded to BI-RADS 1, 2 - a benign formation. Elastogra-
phy (B) showed an area of medium hardness; according to
the Tsukuba scale, it was type 2 — a benign formation.

0.066 %
0.188 %

CootHowehune(B/A)  2.85

Legend: lebopmauma A - Deformation A, lebopmaumsa B — Deformation B, CootHoweHwne B/A - B/A ratio
Figure 7 - Breast hematoma (cross-section): A — B-mode, B - elastography, C - S-Detect

Figure 7, B-mode (A) and S-Detect mode (B), shows
a regular-shaped hypoechoic mass with precise, even
contours. According to S-Detect, the formation cor-

Nedopmauus A
Jedopmauus B
CooTHoweHne(B/A)  5.23

responded to BI-RADS 1.2 - a benign formation. The

Tsukuba scale (B) showed type 2 and an RGB sign, chara-

cteristic of benign formations.

0.041 %
0.216 %

Legend: lebopmauma A - Deformation A, lebopmaumsa B — Deformation B, CootHoweHwne B/A - B/A ratio
Figure 8 - Breast granuloma (cross-section): A — B-mode, B - elastography, C - S-Detect

In Figure 8, B-mode (A) and S-Detect mode (B) show
aregular-shaped isoechoic mass with precise, even con-
tours. According to S-Detect, the formation correspond-
ed to BI-RADS 1.2 - a benign formation. Elastography
mode (B) showed an RGB sign; the Tsukuba score corre-
sponded to type 4 — malignancy. The conducted biopsy
confirmed a granuloma.

Figure 9, B-mode (A) and S-Detect mode (B), shows an irreg-
ularly shaped hypoechoic mass with precise, uneven contours.
According to S-Detect, the formation corresponds to BI-RADS
4.5 - a malignant tumor. Elastography (B) showed a high-den-
sity (stiff) formation, type 4.5 on the Tsukuba scale - a malig-
nant formation. The biopsy showed lactostasis (milk cells). In
this case, morphological studies were the most informative.
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Jedopmauus A 0.062 %
Jedopmauus B 0.309 %
CooTHoluenvne(B/A)  4.99

Legend: lepopmauma A - Deformation A, lepopmauua B — Deformation B, CootHoweHne B/A - B/A ratio
Figure 9 - Lactostasis in the mammary gland (cross-section): A - B-mode, B - elastography, C - S-Detect

Jedopmauus A 0.060 %
JNedopmauus B 0.165 %
CooTHoweHwne(B/A) 276

Legend: lebopmaums A — Deformation A, lebopmauus B — Deformation B, CooTHowweHwne B/A - B/A ratio
Figure 10 - Breast fibroadenoma (cross-section): A — B-mode, B - elastography, C - S-Detect

As shown in Figure 10, B-mode (A) and S-Detect (B) showed a formation of medium density (stiffness); ac-
illustrated a hypoechoic formation with precise, un- cording to the Tsukuba scale, it was type 3 - a proba-

even contours. The S-Detect image corresponded to  bly benign formation. The biopsy confirmed fibroade-
BI-RADS 1.2 - a benign formation. Elastography (B) noma.

Nedopmauus A 0.058 %:
Nedopmauus B 0.214 % =
CooTHoweHue(B/A) 3.68

Legend: flepopmaums A — Deformation A, Jedpopmauumsa B — Deformation B, CootHoweHue B/A - B/A ratio
Figure 11 - Cystadenoma of the breast (cross-section): A - CDI, B - B-mode, C — S-Detect, D — elastography

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 29



DIAGNOSTICS

@ KazlO

KAZAKH INSTITUTE OF ONCOLOGY AND RADIOLOGY

In Figure 11, B-mode (B) and S-Detect (C) show a
well-shaped hypoechoic mass with precise, even con-
tours. The S-Detect image corresponded to BI-RADS
1.2 — a benign formation. The elastography (D) results

corresponded to an RGB sign characteristic of benign
formations, type 2 on the Tsukuba scale - a benign for-
mation. CDM (A) showed an avascular formation. Final
diagnosis: breast cystadenoma.

Figure 12 - Breast lipoma (cross-section): A — S-Detect, B - CDM, C - B-mode,
D - elastography

Figure 12 shows S-Detect (A) and B-mode (B) imag-
es of a well-shaped hyperechoic mass with precise, even
contours. The S-Detect image corresponded to BI-RADS
1.2 —a benign formation. Image (B) showed an avascular
mass (CDM). Tsukuba scale type 2 — a benign formation.
Elastography (D) showed low-density formation.

Discussion: In our study, S-Detect was more effec-
tive in diagnosing malignant and benign formations
than Doppler or non-Doppler ultrasound examinations.

Comparative assessment of S-Detect and sonoelas-
tography in the differential diagnosis of breast forma-
tions showed that S-Detect provided a correct, morpho-
logically verified (histology, cytology) tumor diagnosis
in 92% (46/50) of cases. Thus, S-Detect had a sensitivi-
ty of 92%, an accuracy of 90%, and a specificity of 91%.
Sonoelastography showed a diagnostic accuracy of 80%
(40/50), a sensitivity of 86.5%, a specificity of 89.8%, and
an accuracy of 88.3%.

S-Detect characterizes neoplasms by differenti-
ating them according to the BI-RADS system. Unfor-
tunately, S-Detect is not always precise in classifying
structural changes. Despite this, the S-Detect Breast
system is an effective tool for processing and analyz-
ing ultrasound images of breast neoplasms. S-Detect

can be used as an additional diagnostic tool to improve
breast ultrasound’s specificity, accuracy, and sensitiv-
ity in clinical practice and guide decisions regarding
US-detected breast masses. The S-Detect system has
significantly improved the BI-RADS classification ac-
curacy. Elastography is used for differential diagnosis
of dubious formations. Images taken in B-mode, CDM,
and PDM do not always allow for an unambiguous di-
agnosis. This requires utilizing all available addition-
al ultrasound methods, including elastography. Such
an approach ensures success and clearly improves
the efficiency of primary US examination results. As-
sessing stiffness using elastography allows a more ob-
jective differentiation of both benign volumetric for-
mations and malignant formations in the mammary
gland. When the vertical axis of the tumor cannot be
measured due to dorsal echo attenuation or acoustic
shadowing, elastography defines the margin by tissue
stiffness.

The S-Detect function enhances US diagnostic val-
ue by analyzing the image displayed regardless of the
tumor depth and localization in the gland. Using the
S-Detect function in breast ultrasound examinations
can reduce the number of unnecessary interventions.
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Conclusion:

Conventional B-mode 2D imaging will continue to
serve as the main mode for breast ultrasound. Howev-
er, several other modern ultrasound technologies can
be used for differential diagnosis. 3D ultrasound allows
holistic and reproducible tumor imaging, particularly in
the frontal plane, which is impossible with convention-
al methods. Doppler ultrasound provides information
about tumor vascularization. The S-Detect function ex-
pands the range of diagnostics by adding another lev-
el of perception that characterizes the lesion itself and
its contact with surrounding tissues [10]. The S-Detect
technology is especially valuable for radiologists since
it provides a conclusion protocol with criteria for assess-
ing the degree of malignancy.

Using the S-Detect function positively affects the re-
sults of primary breast ultrasound examinations.
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CYT BE3I TY3IVIIMJAEPIH YJbTPABIBBICTBIK 3EPTTEYIIH EH COHFbI
OJICI PETIH/IE S-DETECT ®YHKLIUSCDbI:
CAJIBICTBIPMAJIBI CUITATTAMA

A.C. Kynmaes', H.A. 3akupspoé*

1«Kasak OHKONOrus xaHe pagmnonorus FuinbIMu-3epTTey MHCTUTYTBI» AK, Anmatel, KasakctaH Pecnybnukactr;
2«C.K. Achernmapos aTbiHaarsl Kasak ynTTbik MeguumHa yHusepcuteTiy KeAK, Anmatel, KasakctaH Pecnybnvkacs!

Oszexminizi: Cym 6e30epiniy kamepai icici (CEKI) 6ykin oiemOix Ko2amovlK 0eHcaynvlk moceneci 6oavin Kanvinmackas. bapavix cym
bes0epiniy Kamepni iciei onim cebebi 6oavin madwviiadvl. Conavl monimoezen OouviHwa cym 6e30epiniy kamepii iciei 3 opeinoa 6obin
8,7-8,1% 2018-2019xc. xopcemxiwke ue 6onzan. CEKI otiendep apacvinoazvl dcui mapamoliamsin aypy 6oavin cananaovl. [JyHuexncy30ix
oencaynvik cakmay yivlmvinoly morimoemeci ootivinuia 2020 sc. CEKI-ne 2,2 man icix aypynapuvl mipkenin 6ecinwi opvinoa myp. Kazaxcman
Pecnybauxacwinoa scoin caitein 3000 acmam CEKI mypmen, onviy iwinode, 1380 aca suendep onim cebebi 6ovin mabwinasi. [Juacnocmuka
ChKI komnanus Samsung Medison S-Detect mexcepiny mymKinoizcin mepenoemin KaMmamacely emmi, COHOQl-ax coHOIAACmMocpaghus 90i-
CIH JHcyp2i3oi.

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 31



PR
[

DIAGNOSTICS

3epmmeyoin makcamuor: CHKI S-Detect (hynxyuscoimen oupghepenyuanobl OuazHocmuKaivl mexcepy

AQoicmepi: Opvinoanzan manoaynapowi canvicmoipy bapvicvinoa CHKI ouaznocmukacein S-Detect pyHKyusicblMeH d#cone coHodnacmoepaghusi-
MeH acvbipobik.

Homuoicenepi: S-Detect npoepammacwt 87-93% (50-0en 460onin0e) ouacros Kouwbliobl, 3epmmey MOPPHOL0UANBIK (2UCION02US, YUMONO2US)
MYACLIPLIMbIHA COliKec Kendl, conodnacmoepagus soeci 75-80% (50-0en 40 0onenoe) cotikecmik 6016in madwliobl.

Kopvimuinowi: S-Detect mexnono2uscwin scoHe cononacmozpagus aoici apkvliel CHKI ouaznocmukacel mamawa 6onvin mabwliovl. S-Detect
HCAHAOAH PAOUOTIO2USL CATILLCHIHOAZbL MAMMOIO2US. MAMAHOAPBIHA HCAKCHL KOMEKWT 601bIn Mabbliadbl.

Tyuinoi co30ep: S-Detect Breast , BI-RADS , cym 6e3iniy yismpaoeibvblcmulk 3epmmey, cym 6e3iniy iciel, coHosnacmoepaghusi.

ABSTRACT

®YHKIUA S-DETECT KAK HOBEMIIINIA METO/] YJIbTPA3BYKOBOI'O
HCCJIEJJOBAHUS OBPA3OBAHUIA MOJIOYHBIX KEJE3:
CPABHUTEJIbBHASI XAPAKTEPUCTHUKA

A.C. Kynmaes', H.A. 3axupsapos’

'AO «Kasaxckuit Hay4Ho-1CCrie0BaTENBCKMA MHCTUTYT OHKONOTAM W paauonorvny, Anmatel, Pecnybnuka Kasaxcran,
HAO «Kasaxckuit HaumoHanbHbiin MeanuuHckuin YHusepcuteT nmedn C.0. Accherausipoar, Anmatsl, Pecnybnuka KasaxcTaH

Axmyansnocms: Obpazosanisi MOIOUHOU JHcee3bl OCMAIOMCs OUIMMOL 00uecmeenHo20 30pagooxpanenis 6o écem mupe. Pax monounoil
arcenesvl (PMIK) signsiemest 0oOHou u3 gedyuux npudun onkocmepmuocmu. Tak, 6 Kazaxcmane ¢ 2018-2019 22. PMJK 3anuman 3 mecmo 6 cmpyk-
mype cMepmHoCmu om 310Kavecmeennwvlx 3a0o0meeanutl ¢ oozetl 8,7-8,1%.

PMJK — camoe pacnpocmparennoe onkoniocudeckoe 3a6oesarue cpeou sxcerugut. I1o oannvim BO3 ¢ 2020 2. 6bL10 3apecucmpuposano ceviuie
2,2 man. caywaee PMOK. B mupe PMIK 3anumaem nsimoe mecmo cpeou npuuun cmepmuocmu (685 000 cmepmeri 6 200).

B cpeonem 6 Pecnybnuke Kazaxcman xkasicowiii 200 evisiensrom nopaoka 3000 cayuaes PMIK, u 6oree 1380 sicenugun ymuparom om 0aHHO20
3aboresanus. Boicokuil memn npupocma 3a601e6aeMocnu U CMEPMHOCHU, OREPENCAOWUL] DOTLUUUHCINEO OPYUX ONYXOJel, 8bl0sUaen npooiemy
PMIK na eeoywee mecmo.

CmpemumensHulii Rpo2pecc MexHoN02ULecKUx paspadomox 6 00aacmu MeOUYUHbL NOTOHCUMETLHO NOGIULL HA OUASHOCIUKY 00pA306aHUlL
MonouHou Kcenesvl. Komnanus Samsung Medison npedcmasuna ¢hynrkyuro S-Detect 0151 MOIOUHOIL dicerie3bl, KOMOPAs NO360Ji1em bl0eiums 00pa-
308anue U Oamb XapaKkmepucmuxy 30He nopasicenust. Panee docmosepnuie oyenku nposoounuc, Memooamu CoHoINACmopaghuu.

Lenv uccnedosanus — onpedenums pons pyrxyuu S-Detect 6 Oughpepenyuanvroil ouazHocmuke 00pa308anuil MOJOYHOU JHCEe3bl.

Memoowi: [Iposeden cpasnumenvHblii anaiu3 CHUMKOS, chamuix ¢ pyukyueii S-Detect u memodom conosnacmoepaduu y 50 nayuenmos.

Pesynemameot: [Ipocpamma S-Detect nozeonuna, eepro, nocmagums ouazros 6 92% (46 uz 50 uenosek) cayuaes, umo ObLI0 NOOMBEPHCOEHO
pezyavmamami. MOpghonocuueckoll sepudurayuu (eucmonous, yumoioeaus). Memoo conosnacmozpaguu noxazan gephvie pezyromamoi ¢ 80%
(40 u3 50 uenogex) cnyuaes.

3axnrouenue: Ipumenenue mexnonoeus S-Detect npu ananuze xapakmepa 00pazo8anuil 8 MOIOUHbIX JiCEe3aX NOKA3AL XOPOULVIO CO2NACOBAH-
HOCmb ¢ B-pedicumom, yeemosbim u dHepeemuieckum 0onnieposckum kapmuposanuem. Texnonocus S-Detect moscem d¢hpexmusno ucnonvzo-
B8AMbCS HAYUHAIOWUMU BDAYAMU-PAOUOLO2AMU NPU HANUCAHUU 3AKTIOUEHUI.

Knrwouesvie cnosa: S-Detect Breast, BI-RADS, Y3U monounotl dceniesvl, pak MOJIOYHOU Jicelie3bl, 2NACMocpapust.
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ABSTRACT

Relevance: Cytological criteria of tumors in exudate fluids are associated with specific subjective difficulties, one of which is the
differential diagnosis of proliferating mesothelial and adenocarcinoma cells.

The study aimed to increase the informational value of cytological diagnostics in a multidisciplinary hospital.

Methods: From 2018 to 2021, 10,082 serous cavity effusions (pleural — 8,166 (81%,), abdominal cavity — 1,512 (15%), pericardial —
404 (4%)) were included in the cytological examination. Microscopic examination of traditional preparations was carried out, and
immunocytochemical (ICC) examination was carried out in difficult diagnostic situations.

Results: In this study, in women, the traditional cytological examination of effusion fluids revealed metastatic lesions of the serous
cavities in 672 cases (58%), mainly due to breast cancer progression (26%). In men, pleurisy was primarily due to metastasis of
adenocarcinoma of the lung — 266 cases (23%). ICC research increased the diagnostic accuracy of cytological examination by 62-93%

and the specificity — by 95-99%.

Conclusions: An algorithm for conducting ICH studies, differing in the number of panels of monoclonal antibodies used to
determine the histological form and organ - the source of the tumor, has been developed. In specific cases, conducting ICR studies with
2-3 monoclonal antibodies may be enough to confirm the histological form of cancer and, where necessary, perform additional ICR

studies without significant loss of time for obtaining results.

Keywords: immunocytochemistry (ICC), monoclonal antibodies, malignant tumors, pleural fluid, ascitic fluid, conventional

cytology, liquid-based cytology.

Relevance: The significance of cytological examina-
tion in modern medicine is indisputable. In contrast to
histological examination, it is performed not on tissue
but on the cellular level. Clinical cytology differs from
other clinical laboratory diagnostic methods because it
aims to identify atypical cells with cytomorphological
diagnoses in non-tumor and tumor processes. Detect-
ing the signs of exudate malignancy at the cellular level
is difficult, and one of the challenges is the differential
diagnosis of mesothelial cells with signs of proliferation
and cells suspicious of adenocarcinoma (ADC). The dis-
cernible reactivity of the sulfur cavity cover, the desqua-
mation, and the regenerative ability of the mesothelium
cause a great variety of cellular compositions.

Often, malignant cells in exudates of serous cavi-
ties cannot be detected even at the late stages of the
disease due to their insufficient number in the studied
material [1]. Recently, the widespread introduction of
liquid cytology and immunocytochemical (ICC) exam-
ination methods have significantly reduced the factor
of subjectivity [2].

This requires optimal management in morpholog-
ical and clinical diagnostic laboratories (CDL), estab-
lishing cytological criteria for differential tumor diag-
nosis in examining exudative fluids, and developing an
algorithm for ICC examinations. Signs of cell atypia in
various lesions intersect with the signs of malignancy,
creating difficulties in identifying the nature of the le-
sion and can cause false-positive or false-negative cy-
tological diagnoses [3, 4].

A cytologist is to inform the clinician how import-
ant it is to observe and follow the instructions adopt-
ed at a CDL cytology department, which contain an
algorithm for referring biological material and prepar-
ing cytological material, as well as performing a micro-
scopic examination and interpreting the results.

The study aimed to increase the informational val-
ue of cytological diagnostics in a multidisciplinary hos-
pital.

Materials and methods: The study was per-
formed at the clinical diagnostic laboratory of the
Center for Thoracic Surgery (CTS) of GBUZ “Scientif-
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ic Research Institute — Regional Clinical Hospital No.
1 after S.V. Ochapovsky” (Krasnodar, Russia). In 2018-
2021, 10,082 samples of serous cavity effusion fluids
(8,166 (81%) pleural, 1,512 (15%) abdominal, and 404
(4%) pericardial) were subjected to cytological exam-
ination in outpatient and other hospital departments
for suspected malignant neoplasm of thoracic organs
(most often, for lung cancer).

Before serous cavity punctures to assess the extent
of the tumor process, all patients underwent a com-
prehensive examination using radiation (ultrasound,
X-ray, computed tomography, magnetic resonance
imaging) and other diagnostic methods. The surgeons
followed standard procedures when performing se-
rous cavity punctures for diagnostic and/or therapeu-
tic purposes.

An anticoagulant (5% sodium citrate solution of
5 ml per 100 ml or heparin of 1 ml (5,000 IU) per 500
ml fluid) was added to the exudative fluid. All the ob-
tained exudate samples were referred to the CDL for
examination. At the first preanalytical stage, a medi-
cal laboratory technician evaluated the physical and
chemical properties and the presence of sediment be-

fore and after centrifugation in a standard centrifuge.
The glass slides for ICC were prepared by one of the
two methods: liquid (using poly-L-lysine-coated slides)
on a Cytospin 4 cytocentrifuge or traditional. The ob-
tained micro slides were fixed by the May-Grunwald
method and stained by Romanowsky-Giemsa.

The analytical stage included a microscopic exam-
ination of traditional preparations. In complicated di-
agnostic cases, we performed an ICC examination us-
ing different manufacturers’ mono- or polyclonal
antibody panels. The most common antibody panels
contained general cytokeratins (AE1/AE3), Ber-EP4 ep-
ithelial antigen, cancer-embryonic antigen (CEA), ep-
ithelial membrane antigen (EMA), mesothelial anti-
gen HBME-1, Vimentin, Calretinin, Mesothelin, thyroid
transcription factor-1 (TTF-1), Cytokeratins (CK) 7, 20,
5/6, Napsin, CA-125, and Wilms tumor marker (WT-1).

