rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr

OPIrAHN3ALINA 3PABOOXPAHEHA
UDC: 616-006.04:036.21+578.834.1+615.371

ACCELERATED HIGH-TECH RADIOTHERAPY DURING
THE COVID-19

Y.I. ISHKININ', R.B. RAIMBEKOV", K.D. DATBAYEV"?, A.A. GONCHAROVA?,
R.U. AKHUNOVA', A.K. OMAROVA', S.0. OSSIKBAYEVA*, EA. KHOZHAMKUL*, M.S. OMIRZAQ",
O.K. SEITOV"*, Zh.T. KHUDAIBERGENOV'?, N.A. OMARBAYEVA*

«Almaty Cancer Center» RSE on REM, Almaty, the Republic of Kazakhstan;
2«Kazakh Institute of Oncology and Radiology» JSC, Almaty, the Republic of Kazakhstan

DOI: 10.52532/2521-6414-2023-1-67-10-13

ABSTRACT

Relevance: COVID-19 impacts the course of cancer depending on the status and volume of cancer patient vaccination against
COVID-19.

The study aimed to assess the impact of accelerated high-tech radiation therapy on the course of the oncological process, depend-
ing on the status and volume of COVID-19 vaccinations.

Methods: This quantitative and qualitative prospective randomized controlled scientific study was conducted as part of the imple-
mentation of the scientific project, “Innovative approach to managing patients with cancer in the context of the COVID pandemic-19,”
Reg. No. AP13068657. The study involved 221 cancer patients.

Results: COVID-19 was diagnosed in 54/221 (24.4%) of the study participants, 24 (22.4%) in the standard radiotherapy group, and
30 (26.3%) in the experimental radiotherapy group. 49/221 (22.2%) of the participants were vaccinated. COVID-19 was detected in
one breast cancer patient in the experimental group (1.5%) two months after vaccination and two patients with prostate cancer (2.4%)
Sfour months after vaccination. Relapse-free survival was registered in 59 (85.5%) breast cancer patients in the standard group and
58 (85.3%) in the experimental group. The overall survival of breast cancer patients was 69 (100.0%) in the standard group and 68
(97.0%) in the experimental group. Relapse-free survival was registered in 32 (84.2%) prostate cancer patients in the standard group
and 41 (89.1%) patients in the experimental group. The overall survival among prostate cancer patients was 34 (89.5%) in the standard
group and 45 (97.8%) in the experimental group. The deaths were not related to COVID-19. The average treatment duration for breast
cancer was less by 12.9 days, with prostate cancer— by 18.2 days.

Conclusion: In Kazakhstan, 4.8% of cancer patients with COVID-19 died in 2020-2021. The use of accelerated high-tech radiother-
apy is justified in the context of the COVID-19 pandemic. Vaccination can prevent COVID-19 development in cancer patients.
Keywords: radiotherapy, pandemic, COVID-19, oncology, vaccination.

Introduction: At the end of 2019, China informed
the World Health Organization (WHO) of a severe re-
spiratory disease caused by SARS CoV-2 severe acute
respiratory syndrome coronavirus 2 (COVID-19) [1].
This highly contagious infection with aerosol-droplet
and household contact transmission mechanisms with
damage to the lung tissue is induced by a new virus
strain from the SARS-CoV-2 coronavirus genus [2].

In early March 2020, WHO declared a pandem-
ic due to the rapid global spread of this infection [3].
COVID-19 pandemic restrictions have resulted in a dra-
matic time shift in cancer care, with hospitals reduc-
ing patient visits and implementing remote consulta-
tions and telemedicine, postponing elective surgeries,
systemic chemotherapy and radiotherapy (RT), elective
dispensary supervision, and internal consultations [4].
Unfortunately, epidemiological indicators suggest this
pandemic will continue for years [5].

