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KOMOPBIIHA TTATOJIOTTS ITPU JIETAJIbBHUX BUTTIATTKAX
BHACJIIOK KOPOHABIPYCHOI XBOPOBH (COVID-19)

Y ITIOCTPAXKIAJINX BHACJIIIOK ABAPIT HA
YOPHOBWJIBCBHKIN AEC

Bcryn. MocTpaxpaani BHacnigok aBapii Ha YopHoOunbcbkiin AEC, ik i HaceneHHs YkpaiHu 3arasom, B yMOBaxX CbOro-
AeHHs ctanu o6’ektom nanpemii COVID-19. CraHom Ha 01.01.2020 poky 108 898 nocTpaxaanux Manu JOKYMeHTOBA-
Hy CTiiiKy BTpaTy npawle3aaTtHocTi (ocobu 3 iHBanigHicTIO) i, AK NpaBUO, CTPAXAANMN HA 4-6 HAIMEHYBaHb HEMYXIMH-
HUX XPOHIYHWUX 3aXBOPIOBAHb BHYTPilIHiIX OpraHiB, B neply Yepry CMCTEMU KPOBOOOIry, a TaKOX HA OHKOMOFiYHY Ta
€HOKPUHHY NaToJIOrito, WO CYTTEBO BMMBAOTL Ha nepi6bir COVID-19 3a TAXKUM cLeHapieM i cnpusioTb NeTaNbHUM
Hacnigkam. Lle o6yMOBNIOE aKTyanbHiCTb NUTAHHSA NPO BNIMB KOMOPOiAHOT matosnorii npu neTanbHWUX BUNagKax
BHACMifOK KopoHaBipycHoi xBopobu (COVID-19) y nocTpaxaanux BHAaCNigok aBapii Ha YopHobunbcbkiit AEC.
MeTa pocnigKeHHA - BUBYMTM XapaKTep i CTyMiHb 3HAYyWOCTi KOMOp6igHOT naTonorii y nocTpaxaanux BHAaCHifoK
aBapii Ha YAEC, ski nomepnu Big COVID-19.
Nu3aiH, 06’eKT i MmeToAM AOCNIAXKEHHA — NPOBEAEHO PETPOCMNEKTUBHUIA HEPAHAOMi30BaHMIA, NOPIBHANBHUIA KOMM-
NIEKCHWI1 aHani3 matepianis 134 MegMyHMX eKCNEPTHUX CMpaB yYaCHUKIB pobiT 3 nikeigauii Hacnigkis asapii Ha YAEC
(YJTHA) yonogiyoi crari, siki nomepnu Big COVID-19 y 2020-2022 pokax nig yac naHgemii. AHani3 marepianis ekcne-
PTHUX CNpaB BK/LOYAB BUBYEHHS KNTHIYHO 3HAYyWMX Ta MOPHONOrivyHO NiATBEPAKEHMX NATONOMYHMUX NpoLeciB. [xe-
penom aaHux 6ynu matepianu LileHTpanbHoi MixBigomMyoi ekcnepTHoi komicii MO3 YkpaiHu no BCTAHOBNEHHIO MPUYUH-
HOro 3B's3Ky XBOpOO, iHBaNigHOCTI i CMepTi 3 Ai€lo i0Hi3yl0YOro BUNPOMiHIOBAHHA Ta THWUX WKIAAMBUX YMHHUKIB
BHacnigok asapii Ha YAEC.