Results: The number of cytological examinations
performed in the CDL decreased by 34% in 2020 com-
pared to 2019, as shown in Table 1. This was due to
epidemiological limitations caused by the new coro-
navirus infection, COVID-19.1n 2021, the number of ex-
aminations increased by 12% compared to 2020.

Table 1 - The number of cytological examinations performed in the clinical diagnostic laboratory of GBUZ “Scientific
Research Institute - Regional Clinical Hospital No. 1 after S.V. Ochapovsky” (2018-2021)

2018

2019 2020 2021

Cytological material
Abs. %

Abs.

% Abs. % Abs. %

Total examinations 48,308 100

47,403

98 31,911 66 38,030 78

According to the retrospective analysis of mor-
phological examination results obtained from 2019
to 2021, metastatic lesions of serous cavities (pleu-
ral and abdominal) in the exudative fluids in women
were mostly diagnosed by traditional cytology - 672
cases (58%) of the total number of metastatic lesions
of serous cavities. This was mainly due to breast can-
cer progression (26%). The immunocytochemical pat-
tern versus IHC in breast cancer metastases is present-

ed in Figure 1. In men, metastatic pleurisy was mainly
caused by lung ADC metastasis — 266 cases (23%). The
immunocytochemical pattern of lung cancer metasta-
sis is shown in Figure 2.

By morphological structure, ADCs were more fre-
quent (75, 54.3% of cases) than squamous cell cancer
(35, 25.36%). Other histological forms were less fre-
quent and included small cell lung cancer (16, 1.59%)
and neuroendocrine tumors (12, 8.7%) (Table 2).

Table 2 - Verification of primary lung cancer diagnosed by cytology and ICC and confirmed by histopathology and IHC

Squamous cell carcinoma Adenocarcinoma

Small cell cancer

Neuroendocrine tumor Total

35 (25.36%) 75 (54.35%)

16 (11.59%)

12 (8.70%) 138 (100%)

Table 2 compares the results of the routine cytolog-
ical examination and ICC examination with histological
and IHC examination for cytological material obtained
from lung tumors, lymph nodes of the mediastinum,
and pleura to estimate the accuracy of cytological and
ICC examinations for tumors of various histogenesis.

The most significant difficulties in the differen-
tial diagnosis of cells arose in inflammatory process-

es. In most cases, mesothelium acquires signs of atypia
and polymorphism, which may cause an erroneous as-
sumption of tumor presence.

In all cases when cytology supposed a malignant neo-
plasm, we conducted an ICC examination using Cytokera-
tin AE1/AE3 and/or CD 45 (LCA) and Vimentin. CK AE1/AE3
(+) and Vimentin (-) indicated a malignant neoplasm of ep-
ithelial nature. In those cases, we conducted an ICC exam-
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ination with TTF1 antigens (a marker for lung ADCand thy-  lung ADC. Notably, lung tumor cells are always Tg-nega-
roid cancer). TTF1(+) and thyroglobulin (Tg) (-) indicated  tive. TTF1 (+) and Tg (+) suggested thyroid cancer.

color index, ICC histopathology, IHC

ER(+) expression
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Figure 1 - ICC examination: Breast cancer metastases, x10

The conducted morphological examination of 5,800 the presence of a malignant process in 20% of cases,
exudates collected over the past three years revealed had an inflammatory genesis in 30%, and a lymphoid
that the exudative fluid in serous cavities was due to  origin —in 35% (Table 3).
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Figure 2 - ICC examination: Lung adenocarcinoma metastases
Table 3 - Morphological characteristic of exudative fluids (n = 5,800)
Nature of the exudate Quality of examinations %
Lymphoid exudate 2,030 35
Inflammatory exudate 1,740 30
Exudate with the presence of malignant neoplasm 1,160 20
Other 870 15
Total 5,800 100

Discussion: Thus, in complex cases, ICC increases
the diagnostic accuracy of cytology from 62% to 93%
and the specificity from 95% to 99%.

In pulmonary tuberculosis, pneumonia-caused pleuri-
sy, and transudate syndrome in patients with cardiovas-
cular insufficiency, a cytological examination is enough
for properly classifying pleural exudate by cellular com-
position. The exudative fluid in patients with non-tumor
pleurisy contains mesothelial-lymphocytic, granulocyt-
ic-macrophage, and macrophage-histiocytic cells.

Conclusion: Cytological examination of transudates
and exudates of serous cavities is a routine daily proce-
dure in cytological laboratories and a method for mor-
phological diagnostics of pathological processes. Ex-
amining exudative fluids informs a physician about the
exudate pathogenesis to correctly choose treatment tac-
tics and predict the dynamics of disease development.

An established productive clinical-laboratory dialogue
significantly increases the informational value of cytologi-
cal diagnosis. We analyzed the results obtained from differ-
ent approaches using different sets of mono- or polyclonal
antibody panels to determine the tumor histological form

and organ affiliation and developed an algorithm for ex-
udative fluids’ ICC examination. Namely, a cytologist re-
views the material prepared by the traditional method and
can make weighted step-by-step decisions on further di-
agnostic actions. In certain cases, ICC examination with 2-3
antibodies may be enough to determine the tumor’s his-
tological form and organ affiliation. If necessary, addition-
al ICC examinations should be performed without signifi-
cant loss of time in obtaining the results.
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HUIX KOMETIMEH ILIEBPAIAH D®®Y3USLIbI CYUBIKTBIKTAPABI HUTOJIOT USLIBIK
3EPTTEY KE3EHJIEPI

K.C. Iasniox', M.I. /leonoe*, A.B. Axooan', T.B. Cunuykas', O.B. I'ocnuposuy', E.A. Apmemosa', JK.b.Eneyoacsa*
"«FbinbiMu-3epTTey MHCTUTYTHI — C.B. Ouanosckuit atbiHaarsl No1 0BrbiCTbIK knnHUKanbik aypyxaHacsi» [BY3, KpacHopap, Peceit ®eaepaumsics;
2«Ne3 oHkonorusnblk aucnaqcepy MbY3, Hoopoccuiick, Peceit ®enepauusicsl;
3«KybaH MeMmekeTTik MeanLmHa yHuBepeuTeTi» Geaepanblk MeMIeKeTTik GlompKeTTik oFapbl oky opHbl, KpacHoaap, Pecelt Gepepaumschl;
*«Ka3aK OHKOrOrs! eHe Paanonors FuinbiMU-3epTTey MHCTUTYTLI» AK, Anmarsl, KasakcTaH Pecrybnmkack!

O3exminizi: Dxccyoammul cyibIKMeIKMapodasl icikmepoiy yumono2usbly Kpumepuiliepi beneini 6ip cybvekmusmi KublHObIKImapmeH 6aiinanvlic-
mbl, onapobly OIpi NPoaUDEPaAYUATLAHAMBIH ME30MENUL HCACYUATAPbl MEH AOEHOKAPYUHOMA HCACYUATAPLIHBIY OUupdepenyuandbl OuacHOCmuKacel
6071611 MAOLLIAOLL.

3epmmeydiny maxcamol — KONCANANLL AYPYXAHA HCA2OAUBIHOA YUMOTOLUATBIK OUACHOCMUKAHBIY AKNAPAMMbLIbIZbIH APMMBIDY.

Qoicmepi: 2018-2021 scviidap apanvievr Lfumonozusnvix sepmmeyee 10 082 ceposzowr Kyvicmap s¢p@ysuscul (naespa — 8 166 (81%), xypcax
Kyvicol — 1512 (15%), nepuxapouanvowl — 404 (4%)) srcamrpizvinovl. [Jocmypai npenapammapobl MUKPOCKONUALLIK 3epMMey Hypeizinii, KublH oude-
Hocmukanvik, scazoaunapoa ICC 3epmmeyi scypeizinoi.

Homuoice: 3epmmeyoiy manoaywvl kepcemkenoetl, otienoepoe dhy3us Cyublkmuleblnoa 0dcmypii yumonoeusnslk ooicnen 672 acazoatioa (58%),
nezizinen cym 6e3i kamepii iciciniy (26%) eputyine datiiansbicmul cepo3obl Kyblcmapoazbl MemacmamuKanbly 3aKbIMOAHyap, ai epaepoe, niespunt
He2I3iHeH OKNeHiH A0eHOKAPYUHOMACHIHbIH Memacmasvlia bainanvicmsl 6010vl — 266 scazoai (23%). ICC 3epmmeynepin KOOAHYy yumono2usnbly
o0icmiy ouacHocmuranvix 0onoiein 62%-oan 93%-ea scone epexutenizin 95%-0an 99%-2a eilin apmmuipaobL.

Kopoitmuotnowt: ['ucmono2usiielk nitinOi JcoHe 0OpeaHobl - iCiK KO3IH AHbIKMAY YULIH KOTOAHBLIAMbIH MOHOKIOHAIbObL AHMUOCHEEPOIH NAHelbOe-
piniy canvimen epexwenenemin [CC 3epmmeynepin scypeizy yuin aneopumm o3ipaeHoi. Apnaiivl dcazoatiiapoa 2-3 MOHOKIOHANObL AHMUOEHEIePMeH
1CC 3epmmeyrnepi icikmiy SUCMONOSUATBIK MYPIH PACMAY YUITH HCEMKINIKMI 601Ybl MyMKIH HcoHe Kadcem O0n2aH sHcaz0aiioa Homuxcenepoi any Yuin
yageimmul atimapnvikmail scozarmnati Kocvimua ICC sepmmeynepin scypeizeo.

Tyiinoi co30ep: uvmynoyumoxumust (ICC), monoknonandel anmuoeneiep, Kamepii icikmep, niespa CyublKmul2ol, ACYUMMIK CYUbIKMbIK, 09CMYp-
T Yumonozus, CyublKmulk He2i3inoeel Yumono2us.

AHHOTAIUA

ISTAIIBI HUTOJOI'MYECKOI'O UCCJIEAJOBAHUS (C IPUMEHEHHUEM HIIX)
BBITIOTHBIX )KUJIKOCTEN

K.C. ITagniox', M.T. Jleonoe*, A.B. Axooan', T.B. Cunuyxasn', O.B. I'ocnuposuy', E.A. Apmemosa', K.b. Eneybaesa*
TBY3 «HayuHo-1ccnenoBatensCkuit MHCTUTYT — Kpaesas knHuyeckas Gonbruua Ne1 um. npodp. C.B. Ouanosckoro», KpacHoaap, Poccuiickas Gepnepavms;
TBY3 «OHkonordeckuit ancnancep Ne3», Hosopoceuiick, Poccuiickas depepaums;
3OrBOY BO «KybaHckuii rocyaapcTBeHHbIi MeanLMHCKUI yHuBepcuTeT, KpacHodap, Poccuiickas depepaums;

A0 «Kazaxckuit Hay4HO-MCCreI0BATENBCKII MHCTUTYT OHKOMOrMK M pagmonorny, Anmatsl, Pecnybnnka KasaxcraH

Axkmyanvnocms: L{umono2uveckue Kpumepuu Onyxoei 8 GbINOMHBIX HCUOKOCMSX CEA3AHbL C ONPEOeCHHbIMU CYObEKMUBHIMU MPYOHOCMAMU,
OO0HOU U3 KOMOPbIX AGISeMCs OUDpepeHyuanbHas OUAZHOCIMUKA KIEMOK NPOIUGDepUupyroueco Me30meius U Kienmox a0eHOKapYUHOMbL.

Lens uccnedosanus — nosuluierie UHHOPMAMUSHOCHIU YUMOTOLULECKOU OUACHOCMUKU 8 YCIOBUAX MHO2ONPOPUNLHOU DOTLHUYYL.

Memoowt: 3a nepuoo 2018-2021 z2e. yumonoeuueckomy ucciedosanuio owiio noogeperymo 10 082 0bpasya 6blnommuuix HCUOKOCHeEl Cepo3HbIX
nonocmeii (naespanvroti—8 166 (81%), aboomunanvuoi— 1 512 (15%), nepuxapouanvhoii—404 (4%)). IIposoounocs Mukpockonuueckoe uccieoo8anue
MPAOUYUOHHBIX NPENAPAMOB, 8 CLONCHBIX OUACHOCIMUYECKUX CIVYASAX BbINOTHANOC, UMMYHOYUmoxumuyeckoe (MLLX) uccredosanue.

Pesynomamor: Tpaouyuonnwiii yumonoeudeckull Memoo aHaau3a GolNOMMbIX JHCUOKOCHIEN NOKA3AL HATUYUE MEMACMAMUYECKUX NOPAICCHUL
ceposnbvix norocmeil y srcenwun 6 672 ciyuasx (58%), enasnvim 06pazom 3a cuem npospeccuposanis. paxka MoaouHou xcenesvl (26%). Y myorcuun
68 OCHOBHOM pe2UCmpUpOBAUCy NIE6PUMbL 30 CHEM MemAcmasupo8ans. A0eHOKApYUHOMbl feckoeo — 266 ciyuaes (23%). [pumenenue MIIX
UCCTIEO0BAHUS NOBBIULANIO OUAZHOCIUYECKYVIO MOYHOCHTb YUMOTIOSUYeCcK020 Memooa ¢ 62% 0o 93% u cneyuguunocms ¢ 95% 0o 99%.

3axnouenue: Paspaboman ancopumm npogeoenusi ULLX uccreoosanuil, Omauuarowuxcs no KoIu4ecmsy UCnoib3yemMulx NaHeei MOHOKIOHATbHbIX
anmumer, OJisi OnpedeeHUs 2UCONIOSUHECKOU (POPMbL U OP2ana — UCMOYHUKA OnyXoau. B konkpemuvix cayuasx nposedenus MLX uccredosanuii ¢ 2-3
MOHOKIOHANBHBIMU AHMUMENAMU MOXHCen OblMb 8NOTHe 00CMAMOYHO OJis HOOMBEPHCOCHUS 2UCION0UHECKOU hopmbl onyxonu. IIpu neobxooumocmu,
MOACHO 86INOIHUMb OononHumenvuole MIX uccredosanus 6e3 3HauumenbHblX NOmMeps 8peMeHu Ha NOTyUeHUue Pe3yIbmamos.

Knrouesvie cnosa: ummynoyumoxumus (MLX), monoxkionanshvie anmumend, 310KA4eCmMEeHHble HOBO0OPA308aAHUSL, NIEEPATbHAS IHCUOKOCHIb,
acyumMu4ecKas HCUOKOCmMb, MpAOUYUOHHASL YUMOTO2US, HCUOKOCHIHASL YUMOLO2US.
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N.R. ABDUKHALILOV', A.A. ARYNOV', D.A. BAIDAULET', A.A. NURMANOVA',
E.A. SEIDALIEVA', V.V. CHURSIN*

1«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan;
Kazakhstan Medical University «Higher School of Public Healthcare,» Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: An endotracheal tube (ETT) cuff provides a seal and encloses the lower airway from aspiration. Normally,
the pressure in the ETT cuff'is in the range of 20 to 30 cm of water column. Both increased and insufficient inflation of the

ETT cuff'is associated with a number of complications.

The study aimed to compare the palpation and apparatus methods of pressure control in the endotracheal tube cuff

during anesthesia in cancer patients.

Methods: A prospective observational study included 60 patients during general anesthesia in the department of
anesthesiology and intensive care of KazIOR. Air was injected into the ETT cuff using a syringe, followed by palpating the
ETT cuff balloon and pressure control using the IntelliCuff device (Hamilton Medical, Switzerland). The actual pressure was
compared with normal values, then the air volume, actual and necessary to achieve normal pressure, was estimated.

Results: Assessment of the pressure level by the “classic” palpation method led to errors in the pressure level in the ETT
cuff in more than 50% of cases; the normal level of pressure was only in 25 patients (42%,), while the measured air volume
in the cuff was on average 5.9%1.9 mL, although for the average air volume to achieve a pressure of 25 mm of water column
was 3.9 mL, which led to an overestimated level of pressure in the ETT cuff.

Conclusion: Determining ETT cuff pressure by palpating the control balloon is a common practice that often results in
incorrect pressure readings. At the same time, both high and low pressure in the ETT cuff is associated with complications.
Using devices for measuring pressure in the ETT cuff allows you to control its level, while devices that allow prolonged

monitoring of pressure in the ETT cuff have an advantage.

Keywords: endotracheal tube, cuff pressure control, microaspiration, tracheal intubation, lung ventilation.

Introduction: Since the first use of endotracheal tubes
(ETT) in 1900, this technique has been the “gold standard”
in maintaining airway patency [1]. Ensuring the tightness
of the respiratory tract after the ETT installation provides
prevention of aspiration of gastric content into the respi-
ratory tract by inflating the intubation tubes cuff. Modern
ETTs often have low-pressure cuffs, which prevent trachea
wall injury. The palpation of the pilot cylinder is the stan-
dard way for ETT cuff pressure control. For a long time, it
was considered that trained clinicians could determine the
correct pressure in the ETT cuff, but that viewpoint had no
scientific basis. Numerous clinical studies have shown that
the traditional approach often leads to excessive ETT cuff
pressure [2, 3]. Concerning the norm, in adult patients, the
pressure level in the intubation tube cuff composes 20-30
cm of water column (on average 25 cm of water column)
[4]. Exceeding this pressure level leads to deterioration of
perfusion of the trachea walls, as well as the development
of pain syndrome, ischemia of the trachea mucous mem-
brane, and consequently, elevation of the risk of the com-
plications such as the tracheal mucosa necrosis, rupture
or stenosis of the trachea walls, paralysis of the laryngeal
nerve and formation of the tracheoesophageal fistula [5-
71. Incorrect pressure in the ETT cuff leads to micro-aspi-
rations and is a risk factor for ventilator-associated pneu-

monia [8-10]. In this regard, it is recommended to use the
devices for measuring pressure in the ETT cuff. However,
today there are also modern device-pressure controllers
that allow not only to determine its level but also to set
the target pressure values and maintain them throughout
lung ventilation [11-13].

The study aimed to compare the palpation and ap-
paratus methods of pressure control in the endotracheal
tube cuff during anesthesia in cancer patients.

Materials and methods: The study was conducted in
October 2022 at “Kazakh Institute of Oncology and Ra-
diology” JSC (Almaty, Kazakhstan). Every patient or rel-
evant legal representative gave his informed consent.
A prospective observational study included 60 patients
over 18 years old with malignant neoplasms (MN) of var-
ious localization who received planned surgical treat-
ment under general anesthesia and artificial lung venti-
lation conditions.

Exclusion criteria: emergency surgical interventions, up-
per respiratory MN, childhood age, pregnancy, the physi-
cal status of the patient class lll and above according to
the classification of the American Society of Anesthesiol-
ogists, predicted difficult airways (3-4 points according to
the Mallampati score) [14].

The study cohort profile is shown in Table 1.
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Table 1 — Summary of the study cohort (n=60)

Indicator Value
Sex Male — 32 (53.33%)
Female - 28 (46.67%)
Age 42 [36+47]
Body Mass Index 22 [20+23]

Basic oncological pathology

MN of eyes - 3 (5%)

MN of the uterus and its appendages, cervix MN - 18 (30%)
MN of the abdominal cavity and retroperitoneal space - 5 (8.33%)

MN of kidneys, bladder, and prostate gland — 17 (28.33%)

MN of skin and face soft tissues — 8 (13.33%)

MN of the thyroid gland - 3 (5%)

MN of connective and soft tissues of the lower limb, including the hip joint area - 6 (10%)

Concomitant pathology CHD - 3 (5%)

Other - 11 (18.33%)

Arterial hypertension - 13 (21.67%)
Diabetes mellitus types 1 and 2 - 3 (5%)

-39 (65%)
II-21(35%)

Physical status according to ASA

Anesthesia in all patients was induced intrave-
nously (with propofol 1% and fentanyl 0.005% in
recommended dosages) and maintained by inhala-
tion (with sevoflurane in combination with fentan-
yl). Muscle relaxation was achieved by rocuronium
bromide. All patients underwent orotracheal intu-
bation by direct laryngoscopy. The ETT cuff was in-
flated using a syringe. The pressure in the cuff was
assessed by palpating an outer control balloon. The
tightness was assessed by the absence of audible
leakage of the respiratory mixture and by leakage
data displayed in the anesthesia-respiratory appa-
ratus. One hour after trachea intubation, the actual
pressure in the ETT cuff was measured using the In-
telliCuff device, and the result was compared with
the established normal values. After determining the
cuff pressure, all air was removed by a syringe, and
the removed air volume was registered. The cuff was
considered empty when a syringe could remove no
more air. Then, the ETT cuff was connected to the In-
telliCuff device, and the target value was set to 25
cm of water column. After the target pressure was
achieved, the air was removed from the cuff, and its
volume was measured. The nature of the main and
concomitant pathologies (Table 1) did not influence
the ETT cuff pressure values.