According to global studies, cancer patients are at
higher risk of contracting COVID-19 [6]. In addition, the
guidelines of the professional oncology communities
generally recommend changes in the practice of spe-
cific anticancer therapy to minimize immune compro-
mise effects that may predispose to serious complica-

tions during a pandemic [7]. According to a nationwide
study in China, receiving chemotherapy or surgery
during COVID-19 infection was associated with a high-
er risk of symptomatic and severe COVID-19 in cancer
patients compared with patients who did not receive
chemotherapy or surgery (75 % versus 43%, p=0.0026)
[8]. However, a delay in specialized treatment usually
results in the deterioration of the patient’s condition
and the disease progression. At delayed chemotherapy
and surgery, RT may play an even more important role
in treating most cancers, as RT is one of the few specif-
ic treatments that can be safely used with little impact
on the immune system [9, 10].

Patients receiving RT usually require a multi-frac-
tional course of treatment. RT cannot be delayed like
other treatments without the risk of adverse clini-
cal consequences [11]. During the COVID-19 pandem-
ic, modern methods of radiation therapy continue to
be used in the treatment process: intensively modulat-
ed radiation therapy (IMRT), volumetric-modulated arc
therapy (VMAT), and image-guided radiation therapy
(IGRT) [12]. In the context of limited resources during
the COVID-19 pandemic, it is necessary to minimize
the number of patient visits to a medical facility while
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maintaining an identical biologically effective dose,
which allows for expanding the possibilities of RT [13].

COVID-19 impacts the course of cancer depending
on the status and volume of vaccination of cancer pa-
tients against COVID-19. However, the authors could
find no published results of RT in cancer patients during
the COVID-19 pandemic in the Republic of Kazakhstan.

The study aimed to assess the impact of accelerat-
ed high-tech radiation therapy on the course of the on-
cological process, depending on the status and volume
of COVID-19 vaccinations.

Materials and Methods: This quantitative and qual-
itative prospective randomized controlled scientific
study was conducted as part of the implementation of
the scientific project of the Science Committee of the
Ministry of Science and Higher Education of the Repub-
lic of Kazakhstan under the calendar plan for 2022 of
the scientific project, “Innovative approach to manag-
ing patients with cancer in the context of the COVID
pandemic-19,” Reg. No. AP13068657.

The study involved 114 cancer patients who were
administered an RT course by multidisciplinary group
decision and a control group of 107 cancer patients. All
the patients have signed an informed consent to partici-
pate in the study. Patients were randomized by an enve-
lope method in a ratio of 1 to 1 in the experimental and
standard radiotherapy groups. Tools for summarizing
and grouping materials, compiling and analyzing data-
bases for statistical processing, and visualizing the data
obtained were used Microsoft Excel programs and the
IBM SPSS Statistics 21 package (trial version). Accord-
ing to the information systems of the Electronic Regis-
ter of Cancer patients (EROB), the Electronic Register of
Inpatients (ERSB), and the medical information system
“DamuMed” in cancer patients under dynamic observa-
tion, an assessment was made of the status of vaccina-
tion against COVID-19, the type of vaccine, its dosage,
vaccination period relative to the start or interruption
of specialized treatment, relapse-free, and overall sur-
vival and the course of the oncological process. Iden-
tification of determinants and risk factors of radiation
therapy: age, concomitant diseases of the heart and
lung system, diabetes mellitus, hormonal therapy, che-
motherapy, and body mass index. The determinants for
successful RT depended on the RT method.

Results: Despite a certain improvement in COVID-19
epidemiological situation in Kazakhstan, in 2021,
18,502 cancer patients contracted COVID, accounting
for 9.5% of cancer patients under dynamic observation
(194,510 people). Of them, 898 died from COVID-19,
amounting to 0.5% of patients under dynamic obser-
vation and 4.5% of those with COVID-19. In 2020, only
4,518 patients contracted COVID-19 (2.4% of those
under observation); 199 died from COVID-19 (0.1%
of those under observation and 4.4% of those with
COVID-19). In 2020-2021, 23,020 cancer patients fell ill
with COVID-19, and 1,097 cancer patients died (4.8% of
those with COVID-19).