Pe3ynbratu. B cTpykTypi komop6igHoi natonorii B yuacHukis JIHA Ha YAEC ski nomepnu yepe3 COVID-19 BnpopoBik
2020-2022 poKiB OMiHYIOTb XBOPOOM CUCTEMU KPOBOOGiTY, Wo 3ycTpivanucs y 86,57 % BuUnagkax po3msay Meamny-
HUX eKCnepTHUX cnpaB. [X ycknagHuna nepebir i cnpusna po3BuUTKy daTanbHUX NeTaNbHUX HACNIAKiB Y 52,24 % Bu-
nagkis, XIXC — 34,32 % sunagkis. Hacnigku roctpoi cyauHHOT nogii B BUmALi nicnaiHhapKTHOrO KapAiockneposy y
xBopux Ha XIXC cnpusnu cmepti npu COVID-19 B 29 (21,64 %) Bunagkax. Lepebpo-BackynspHa natonoris, npeacras-
neHa uepebpanbHUM aTepocknepo3om, BussneHa B 76 (56,72 %) sunagkax npu cmepti Big COVID-19. locTpi cyauHHi
nogii B LepebpanbHomy 6aceitHi (iwemiyHi Ta remopariyHi iHcynbTn) cnpuann datanbHum Hacnigkam B 19 (14,18 %)
BUNAAKiB. HasBHicTb Ta nepebir LyKpoBOro AiabeTy TakoX Manu CyTTEBWIA BNAWUB HA nepebir i datanbHi neTanbHi
Hacnigku npu COVID-19 — 24,63 % (33 BMnagku). XpoHiuHi pecnipatopHi 3axsoptoBaHHs (X03J1) 06TsxyBanu nepebir
COVID-19 i cnpusnu netanbHUM Hacnigkam B 6,72 % (9) Bunagkis, HedponoriyHa natonoris (XTIH) — 8 2,98 % (4) Bu-
nagkis, Bupaskosa xsopo6a [AMNK — 2,24 % (3) sunagkis. binbwe nonosuHu nomepanx yepes COVID-19 Y/IHA manu
Ginble ABOX TAXKUX XPOHIYHMX 3aXBOPIOBaHb KOMOPOiAHOT CKNAZOBOT Ta iX yCKNAJHEHD.
BucHoBku. YJTHA, siki nomepnu ig COVID-19 manu iHiwe BaxKe KoMop6ifHe XpOHiYHe 3aXBOPIOBaHHS, abo Kinbka 3ax-
BOPIOBaHb, WO 00TAXyBanu nepebir KOpoHaBipycHOi XBOpPOOM Ta OfHE OAHOrO i CMPUANU PO3BUTKY NeTalbHUX
Hacniakie. CmepTb Big COVID-19 Habarato yacTiwe 3ycTpivaetoca y YJIHA, aki cTpaxpaaoTb Ha BaxKi iHBanign3yoyi
HEOHKOJOTiYHi 3aXBOPIOBAHHSA CEpPLEBO-CYANHHOT cucTeMU (apTepianbHa rinepTeH3is, iwemiyHa xBopoba cepus), Le-
pebpo-BackynsapHi XBOpoOM 3 HACNiAKaMW rOCTPUX CYAMHHWX MOAIN, @ TaKOX Ha LyKpoBui Aiabert. MocTpaxpani
BHaAcNigok YopHobunbcbkoi katactpodu, ocob6nnso YJIHA, cTaHOBAATb rpyny cnewlianbHOro pusmnKy WOAO TAKKOIO ne-
pebiry kopoHaBspiycHoi xBopo6u i cmepri Big COVID-19.
KniouoBi cnoBa: noctpaxpgani BHacnigok asapii Ha YopHobunbcobkit AEC, kopoHasipycHa xBopoba COVID-19, ko-
MopbiaHa natonoris.
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COMORBID PATHOLOGY IN FATAL CASES DUE TO CORONAVIRUS
DISEASE (COVID-19) IN VICTIMS OF THE CHORNOBYL NPP
ACCIDENT

Introduction. The victims of the Chornobyl accident, as well as whole population of Ukraine, have become the object of
the COVID-19 pandemic in today’s conditions. As of 01.01.2020, 108,898 victims had documented permanent disability
(persons with disabilities) and, as a rule, suffered from 4-6 types of non-tumor chronic diseases of internal organs, pri-
marily the circulatory system, as well as oncological and endocrine pathology, that significantly affect the course of
COVID-19 in a severe scenario and contribute to death. This determines the relevance of the issue of the impact of
comorbid pathology in fatal cases due to coronavirus disease (COVID-19) in victims of the Chornobyl accident.