Results: The following ETT tube pressures were
measured: in 25 patients (42%), ETT cuff pressure
was in the range of 20-30 cm of water column; in 29
(48%), it was within the range of 31-40 cm of water
column; and in 6 patients (10%), it exceeded 41 cm
of water column (Figure 1).

The measured air volume in the ETT cuffs after
deflating was, on average, 5.9£1.9 mL, while the re-
quired volume should average 3.9 mL. Using the In-
telliCuff device allowed for avoiding wrong pressure
levels and maintaining an optimal level during lung
ventilation, thus preventing complications [2, 15].

10%

42%

20-30 cm of water column
= 30-40 cm of water column
>41 cm of water column

Figure 1 - Actual pressure in the ETT cuff

Discussion: Assessment of pressure in the ETT cuff by
“classical” palpation can lead to incorrect - overestimat-
ed or underestimated - determination of pressure [16].
One of the studies showed that the use of the “classical”
palpation method for measuring pressure in the ETT cuff
led to 83% of errors, regardless of the service record of
anesthesiologists [17]. However, high and low pressure in
the ETT cuff is associated with worsening outcomes [15].
For example, insufficient pressure in the ETT cuff leads to
microaspirations and the development of ventilator-as-
sociated pneumonia [8, 9]. In turn, a high level of pres-
sure can lead to various complications: from pain and
hoarseness to stenosis of the larynx and trachea and rup-
ture of the trachea walls [5, 18].

The pressure control in the ETT cuff with a manometer
leads to fewer complications after the tracheal intubation
[7, 19]. However, modern clinical studies have shown an
advantage and improvement in clinical outcomes with-
in the frames of continuous monitoring of pressure in the
ETT cuff compared with periodic measurements [20, 21].
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The use of technological devices such as the IntelliCuff al-
lows not only to control of the pressure in the ETT cuff but
also to maintain it at a target level during the entire period of
artificial lung ventilation, including changes in the body posi-
tion and fluctuations of pressure in the respiratory tract [22].

As demonstrated in our study, using the classical palpa-
tion method to assess the pressure in the ETT cuff led to an
overestimated pressure level in over half of the cases. At the
same time, the pressure level in the ETT cuff was within the
normative values — 20-30 cm of water column - only in 42%
of patients, and in 10% of cases, an extremely high level of
pressure was noted — above 41 cm of water column.

Our study had several limitations: first of all, the pressure
in the ETT cuff was measured only once, one hour after tra-
cheal intubation during the general anesthesia, and was not
monitored for a longer period; secondly, the study was per-
formed only during the general anesthesia and did not in-
clude patients on ample ventilation in the intensive care unit.

Conclusion: Determining ETT cuff pressure by palpating
the control balloon is a common practice that often results
in incorrect pressure readings. Both high and low pressure
in the ETT cuff is associated with complications, especially in
patients on prolonged ventilation. Using devices for mea-
suring pressure in the ETT cuff allows you to control its level.
However, modern technological devices, such as IntelliCuff,
use a more progressive and clinically convenient approach:
setting the pressure fixed by the doctor in the ETT cuff, its
continuous measurement, and automatic maintenance
at the proper level during the entire lung ventilation. Us-
ing these devices allows comprehensive monitoring of the
pressure level in the ETT cuff and maintains it at an optimal
level, reducing the risk of complications.
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AHJIATITIA

OHKOJIOTUAJIBIK HAYKACTAPAA AHECTE3USA KE3IHAE DHAOTPAXEAJIBJAI TYTIK
MAHKETIHIH KbICBIMbIH BAKBLJIAY

H.P. Aooyxanunos', A.A. Apeinos', /1.0. Baiidoynem', A.A. Hypmanosa', 3.A. Ceiioanuesa', B.B. Yypcun®

T«Kasak OHKONOrusi xaHe pamonorus FoinbiMu-3epTTey MHCTUTYTHI» AK, Anmarsl, KasakcTan Pecnybnukacsl;
?Kasak MeguumHa yHuBepcuTeTi «BLLO3y, Anmatel, KasakctaH PecnyGnmkach

Ozexminici: Dnoompaxeansovr mymix (OTT) exi nezizei (hyHKyus opbiHOAUObL: KbIMMAYILIKMbL KAMMAMACHL3 emeOl JHCOHe MOMEH2I MbIHLIC ATy
2HCONOAPOBL AYbI3 HCYMKLIHUAKIMAH UWILIKKAH JACMAH2aH O6IIHICMepOiR acnupayuscbIHan Kopeauosl. Kaneinmul scazoaiioa sSHoompaxeanbObl mymixuie
mandicemacvinbly iutinoezi koicvim 20 00 30 em cy bazanvin Kypatiovl. TT mMandicemacsin wamadan moic Hemece JHCemKLIIKCI3 ypaey op-mypii dCKbiHy-
aapaa oKenyi MyMKiH.

3epmmeyoin maxcamor: OHKOIOUANBIK HAYKACMAPOQ aHecme3ust Ke3iHoe SHOOmMpaxedaibObl NMymiK MAHNCEMiHOe2i KblCbIMObl OAKbLIAYObIY ANNd-
pammylK, o0icmepi MeH NAIbRAYUSIBIK d0ICMI CATbICIbIPY.

Mamepuanoap men d0icmep: «Kaz¥YF3Uy» AK anecmesuonoaus, peanumayust Heone UHMeHCUsmi mepaniisi O6aimumecinoe JHcannsl aHecmesusi Ke3i-
dezi npocnekmuemi 6axvliay 60 naykacmol Kammsiobl. LLInpuymiy kemeziven ETT mandcemine aya encizinin, cooan xeiiin ETT manoiceminiy OanioHviH
nanvnayusinay sicone IntelliCuff kypwinevicor (Hamilton Medical, setiyapus) apkpiibt KoicoMObl OaKbLiay Hcypeizinoi. Hakmul KbiCbiM Kaiblnmol MoH-
OepMeH CanbICMbIPbLIbIN, COOAH KelliH KaTblnmbl KblCbIMed JHceny YUulin HAKMblL JCOHe Kadicemmi aya Kkeaemi 6azananoul.

Homuoicenepi: kpicoim Oeneeliin «KIaccuKablky namnayusaay asoicimen bazanay 50% sicoeapwl scazoaoa Kamenikmepee 9kenol, Kaiblnmbl Kbl-
cbim Oeneetti mek 25 (42%) Haykacma aHbikmanobl, MaHdxicemanvly iwinoe2i onuleHzen aya konemi opmawa 5,9%1,9mn Kypaoel, 6ipax 25 mm cy baza-
HbIHA COKEC KbICbIM2A Jicemy yulin ypaenemin aya konemi 3,9 mn Kypaowet, nomuoicecinde ITT mandcemacuinly iinoe2i KoicoiM Oeneetli mamaoan
mulc 6010b1.

Kopvimuinowi: baxwinay oanonvin nansnayusnay apkoiivt 1T mandceminity KblCblMblH AHBIKMAY 90enme2i moicipuoe 60n2anHbIMeH, JCUi KblCbIM-
Hbly Oypbic emec kepcemkiwmepine okenedi. Convimer Oipee DTT mandiceminoei Hco2apbl KbiCbiM Od, MOMEH KbICbIM 0d KONMe2eH ACKbIHYAapOblH
oamywina okenyi mymiin. DTT mansiceminoezi KbICbIMObL OUIEY2e APHANAN KYPbLI2bLIAPObL NAUOANAHY KbICHIM OeHeeliin 0aKbliay2a MyMKIHOIK 6epeoi,
an DTT maHsiceminOezi KblcbIMObL Y3aK YaKbim O6aKbliayaa MyMKIHOIK 6epemin Kypbli2bliapOblH apmblKULbLIbl2bl 091€10eHOI.

Tyiinoi co3oep: s1oompaxeanvOi mymix, MAHHCEMIIY KbICLIMbIH OAKbLIAY, MUKPOACRUPAYUSL, MPAXest UHIMYOayUsCobL, OKNEHI ACACAHObL HCEN0enty.

AHHOTAIUSA

KOHTPO.Ib TABJIEHUSI B MAHKETE YHJIOTPAXEAJBHON TPYBKH
BO BPEMSI AHECTE3UH Y OHKOJIOI'MYECKUX TAIIUEHTOB

H.P. Aooyxanunos', A.A. Apeinos', /I.A. Baiiooyrem', A.A. Hypmanosa', 3.A. Ceiioanuesa', B.B. Yypcun®

AO «Kasaxckuit HayuHbil Miccnenosatensckuit HcTuTyT OHkonorum 1 Paguonoruny, Anmatel, Pecny6nuka Kasaxcrah;
*Kasaxckuit MeguuuHckuii Yrusepeutet «BLUIO3y, Anmarel, Pecriybnivka Kasaxcta

Axkmyansnocmo: Manscema snoompaxeanvroti mpyoxu (OTT) obecneuusaem eepmemuunocmy U 3aujuugaen HUXCHUE OblXamebHble nymu om
acnupayuu. B nopme oasnenue 6 marsiceme ITT naxooumces 6 duanazone om 20 0o 30 cm 800H020 cmonba. Kak nosvluiennwiil, maxk u HeOOCmMamouHbiil
yposerw pazoymus manscemol ITT accoyuuposar ¢ poom ocioHCHeHUl.

Llens uccnedosanusn — cpagnenue narbnamMopHO20 U AnNApamHo20 Memooo8 KOHMPOIs OABNEHUS 8 MAHdICeme IHOOMPAxeaIbHOl MpyOKU 60 8pems
anecmesuu y OHKONO2UHECKUX NAYUEHMOB.

Memoowt: B npocnexmusioe obcepeayuontoe uccieoosanue obliu ekodenst 60 nayuenmos 60 6pems nposedens obuyell anecmesu 6 OmoeeHul
anecmesuonocuu, peanumayuu u unmencuerotl mepanuu AO «KasHUHOuP». Haznemanue 6030yxa ¢ manscemy ITT nposoounu ¢ nomowvio wnpu-
ya, 3amem OCywecmeisiy natbnamoptulil KoHmpois daiiona mardicemol ITT u konmpons dasrenus npu nomowu yempoticmea IntelliCuff (Hamilton
Medical, Ilsetiyapus). [lanee paxmuueckoe dasnenue u 006Em 8030yXa CPAGHUBAII C HOPMATLHLIMU HOKAZAMETSIMU.

Pesynemamor: Oyenka yposs 0aenenus «KiaccudeckKumy naabnamopHbimM MemoOOM npusoouna K omubram 6 yposue oagnenus 6 manceme STT
oonee uem 6 50% cyyaes; HOpMaIbHLILL YPOBEHb 0a6IeHUsA HAOIO0ANCA MOTbKO Y 25 nayuenmos (42%). /s Oocmudicenus OasneHus 8 25 Mm 800. cim.
cpedHull 0bvem 6o30yxa cocmasun 3,9 miu. Mzmepennuiii 06vem 6030yxa 6 Madiceme 6 cpeonem cocmagui 5,9%1,9 mu, umo npusoouno nogwitueHHom
yposne dasnerus 6 manxceme ITT.

aknrouenue: Onpeoenenue oasnenusn 6 mandiceme ITT nymem nanvnayuu KOHMPOILHOLO OALIOHA, XOMb U AGIACMCA OOWENPUHAMOU NPAKMU-
KO, 3a4acmylo npugooun K HegepHoMy onpeoenenuio oasienus. Ipu smom kak eblcokoe, mak u nuskoe oagnenue ¢ mansceme ITT accoyuuposano ¢
paszeumuem ocnoxchenuil. Ilpumenenue yempoticme 075 usmepenus oasnenus 6 mandiceme ITT no360n10m KOHMPOIUPOBAMb €20 YPOBeHb, NP IMoM
npeuMyujecmeo umerom YCmpoucmed, no360s10uue nPosooUny NPOOIeHHbI MOHUMOpUHe dagieHus 6 manxceme ITT.

Knrouesvie cnosa: snoompaxeanvras mpyoxa (3TT), konmpons 0agienus 6 Maniceme, MUKPOACRUPAYUS, UHMYOAYUSL MPAXeU, BEHMUTIAYUA NECKUX.
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ENDOSCOPIC TREATMENT OF BARRETT’S ESOPHAGUS
IN KAZAKHSTAN

K. BATYRBEKOV', A. GALIAKBAROVA'

"Center of expert endoscopy and interventional radiology of the National Research Oncology Center, Astana, the Republic of Kazakhstan

ABSTRACT

Relevance: Barrett’s esophagus (BE) is a special disease characterized by metaplasia of the flat epithelium of the esophagus.

The main danger of esophageal epithelial metaplasia is the high probability of develop-ing a malignant neoplasm at the site of the
lesion — esophageal adenocarcinoma or can-cer of the cardioesophageal zone.

The study aimed to evaluate the clinical effectiveness of new BE endoscopic treat-ment methods for their subsequent implementation

in wide practice throughout the Re-public of Kazakhstan.

Methods: This article presents cases of clinical use of argon plasma coagulation of dysplasia lesions less than 2.0 cm in two patients
with Barrett’s esophagus and the use of loop resection of dysplasia lesions more than 2.0 cm in three patients with Barrett’s esophagus.
Results: All the presented cases have shown the effectiveness of applied treatment. Control morphological examination showed no

signs of BE in the epithelium.

Conclusion: The presented article describes the results of the introduction of endo-scopic BE treatment methods in our clinic and is
available for wide implementation throughout Kazakhstan. A widespread introduction of endoscopic treatment of precan-cerous pathology
will reduce the incidence of esophageal cancer in the Kazakhstani population.

Keywords: Barrett’s esophagus (BE), metaplasia, endoscopy, esophageal neoplasms, gastroesophageal reflux.

Introduction: Barrett’s esophagus (BE) is a special con-
dition characterized by metaplasia of the esophageal
squamous epithelium. This pattern is observed during the
long course of gastroesophageal reflux disease and is one
of its most serious complications.

The incidence of BE is about 10% of all identified cas-
es of gastroesophageal reflux (among treated patients); in
the general population, the disease occurs in about one in
100 adults. According to statistics, in a year, cancer degen-
eration into esophageal adenocarcinoma occurs in 6-7 pa-
tients out of 1000 suffering from Barrett’s esophageal dis-
ease [1]. Unfortunately, there is no data on BE incidence
and detectability in Kazakhstan. This article describes the
first successful experience of administering new endo-
scopic treatment in patients with Barrett’s esophagus in
Kazakhstan. For further scientific research, we propose
monitoring such patients to identify the effectiveness of
treatment, the radicality of treatment when using endo-
scopic methods of ablation of Barrett’s esophagus, the
presence of relapse, complications, and other indicators.

The main danger of esophageal epithelial metaplasia is
the high probability of developing a malignant neoplasm
at the site of the lesion — esophageal adenocarcinoma or
cancer of the cardioesophageal zone.

The only reliable method of diagnosing Barrett's meta-
plasia is detecting a special type of goblet cells of the in-
testinal epithelium in biopsy material taken from the af-
fected area of the esophageal mucosa. These cells indicate
the transformation that has occurred with the epithelium
of the esophagus, which is dangerous for further degener-
ation into cancer.

Endoscopy can help establish a preliminary diagnosis
since Barrett’s metaplasia has a characteristic visual pic-

ture: foci of metaplasia against the background of light
pink normal esophageal epithelium look like “flames.” This
sign occurs due to atrophy of the mucous membrane and
the transmission of small blood vessels passing longitudi-
nally through its surface layer [2].

Endoscopic treatment methods are used with severe
dysplasia or early esophageal cancer. The most common
methods of BE endoscopic treatment are “aspiration and
resection”: using a distal cap and ligature, as well as argon
plasma coagulation (APC). In the first case, the pathologi-
cal site is aspirated into the cavity of a plastic cap, which is
pre-installed at the distal end of the endoscope, and resec-
tion is performed using an electrosurgical loop previous-
ly opened inside the cap. Before resection, a saline solu-
tion is injected into the submucosal layer under the base
of the pathological site to prevent perforation. In the sec-
ond case, the pathological site is coagulated by an argon
plasma coagulator. Both methods are equally effective
and safe for the ablation of BE [3, 4].

The study aimed to evaluate the clinical effectiveness
of new BE endoscopic treatment methods for their subse-
quent implementation in wide practice throughout the
Republic of Kazakhstan.

Materials and methods: In 2020-2022, the BE endo-
scopic resection was performed in 3 patients and the en-
doscopic APC - in 2 patients with BE. All patients provid-
ed informed consent before the endoscopic intervention.
APC was used with BE up to 2.0 cm in size. Endoscopic loop
resection was used in BE with a segment size > 2 cm [5, 6].

Endoscopic mucosal resection of sections of the met-
aplastic esophageal mucosa with dysplasia sites was per-
formed in an endoscopic operating room under intu-
bation anesthesia using a 6-charge captivator (Boston
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Scientific, USA) for a semicircular endoscopic mucosal re-
section (EMR). All resected areas were extracted and sent
for morphology. Endoscopic treatment was accompa-
nied by antisecretory therapy using proton pump inhib-
itors for effective and rapid healing of mucosal defects
and creating conditions for the appearance of multilayer

flat epithelium of the esophagus in these areas. The con-
trol examination was carried out after 1.5 months with a
mandatory sampling of biopsy material from the esoph-
agus; subsequent morphological examination confirmed
that the new epithelium had no signs of mucosal meta-
plasia (Figure 1).

A

C

Figure 1 - Endoscopic Barrett’s esophagus loop resection using EMR Captivator: A — before resection, B - during resection,
C - one month after resection

APC was performed using an “Olympus ESG 300/
APU300” (Japan) high-frequency generator and two
“Olympus” probes of 2.3 and 3.2 mm in diameter. The ar-
gon feed rate was from 0.5 to 1 I/min; the power ranged
from 20 to 50 W. The choice of the coagulation program in
each case was carried out individually, taking into account
the localization and nature of the pathological focus and

the visible effect of coagulation. During the APC, the nec-
essary precautions were observed: coagulation was car-
ried out only under visual control, the probe was not al-
lowed to come into contact with tissues, an aspirator was
used to prevent overgrowth of the hollow organ, and the
insufflation of the esophageal lumen was carried out with
a CO, insufflator (Figure 2).

Figure 2 - Barrett’s esophagus (BE) endoscopic argon plasma coagulation (APC): A — BE image,
B — BE with narrow band imaging; C - BE after APC

APC method was used for BE with epithelial dysplasia,
BE with segment size < 2 cm, and pathomorphologically
confirmed diagnosis. APC in patients with BE was started
from the edges of the metaplastic segment to clearly dis-
tinguish the pathological focus for ablation. After APC, the
patient received omeprazole 20 mg 2 times a day for four
weeks. All patients underwent a mandatory biopsy (from 2
to 4 fragments, depending on the segment size) a month
after APC. The biopsy sample was taken from the BE seg-
ment previously subjected to APC.

Results: No complications after APC was registered.
One patient developed a circular stricture after loop resec-
tion in the postoperative period, successfully resolved after

four gullet bougienages. Deep sedation allows the opera-
tor to work in a calm environment without fear of uncon-
trolled movements on the part of the patient. This is espe-
cially important when working in the esophageal-gastric
junction zone when a conscious patient’s vomiting actions
do not allow for rapid, targeted coagulation and increase
the risk of iatrogenic damage. All patients underwent one-
stage intervention; the second stage of ablation or loop re-
section was not required. The pathomorphological exam-
ination of the material taken at the control examination
showed no metaplastic and/or dysplastic changes in the
mucous membrane of the lower third of the esophagus.
Thus, a single APC was radical in all patients with a BE size
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of <1 cm and loop resection in all patients with a BE size of
more than 2 cm.