In compliance with the ethical principles reflected
in the Helsinki Declaration of Patient Safety (“Ethical

principles for medical research involving a human as a
subject,” as amended by the 64th WMA General Assem-
bly. — Fortaleza, Brazil, 2013), and in accordance with
the law Republic of Kazakhstan, 221 patients were re-
cruited: 137 of them were diagnosed with breast can-
cer and 84 patients with prostate cancer. Of them, 114
patients received experimental high-tech radiation
therapy (68 patients with breast cancer and 46 patients
with prostate cancer), a control group of 107 patients
(69 patients with breast cancer and 38 patients with
prostate cancer) who received high-tech radiotherapy
techniques in the standard mode. In both groups, treat-
ment was carried out on a linear electron accelerator
from Varian, USA, “TrueBeam,” 5 fractions per week un-
der daily control of imaging systems (IGRT) with a com-
parison of soft tissues and bone structures. The data
obtained during the study are subject to the law of nor-
mal distribution of data, parametric tests for statisti-
cal analysis are used, and a probability of 95% is deter-
mined to eliminate the systematic error of the study.

In total, COVID-19 was detected in 54/221 (24.4%)
patients included in the study, 24 patients (22.4%)
in the standard radiotherapy group, and 30 patients
(26.3%) in the experimental radiotherapy group.
49/221 (22.2%) patients in the study group were vac-
cinated. At the same time, COVID-19 was detected only
in 1 breast cancer patient in the experimental radio-
therapy group (1.5%) 2 months after she was vaccinat-
ed. And COVID-19 was detected in two prostate cancer
patients (2.4%) four months after vaccination on aver-
age: in one (2.6%) prostate cancer patient one month
after vaccination in the standard radiotherapy group,
and one (2.2%) prostate cancer patient six months after
vaccination in the experimental radiotherapy group.

When analyzed by location, COVID-19 was detect-
ed in 32 breast cancer patients (23.4%). Of these, 14 pa-
tients (20.3%) were in the standard radiotherapy group,
and 18 patients (26.4%) were in the experimental radio-
therapy group. COVID-19 was detected in 22 patients
with prostate cancer (26.2%), ten patients (26.3%)
in the standard radiotherapy group, and 12 patients
(26.1%) in the experimental radiotherapy group.

Comparison of relapse-free and overall survival rates
and the course of the oncological process: when ana-
lyzed by location, relapse-free survival was observed in
59 (85.5%) breast cancer patients in the standard radio-
therapy group and 58 (85.3%) breast cancer patients in
the experimental radiotherapy group. Overall surviv-
al was observed in 69 (100.0%) breast cancer patients
in the standard radiotherapy group and 68 (97.0%)
breast cancer patients in the experimental radiother-
apy group. The deaths were not related to COVID-19.

Disease-free survival was observed in 32 (84.2%)
prostate cancer patients in the standard radiotherapy
group and 41 (89.1%) prostate cancer patients in the
experimental radiotherapy group. Overall survival was
observed in 34 (89.5%) prostate cancer patients in the
standard radiotherapy group and 45 (97.8%) patients in
the experimental radiotherapy group. The deaths were
not related to COVID-19.
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Discussion:

Patient follow-up will continue, but a clear advan-
tage in the experimental RT group is that the average
duration of treatment for breast cancer is less by 12.9
days, and for prostate cancer, it is less by 18.2 days. Re-
ducing the number of radiation therapy sessions in the
context of the COVID-19 pandemic and saving human
and technical resources also reduces waiting times and
increases the coverage of radiation therapy for cancer
patients. The scientific and socio-economic impact of
this scientific study gives impetus to the study of the
problem of treating cancer patients in a pandemic and
evaluates the results of experimental radiotherapy. The
study’s results will scientifically substantiate the redis-
tribution of financial resources to increase efficiency in
the budgetary financing of radiotherapy services from
the state budget by reducing sessions per patient.