The Objective of the study was to study the nature and significance of comorbid pathology in the victims of the
Chernobyl accident who died from COVID-19.
Design, object and methods of the study - a retrospective non-randomized, comparative comprehensive analysis
of the materials of 134 medical expert cases of male clean-up workers of the Chornobyl accident who died from
COVID-19 in 2020-2022 during the pandemic was carried out. The analysis of the materials of expert cases includ-
ed the study of clinically significant and morphologically confirmed pathological processes. The source of the data
was the materials of the Central Interdepartmental Expert Commission of the Ministry of Health of Ukraine on the
establishment of causal relationship of diseases, disability and death with the action of ionizing radiation and other
harmful factors as a result of the Chernobyl accident.
Results. In the structure of comorbid pathology in the clean-up workers of the Chornobyl accident who died due to
COVID-19 during 2020-2022, diseases of the circulatory system dominate, which occurred in 86.57% of cases of con-
sideration of medical expert cases. AH complicated the course and contributed to the development of fatal conse-
quences in 52.24% of cases, ChIHD - in 34.32% of cases. The consequences of acute vascular events in the form of
post-infarction cardiosclerosis in patients with ChIHD contributed to death in COVID-19 in 29 (21.64%) cases.
Cerebrovascular pathology represented by cerebral atherosclerosis was detected in 76 (56.72%) cases of death from
COVID-19. Acute vascular cerebral events in the cerebral basin (ischemic and hemorrhagic strokes) contributed to
fatal outcomes in 19 (14.18%) cases. The presence and course of diabetes mellitus also had a significant impact on
the course and fatal mortality of COVID-19 - 24.63% (33 cases). Chronic respiratory diseases (COPD) influenced the
course of COVID-19 and contributed to death in 6.72% (9) of cases, nephrological pathology (ChTIN) —in 2.98% (4)
of cases, peptic ulcer disease of the duedenum - in 2.24% (3) of cases. More than half of the clean-up workers of
the Chornobyl NPP accident who died due to COVID-19 had more than two severe chronic diseases of the comorbid
component and their complications.
Conclusions. Clean-up workers of the Chornobyl accident who died from COVID-19 had another severe comorbid
chronic disease, or several diseases that influenced the course of coronavirus disease and each other and con-
tributed to the development of fatal consequences. Death from COVID-19 is much more common in clean-up work-
ers of the Chornobyl accident suffering from severe disabling non-oncological diseases of the cardiovascular system
(arterial hypertension, coronary heart disease), cerebrovascular diseases with consequences of acute vascular
events, as well as diabetes mellitus. Victims of the Chornobyl catastrophe, especially clean-up workers of the
Chornobyl NPP accident, are at special risk for severe coronavirus disease and death from COVID-19.
Key words: victims of the Chornobyl accident, coronavirus disease COVID-19, comorbidity.
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BCTYII INTRODUCTION
IMocTpaxknani BHaciigok aBapii Ha YopHoOwibewkili — The victims of the accident at the Chornobyl NPP,
AEC, 9K i HaceleHHS YKpaiHu 3arajaoM, B yMoBax cboro-  as well as the whole population of Ukraine, have
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JeHHs ctanu o6’ektoM naHaemii COVID-19. Cranom
Ha 01.01.2020 poky crtatyc IocTpaxKaaJux BHACTiZ0OK
YopHobuibehKOoi KaTacTpodu B Ykpaini manu 1 769 442
oci6. Cepen noctpaxnaiux 108 898 ocobu ckiaganu
0co0U 3 BTPATOIO Mpale3aaTHOCTI (0co0u 3 iHBaigHiC-
TIO), SIKi IIPaBUJIO, CTPAXIAIOTh HA 4—6 HallMEeHyBaHb
HEIyXJIMHHUX BaXXKUX XPOHIYHUX 3aXBOPIOBaHb BHYT-
PILIIHIX OpTaHiB, B IMepIIy Yepry CUCTEMHU KPOBOOOITy
(X3CK) [1, 2].