Discussion: In Kazakhstan, endoscopic treatment of
patients with dysplasia in Barrett’s esophagus has just
started at the National Research Oncology Center. It will
take a long time to monitor a large group of patients for
ten years after therapy to publish far-reaching results. En-
doscopic treatment of dysplastic BE is known to be suc-
cessful in 90% of patients [6]. What is less well understood
is how long this benefit lasts and whether it contributes
to a significant reduction in cancer progression. Further
research requires a larger number of patients and the di-
vision of patients into groups with low and severe dys-
plasia. Long-term monitoring of patients for recurrence
and progression of dysplastic changes is also required.
And, of course, a national registry of patients with Bar-
rett’s esophagus is required for further epidemiological
surveillance.

Conclusions: Thus, the tactics of managing patients
with BE in the presence of dysplasia involve conducting
a thorough endoscopic examination of the metaplasia
area in a specialized expert center using modern endo-
scopic techniques to identify visible pathological areas.
In the absence of visible pathological areas in the meta-
plasia segment, BE eradication using modern ablation
methods is required. A detected pathological site should
be removed by endoscopic resection followed by histo-

logical evaluation. A severe dysplasia or intra-mucosal
cancer in a remote area requires eliminating the remain-
ing segment of BE metaplasia using endoscopic ablation
methods. This experience of BE endoscopic treatment at
the National Research Oncology Center can be put into
wide practice in all oncology clinics of the Republic of Ka-
zakhstan.
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KA3BAKCTAHIA BAPPETT OHEIIIH DOHJIOCKOIIUAJBIK EMIEY
K. Bamuvipoexos', A. Faruaxbaposa’

'CapanTamariblk 3HEOCKOMMS XaHe MHTEPBEHLMAMbIK PAANONOTUs opTanbifbl, ¥NTThIK FbibIMK OHKONMOMMsbIK OpTansik, AcTaHa, KasakctaH Pecny6nmkach

Oszexminizi: bappemmin enewi (56) — Oy onewmiy xcannax snumenuti MeMania3uscblMer CUNAmMmaiamoit epekuie aypy.

Onew snumenutiiniy MemaniasusCblHbly Heeizel Kayinminizi 3aKeiMOaHy OpHbIHOA Kamepii iCIKmiy 0amy bIKmumanoblabl Hco2apbl — OHell
AOEHOKAPYUHOMACHL HeMece Kapouod3ophazedanbobl aumMakmoly Kamepii iciei.

3epmmeyoin maxcamut xeiinnen Kazaxcman Pecnybnuxacel 6otbinwa key moscipubece eneizy ywin bO emoeyoiy scana 3HO0CKONUSIbIK,

o0icmepiHiy KIUHUKANbIK Muimoiniein bazanay 60.10bi.

AQoicmepi: bByn maxanaoa bappem oenewi 6ap exi nayuenmme 2,0 cm-0en a3 OuUCnIa3us OWAKMAPbIHbIY aP2OHONIASMATBIK KOA2YISAYUSCHIH
KIUHUKATBIK KONOany dcone bBappem onewi 6ap yw nayuenmme 2,0 cm-0en acmam OUCHIA3UsL OWAKMAPBIHbIY YUKIOIK Pe3eKYUACHIH KOLOAHY

Jrcaz0aunapvl Keamipii-eeH.

Homuoaicenep: bapnvix ycoinviiean jdcaz0aiinap Koi0aHbIIamol eMHiy muimoinicin kepcemmi.baxpiiay mopghonocusneik sepmmeyi snumenuii-

0e bO Geneinepin aHbiKmazam Heok.

Kopvimuinovt: ycvinvinean maxana 6i30iy knunuxkada bO emoeyoiy sHOOCKONUAbIK 90icmepin eneizy Homuicerepin Cunammatiovl HcoHe OyKin
Kaszaxcman OotiviHwa keyinen enzizy ywin Koascemimoi. Kamepii icikke Oeilinei namonozusiHel SHOOCKONUSLIbIK, eMOeyOi KeHiHeH enzizy Kaszak-
Cman Xanksl apacelHoa oneul 00bIPLIMEH CHIPKAMMAHYUbLIBIKNGL d3atinmyaa MyMKIHOIK Oepeoi.

Tyiinoi co3dep: 6appemminy oyewti, Memaniasus, YHOOCKONUs, OHeuminy icikmepi, 2a30930phazeanbobl peiokc.

AHHOTANUA
OHJOCKOIMNYECKOE JIEYHEHHUE IIMIIEBOJA BAPPETTA B KABAXCTAHE

K. Bamuipoexos', A. Fanuaxoaposa’

ILleHTp 3KCNEpTHOIA 3HAOCKONNM 1 MHTEPBEHLIMOHHOI paanonorun, HaumoHanbHbIi HayuHblii OHkonorieckuit LienTp, ActaHa, Pecnybnuka Kasaxcrax

Axmyansnocmy: [Tuwesoo bappemma (I15) — smo ocoboe 3aboresanue, xapakmepusyloweecs memanidasuell R10CK020 SNUmMenus NUesood.

OCHOBHOIL ONACHOCIBIO MEMANIA3UL SNUMENUs NUWE800A ABNAEMCS bICOKAS 6EPOSIMHOCTIb PA3GUMUSL 310KAYECMEEHHO20 HOBO0OPA306AHUS
Ha Mecme Nopasicenusi — A0eHOKAPYUHOMbI NUWeE00A ULl PAKA KAPOUOIZ0(ha2ealbHOU 30HbL.

ILlenvto uccnedosanusn o6viia oyenka KIUHUYECKOU IH@PeKmusHOCmu HOB8bIX IHOOCKONUUECKUX Memo0os jedenus 115 0na ux nocredyouezo

6HEOPEHUS 8 WUPOKYIO NpakmuKy no eceii Pecnyonuxe Kasaxcman.

Memoowi: B oannoil cmamve npedcmasietvl Ciyuau KIUHUYeCK020 NPUMEHEHUs! AP2OHONIA3MEHHOU KOA2YIsayuY o4a2o8 oucniasuu menee 2,0
CcM Y 08YX nayuenmos ¢ nuweeo0om bappemma u npumenenus nemiesoll pezexyuu ouacoe oucnaazuu oonee 2,0 cm 'y mpex nayuenmos ¢ nuyego-

dom Bappemma.
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Pesynvmamui: Bce npedcmasienmvie ciyuau nokazanu 3ghgexmusHocms npumensiemozo fewenus. Konmponvroe mopghonocuieckoe uccie0osa-

Hue He 6blA6UL0 npusHaxos I1b 6 snumenuu.

3axnouenue: Ilpeocmasnennas cmambvs. ONUCBIBAEN PE3VIbINAMbL 6HEOPEHUs. IHOOCKONUYECKUX Memo0oe jevenus 115 6 nawell kiunuke u
docmynna 0na wupokozo enedpenus no ecemy Kazaxcmany. [Lupoxoe nedpenue sH0OCKONUYECK020 JeweHus npedpakogoli namoao2ull HO360aun
CHUBUMb 30007e80AEMOCTb PAKOM NUlYe800a cpedu Hacetenus Kazaxcmana.

Knrouesvie cnosa: nuwyesoo Bappemma, memaniasus, SHOOCKONUA, HOB00OPA308AHUA NUWEB00d, 2A30930(a2eanbHblil PepuioKc.
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RECONSTRUCTIVE PLASTIC SURGERY INVOLVING
THE PECTORALIS MAJOR MUSCLE
FOR BASAL CELL CARCINOMA OF THE FACIAL SKIN:
A CLINICAL CASE

M.E. KAIBAROV', N.V. SLONEVA', D.N. AKHMETOW'
'«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

ABSTRACT

Relevance: Basal cell skin cancer is the most common malignant skin tumor originating from epithelial cells. Reconstruction of al-te-
red tissues and organs is an urgent and significant medical and social problem. In particular, head and neck injuries are complicated for

functional, cosmetic, and aesthetic reconstruction.

The study aimed to share the experience of performing reconstructive plastic surgery using the pectoralis major muscle at the Head
and Neck Tumor Center of Kazakh Institute of Oncology and Radiology, JSC (KazIOR, Almaty, Kazakhstan).

Methods: The article describes the experience, operation steps, and results of postoperative wound healing after reconstructive sur-
gery for skin cancer progression. A split musculocutaneous flap with the inclusion of the pectoralis major on a vascular pedicle was used.
The surgery was performed at the Center for Head and Neck Tumors of KazIOR.

Results: Follow-up control 6 and 12 months after surgery showed that the musculocutaneous flap was intact. There was no evidence

of recurrence or metastasis.

Conclusion: Musculocutaneous flaps involving the pectoralis major can successfully reconstruct combined extensive head and neck

injuries.

Keywords: basal cell carcinoma, pectoralis major, replacement flap, osteomyelitis, plastic, defect, fatty skin flap.

Introduction: Skin cancer refers to malignant neoplasms,
one of the indicators of the population’s health, with a signifi-
cant degree of dependence on habitat quality. High morbidity
is often considered a medical indicator of the territory’s envi-
ronmental woes. According to the literature, skin cancer most
often occurs in the 50-69 age range, but in recent years there
has been a tendency to its rejuvenation [1].

Non-melanoma tumors include basal cell skin cancer
(basalioma) - 75 to 97% of all epithelial skin cancers, squa-
mous cell cancer - 5 to 15%, and rare skin appendage cancer
(sebaceous and sweat glands, hair follicles) less than 1%.

In the Republic of Kazakhstan, the incidence of intense skin
cancer is as follows: 75.0 in the total population, 63.4 in men,
and 85.1 in women. The standardized morbidity rates are 41.1,
45.9,and 39.8, respectively.

The main treatment methods for patients with locally stan-
dard head and neck cancer are combined and complex pro-
cesses that include different combinations of radiation thera-
py, chemotherapy, and surgery [2]. The complexity of treating
patients with locally spread head and neck tumors is that ex-
tended-combined surgeries often lead to significant complex
defects and functional and aesthetic disorders. Therefore, in
many cases, locally-spread primary, recurrent, and regional
metastatic tumors are defined as inoperable due to their prev-
alence and the impossibility of closing postoperative defects
using local tissues. This forces the surgeon to seek complete
restoration of anatomical and functional abnormalities that
can occur after radical surgical intervention [3]. One of the first
steps in planning the reconstruction is to assess the defect
nature, the condition of the anatomical structures requiring

repair, and the functional deficit resulting from the surgical
intervention. Finally, malignant skin neoplasms remain one of
modern medicine’s most important and priority problems [4].

The study aimed to share the experience of perform-
ing reconstructive plastic surgery using the pectoralis ma-
jor muscle at the Head and Neck Tumor Center of “Kazakh
Institute of Oncology and Radiology” JSC (KazIOR, Almaty,
Kazakhstan).

Materials and methods: This manuscript describes the ex-
perience, operation steps, and results of postoperative wound
healing after reconstructive surgery for skin cancer progres-
sion. A split musculocutaneous flap with the inclusion of the
pectoralis major on a vascular pedicle was used. The surgery
was performed at the Center for Head and Neck Tumors of
KazIOR.

Patient information: Patient S., born in 1958, was referred
to the Head and Neck Tumor department of KazIOR in March
2021 with “T2NOMO st2 skin cancer on the chin, condition af-
ter chemotherapy, disease progression.”

Clinical data:

Anamnesis morbi: The patient was registered at the local
oncologist in April 2019, when he developed a formation on
his chin, with the primary diagnosis of a “T2NOMO st2 skin
cancer on the chin.” Histological report of April 2019: “Skin
basalioma, solid type.” The patient was referred to KazIOR.

This clinical case was discussed at the meeting of the inter-
disciplinary group. Considering the data from CT studies and
the prevalence of the tumor process, it was decided to per-
form the following surgical treatment: removal of the skin tu-
mor on his chin, and muscles of the mouth floor with resection
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of the lower jaw fragment, with a skin and fat flap with a large
pectoral muscle (LPM) on the left. In addition, the patient was
hospitalized in the head and neck tumors center of KazIOR.
Diagnostics: General condition on admission: The pa-
tient’s condition is closer to satisfactory. Consciousness is clear.
The physique is average. Visible skin and mucous membranes
were pale pink. The subcutaneous fatty tissue and muscular
system were evenly developed, and the osteoarticular appa-
ratus was without deformity. The thorax was regular. Lung
breathing was vesicular, with no audible rales, and the heart
boundaries were normal. Cardiac tones were muffled and

rhythmic. BP — 120/80 mm Hg, HR - 76 bpm. The abdomen
was soft and painless on palpation. The liver and spleen were
not enlarged. The Pasternatsky’s symptom was negative on
both sides. Stool and diuresis were regular.

Locally: External examination determined a tumor forma-
tion in the lower jaw central area up to 8.0 cm in diameter. The
skin above the tumor was ulcerated, with purulent discharge.
Single lymph nodes up to 1.5 cm were detected in the sub-
mandibular area on both sides. Oroscopy showed no evi-
dence of oncopathology.

Figure 1 shows the preoperative view of the patient.

Figure 1 - Preoperative view of Patient S., born in 1958. Diagnosis:
T2NOMO st2 skin cancer on the chin, condition after chemotherapy,
the disease progression

Examinations at admission: A CT scan of the mandi-
ble was performed in the preoperative period to assess
the process’s extent and select an adequate scope of sur-
gical treatment. A series of tomograms dated March 2021
revealed a defect of the external skin of the genian up
to 19.2x17.5 mm, reaching the outer cortical layer of the
mandible. There was thickening and infiltration of adja-
cent soft tissues with heterogeneous contrast accumula-
tion. Areas of lytic destruction of bone tissue with free gas
bubbles were detected in the mandible, and the integrity
of the outer and inner lamina of the cortical layer was com-
promised. There was also a nidus of lytic destruction in the

proper alveolar process up to 8.2 x 6.2 mm. Genian, uppetr,
and middle jugular lymph nodes of the neck on both sides
were up to 11x5.8 mm.

Conclusion: CT signs of a defect in the external skin of the
mandibular area with thickening and infiltration of the adja-
cent soft tissues. Areas of lytic destruction of the bone tissue of
the mandible with free gas bubbles and disruption of the in-
tegrity of the outer and inner lamina of the cortical layer (signs
of osteomyelitis). A focal point of lytic destruction in the alve-
olar process of the mandible on the right. Lymphadenopathy
of the neck’s genian, upper and middle jugular lymph nodes
on both sides (Figure 2).

Figure 2 - Patient S., born in 1958: a contrast-enhanced CT scan of the mandible and soft tissues of the neck (March 2021)
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Treatment: After histological verification, the patient
received close-focus X-ray therapy with a total boost dose
of 60 g from June to July 2019. The patient remained under
clinical observation. In April 2020, he developed a relapse
of an ulcerative dermal tumor in the chin. The cytology of
scraping from the neoplasm in June 202 showed post-radi-
ation dysplasia and single carcinoma cells. In July 2020, the
Overall Multidisciplinary Team recommended polychemo-
therapy. Two conducted scheduled courses included cispla-
tin 130 mg and doxorubicin 90 mg. Against the treatment,
the ulcerative formation with purulent discharge increased.

The surgery performed at KazIOR in March 2021 includ-
ed the removal of the skin tumor on the chin, resection of
muscles of the oral cavity and the alveolar process of the
mandible from the 4th tooth on the right to the 4th tooth
on the left, and reconstruction by adipose-dermal flap with
the inclusion of the GPM on the left with a tracheostomy.

Stages of the surgery: The first stage of the process in
aseptic conditions produced a boundary incision of the
skin, subcutaneous tissue of the mandibular area deviating
from the tumor by 1.0 cm, within healthy tissues, a branch
of the mandible was allocated (Figure 3).
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Figure 3 - The appearance of Patient S. during the first stage of surgery

The revision revealed lithic destruction of the alveo-
lar process of the mandible. A mandible fragment from
the 4th tooth on the right to the 4™ tooth on the left
was resected using a Jiggly saw (Figure 4). Hemostasis
was performed.

In the second stage, a dermal-muscular flap with BPM
inclusion on the left side was excised and moved to the
defect site, hemostasis, layer-by-layer sutures, drains,
and a nasogastric probe, and imposed aseptic bandage.
Then a longitudinal incision of the skin and subcutane-
ous tissue was made under general anesthesia above
the jugular notch. The rectus muscles of the neck were
pulled aside with a sharp-blunt straight; the isthmus of

the thyroid was exposed and led to the top; the front sur-
face of the trachea was exposed, and a tracheostomy was
formed between the 2 and 3 tracheoles (Figure 5).

Figure 6 shows a macro preparation of the skin tumor
on the chin, with a jaw fragment, extracted from patient S.

The patient was treated with antibacterial and sup-
portive therapy in the postoperative period. The patient
was discharged in satisfactory condition on the 8th post-
operative day.

Locally: On the 8" postoperative day: Facial asymmetry
due to the postoperative defect of the frontal mandible
was replaced by a skin-fat flap with GPM. The flap is intact.
There were no signs of necrosis (Figure 7).

Figure 4 - The resected mandibular fragment

48 Oncology and Radiology of Kazakhstan, Ne4 (66) 2022



R

g:?)K&ZlOR CLINICAL CASES

DMINOTE 8 i @O REDMINOTE 8
QUAD CAMERA QO Al QUAD CAMERA

-

JO"ReDMI NOTE 8
O, A QuaD caMERA

Mo BoAe. - 4 :A' : #

Figure 6 — Macro preparations: skin tumor on the chin, with a fragment of the jaw

Figure 7 - The appearance of Patient S., Day 8 after surgery
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Postoperative histology report dated March 2021: pu- Results: The musculocutaneous flap was intact
rulent-productive inflammation, purulent actinomycotic  during follow-up visits 6 and 12 months after surgery.
osteomyelitis. No tumor cells were detected-grade 4 path- There was no evidence of recurrence or metastasis
omorphosis. (Figures 8 and 9).

‘3,

o

Figure 8 - The appearance of Patient S., 6 months after surgery

o

Figure 9 - The appearance of Patient S., 12 months after surgery

Follow-up CT scan dated September 2021: CT image of As of today, the patient is under control and follow-up
the condition after complex treatment for skin cancer on  with an oncologist at the place of residence.
the chin. There was no evidence of recurrence of the un- Time scale:
derlying process and no MTS lesion (Figure 10). The described clinical case time scale is shown in Figure 11.

Figure 10 — CT picture of the condition after complex treatment
for skin cancer on the chin
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Figure 11 - Time scale of the clinical case of basal cell skin cancer on the chin with reconstructive
and plastic surgery

Discussion: Patients with extensive injuries, defects,
and deformities of the head and neck represent a particu-
lar clinical group; their treatment and rehabilitation pose a
complex problem for surgeons. As a rule, ample head, face,
and neck defects imply damage to the tissue complex. Its
recovery requires plastic material of a large area and thick-
ness, including skin, cellulose, muscles, and bone [5].

The presented case describes the surgery results and
the experience of the Center’s surgeons in treating the
primary process and restoring the patient’s function
and quality of life after an extensive disabling surgical
intervention.

Conclusion: According to our experience, autho-
rized transplants based on the pectoralis major muscle
can successfully reconstruct combined extensive head
and neck injuries. Satisfactory results of these plastic
reconstructive surgeries have been clinically confirmed
(Figures 8, 10).
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podkhod-k-lecheniyu-bolnykh-s-retsidivami-bazalnokletochnogo-raka-
kozhi-golovy/9673.html.

AHJATIIA

BETTIH BA3AJIb/IbI ’KACYIIAJIbI TEPI ICIT'T KE3IHAE KEYJIE BYJIIIBIKETIHIH HET'I3I'I
BOJIIT'TH KAMTHUTBIH PEKOHCTPYKTUBTIK IIJIACTUKAJIBIK OITEPAIIUA:
KIIMNHUKAJIBIK )KAFI[Aﬂ
M.E. Kauoapos', H.B. Cnonesa', /I.H. Axmemos'

1«Ka3ak OHKONOrus xaHe pagnonorus fbinbIMi-3epTTey MHCTUTYThI» AK, Anmatel, KasakctaH Pecnybnukacs!