Conclusions: In 2020-2021, 23,020 cancer patients fell
ill with COVID-19 in Kazakhstan, of which 1,097 cancer
patients died from COVID-19, which accounted for 4.8%
of those with COVID-19. The use of accelerated high-tech
radiotherapy is justified to save human and technical re-
sources, which reduces the queue and waiting time for
radiotherapy for cancer patients in the context of the
COVID-19 pandemic. Vaccination does not impair out-
comes but rather prevents the development of COVID-19
in cancer patients.
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AHJIATIIA

COVID-19 ITAHJIEMMUA KAF I[AﬁbIHI[AF bl XKEJAEJIIETIJITEH )KOFAPBITEXHOJIOT' UAJIBIK
COVJIEJIK TEPAIIUSA
E.H. Huwkunun', P.B. Paiimoexos', K./I. lamobaes'?, A.A. I'onuaposa®, P.Y. Axynosa', A.K. Omaposa', C.0. Ocuxéaesa’,
D.A. Xoncamxyn®, M.C. Omipsax?, O.K. Ceitmos"?, K.T. Xyoaiuoepzenos'?, H.A. Omapoaesa®

ILDKK «Anmarbl oHkonorust optanbifsiy KMK, Anmarsl, KasakcTan Pecny6nukacs!;
2«Ka3ak OHKONOrust xaHe pasvonorus FuinbIMi-3epTTey MHCTUTYTBI» AK, Anmatel, KasakctaH Pecny6nukacs!

Oszexminizi: Kasipei yakblmma 6akyuHayus Mopmeoeci MeH KeJeMiHe JcoHe OHKoN02usbiK Haykacmapowvt COVID-19-ea kapcol eakyunayusi-
men kammyea oatinanvicmol COVID-19-0viy onkono2usnvlx aypyovly azelMbiHa ocepi mypaisl 0epekmep namoa 6010bl.

3epmmeyoin maxcamot — COVID-19-2a kapvicol ecineen exneniy mopmebeci MeH KoJeMite 6ailaHbICMbl OHKOJIO2USIILIK NPOYECTiH A2bLMbIHA
Jice0enoemineer Heo2apvl MexXHONOSUANBIK COYIeNiK MePanuaHbly ocep emyin bazanay.

Qoicmepi: byn caHObIK JiCOHe Canaivlk NEPCREeKMuUGmi paHOOMU3ayusilan2an obaxvlianamoeir aviibimu zepmmey « COVID-19 nandemusicol
2#a20albIHOA OHKOIOSUAILIK HAYKACMApObl 0acKapy2a UHHOBAYUANBIK KOSKAPACY 2bLIBIMU HCODACHIH iCKe acblpy uieHbepinoe icy3eze acblpbliobl,

mipkey nomipi AP13068657.

3epmmeyze myrvmuoucyunaunapavix monmoiy wewimivner PT kypcor mazativinoanean 114 onkonozusneix naykacmap scone 107 onkonozus-

JIbLK, HAyKacmapowly 6aKbliay moosl KamvlCnb.

Homuorcenepi: scannvt sepmmeyee kamoickan 221 nayuenmmiy 54-0e (24,4%), aznu cmandapmmul coynenix mepanus mobviHoazvl 24 nayuenm-