Oszexkminizi: bazanwowl xcacywanvt mepi Kamepii iciei — Snumenuil HeacyulaiapbiHas nauoa 6onamvit icikmepoiy iuinoe ey Kon mapaiean
mypi. ©3zcepmineen minoep men mywienepoi Kauma Kaanvina Keamipy aoam3ammolly MeOUYUHANLIK ACOHe dNeyMEemmiK 03eKmi JHcoHe Manbi30bl
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npobremanapsinbly 0ipi bonsin mabwiiadsl. Ocipece, Bac dcoHe MOUbIH 3aKbIMOAHYIAPb] (PYHKYUOHALObIK HCOHE dCEMOIK mypeblod KAINbiHA Kejl-
mipy ywin ome Kubin.

3epmmeydin makcamoi: AK KazOoxcPF3U Bac score moiivi icikmepi opmansl2blHOa yiKeH Keyoe OYaublKemin KoIOaHa Omblpbin, PeKOHCH-
PYKMUGMI nIACmMuKaIblk, Onepayusiapobl jcypeizy moscipubecimen 6oniciyiz

Qoicmepi: Maxanaoa «Kazax onxonoeus scone paouonozus F3U» AK 6ac sicone moiwin icikmepi opmanviebinbly (Aimamel, Kazaxcman)
mepi Kamepai icieiniy npoepeccupienyi kesinoeai yiken keyoe oynuvikemin (YKB) Kocymen mamvipivl asakuiadazbl 1I0CKYm apKblivl PeKOHCMPYK-
MUSMI-NAACMUKANBbIK, ONEPayUsOan Keuinel moxcipubeci, oma Ke3eHoepi dHcoHe OMAadaH KelliHei JcapaHvl emoey madxicipubeci JHcoHe Homuicenepi
KOpCemijyieeH.

Homuoicenep: Onepayusoan keilin 6 scone 12 aioan Keilin OUHAMUKAOA 6AKbIIAY HOMUNCECIHOe mepi-OyaublKemmi J0CKYm KalnblHod, ICiK-
Miy Katumaianybsl JHcoHe Memacmasblia 00bekmugmi 0epexmep Jicox.

Kopvimuinov: YKb nezizinoeci mepi-6ynuvikemmi 10cKymmap 0ac HcoHe MOUbIH KOMOUHUPTIEHEEH, YIIKeH AYKbIMObl MIHOepOIH dcemicneyuli-
aiel kezinde commi nauoananyea 60a1aobl.

Tyuinoi co30ep: Bazanwowl scacywansik icik, yakeH keyoe oynuvikemi (YKD), armacmoipyiuist Kaknax, ocmeomuenum, niacmuxa, min Jcemic-
neywiiniei, mepi-maiiivl KaKnax.

AHHOTALIMS

PEKOHCTPYKTHBHO-IUIACTUYECKAS OITEPALIMS C BKJIIOYEHUEM BOJIBIION
I'PYTHOM MBILILBI 1O MTO-BOY BA3AJIBHOKJETOUYHOI'O PAKA KOXKH JINIIA:
KJIUHUYECKUM CIOYUA

M.E. Kaiibapos', H.B. Cnonesa', /I.H. Axmemos'
AO «Kasaxckuit Hay4Ho-MCCrie0BaTENbCKUIA MHCTUTYT OHKOMOMM 1 pagumonoruny, Anmarsl, Pecnybnvka KasaxcraH

Axkmyansnocms: bazanbHOKIEMOYHbIIL PAK KOJCU — HAUOOJEE YACMO 8CIMPEYAOWdsCsl 3N0KAYeCMBEHHAS ONYXOb KOJICU, NPOUC-XOOSUASL U3
DNUMENUANLHBIX KIEMOK. PeKOHCMPYKYUs U3SMEHEHHbIX MKAHEU U OP2AHOB ABNACMCs OOHOU U3 AKMYANbHBIX U 3HAYUMBIX MEOUKO-COYUATLHBIX NPO-
brem. B uacmnocmu, naubonee crodjchvimu 015t PYHKYUOHANLHOU, KOCMEMUYECKOU U ICMEeMu4eckol peKOH-CmpyKyul S6IsII0Mcs NOBPeNCOeHUs!
207106b1 U ULEU.

Lens uccnedosanus — nooerumvcst ONBIMOM NPOBEOEHUs. PEKOHCIPYKMUBHO-NIACIMUYECKUX ONePAYULL C UCNOTb308AHUEM DONb-UOU 2PYOHOU
motuiysbl 6 Llenmpe onyxonetl 2on06bt u weu AO «Kazaxckuil HayuHO-UCCIE008aMENbCKULL UHCIUMYM OHKOJI02UU U pa-ouonocuuy (Aimamel, Pe-
cnybauxa Kasaxcman).

Memoowvi: B cmamve oceéewjaemcs onvim, Smansl ONepayu U pe3yibmanmbvl 3aiCUeIeHUs. NOCICONEPAYUOHHOU PAHbl NOCTE Pe-KOHCIMPYKMUG-
HOL onepayuu no 0800y NPOSPeccupo8anUs pakd KOJICU ¢ UCNOIb306AHUEM PACUJENTIEHHO20 KOICHO-MbIUEYHO20 TOC-KYMA ¢ BKII0UeHUeM OO0lb-
wiotl epyorotl moiuysl (BI'M) na cocyoucmou Hodicke.

Pesynomamut: Ilo 0Oannvim Konmponvbhozo Habaooenus yepes 6 u 12 mecayee nocie onepayuy KOHCHO-MbIUEUHbIL JTOCKYM CO-CIMOAMEIEH,
00BEKMUBHBIX OAHHBIX 34 PEYUOUS U MEMACMAUPOBAHUE HEM.

3axnrouenue: Kosicno-mviweunvie 10ckymol ¢ xaovenuem BI'M mozym 6vime yeneuwino npumenensi 0isk peKOHCMPYKYUuu KOMOU-HUPOBAHHBIX
0OUUPHBIX NOBPEICOCHUTL 207I06bL U UUEU.

Kniouesvie cnosa: bazanvrnokiemounvlii pax, bonvuas epyouas mouuya (BI'M), 3amewatowuii 10ckym, ocmeomuenum, niacmukd, oegexm,
KOJICHO-)ICUPOBOTL IOCKYM.
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ABSTRACT

Relevance: Male breast cancer (BC) has always been behind female BC in detection, treatment, and surveillance. Lower BC frequency
in men limits the usefulness of screening. However, BC incidence in men is growing.

The study aimed to demonstrate the results of surgical treatment and typical changes in clinical and morphological manifestations of
male breast cancer under chemotherapy and surgery.

Methods: The article describes a clinical case of a male patient diagnosed with “Cancer of the right breast St 111 (T4NxM0), edematous-
infiltrative form with an intraductal component, upper outer localization. Immunohistochemically luminal subtype B without Her2neu
expression”’; the condition — after six neoadjuvant chemotherapy courses.

Results: Ultrasonography of the mammary glands conducted after six preoperative courses of chemotherapy showed a hypoechoic
formation, centralized, with fuzzy, uneven contours, 52.5%48.2x46.1 mm in size, V=60.98 cm’. Compared to March 2022 (the presence
of a formation in the right breast craniolateral quadrant, with precise uneven contours, 9.0 cm in size, with infiltrating growth), the
tumor formation decreased to US BI-RADS R6, L2. The multidisciplinary council prescribed surgery to the extent of radical mastectomy
by Madden on the right and simple mastectomy on the left. The surgery was performed in August 2022. According to a postoperative
histological conclusion, the therapeutic pathomorphism was index RCB-2.233, class RCB-1I.

Conclusion: This article shares the results of systemic and surgical treatment of a man with breast cancer. Considering the clinical
picture and anamnesis, literature data, and the clinical protocol, the multidisciplinary group recommended radiation therapy with adjuvant
endocrine therapy with tamoxifen for an initial period of five years.

Keywords: clinical case, male breast cancer (BC), luminal subtype B without Her2neu expression, mastectomy, therapeutic

pathomorphism, radiation therapy, endocrine therapy.

Introduction: Male breast cancer (BC) has always
been behind female BC in detection, treatment, and
surveillance. However, male BC incidence is growing [1].
Currently, male breast cancer is an independent noso-
logical unit with its own biological, molecular, and clin-
ical features that require an interdisciplinary approach
[2]. A male hormonal milieu is a unique and powerful
determinant for assessing risk, prognosis, and treat-
ment outcomes [3]. Multimodal breast cancer treat-
ment includes surgery, radiation, and drug therapy [4].

The study aimed to demonstrate the results of sur-
gical treatment and typical changes in clinical and mor-
phological manifestations of male breast cancer under
chemotherapy and surgery.

Materials and methods: The article describes a clini-
cal case of a male patient diagnosed with “Cancer in the
right breast St lll (T4ANxMO0), edematous-infiltrative form
with an intraductal component, upper outer localiza-
tion. Immunohistochemically luminal subtype B with-
out Her2neu expression”; the condition — after six neo-
adjuvant chemotherapy courses. [5].

The clinical case description

Patient information: The patient, A., a male bornin
1958, condition - after six neoadjuvant chemotherapy

courses administered at “Kazakh Institute of Oncolo-gy
and Radiology” JSC (completion of chemotherapeu-
tic treatment — July 2022) [5], second clinical group.
From April to July 2022, after the performance of ade-
quate diagnostics and establishing a clinical diagnosis,
the patient underwent six preoperative chemothera-
py courses according to the “AS” scheme Doxorubicin
60 mg/m? (DD 120 mg) + Cyclophosphamide 600 mg/m?
(DD 1200 mg).

Relevant instrumental examinations were routinely
scheduled to assess the treatment outcomes.

Clinical data:

Locally: During the follow-up examination in May
2022, the right areola was compacted, the pre-areo-
lar skin was thickened, and the nipple was fixed. A pro-
nounced glandular component remained in both mam-
mary glands. In the right mammary gland, at the upper
quadrants’ border, a formless subareolar formation had
slightly decreased in size, 5.0 cm locally (initial dimen-
sions according to the mammography of May 2022 were
6.8x6.1 cm). In the right axillary region, an intramamma-
ry lymph node of about 1.3 cm was palpated (the previ-
ous lymph node size was about 2.0 cm). Gynecomastia
remained on the left side (Figure 1).

* Extension of the clinical case results published in Oncology and Radiology of Kazakhstan, No. 2(64), 2022
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Figure 1 - Cancer of the right breast in a man, St Il (T4pNOMO0), edematous-infiltrative form with an intraductal
component, upper outer localization. Immunohistochemical luminal subtype B without Her2neu expression.
Condition - after six courses of neoadjuvant chemotherapy: A - front view, B - side view

Diagnostics: After six courses of chemotherapeu-
tic treatment, the patient underwent preoperative di-
agnostics using appropriate instrumental examination
methods.

Contrast-enhanced brain MRI, August 2022: A lacunar
cyst was detected in the area of the basal nuclei on the
left side.

Ultrasonography of the mammary glands, August 2022:
The condition after six courses of chemotherapy. A hy-
poechoic formation, centralized, with fuzzy, uneven con-
tours, 52.5x48.2x46.1 mm in size, V=60.98 cm3 Com-
pared to March 2022 (the presence of a formation in the
right breast craniolateral quadrant, with precise uneven
contours, 9.0 cm in size, with infiltrating growth), the tu-
mor formation decreased. Gynecomastia of the mamma-
ry glands on both sides. US BI-RADS R6, L2.

Ultrasonography of the axillary lymph nodes on both
sides, August 2022: a heterogeneous hypoechoic node
with clear uneven contours was visualized at the border
with theaxillaryregionontheright, 13.2x10.9x12.1 mm
in size, V=0.91 cm?. The formation slightly decreased
compared with the presented ultrasound examination
of the axillary lymph nodes of March 2022 (previous
size — 2.0 cm?3).

Follow-up bilateral mammography of both mamma-
ry glands in 2 projections, August 2022: Compared to
May 2022, the asymmetric pronounced glandular com-
ponent of the density type C remained in both mam-
mary glands. The formless formation of high intensity
with fuzzy contours in the right mammary gland, in the
sub-areolar region, at the upper quadrants’ border de-
creased to 5.0 cm in diameter (previous size — 6.8x6.1 cm).
More evident signs of stromal edema were observed. In
retro mammograms, the intensive formation of 1.3 cm
in diameter (intramammary lymph node) remained. BI-
RADS VI. Gynecomastia on the left side was noted.

Neck ultrasonography, August 2022: No focal changes
were revealed in the neck on both side.

Contrast-enhanced abdominal cavity and chest CT
scan, August 2022: Small calcifications in the liver and
both lungs and microliths in kidneys were detected.

Contrast-enhanced pelvic MRI, August 2022: The pic-
ture of prostatic hyperplasia (Pi-Rads1).

Treatment: Breast cancer treatment requires a mul-
timodal approach. After six neoadjuvant chemotherapy
courses and an assessment of the treatment effectiveness
based on the instrumental examinations, further treat-
ment was discussed jointly with the heads of the 24/7
Chemotherapy Day Hospital and the Center of Breast Tu-
mors and resident doctors of the Kazakh Institute of On-
cology and Radiology (Almaty, Kazakhstan). Based on
the protocol for diagnostics and treatment of malignant
neoplasms in the Republic of Kazakhstan, the data from
current literature sources, international standards, and
considering the effectiveness of previously conducted
chemotherapy courses, the consensus decision has been
made to perform the surgery to the extent of radical mas-
tectomy by Madden on the right and simple mastectomy
on the left. In August 2022, within the approach to surgi-
cal treatment in aseptic conditions after intubation and
treatment of the operating field in the patient’s position
on the back, the skin bordering the mammary gland (left/
right) was incised.

The skin flaps were separated according to the gen-
eral rules: upside - to the edge of the clavicular, medial-
ly - to the edge of the sternum, downside - to the edge
of the costal arch, laterally - to the edge of the broad-
est muscle of the back. The right mammary gland, along
with the fiber of the subclavian, subscapular, and axil-
lary regions, has been removed by Madden. The left
mammary gland was also removed as a prophylactic
(Figure 2).
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Figure 2 - Patient A., 64 years old. Surgery in the volume of radical mastectomy by Madden on the right side
and prophylactic removal of the left mammary gland: A - the surgical field view, mastectomy by Madden
on the right side, B — the back-table examination

The postoperative histological conclusion, August
2022: 1) The residual tumor was an infiltrating ductal
carcinoma of the right mammary gland G I, 5.0x4.2 cm
in size, with tumor embolisms in vessels, invasion into
the skin dermis. The intraductal component composes
15% of the tumor, nGll solid crib Rosic type. Tumor cel-
lularity — 40%. The tumor metastases were not found
in eight examined lymph nodes of the axillary tissue

The therapeutic pathomorphosis: index RCB-2.233,
class RCB-II. The skin-pigmented seborrheic keratosis of
the right mammary gland. 2) The apparent stroma fibro-
sis and hyalinosis were identified in the left mammary
gland tissue.

In September 2022, the multidisciplinary group rec-
ommended radiation therapy with adjuvant endocrine
therapy with tamoxifen for the next five years.

The timeline of the clinical case is presented in Figure 3.

on the right side.
Patient M., 64 years

In April-July 2022, after an adequate
diagnosis and establishing a clinical
diagnosis: the patient received six

During follow-up in August 2022,
the ultrasonography of the mammary
glands described the patient condition after
6 courses of chemotherapy. A hypoechoic
formation with fuzzy, uneven contours,
52.5x48.2x46.1 mm in size, V=60.98 cm®
is centrally determined. In comparison with

preoperative chemotherapy courses
under the AS scheme.

Postoperative histological conclusion,
August 2022: No. 1. Residual tumor —
an infiltrating ductal carcinoma of the right
mammary gland G Il, 5.0x4.2 cm in size,
with tumor embolisms in vessels and
invasion into the skin dermis.

The intraductal component of nGll solid
cribrosic type makes 15% of the tumor.
Tumor cellularity — 40%.

the ultrasound data of the mammary glands
from March 2022, the tumor formation size
decreased (the previous size was 9.0 cm).
Gynecomastia of the mammary glands
on both sides. US BI-RADS R6, L2.

!

In August 2022, a multidisciplinary council
prescribed surgical treatment.

In August 2022, the surgical treatment
was performed to the extent of radical

No tumor metastases found in eight
examined right armpit lymph nodes.
Therapeutic pathomorphosis: index
RCB-2.233, class RCB-II.
Pigmented seborrheic keratosis
of the skin of the right breast.
No. 2. Pronounced fibrohyalinosis

mastectomy by Madden on the right
and simple mastectomy on the left.

In September 2022, a multidisciplinary
team recommended radiation therapy

of the stroma in the tissue
of the left breast.

with adjuvant endocrine therapy
with tamoxifen for the first five years.

Figure 3 - Timeline of the described clinical case of right breast cancer treatment in a man

Results: Figure 4 shows the patient after the com-
bined treatment involving six preoperative chemother-

apy courses by the “AS” scheme (Doxorubicin 60 mg/m?
(120 mg per day) + Cyclophosphamide 600 mg/m? (1200 mg
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per day)) and surgical treatment in the extent of radi-
cal mastectomy by Madden on the right and prophy-
lactic mastectomy on the left. The patient presented no
complaints throughout the treatment. The patient de-
veloped a moderate emetic syndrome during chemo-

—

A

therapy. The patient has started radiation therapy with
consecutive adjuvant endocrine therapy with tamoxi-
fen for the first five years. The long-term radiation and
endocrine treatment results will be assessed after three
months.

B

Figure 4 - Condition of the patient after combined treatment: A — front view, B - side view

Discussion: Breast cancer in men is very uncommon
[6]. Due to the rare incidence of that disease in men, the
literature sources, modern research, and development
of new approaches for diagnostics and treatment, and
the BC clinical protocols are primarily focused on female
cancer. However, when making decisions about treat-
ment in men, biological factors such as hormonal back-
ground should be considered [7].

The recent data shows that men are diagnosed with
breast cancer at an average age of 67, while the aver-
age age of women with BC is 62 years. As with many can-
cers, the risk of developing breast cancer increases with
age. Primarily, the clinical manifestation of breast can-
cer is a palpable formation, discharge, or bleeding from
the nipples and skin retraction with penetration [8]. The
following recommendations were made given the rari-
ty of breast cancer screening in men and based on cur-
rent literature data: in suspected breast cancer as a dif-
ferential diagnosis, in men with Klinefelter syndrome
below 25 shall pass breast ultrasonography, men after 25
shall pass mammography or digital breast tomosynthe-
sis [9]. Other genetic disorders have been associated with
an increased risk of breast cancer in men with Cowden
syndrome (PTEN tumor suppressor gene), Li-Fraumeni
syndrome (TP53), and Lynch syndrome (PALB2 and non-
conformance repair synthesis genes) [10, 11]. Men, like
women, have a higher risk of developing breast cancer if
there is a history of breast cancer in relatives of the first
or second degree of kinship. Studies have shown that the
presence of malignant breast disease in brothers, sisters,

or parents of either sex elevates the risk of breast can-
cer in both men and women. It was studied that the rel-
ative risk (RR) of breast cancer was the same in offspring
when the father or mother was affected by the disease
(RR=1.73 and 1.74, respectively), but the risk was slight-
ly higher in women when a brother suffers rather than a
sister (RR=2.48 and 1.39, respectively) [12]. In addition to
a family history of breast cancer, having a BRCA mutation
in men also increases the risk of breast cancer. Although
the BRCA mutation is rare in men, carriers of the BRCA2
mutation have a 6% increased risk of developing the dis-
ease, and BRCA1 by 4% [11]. As in women, the standard
instrumental examinations, thick-needle or fine-needle
tumor aspiration biopsy (TAB), also apply to men.

About 90% of all breast tumors in men belong to in-
vasive ductal carcinomas. Since there are no terminal
lobules in the male breast unless exposed to high dos-
es of endogenous and/or exogenous estrogens, the lob-
ular histotype accounts for only 1.5% of invasive cancers,
whereas in women, more than 10% of all breast carcino-
mas are lobular. Therefore, despite some of the differenc-
es with female cancer described above, men with breast
cancer require systemic treatment (neoadjuvant, adju-
vant, or metastatic), and the choice between chemother-
apy or hormone therapy should be based on tumor bi-
ology [13, 14]. In the presented clinical case, at the 1%
stage, the patient received six neoadjuvant chemothera-
py courses. The local-regional approaches should include
surgical and radiation treatment. In the 2" stage, the op-
eration to the extent of radical mastectomy by Madden
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on the right and prophylactic removal of the left mam-
mary gland have been performed [15, 16].