me (22,4%) arcome sxcnepumenmmix coyienix mepanus moowvinoaest 30 nayuenmme (26,3%) eana COVID-19 anvikmanowt. 3epmmeyee kamuickan 221
nayuenmmiy 49-na (22,2%) eana exne eeindi. byn pemme COVID-19 cvipkamul exne ezineenten Keiin 2 ail ©MKeH COH IKCNepUMEHMMIK mepanusi
(1,5%) mobuvinoazwl cym 6e3i kamepai icicimen ayvipamuin mek 1 nayuenmme 2ana anvikmanosl. Kome Kyvix acmol 6e3iniy kamepii iciciven ayvipa-
mouin 2 nayuenmme exne ezineernten Keiin wamamen 4 auoan xeuin COVID-19 anvixkmanowl. Cym 6e3i kamepii iciciven aybipamuvli cmanoapmmol
mepanus modviHoazvl nayuenmmepoiy peyeousciz omip cypyi 59 (85,5%) 6onca, sxcnepumenmmix mepanus moobvinoazbl nayuenmmepoe peyeouscis
omip cypy 58 (85,3%)-0vt Kypaoel. Cym Oe3i 06bipbl nayuenmmepiniy dcainvl omip cypy deneeiii cmanoapmmut mepanus moovinoa 69 (100,0%)
JicoHe IKenepumenmmix mepanus moovinoa 68 (97,0%). Kyvikacmor 6e3i kamepii iciei nayuenmmepiniy peyuousciz emip cypyi cmanoapmmuol me-
panus mobvinoa 32-oe (84,2%) scome sxcnepumenmmix mepanusi moowvinoa 41-0e (89,1%) nayuenmme oaiikanow. Kyvix acmel besiniy kamepai iciei
HAYKACMAPbIHbLY JHCATNbL OMIP CYpY OeHeelli cmandapmmul mepanus mobuvinoa 34 (89,5%) scone sxcnepumenmmix mepanus moowvinoa 45 (97,8%)
Kypatiovl. Onimv-oscimim xeazoaiinapvr COVID-19-6en baiinanvicmul emec. JKedenoemineen scoeapvl mexnono2uanvix coyienix mepanuimern Cym oesi
Kamepii iciein emoeyoiy opmawa y3akmeizol 12,9 KyH, an Kyvikacmol 6e3iniy Kamepii iciein emoeyoin yzakmolzvl 18,2 Kynee az 601aoebi.
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Kopvimuinowv: Kazaxcmanoa COVID-19-6en 23020 ouxonocusnwik naykac aybipowl, onviy iwinde 2020-2021 scoinoaper 1097 (4,8%) na-
yuenm xKaumoic 6010bl. JKederdemineen Hco2apvl MEXHON02UANBIK, coyienik mepanusnul Konoary COVID-19 nandemusicol scazoativinoa He2izoei-
een. Exne e2y onkonoeusnvix naykacmapoa COVID-19 oamywin 6010bipmayza MmymKiHOiKk bepeoi.

Tyuinoi co3oep: coyrenik mepanus, nandemus, COVID—19, onkonozeus, eakyunayus.

AHHOTANUA

YCKOPEHHAS BBICOKOTEXHOJIOI'MYHAS JIYUEBAS TEPAIIUSA
B YCJIOBUSAX TAHAEMHHU COVID-19

E.A. Hwxunun', P.B. Paiiméexos', K./]. Jamoaes'?, A.A. I'onuaposd®, P.Y. Axynosa', A.K. Omaposad', C.0. Ocuxoaesd’,
@D.A. Xoscamxyn*, M.C. Omupsax’, O.K. Ceitmog'?, JK.T. Xyoaiibepzenos?, H.A. Omapbaesa*

IKI'TI Ha MXB «AnmatuHckuit OHkonorudeckuii LienTpy, Anmarsl, Pecnybnnka Kasaxcras,
*AO «Kasaxckuit HaydHO-1CCIeOBATENbCKHIA MUHCTUTYT OHKOMOTM 1 paguonoriuy, Anmarsl, Pecnybrnka Kasaxcran

Axmyansnocms: B nacmosyee epemsa noasunuce oannvie no eusanuro COVID-19 na meuenue oHKono2u4ecko2o 3a601e8aHUs 6 3a6UCUMOCTIU
om cmamyca u 00vema 6aKYUHUPOBAHUSL U OXBAM OHKOI02UYeCKUX OonbHbIX sakyunayuei npomue COVID-19.