Conclusion: Breast cancer in men is rare, account-
ing for approximately 1% of all breast cancer cases and
less than 1% of all neoplasia in men. The presented rare
clinical case of breast cancer in a man is divided into two
parts. The first article is devoted to the primary instrumen-
tal and laboratory diagnostics, clinical diagnosis, and per-
formance of preoperative chemotherapy courses. The
second part of the case demonstrates the results of the
systemic treatment, surgery, and the degree of therapeu-
tic pathomorphosis. Considering the clinical picture and
anamnesis, literature data, and the clinical protocol, the
multidisciplinary group recommended radiation therapy
with adjuvant endocrine therapy with tamoxifen for an ini-
tial period of five years. The article shows the effectiveness
of neoadjuvant chemotherapeutic and local surgical treat-
ment. Due to the rarity of this disease, there is an urgent
need for extensive studies, screening programs, and rais-
ing awareness of the male population for early detection
and successful treatment of patients with that diagnosis.
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AHJIATIIA

EP AIAMJIAP APACBIHJIAFbI HAYKACTAPJIA CYT BE3I OBbIPBIH EMJIEY:
KJIUHUKAJIBIK JKAFJIAM*

JI.P. Kauwoaposa'?, A.2K. A6opaxmanosa'?, M.C. /Imumpenkol, A.B. Baiiscuzumos', H.A. Quuya',
K.K. Cmazynosa'?, P.3. A6opaxmanos"’, C.H. Kanoapoexos®

"«Kasak OHKOMOTASt XoHe paaronorist FulnbiM 3epTTey MHCTUTYThI» AK, AnMaThl, KasakctaH Pecnybnukachi;
2«C.K. AccheHamsipoB aTbiHAaFbl Kasak YNTTbiK MeauumHa yHuBepeuTeTi» KeAK, Anmarsl, Kasakcran Pecny6nukacs!

Oszexminizi: Cym Oesi kamepani iciein anblKmay, emoey xHcoHe baxvliay 6apvlceinoa epiep apacelnoazvl cym Oesi kamepai iciei otiendepze Ka-
pazanoa apmma Kanyoa. XKannwel anzanoa, cym besi kamepii iciei epiep apacblHOa cupek kezoeceodi, Oyl CKPUHUHSMIY NAUOALbLIbI2bIH WeKmetioi,

bipak eprepoe cym be3si Kamepiii iCieiHiK dHcuiniei apmuln Keaeol.

3epmmeydin maxcamol — Xumuomepanus MeH XupypeusiivlK eMHil ocepiteH, ep aoamoa cym 0e3i 00bIpbiHbIY KIUHUKATBIK HCOHE MOPHONI0U-
JIbLK, KOPIHICMEPIHIK XUPYPRUSTIbIK eMOey HOmuiceiepin, munmix eszepicmepin kepceny 60avln maowvliaobl.

Aoicmep: Maxanaoa « On sicax cym 6esinin St 11 06vipol (T4pNOMO), unmpadykmansObt KOMROHeHM, ICIHY-UHDUILMPaMuemi mypi, JHcoaapavi-
colpmKbL ToKanuzayusicel, Her2neu sxcnpeccusachl JcoK UMMYHOSUCIOXUMUSANbLK TIOMUHATLObL B Kocankel mypiy ouaznosvl bap ep naykacmoiy
KAUHUKAABLK Jica20ativl cunammanean. Heeizei scazoaiivt — xumuomepanusamnvlly 6 Heoadblo8aHmMmbl KyPCbIHAH KeliH.

Homuoicenepi: onepayusza OeliiHei anmvl Xumuomepanusi KypcolHaH Kellin, cym 0Oe3oepiniy VI3 enwemoepi 52,5%48,2x46,1 mm,
V=60,98 e, aiikbin emec dcyiike KOHmMypaapsl 6ap OpmanbiKman aHbIKMAi2an 2UnoIXo2enoix mysiiic 6ap exenin kopcemmi. 2022 dicolndviy Hay-
Pbi3 aliblHOA2bl 0epeKmepMeH. Calblcmulpeanod (oy Jcak cym 6e3iniy Jco2apavl ColpmKbl KEAOPAHMbIHOA OPHANACKAH, KOHMYPbL AUKbIH OIpKenKi

Oncology and Radiology of Kazakhstan, Ne4 (66) 2022 57



CLINICAL CASES @) KazlOR

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

emec 9,0 cm unpunvmpayusivik ecymen), icik koseminiy US BI-RADS R6, L2. oeiiin momendeyi 6aiikanaost. MyabmuoucyuniuHapivlk, KeHecmiy
wlewimiMen XUpYpeusil em Hcypeizy mypaivl wewim Kaoolioanowsl. 2022 dcwliobly mamsl3 atiblHOa oK dcakma paoukaiovi Madden macmaxmo-
MUACHL HCOHE COT HCAKMA KAPANAUbIM MACMIKIMOMUSL dHeacanowl. Onepayusadan Keuinei 2ucmonocusiivlk KOpblmblHObIHbIY HOMUXCeci OolbiHuA
emoik namomopghos: unoexc PKb-2,233, PKbB-II knacei.

Kopoimuinowt: Byn makanaoa cym 6esi kamepii iciei 6ap ep aoamoa yHeyueii HcoHe XUupypeusiivlk emMoeyoiy Homudicenepi kopcemineen. Kiunu-
KanblK HCoHe AHAMHeCIUKANbIK, 0epeKkmepoi, 90ebu 0epekmepoi, KIUHUKATbIK, XAMMAMAaHbl ecKepe Omblpbli, MyAbMUOUCYUNTUHAPIbIK, IONMbIH
wiewimimen nayueHmke bacmankvl 6ec ol 60Lbl MAMOKCUDEHMEH a0bIOBAHMMbI IHOOKPUHOIK mepanusimer OIpIKmipiieen coyienik mepanus
YCbIHBLIOB.

Tyiiinoi ce30ep: Knunuxanvix scazoaii, eprepoiy cym oesi kamepai iciei (bK), Her2neu sxcnpeccuscel ook aiomunanbobt «By» cyomuni, macm-
IKMOMUSL, MEPAnesmix NAMomMopeho3s, coyienix mepanus, SHOOKPUHOIK mepanus.

* «Kasakcmanmoiyy OHKOIOLUACHL MEH PAOUOIO2UACHLY JICYPHATBIHOA JHCAPUALAHEAH 3epmmey Homudiceepiniy scanzacwt, No2 (64) 2022 .

AHHOTANUS

JJEYEHUE PAKA MOJIOYHOM KEJIE3bI Y MALIMEHTA MYKCKOI'O ITOJIA:
KJIUHUYECKUM CIIYUAI**

J.P. Kaiioaposa'?, A.JK. A6opaxmanosa'?, M.C. Imumpenko', A.b. Baiiycucumos', H.A. Yuuya',
K.K. Cmazynosa'?, P.3. A6opaxmanoe"?, C.H. Kanroapéoexos®

AO «Kasaxckuii Hay4HO-1CCrieoBaTENbCKII MHCTUTYT OHKOMOMMN 1 paauonoriauy, Anmatsl, Pecny6nnka Kasaxcrar,
2HAO «Kasaxckuit HaLmoHanbHbIi MeauLnMHCKkuiA yHuBepeuTeT uM. C.[0. AcdeHamsiposay, Anmatsl, Pecnybnuka Kasaxcrax

AKkmyanvnocmu: B 6visgneHuu, fedeHu u nocaeoyiowem HabaooeHuu pak Moaourol sxcenesvl (PMIK) y myoscuun ucmopuvecku omemasan om
PMIXK y ocenwgun. B yenom PMIK menee pacnpocmpanen cpeu Mysucuut, ymo 02panudusaen nojesHocms CKpUHuHed, 00HaKo 3a007e6aemocb
PMOK y myorcuun pacmem.

Leny uccnedosanua — npedcmasumo pe3yibmamul XUpypeuiecko2o JeHenus u munogovle UsMeHeHUs. KIUHUYECKUX U MOPPOI0SU-HecKUX
npossnenuti PMJK y mysicuunsl noo 6030eticmauem Xumuomepanesmuiecko2o u Xupypeuiecko2o jeueHus.

Memoowi: B cmamve onucan KiuHuueckull CIydat nayuenma Myx*ccko2o noaa ¢ ouaenozom «Pax npasoii monounoii sceneswr St 111 (T4pNOMO),
OMEUHO-UHPUNLMPAMUBHAS  POPMA ¢ BHYMPUNPOMOKOBLIM KOMNOHEHIOM, 6epXHe-HaApYIICHas JoKamusayus. Mmmy-nocucmoxumuyeckuil
JoMUuHanbHLI noomun B 6e3 sxcnpeccuu Her2neuy. Cocmosnue — nocie 6 Heoadblo8aHMHbIX KyPCO8 XUMUO-MEPANUU.

Pesynvmamol: nocie wiecmu npedonepayuoHtbix Kypcos xumuomepanuu Y3M Morounvix scenes nokazano, Ymo yeHmpaibHo onpeoensiemcs
2UN0dX02eHHoe 00PA306anUe, C HeYeMKUMU, HEPOGHBIMU KOHMYpamu, pasmepamu 52,5%48,2x46,1 mm, V=60,98 cm’. B cpasnenuu ¢ Oannvimu
om mapma 2022 200a (ommevaemcs Haaudue 0Opa308anus nPagoll MOIOYHOU Jcee3bl, TI0YUPYeMoe 6 8ePX-HEHAPYICHOM KBAOPAHmMe, ¢ 4emKuMu
HeposHbIMU KoHmypamu pasmepom 9,0 cm ¢ uHpuibmpupyiowum pocnom) Hadrooaemcs ymeHbuienue onyxoneeozo oopaszosanus oo US Bl-
RADS R6, L2. Pewenuem mMynbmuOUCYUnIUHAPHO20 KOHCUAUYMA ObLIO PEuleHo 8bINOIHUMb onepamuenoe jevenue. B aseycme 2022 200a bvina
npoussedena onepayus 6 06veme paouKaibHou MacmdKmomuu no Maooeny cnpasa u npocmoi Macmakmomuu ciesa. Jleweonuiii namomopghos no
Pe3VIbMamam noCIeoNepayuoHHO20 2UCmonocuye-ckoeo 3akmovenus: undexc RCB-2.233, class RCB-11.

3axniouenue: B oannoii cmamve npooemMoHCmMpuposanbl pe3yibmamsl NPOGEOEHHO20 CUCIEMHO20 U XUPYPUHECKO20 JeHeHUs. Y MYICHUHDbI
¢ PMJK. Vuumvieas rnunuxo-anammecmuyeckue OanHvle, OAHHblE JTUMEPAMYPHLIX UCMOYHUKOS, KIUHUYECKO2O NPOMOKO-IA, peuleHuem
MYTMUOUCYUNTUHAPHOU 2PYNNbL NAYUEHNY ObLId PeKOMEHOOBAHA NY4e6ds Mepanus 8 COYemaHuu ¢ d0blOGAHMHOU IHOOKPUHHOU mepanueil
npenapamom mamoxcugen 6 meuenue nepeoHauaIbHO20 NepUood 8 Namb Jjen.

Knrueesvte cnosa: Knunuueckuil ciyuatl, pak mMonourou scenesvl (PMIK) y myowcuun, mromunanvusii noomun «By 6e3 sxcnpeccuu Her2neu,
MACMOIKMOMUSL, Je4eOHbLI NamoMoppo3, yuesas mepanus, IHOOKPUHHAS. MePAnusL.

* [Ipoooaicenue ONUCAnUs KIUHUYECKO20 CYUAs, ONYOIUKO8AHH020 8 dicypHae « Onkonozus u paouonozus Kasaxcmanay, Ne2 (64) 2022 a.
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ABSTRACT

Relevance: Hepatocellular carcinoma (HCC) ranks sixth among the most common malignant neoplasms in the world and accounts
for about 5.6% of all human malignant neoplasms. Despite encouraging progress in the diagnosis and treatment of HCC, the prognosis
remains unsatisfactory, i.e., with a 5-year overall survival rate below 10.3%. However, the survival rate can reach 50-74% if early
detection and therapeutic intervention are carried out on time. However, unfortunately, about 50% of HCC cases are diagnosed at a

late stage.

The protein induced by the absence of vitamin K or antagonist-1I (PIVKA-II), also known as Dez-y-carboxyprothrombin (DCP), is
another marker specific to HCC. In several studies, elevated PIVKA-II serum levels were associated with HCC. Many authors have proven

the PIVKA-II applicability for HCC monitoring.

This study aimed to compare the efficiency of alpha-fetoprotein and des-gamma-carboxyprothrombin serological markers in HCC.

Methods: The study included reviewing published articles on the causes of HCC and analyzing literature to compare cancer markers’
efficacy, including PIVKA-II and alpha-fetoprotein (AFP), in detecting HCC.

Results: The published results evidence an important role of PIVKA-II in HCC early detection since PIVKA-II elevation in risk-group
patients predicts HCC development in two years. Higher PIVKA-II levels can indicate a bigger tumor or a higher clinical stage. Besides,
HCC patients with metastasis to the [ymph nodes and distant metastasis had much higher PIVKA-II levels than non-metastatic patients. So,
high PIVKA-II levels can, to a certain extent, reflect poor prognosis in HCC patients.

Conclusion: The reviewed publications report much higher PIVKA-II serum levels in patients with HCC than in patients with benign
liver diseases or healthy people. Besides, PIVKA-II has a higher diagnostic capacity than AFP due to its higher levels, sensitivity, and
specificity. Thus, we can expect high sensitivity and efficiency of the PIVKA-II tumor marker in early HCC diagnostics.

Keywords: Hepatocellular carcinoma, protein, liver, biomarker, serum.

Introduction: Hepatocellular carcinoma (HCC) is the most
common primary liver tumor with an aggressive course and
adverse prognosis. In the case of late diagnosis and untime-
ly treatment, the 5-year survival rate is below 15% [1]. HCC
ranks 5" among the most common malignant tumors and
2nd in cancer mortality [2]. According to GLOBOCAN 2018,
Kazakhstan ranks second and third in HCC incidence and
mortality among Central Asian countries [3]. The highest HCC
incidence and mortality are observed in the West Kazakh-
stan, Kyzylorda, and East Kazakhstan regions in Kazakhstan.
In men, HCC incidence and mortality are twice higher as in
women. HCC incidence is significantly higher in men aged 50
to 74 and women aged 55 to 79 with viral hepatitis C [4].

Due to the absence of clinical symptoms at early stag-
es, 60% of patients are diagnosed late, often against the
background of multiorgan metastasis [1, 4]. However, in
early detection, the prognosis is relatively good, and the
5-year survival exceeds 70% [4-5].

There are several hypotheses for HCC carcinogenesis,
but the viral theory is still dominant. Thus, the hepatitis B
virus (HBV) initiates the disease development by incorpo-
rating the viral genome into the host cells of DNA, lead-

ing to translocation, point mutations, and deletions in
the embedding of the virus genome. In this case, the he-
patocyte DNA is reconstructed with an increase in tissue
malignancy due to lower cell differentiation. The Hepa-
titis B surface antigen (HBsAg) suppresses the apoptosis
gene p53, which is responsible for cell division suppres-
sion, leading to uncontrolled cell division. Commonly,
hepatocytes express a transforming factor that induces
apoptosis. In hepatitis, tumor cells lack the transforming
factor a, which is suppressed by HBsAg, which leads to
cell cycle disruption [6].

The prevalence of viral hepatitis B from screening in
2012 in Kazakhstan was 16.3 per 100,000 population [6].
Serological signs of past or current HBV infection are de-
tected in about 1/3 of the global population, and 350-400
million people are chronic carriers of HBsAg [3].

The hepatitis C virus supports degenerative and
necrotic hepatocyte activity. HCC is more common in pa-
tients with 1b genotype chronic viral hepatitis C, as NS5A
1b genotype HCV blocks interferon-dependent protein ki-
nase, typically providing antiviral activity and tumor sup-
pression. In addition, HCC can occur against congenital
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liver diseases, such as hemochromatosis, a-1-antitrypsin
deficiency, and tyrosinemia. Patients with these patholo-
gies have mutations in hepatocytes genes responsible for
DNA repair, cell division control, and cell apoptosis [7].

Viral hepatitis Cis the leading cause of HCC in Japan, the
United States, Latin America, and Europe. Every year, 2-8%
of patients with chronic hepatitis C and diagnosed liver cir-
rhosis develop HCC. In Japan, current HCC mortality is more
than threefold higher than in the mid-1970s [8, 9].

More than 6,000 cases of chronic viral hepatitis are
registered annually in Kazakhstan. Of them, chronic viral
hepatitis B accounts for 48%, and chronic viral hepatitis C
makes up 52% of cases. The highest incidence of viral hep-
atitis established forms (about 87%) is registered at 30 to
60 years [7].

The third most common cause of HCC is liver alcoholic
cirrhosis. In the U.S., HCC occurs in 15% of patients who con-
sume alcohol regularly and in large doses. The main factor
leading to HCC is the inflammatory process in the liver, ac-
companied by oxidative damage to hepatocytes [7].

Risk factors for developing HCC include:

— HBV+HCV co-infection, which increases the cumulative
risk of developing HCC by 35%. HBV infection itself can lead
to malignancy, even without liver cirrhosis. The five-year HCC
cumulative risk in these patients ranges from 10% in the West
to 15% in countries with high HCV prevalence [10];

- HCV infection, which is present in every third patient
with HCC [7].

A literature review was conducted to determine the
PIVKA-II efficiency as a tumor marker since early diagnosis
increases the HCC treatment efficacy. The HCC prognosis
depends on the tumor stage. If liver cancer is detected ear-
ly, therapy after liver resection or transplantation can im-
prove survival rates by up to 70%. However, only palliative
treatment is available in advanced malignant processes,
increasing patient survival by no more than one year [11].

The study aimed to compare the efficiency of alpha-fe-
toprotein and des-gamma-carboxyprothrombin serologi-
cal markers in HCC.

Materials and methods: The study included reviewing
published articles on the causes of HCC and analyzing lit-
erature to compare the efficacy of tumor markers, includ-
ing PIVKA-Il and alpha-fetoprotein (AFP), in detecting HCC.
The sources published in English over the last five years
were obtained from PubMed and Scopus databases; the
review also involved domestic publications and cases in-
teresting for evaluating the tumor markers’ efficacy from a
2004 publication.

Results: Although the serum AFP is the most studied
HCC marker and is considered the gold standard against
which other markers are compared, about 30% of patients,
especially in the disease’s early stages, had an average AFP
level [12]. Elevated AFP is sometimes observed in patients
with liver cirrhosis or chronic hepatitis [13]. Ultrasound is
an essential diagnostic tool, but its effectiveness depends

on the operator’s experience [12]. Accordingly, the signif-
icance of other biomarkers in diagnosing HCC, including
PIVKA-II, needs to be investigated.

Currently, extrahepatic HCC lesions or multifocal tumor
growth at the diagnosis is recorded in about 15% and 75%
of cases, respectively. In addition, randomized controlled
studies have shown that with an adequate screening at
least twice a year, deaths decrease by 37% [12].

Screening methods include ultrasound, computed to-
mography, magnetic resonance imaging, and serological
markers. In addition, we can increase the proportion of diag-
nosed HCC patients at an early stage and thereby increase
treatment efficiency using PIVKA-Il as a tumor marker.

AFP is a glycoprotein produced in the fetus’s embryon-
ic yolk sac, liver, and intestinal epithelium. This protein has
a molecular mass of about 70,000 daltons and a half-life of
5-7 days. In the fetus, it performs the adult albumin func-
tions: it transports certain substances necessary for the de-
velopment of the fetus, binds estrogens, limiting their ef-
fect on the developing body, and protects against adverse
impacts of the mother’s immune system [13].

The reasons for AFP formation in adult patients with
liver cancer have not yet been established. Embryo-specif-
ic cells are assumed to appear in a malignant tumor due
to a violation of intercellular-matrix interactions. Thus, low
differentiation of a new tumor cell generation resumes the
process through AFP synthesis [14].

AFP has been used as a marker for diagnosing HCC
since the 1970s. An increase in AFP levels of over 10 ug/L
was observed in almost 75% of HCCs [15]. Serum AFP anal-
ysis is still considered the most critical marker for HCC di-
agnosis. This method can be used in conjunction with ul-
trasonography to increase diagnostic value. However, AFP
values may be high in some non-malignant liver diseases
(hepatitis, cirrhosis without HCC nodules) and low in some
patients with HCC [16].

One of the new markers is des-gamma-carboxypro-
thrombin (DCT). Its level is increased in 67% of HCC pa-
tients and only 8% of patients with small tumors (<2 cm).
This marker, also known as PIVKA-II (vitamin K deficien-
cy or antagonist-Il induced protein), is a pathological in-
active prothrombin with insufficient carboxylation of 10
glutamic acid residues on the N-terminus, resulting from
a post-translational defect of the prothrombin precur-
sor in HCC cells. Desacarboxylated prothrombin is func-
tionally defective due to the inability to bind calcium
and phospholipids. In the case of malignant transforma-
tion in hepatocytes, the vitamin K-dependent carboxyl-
ation pathway of y-glutamic acid is disrupted, leading to
des-gamma-carboxyprothrombin (DCT) formation. Typi-
cally, PIVKA-Il is absent in human serum. PIVKA-II effective-
ly increases the detection rate of hepatocellular carcino-
ma so that it can be used as an adjunct to AFP. PIVKA-II
is also used in the prognosis of hepatocellular carcinoma.
If HCC is present, the level of this protein is much higher
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than in patients with chronic hepatitis or liver cirrhosis. It
has previously been argued that the sensitivity of the DCT
depends on the tumor size. For example, in the case of a
neoplasm larger than 5 cm, it is comparable to the sensi-
tivity of AFP [17]. For the first time in 1984, Liebman et al.
described a high level of PIVKA Il in patients with initially
diagnosed HCC and its recurrence. Some researchers be-
lieved that PIVKA-Il was superior to AFP and could replace
it in diagnosing HCC [16], but most studies did not come
to that conclusion. They suggested that the combined de-
tection of PIVKA-Il and AFP could improve HCC diagnostics
compared to using each biomarker separately [18].

Recently, much attention has been paid to the diagnos-
tic role of PIVKA-II. Typically, vitamin K is necessary for syn-
thesizing blood coagulation factors I, VII, IX, and X in the
liver. The absence of vitamin K or the presence of antago-
nists suppresses the activity of vitamin K-dependent car-
boxylase, leading to impaired carboxylation of the N-ter-
minal glutamic acid residues of blood coagulation factors.
This abnormal coagulation factor cannot function as a
blood clotting and is known as vitamin K deficiency pro-
thrombin or antagonist-Il (PIVKA-II) [19].

In 2009, the Japanese physicians M. Kobayashi, K. Ike-
da, Y. Kawamura, et al. showed that serum levels of PIV-
KA-Il in HCC patients were significantly higher than in
patients with benign liver diseases or healthy people.
Moreover, the diagnostic ability of PIVKA-II was higher
than that of AFP. PIVKA-II showed higher values and great-
er sensitivity and specificity than AFP, as indicated by di-
agnostic efficacy indicators [17]. A specific increase in PIV-
KA-Il in HCC showed PIVKA-II as a potential HCC marker.
Some researchers suggested that the increased PIVKA-II
levels could be caused by abnormal enzymes associated
with vitamin K metabolism and generated during malig-
nant hepatocyte transformation [18].

The studies of tumor markers showed the possibility of
using PrEP for early HCC diagnosis since an increase in PrEP
was observed in 67% of HCC patients. As we know, early
diagnosis of HCC increases the survival rate by up to 70%.

PIVKA-II could play an important additional role for AFP,
so combining PIVKA-Il and AFP is more desirable. Some re-
searchers evaluated the diagnostic value of PIVKA-Il in the
AFP-deficient group. In the study, PIVKA-Il showed a mod-
erate diagnostic ability for AFP-negative HCC patients,
which once again proved the additional role of PIVKA-II for
AFP in HCC diagnostics [18-20].

According to the articles presented in the review, PIV-
KA-Il is more effective in HCC than other tumor markers.
The collected data also suggest that PrEP with AFP might
be the most efficient tumor marker.

According to the reviewed publications, a high PIVKA-II
level in patients at risk indicates the development of HCC
after two years. A higher PIVKA-II concentration may indi-
cate a larger tumor volume and a higher clinical stage. Be-
sides, HCC patients with metastasis to the lymph nodes

and distant metastasis had much higher PIVKA-II levels
than non-metastatic patients [21]. So, high PIVKA-II levels
can reflect poor prognosis in HCC patients [22, 23].

Discussion: Thus, the diagnostic value of PIVKA-II is
debatable. A correlation between PIVKA-II and AFP and
whether PIVKA-Il can completely replace or supplement
the role of AFP in diagnosing HCC [20]. In addition, the re-
lationship between PIVKA-Il and clinical pathological char-
acteristics, as well as the role of PIVKA-II in assessing HCC
therapeutic effects, are yet to be studied. These results
may contribute to a better understanding of PIVKA-II sig-
nificance in HCC.

The relationship between PIVKA-Il and HCC progression
and prognosis has been studied. Thus, in 2017, Chinese re-
searchers analyzed clinical and pathological characteristics,
including sex, age, tumor size, number and stage, metas-
tases, general classification, differentiation, and complica-
tions in HCC patients, and found that serum levels of PIV-
KA-II positively correlated with tumor stage and size. This
suggests that PIVKA-Il may play a role in predicting disease
severity. A total of 1,016 HCC patients were detected us-
ing PIVKA-Il in this study. Using the PIVKA-Il tumor mark-
er helped identify patients with primary tumors (88.7% of
all examined patients); 61.3% of them had HCC metastases.
PIVKA-II levels were significantly higher in patients with an
advanced stage (4,650.0 mlU/mL, 667.0-33,438.0 mIU/mL)
thanwithanearlystage (104.5mlU/mL,61.0-348.8 Mme/mL,
P<0.001). PIVKA-II levels were significantly higher in the re-
lapse group than in the recovery group (P<0.001). A total of
1,054 PIVKA-lI-positive patients without HCC were select-
ed. Most of them had liver cirrhosis (46.3%), followed by
hepatitis (20.6%) and benign nodules (15.3%).

Several studies of PIVKA-Il have mentioned its role in as-
sessing the treatment effect. Analysis of changes in serum
levels of PIVKA-Il in HCC patients treated surgically showed
a significant difference in serum levels of PIVKA-II in HCC
patients before and after surgery. This suggests the possi-
bility of using PIVKA-Il as an indicator for assessing the ther-
apeutic effects of liver cancer surgery. In addition, changes
in PIVKA-II levels after surgery were more significant than
changes in AFP levels, which may be due to a shorter serum
half-life of PIVKA-II (40-72 h) than that of AFP (5-7 days) [24,
25]. This evidence suggests that PIVKA-Il may better reflect
the treatment effects of liver cancer surgery.

Thus, PIVKA-II can be considered a promising biomark-
er for diagnosing HCC. However, most studies have shown
no correlation between PIVKA-Il and AFP in HCC, and some
have shown little correlation.

Conclusion: The presented literature review on labora-
tory diagnostics of HCC and the use of PIVKA-Il as a screen-
ing biomarker showed the relevance and timeliness of
PIVKA-Il determination in HCC and its significance in this dis-
ease diagnosis and prognosis. For the first time, this meth-
od was introduced into clinical diagnostics at the «National
Scientific Center of Surgery named after A.N. Syzganov» JSC
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at the end of 2021. Currently, the material is being collect-
ed for a complete analysis of the use of PIVKA-Il in HCC. We
hope to obtain and publish statistically reliable and scientif-
ically based HCC diagnosis and prognosis results.
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AHJATIIA

TI'EINATOHEJIIOJIAPJIBIK KAPHUHOMAZJIAFBI PIVKAII OHKOMAPKEPIHIH POJII:
9/IEBUETKE IOJIY

A.T. Ayoaxuposa'?, I.b. A6ounosa', A.H. Hypzanuesa', I K. A6ouzanuesa’, E. Cepixynw', A./l. Baiiuanosa’

'«A.H. Cbli3raHoB aTblHaarbl ¥NTTbIK FolNbIMY XMpyprisst opTanbiFbiy AK, Anmatsl, KasakctaH Pecnybnukacsl;
2«Ka3ak OHKOMOrIst XaHe paanonorist FbinbiMu 3epTTey MHCTUTYTbI» AK, Anmatel, KasakctaH Pecnybnukach

Oszexminizi: cenamoyennonsipavik kapyunoma (I'LK) aremoeei ey kon mapanean kamepai icikmepoiy apacblHOA AlmblHUbL OPbIH AlA0bl HCOHE
adammubvly bapavik Kamepai icikmepiniy 5,6%-vin Kypaiiosl. LIKB ouacnocmukacst men emoeyoeei ymim kymmipemin npoepecke Kapamacma, 60.-
HCaM KAHA2AMMAHAPTIBIKCHL3 O0IbIN KANYOd, S2HU 5 HCLIObIK, dHcannsl omip cypy oeneeii 10,3%-0an momen. Anaiioa, ezep epme aHbiKmMay sHcoHe
eMOIK apanacy yakmulivl dcypeiziice, omip cypy oeneetii 50-74% ocemyi mymxin. bipak, oxiniwxe opail, LIKB scazoaiinapvinoiy wiamamen 50%-v

Kewr camuvlcblHOa OUAeHO3 KOUbLIAObL.
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3epmmey makcamor: I'L{K dicanvinoazvl anvgha-ghemonpomeun sicome 0ec-eamma-kapooKcunpompomOuH cepoiocusiivl MapKepiepiniy muim-
Oiniein canbicmuipy.

Qoicmepi: ckpunune, YIbMpaoblobICbIK 3ePMMey, 2enamoyeiiouspibIK, KApYUOHOMAHbL epme OUASHOCIIUKANAY YUliH OHKOMApKepepOi KONOAHY.

Homuoicenepi: onkomapkepiepee scypeizineen sepmmeyiep Kesinoe oec-eamma-kapooxkcunpompombun (JKII) naiioanany xesinde Oeyeelliniy
arcozapuinayel I'LIK-men ayvipamoin naykacmapowiy 67 %-binda 6aiikaiamuii epme OUAZHOCMUKA Jicyp2izyee 6oaamvinobievt aman omindi. I'ena-
MOYENIONAPIBIK KAPYUOHOMAHBL epme OUAZHOCIUKANAY Ke3iHOe 613 biiemindell, nayuenmmepoiy emip cypy oeneeiii 70%-2a oetiin apmaowi. DCP
PIVKA-II peminode oe benzini (K 0opymeni nemece anmazonucm-1I 6oamayvinan myvinoazan axywis).

Kopvoimuinow: K oopymeni nemece anmazonucm-1I (PIVKA-II) 6onmayvinan myviHOazan aKyvl3, COHbIMEH KAmap 0e3-y-kapooKcunpompom-
oun (DCP)-6yn I'l[K-2e mon maewt 6ip mapkep. Capuicyoazel PIVKA-II oeneetiinin scoeapwinayvr I'LIK-men 6atinanvicmol 6oramoin 3epmmeyiep
oap. Kenmezen sepmmeynep PIVKA-II I'l{K-nel baxvinay yuiin KOIOAHbLIAMBIHbIH HCOHE YCHIHBICINA YCbIHbLI2AHBIH KOPCEMMI HCANOHObIK 6aybip
Kozamvl, PIVKA-II buomapkepiniy aHbiKmamacsl 6me Jeakcobl HOMudiceepee KoJl dcemrizyee MyMKIHOIK 6epeoi.

Tyiinoi co30ep: cenamoyeanionapibli KapyuHoma, akyvls, 6ayvip, buomapkep, capuicy.

AHHOTAIUA

POJIb OHKOMAPKEPA PIVKA-II TIPU TEMTATOIEJIIOJIIPHON KAPIIMOHOME:
OB30P JIMTEPATYPBI

A.T. Ayoaxuposa'?, I.b. A6ounosa', A.H. Hypzanuesa', I'.K. A6ouzanuesa', E. Cepuxynn', A./l. Baituanosa’

'AO «HaumoHanbHbIl HayuHbI LeHTP xvpyprun um. A.H. CbiaraHosa», Anmatsl, Pecnybnvka Kasaxctah;
A0 «Kasaxckuit Hay4Ho-1CCren0BaTENbCKIA IHCTUTYT OHKOMOrMKM 11 papmonorvny, Anmatel, Pecnybninka Kasaxctax

Axkmyanvnocmy: I'enamoyennonspuas kapyunoma (I'LJK) 3anumaem wecmoe mecmo no pacnpocmpaHeHHoOCmu Cpeou 310Ka4ecmeenHbix
HO0B800OPA306aHUIL 8 MUPE U COCMAsAen 0Ko0 5,6% cex 310Kka1ecmeenblx Ho80obpazosanuil yerogexa. Hecmomps na obnaoescusarowuii npo-
epecc 6 ouaznocmuxe u aevwenuu I'L[K, npoenos ocmaemcs Hey0o6emeopumenbHulM, NOCKOALKY S-emHsa 00Was 6bIICUBAEMOCTb He Npegbluiaen
10,3%. Oonako npu pantem GbisAGICHUL U CBOCBPEMEHHOM Je4eOHOM BMeulamenbcmeae 8blcusaeMocms modcem docmueams 50-74%. K coorcane-
Huto, okono 50% cayuaes I'LIK ouaenocmupyemcs na no3oHeii cmaouu.

benox, unoyyupyemoiii omcymemeuem eumamuna K unu anmazonucmom-11 (PIVKA-II), maxoice uzeecmuulil Kaxk 0e3-y-kapookcunpompomouH
(AKTI), asnsemcs mapkepom, cneyugpuunvim 0as LK. Ecmb uccredosarnus, 20e nogvluiennblii ypogens PIVKA-II 6 coisopomie 6wvin céazan ¢ I'I[K.
Mnozeue agmopul nokazanu, umo PIVKA-II npumenum ons nabooenus sa I'LIK.

Lens uccnedosanun — cpasuenue s¢hpexmusnocmu cepoIocUtecKux MapKepos arb@a-ghemonpomeuna u oec-2amMma-KapoOoKCunpompom-
ouna npu I'lIK.

Memoowt: Buvln nposeden 0030p onyobIuKo8aHHuIx cmameii 0 npuyuHe 603HukHosenus I'LIK u ananus numepamypuvix OauHbiX 0151 CPABHEHUs
aghhexmusHocmu OHKOMApKeEpos, 8 uacmuocmu cepeonoudecko2o mapkepa PIVKA-II u arvgpa-hemonpomeuna (A@II), 6 onpeoerenuu I'I[K.

Pesynemamor: OnybruxosanHvle OaHHble NOKA3BIBAION BANCHYIO poib oHkomapkepa PIVKA-II ona pannei ouaenocmuku I'L[K, nockonvky
nosvienue yposus PIVKA-II y nayuenmos uz epynnul pucka sigisemcsi unouxamopom pazeumus I'LIK uepes osa 2o0a. bowee svicokas konyen-
mpayus PIVKA-II moscem ykazvieame Ha 0016wt 06vem onyxoau u 0oee 8blcoKVio KiuHuyeckyio cmaouio. Kpome moeo, yposnu PIVKA-II y
nayuenmos ¢ I'LIK ¢ memacmaszamu 6 rumghamuueckue y3ivl U OMOAICHHLIMU MEMACMA3amu ObLIU 3HAYUMENbHO Bbllle, YeM y Nayuenmos bes
Memacmaszoe, nosmomy evicoxkas konyenmpayus PIVKA-II modcem 6 Hekomopoil cmenenu ompasxcams nioxoil npoeros y nayuenmog ¢ I'I{K.

3axnrouenue: Coznacro éxnouénnvim 6 ananusz nyonuxayusm, yposuu PIVKA-II 6 coiéopomke y nayuenmos ¢ I'LIK 6vinu 3nauumensro evlue,
uem YposHuU, Habndaemble y NAYUEHMOE ¢ 00OPOKAYECMBEHHbIMU 3a00e8AHUAMU NeYeHU U Y 300po8biX Ntodell. boree mozo, ouacnocmuueckas cno-
coornocms PIVKA-1I sviute, uem y ADII: PIVKA-II nokasan bosee 8blcokue 3Hauenus u O0abULYIO 4y8CmEUumeibHocms u cneyuguunocme, yem y ADII.
Taxum 0bpazom, MOHCHO NPEONOTONHCUMD 8bICOKYIO HYECMEUMENbHOCb U 3hpexmusnocmyb onkomapkepa PIVKA-II npu panneii ouaenocmuxe I'L[K.

Kniouesvie cnosa: cenamoyennonspuas xapyunoma (I'L[K), 6enox, neuenn, buomaprep, coisopomxa.
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ABSTRACT

Relevance: Gastric cancer is one of the most common malignant neoplasms and ranks fifth in cancer incidence worldwide. The only
curative approach to localized gastric cancer is radical surgery with or without prior chemotherapy. But chemotherapy is the main treatment
method for metastatic or locally advanced gastric cancer. Later stages of gastric cancer are highly resistant to chemotherapy; therefore, there
is a need for modern treatment approaches. Particular attention is paid to therapy for metastatic/locally advanced gastric cancer.

The study aimed to describe the possibilities of using immune checkpoint inhibitors (ICls) to treat metastatic or locally advanced gastric

cancer.

Methods: The data from modern literary sources of recent years were studied using specialized sci-entific search engines: Scopus,
PubMed, Google Scholar, and Web of Science for the possibility of promising application of various immunotherapeutic approaches in treat-

ing metastatic or locally advanced gastric cancer.

Results: The article describes modern methods of treatment of metastatic or locally advanced SC using ICls, including PD-1, PD-L1,
and CTLA-4, demonstrates the mechanisms of immunological surveillance, characteristics of PD-1, PD-L1, CTLA-4, and their significance in
suppressing the T-cell response. The effectiveness of using ICls, particularly PD-1, PD-L1, and CTLA-4, has been es-tablished in the first and

subsequent lines of therapy.

Conclusion: ICls are a recent finding in antitumor therapy. Frequent resistance of gastric cancer to chemotherapy urges the use of ICls to

treat advanced gastric cancer.

Keywords: Immunotherapy of metastatic or locally advanced gastric cancer, immune checkpoint in-hibitors (ICls), PD-1, PD-L1, CTLA-4,

immune response mechanisms.

Introduction: Gastric cancer (GC) is one of the
most common malignant neoplasms and ranks fifth in
the structure of cancer incidence in the world [1]. The
only curative approach to localized gastric cancer is
radical surgery with or without prior chemotherapy.
However, with metastatic or In locally advanced gas-
tric cancer, chemotherapy is the primary treatment
[2]. According to modern sources and clinical guide-
lines, the use of combined chemotherapy regimens
increases the objective response rate (ORR) and over-
all survival (OS) compared with monotherapy. At the
same time, the use of combined chemotherapy regi-
mens does not give significant practical results due to
their high toxicity. In the later stages of gastric cancer,
there is high resistance to chemotherapy, so there is a
need to search for modern treatment approaches. This
article studies the use of immune checkpoint inhibi-
tors (ICls) in therapy, in particular, PD-1 (Programmed
cell death-1), PD-L1 (Programmed death-ligand 1),
CTLA-4 (Cytotoxic T - lymphocyte-associated protein

4). Monoclonal antibodies that block PD-1, PD-L1, and
CTLA-4 are currently the most studied [3]. ICls can be
used as monotherapy or as part of combination ther-
apy. This drug therapy has become a breakthrough in
treating solid tumors, including gastric and colorec-
tal cancer [4]. This review explores the prospects and
emerging pathways for using immunotherapy to treat
gastric cancer, especially in its metastatic/locally ad-
vanced forms.

The study aimed to describe the possibilities of us-
ing immune checkpoint inhibitors (ICl) to treat meta-
static or locally advanced SC.

Materials and methods: The data from peer-re-
viewed sources published over the past ten years and in-
dexed in the scientific search engines Scopus, PubMed,
Scholar, Web of Science, and Google were studied. A total
of 89 sources, including research articles and NCCN Clin-
ical Guidelines in Oncology (NCCN Guidelines®), were an-
alyzed for study keywords. Of these, 18 sources were in-
cluded in the analysis, which considered the mechanisms
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of avoidance of protective immune responses by the tu-
mor cell and the use of immunotherapy in treating meta-
static or locally advanced gastric cancer.