Llens uccnedosanus — oyenums GuusHUE YCKOPEHHOU BbICOKOMEXHOIOLUUHOU JYHE60U Mepanuu Had meyeHue OHKOI0SUYeCKo20 npoyecca 8
sasucumocmu om cmamyca u ob6vema eaxyuruposanusi npomue COVID-19.

Memoowi: /lannoe Konruwecmeennoe u Kavecmeennoe npoCcnekmusHoe panooMu3UpoSaHHoe KOHMpoiupyemoe HayyHoe uccie0osanue npo-
6€0€HO 8 PAMKAX peanu3ayuu HayyHo2o npoekma « HHo8ayuonHwill N00X00 K 8e0eHUi0 0HKo60abHbIX 6 yeaosusax nandemuu COVID-19y, pee.
nomep AP13068657.

B uccreoosanuu npunanu yuacmue 114 onkonrocuyeckux OOIbHLIX, KOMOPLIM NO PEULEHUIO MYTbMUOUCYUNTUHAPHOU SPYNNbL ObLT HASHAYEH
xkype JIT, u konmponvrou epynnol uz 107 onkosocuueckux OOIbHbIX.

Pesynemamor: Bceco COVID-19 6vin svisienen y 54 (24,4%) uz 221 nayuenmos, gowedwux 6 ucciedogauue, 6 mom yucie y 24 nayuenmos
(22,4%) 6 epynne cmanoapmuoii nyuesoti mepanuu u 30 nayuenmos (26,3%) 6 epynne sxcnepumenmanvhoil ayuegou mepanuu. Beeco 49 (22,2%)
uz 221 yuacmuuxa uccreoosanus oviau sakyunuposansl. Ilpu smom COVID-19 bvin eviasien moavko y 1 nayuenmru PMJK 6 epynne sxcnepumen-
manvrot mepanuu (1,5%) uepes 2 mecaya nocre eaxyunayuu. 1 COVID-19 6vin svisnsnen y 2 nayuenmos PIDK (2,4%) 6 cpeonem uepes 4 mecsya
nocie moeo, Kaxk onu Ovlau saKyunuposansvl. bespeyuousnas eviocueaemocms nayuenmos PMIK y 59 (85,5%) 6 epynne cmandapmuoii mepanuu u
y 58 (85,3%) 6 epynne sxcnepumenmansvrou mepanuu. Obwas svidcusaemocms nayuenmos PMIK 69 (100,0%) 6 epynne cmanoapmmnoii mepanuu
u 68 (97,0%) 6 epynne sxcnepumenmanvhoi mepanuu. bespeyuousnas vixcusaemocms nayuenmog ¢ PIDK naoawoodanace y 32 (84,2%) 6 epyn-
ne cmanoapmuoii mepanuu u'y 41 (89,1%) 6 epynne sxkcnepumenmanvnoi mepanuu. Obwas sviicusaemocms nayuenmos PIDK cocmasuna 34
(89,5%) 6 epynne cmanoapmmuoi mepanuu u 45 (97,8%) 6 epynne sxcnepumenmansvroi mepanuu. Crnyuau cmepmu ne ovlau cesasanvt ¢ COVID-19.
Cpeownsist npooonacumenvrocms Kypca fevenust npu PMIK 6vinia menvwie na 12,9 onetl, npu PIDK — menvwe na 18,2 Ous.

3akntouenue: B Kasaxcmane 3a 2020-2021 ze. ymepau 4,8% onxonocuueckux 6oavuwix, 3abomeswiux COVID-19. Hcnonvzosanue yckopennol
6bICOKOMEXHON02UYHOU Iy4e6oll mepanuu 000cHo8ano 8 yciosusix nanoemuu COVID-19. Baxyunayus nosgoisiem npedomepamums paseumue
COVID-19 y onkonocuyeckux OOIbHbIX.

Knruesvie cnosa: nyuesas mepanus, nanoemus, COVID-19, onxonoeus, 6akyuna.
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