Results:

Immunosurveillance

Every day in the human body, cells are formed with
signs of tumor cells, which are destroyed by the human
immune system due to the body’s immunological control
over tumor cells [5]. Without exception, all tumor cells are
potentially immunogenic and trigger the mechanisms of
the immune system to recognize and destroy cancer cells
[6]. One of these well-known subpopulations is T-killers,
which can destroy defective body cells. They are also
called cytotoxic lymphocytes (CD8+T lymphocytes).

Immunoscape

However, the immune system does not always have
sufficient influence because the tumor has properties that
prevent the immune system from recognizing and de-
stroying cancer cells. The mechanism for avoiding immu-
nological surveillance may be the production of several
co-inhibitory receptors by the cancer cell [4, 7]. For exam-
ple, PD-1 and CTLA-4 receptors bind to tumor cell ligands
(PD-L1 ligand ) and inhibit T cell activation. Figure 1 shows
the presence of the PD-1 protein on the surface of T-lym-
phocytes.

PD-L1 binds to PD-1 and inhibits
T cell killing of tumor cell

Tumor cell

Figure 1 - Expression of a transmembrane protein, PD-L1 ligand,
on tumor cells [8]

Antitumor effect of ICl immunity in the treatment of sol-
id tumors, including gastric cancer

Monoclonal antibodies that block ligands or recep-
tors of immune checkpoint inhibitors were developed to
overcome this phenomenon. ICls inhibit negative T-cell
co-stimulation, resulting in a T-cell response. Thus, the
antitumor effect is achieved due to the activation of
one’s immune system and not through the effect on tu-
mor cells (Figure 2).

Blocking PD-L1 or PD-1 allows
T cell killing of tumor cell

Tumor cell

/ | death
st

Anti-PD-L1

Anti-
PD-1

T cell

Figure 2 - ICls"mechanisms of action [9]

Currently, ICls provide reliable clinical results in treat-
ing metastatic or locally advanced gastric cancer [10].

Immunotherapy in anti-PD-1/PD-L monotherapy

In the ATTRACTION-2 phase Il trial, anti-PD-1 ICIS
(nivolumab ) was used as monotherapy in patients with
locally advanced or metastatic gastric cancer after two or
more lines of chemotherapy. Improved OS compared to
placebo (median OS 5.26 vs. 4.14 months). The median
time to progression (TTP) was 1.61 months vs. 1.45 months.
The ORR was 11.2% vs. 0%; p<0.0001. These results led to
the approval of nivolumab in Asian countries. The analy-
sis showed that the expression status of PD-L1 on tumor
cells did not affect the OS of patients with locally advanced
or metastatic gastric cancer in the phase Ill ATTRACTION-2
study. Of the undesirable effects, there was a decrease in
appetite, diarrhea, and general fatigue [11].

In the KEYNOTE-059 phase Il study, three cohorts of
patients with advanced gastric cancer/CEC were iden-
tified who received three or more lines of chemother-
apy. We want to focus on the first largest cohort of pa-
tients (n=259) who received anti-PD-1 ICI therapy in
mono mode (pembrolizumab) as the third and subse-
quent lines of therapy. The ORR was 15.5% for patients
with PD-L1-positive tumors (CPS>1) and 6.4% for pa-
tients with CPS<1.The median OS was 5.6 months [12].

In the JAVELIN 300 phase lll study, an anti-PD-L1 an-
tibody (avelumab) showed no improvement in OS com-
pared with third-line chemotherapy in patients with local-
ly advanced or metastatic gastric cancer [13].

The KEYNOTE-061 phase Il randomized trial studied
the efficacy of an ICl drug (pembrolizumab) compared with
chemotherapy in patients with metastatic PD-L1 CPS>1
with locally advanced or metastatic gastric cancer after 1st
line chemotherapy. The median OS was 9.1 months when
using ICl vs. 8.3 months during chemotherapy [14].
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In the ATTRACTION-02 Asian phase lll study, the role of
nivolumab in the treatment of advanced gastric cancer af-
ter two lines of therapy was evaluated in 493 patients, re-
gardless of PD-L1 status. In patients treated with nivolumab
compared with placebo, the ORR was 11.4%, with an im-
provement in OS (median OS, 5.3 vs. 4.1 months). After one
year, 26.2% of patients treated with nivolumab were alive
compared to 10.9% in the placebo group [11]. Based on
these results, nivolumab was approved as a monotherapy
in Japan in 2017. In Europe, the approval was rejected since
the population included only patients from Asian countries.

In the KEYNOTE-012 study (the first trial of an anti-PD-1
antibody for the treatment of gastric cancer), pembroli-
zumab was used in the second and subsequent lines to
treat metastatic gastric cancer, with an objective response
rate of 22%, a median OS of 11.4 months was obtained. [15].

Anti-PD-1/PD-L1 antibodies plus chemotherapy

In the KEYNOTE-062 study, chemotherapy in combina-
tion with anti-PD-L1 (pembrolizumab) showed no bene-
fit in terms of OS and TTP in both populations (CPS>1 and
CPS=10). However, the ORR was higher in the pembroli-
zumab plus chemotherapy group (49% vs. 37% for CPS>1).

ESMO 2020, ASCO 2021, and ASCO - GI 2022 pre-
sented significant results from CHECKMATE-649, a glob-
al phase Il trial of first-line combination immunother-
apy of PD-1 co-inhibitors (nivolumab) and CTLA-4
(ipilimumab) without chemotherapy and CTLA-4 (ipili-
mumab) in combination with chemotherapy vs. chemo-
therapy alone. The large population of 1581 patients with
locally advanced gastric cancer (histological type adeno-
carcinoma) included 24% Asians and 76% non-Asians.
60% of patients treated with chemotherapy (n=955) had
a PD-L1 CPS = 5. Combination treatment with CTLA-4 (ip-
ilimumab) plus chemotherapy for PD-L1 CPS>5 provided
a significant improvement in median OS (14, 4 months vs.
11.1 months in patients receiving chemotherapy alone).
The median TTP was 7.7 months vs. 6.0 months. Survival
rates at 12 months with PD-L1 CPS=5 were significantly
higher in the nivolumab plus chemotherapy combination
group compared to chemotherapy alone (57% vs. 46%). All
CPS=>5 subgroups improved ORRin response to nivolumab
plus chemotherapy. The combination of nivolumab plus
ipilimumab without chemotherapy showed no clear ben-
efit in terms of OS compared with chemotherapy alone.

Based on these results, the Food and Drug Administra-
tion (FDA) and Taiwan food and drug Administration (TFDA)
have approved nivolumab in combination with chemother-
apy in patients with advanced/metastatic gastric cancer re-
gardless of PD-L1 CPS status in the US and Taiwan, respec-
tively. In Europe, the European Medicines Agency (EMA) has
approved nivolumab in combination with chemotherapy in
patients with PD-L1 CPS>5. These results allow patients with
advanced or metastatic gastric cancer to access promising,
effective ICl immune response therapy in a first-line setting.

The ORIENT-16 Asian phase llI trial studied a place-
bo-controlled PD-1 inhibitor (sintilimab) in combination
with chemotherapy (XELOX) in 650 patients with advanced
gastric adenocarcinoma (61% with PD-L1 CPS=5). As pre-
sented at ESMO 2021, early results show a survival bene-
fit of combination therapy in all randomized patients com-
pared to chemotherapy plus placebo ( median OS 15.2 vs.
12.3 months), with longer TTP and higher ORR [16]. This ef-
fect was even more evident in the group of patients with
PD-L1 CPS=5 tumors (median OS 18.4 vs. 12.9 months) [16].

The JAVELIN Gastric 300 trial compared avelumab with
chemotherapy as a third-line treatment in patients with
advanced gastric cancer. In 371 randomized patients, the
primary endpoint (improvement in OS: median OS 4.6 vs.
5.0 months) and the secondary endpoints of OS and ORR
were not met. However, avelumab was safer than chemo-
therapy [15].

Anti-PD-1 antibody plus anti-CTLA4 antibody

The CheckMate-032 study compared the ORR of
nivolumab 1 mg/kg plus ipilimumab 3 mg/kg (ORR - 24%)
with nivolumab 3 mg/kg plus 3 mg/kg . kg of ipilimumab
(ORR - 12%) [171].

The CheckMate-649 phase Il study included a cohort
treated with nivolumab (1 mg/kg) and ipilimumab (3 mg/
kg) vs. chemotherapy. The combination of nivolumab
plus ipilimumab did not improve OS compared with che-
motherapy in patients with PD-L1 CPS>=5 (median 11.2
months vs. 11.6 months). Regardless of PD-L1 expression,
a combination of nivolumab plus ipilimumab produced a
median OS of 2.8 months compared with 6.3 months after
chemotherapy. ORR was lower in the nivolumab plus ipili-
mumab group (27%) compared with chemotherapy (47%)
for CPS=5 in all randomized populations.

The ATTRACTION-6 phase lll trial is currently underway.
Study of the combination of nivolumab (1 mg/kg) with ip-
ilimumab and chemotherapy vs. chemotherapy. The study
is being conducted in Asian countries.

The negative side of immunotherapy is immune-medi-
ated adverse events, including nephrotoxicity, cardiotox-
icity, gastric toxicity, and damage to lung tissues, skin, and
endocrine glands [18].

Discussion: Gastric cancer treatment is a complex task
that requires a multidisciplinary approach for optimal treat-
ment. In particular, special attention is paid to the treatment
of metastatic/ locally advanced gastric cancer. Immuno-
therapy is a new anticancer treatment that uses antitumor
antibodies (our article presents the most studied ICls, such
as PD-L1 and CTLA-4). Immunotherapy is a rapidly grow-
ing area of research in treating gastric cancer. The approv-
al of ICls in patients with progressive gastric cancer expands
the existing treatment options and represents a viable op-
tion for personalized therapy. Many studies continue to as-
sess the possibility of using ICls to treat locally advanced or
metastatic gastric cancer. Ongoing phase Il and lll trials give
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patients access to immunotherapy in every line of therapy.
Combination therapy with nivolumab and chemotherapy
provided a clinically significant improvement in OS as first-
line therapy in all patients with advanced gastric adenocar-
cinoma (CPS=5). It was approved for use in Europe, the USA,
Taiwan, and other countries. As a third-line drug, Nivolumab
prolonged OS compared to a placebo and was approved in
Japan. In addition, pembrolizumab significantly prolonged
the duration of a positive response to immunotherapy,
leading to its approval for patients with PD-L1 CPS>1 tu-
mor in the United States. Today, the efficacy of different bio-
markers (such as MSIand TMB) is studied in the personalized
treatment of locally advanced or metastatic gastric cancer.
Conclusion: ICls are the main valuable recent success in
anticancer therapy. Their use has led to significant results
in treating tumor diseases and improved patient progno-
sis. ICls are the preferred option for gastric cancer, which is
often resistant to chemotherapy. ICls are included in vari-
ous gastric cancer treatment regimens currently studied in
many clinical trials. Other promising biomarkers, such as MSI
and tumor mutation load, have been isolated in addition to
PD-L1 expression. Searching for different biomarkers of ICl
efficacy is required to achieve better treatment outcomes.
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AHJATIHA

KEPI'IJIIKTI TAPAJIFAH ’)KOHE METACTA3/bIK ACKA3AH OBbIPbIH
EMIAEYJIE BAKBIVIAY HYKTECI UHI' UBUTOPJIAPBIH KOJIJIAHY :
IJEBUETTEPI'E IOJY
M.C. Imumpenko', K.K. Cmazynosa'?, P.3. A6opaxmanoe'?, P.K. Packanues', H.T. Typknenosa', 3.I1. Meoemoexosa',
C.H. Kanoapéexos', A.O. Kyanvuu', JK.C. Kenacevaesa', /I.Y. lasxmemosa’, A.7K. Kuenbaesa', A.K. /[rcakunoaesa®

"«Kasak OHKonorust xaHe paguonorust FuinbIMU-3epTTey MHCTUTYTBI» AK, Anmatsl, KasakctaH Pecnybnukacs;
2«C. K. ActheHausipo atbiHparsl Kasak ¥nTTelk MeanunHa YausepeuteTis KEAK, Anmatsl, KasakcTtan Pecnybrnkacs

Oszexminizi: Ackazannviy kamepii iciei (I'K) en ken mapanzan kamepiui icikmepoin 6ipi 6onein madwiiadvl JKHcoHe diemoe Kamepii icik aypy-
JAPLIHBIY apacblHOa becinuti opblHOa. ACKa3aHHbIY OKWAYIaH2ak Kamepii icicin emOeyOiy canabls 90ici — andbiH dd XUMUOMEPANUsMeH Hemece
paouxandvl xupypeus. Bipax, memacmaszovix nemece dHcepeinikmi 0amvlean AcKazan 00bIpbIHOA XUMUOmMepanus Heeizei em 601bin Mmadwvliaobl.
Ackaszan Kamepii iCieiHiH COHabl CAMbLIAPLIHOA XUMUOMEPANUsiad MO3IMOLLIZI HCO2apbl, COHObIKIMAH 3aMAHAYU eMoey mociioepin i30ey Kaxcem.
Ackazannviy memacmasobik/Hcep2inikmi acKpiH2an obbIpbiH eMoeyee epeKuie Koyl 0OiHeOI.

3epmmeyoin makcamol memacma3zoblK Hemece Hcep2iiikmi ACKblHeaH ACKA3aH 00bIPbIH eMoey YUulin UMMYHObIK OAKbLIAY HyKmelepiniy uHeu-
oumopaapvin (BHHU) naiioanany mymxinoikmepin cunammay 60avin maowliaobl.
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Aoic-macinoepi: apraiivl 2blibIMU (30€y JHCYUeIePl APKbLIbL, COH2bL HCHLIOAPOA2bl 3AMAHAYU d0ebuem 0epekko30epi OoublHua 3epmmeindi.
Scopus, PubMed, Google Scholar, Web of science, memacma3zobix Hemece dcep2ilikmi dCKblH2aH ACKA3aH 00bIpbIH eMOey0e UMMYHOMEPANUSHbIH
apmypai mocinoepin ymoimobl KOIOAHY MYMKIHOIST YULiH.

Homuocenep: Maxanaoa memacmasowik wemece dxcepeinikmi ackvinean ackazan obvipvin AKT kemezimen emoeyoiy 3amanayu sdicmepi cu-
nammanza, conwvly iuinde PD-1, PD-L1, CTLA-4, ummynonocusinvix Kaoazanray mexanusmoepi, PD-1, PD-L1, CTLA- 4 cunammamanapel kepce-
mineeH sHcoHe 01apobly T-oHcacyulacvibly CynpeccuscblHa sHcayabviibly Maybl30uliviebl. BHH-0b1 Konoanyoeiy muimdiniei, aman aimxanoa, PD-1,
PD-L1, CTLA-4, mepanusinoly Oipinuii dcoHe Kellinel 6azelmmapulioa 0a 6eniieHol.

Kopoimoinovi: bHH icikke Kapcol mepanusoazel COH2bl JHCbLIOAPbL AUbLI2AH JHCAHABIK. ACKazan Kamepii ICieiHiy XumMuomepanusiaa Jcui
me3zimoiniei Homudcecinoe, BHU-0vl ackasannvly Keut camvicbiHOa2bl Kamepai icicin emoeyoe KOI0AH2aAH HCOH.

Tyiiinoi co30ep: Memacmamuranvlk Hemece Hcepinikmi ACKblH2aH ACKA3aH Kamepiii iCI2IHIH UMMYHOMEPAnusicol, OAKbLIay HyKmeci uneubu-
mopnapwei (CPT), PD-1, PD-L1, CTLA-4, ummyHObIK dicayan mexanusmoepi.

AHHOTAL U

INPUMEHEHUE UHI'MBUTOPOB KOHTPOJIBHbBIX TOYEK B JIEHEHUHU
MECTHOPACITPOCTPAHEHHOI'O U METACTATHYECKOI'O PAKA KEJYJIKA:
OB30P JIMTEPATYPbI

M.C. Imumpenko', K.K. Cmazynosa'?, P.3. A6opaxmanoe'?, P.K. Packanues', H.T. Typknenosa', 3.I1. Meoemoexosa',
C.H. Kanoapoekos', A.O. Kyanviu', JK.C.Kenasceoaesa', /1.Y. IHlasxmemosa’, A.7K. Kuenobaesa', A.K. /rcakunoaesa®

AO «Kasaxckuit Hay4HO-MCCTIEJOBATENBCKUIA MHCTUTYT OHKOMOMMW U paauonoruuy, Anmarsl, Pecnybnuka Kasaxcrar;
2HAO «Kasaxckuit HauyoHanbHblit MeauumHekii yuueepeuteT um. C.[0. ActheHamnsiposay, Anmatel, Pecny6nuka Kasaxcta

Axmyanvnocmy: Pax oicenyoxa (PXK) sinsemcsi 00HUM U3 CambiX pacnpoCmpaHeHHbIX 310KAYECBEHHbIX HOBOOOPA308AHUIL U 3aHUMAEM NsMoe
Mecmo 6 cmpykmype onKko3aboiesaemocmu 8 mupe. EOuncmeentvim euebHbim nooxooom K aokanuzosannomy PXK senaemcs paoukanvnas onepayus ¢
npedutecmeyroujell xumuomepanuetl unu 6es nee. Ho npu memacmamuueckom unu mecmuopacnpocmparennom PIK xumuomepanus s6151emcst 0CHO8HbIM
Mmemooom seuenusi. Ha nozonux cmaousix PXK nabniodaemces 8blcokas pe3sucmenmuochis K XUMUomepanuu, 8 C6si3u ¢ 4em cyujecmsyern HeooXxooumocnsb
NOUCKA COBPEMEHHBIX NOOX0008 Jeverus. Ocoboe sHuManue yoersemcs mepanuu npu memacmamuieckom/mecmuopacnpocmpaneriom PIK.

Lenv uccredosanusn — onucams 803MOHNCHOCIU NPUMEHEHUS UHSUOUMOPO8 KOHMPOIbHBIX mouek ummynumema (MKT) ons reuenus memacma-
MU4ecKoo uiu mecmuopacnpocmparenno2o PXK.

Memoowr: Boinu uzyuenvl OanHble COBPEMEHHBIX TUMEPAMYPHLIX UCHOYHUKOS NOCTCOHUX JIem C UCNONb30BAHUEM CReYUATUSUPOBAHHBIX HAYY-
HbIX nouckoswix cucmem: Scopus, PubMed, Google Scholar, Web of science, 015 603M03cHOCHU NEPCNEKMUBHO20 NPUMEHEHUS PASTUYHBIX NOOXO0-
008 UMMYHOMEPANnUY 8 Je4eHu Memacmamuyecko2o wiu Mecmmuopacnpocmpaneniozo PXK.

Pesynvmamer: B cmamve onucanvl cospemennvie Memoobl JeueHus Memacmamuyecko2o un mecmuopacnpocmpanenno2o PXK ¢ ucnonvsosa-
nuem UKT, exniouas PD-1, PD-L1, CTLA-4, npodemoHcmpuposansl Mexanusmvl UMMYHOA02UYECK020 Hao3opa, xapakmepucmuku PD-1, PD-L1,
CTLA-4 uux 3nauenue 6 cynpeccuu T-kremounozo omeema. Ycmanosiena spghexmusnocmo npumenenus UKT, 6 uacmuocmu PD-1, PD-L1, CTLA-4,
KaK 8 nepeotl, max u NocieoyIoWux IUHUAX mepanuu.

3aknouenue: UKT sensaiomes HaxoOKol nocieOHux jem 6 npomugoonyxonesou mepanuu. B pesyiomame uacmou pesucmenmuocmu PXK
Xumuomepanuu, yeiecoodpasno ucnoavzosamo UKT ¢ mepanuu PXK nozonux cmaouil.

Knrwouesvie cnosa: Hvmynomepanusi Memacmamuyecko2o wiu Mecmiopacnpocmparernozo PXK, uneubumopsi konmponvhoix mouex (UKT),
PD-1, PD-L1, CTLA-4, mexanusmvl uMMyHHO20 Omeemd.
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