3a MoBiAOMJIEHHSIMM 0aratboX JOCTiIAHUKIB, OHKO-
JIOriyHa, cepleBO-CyIMHHA Ta LIepeOpo-BacKyIsipHa, a
TaKOXX €HIOKPHUHHA IaTOJIOTis CYTTEBO BILIMBAIOTh Ha
nepioir COVID-19 3a TSLKKMM CLIEHapieM i CIPUSIIOThH
JIeTaIbHUM Hachainkam [3—7].

To6T0, TocTa€e MUTaHHS PO BILUIMB KOMOPOiIHOI Ma-
TOJIOTi1 MIPU JIeTAJIbHUX BMUITaJKaX BHACiJOK KOpOHa-
BipycHoi xBopoou (COVID-19) y nocTpaxxaanux BHa-
caigok aBapii Ha YopHoOuabebKiih AEC.

KoMop6inHicTs (B J1aT. — «co» — pa3oM + «morbus» —
XBOpo0Oa, Heayra) — 1ie TIOETHAHHS Y OJHOTO XBOPOTO
JIBOX i Oinbllle XpOHIYHUX 3aXBOPIOBaHb, €TiONATOre-
HETUYHO B3aEMOMOB’I3aHUX MixXX CO00I0 a00 TaKUX 110
30iraloThCsl 3a 4aCcOM MPOsIBY, HE3aJEXKHO Bill aKTUB-
HOCTi KOXXHOTO 3 HUX. Takuil KIiHIYHMI cTaH 3yCTpi-
yaeTbesa Y 90% mnaiieHTiB cepeaHbOro BiKYy i iX KiJb-
KiCTb 301JbIIYETHCI 3 BiKOM. AjJe KOMOpPOIgHICTh —
MOHSITTS BCe OJHO HeoJHO3HauHe. | pi3Hi aBTOpU Mif-
XOISITh 10 HBOTO 3 Pi3HMX TMo3uliil. [esKi BUIIISIIOTh
TPU THUIIM B3a€EMO3B’SI3KiB paMKax KOMOpPOiTHOCTI:
CUHTPOIIiS, TOOTO MOEAHAHHS NBOX i OilblIe IaTo-
JIOTIH i3 3arajibHOIO €TiOJIOTIEIO 1 ITaTOreHe30M; JIUCT-
portist, TOOTO HEMOXKJIMBICTh ITOENHYBATU MIEBHI 3aXBO-
PIOBaHHSI, i HEUTPOITisl, TOOTO BUIIAAKOBE MOETHAHHS
3axBOpIoBaHb [1]. [HIII JoCHiTHMKY pO3rasaaaloTh TaKi
TUIIA KOMOPOigHOCTI: 1) TpaHCCUHAPOMHI (ABa Ta/ab0
OiJbllle CUHAPOMIB, MAaTOreHETUYHO IIOB’SI3aHUX);
2) TpaHCHO30JIOTiYHi (ABi Ta/ab0 OijlblIe HO30JI0riu-
HUX (popM, aje MaToreHeTUYHO He MoB’s13aHi). Binno-
BiIHO A0 LMX TATOJOrii i MaToreHe3y poO3IJsigalTh
Taki opMu KOMOpPOiAHOCTI: 1) MPUUMHHO-HACiAKOBI
(1is1 omHOTrO eTiosoriyHoro (pakTopa, HaMpUKJIAI, THO-
TIOHY); 2) yCcKJIaiHeHa (MosiBa YCKJIaJAHEHb B Pi3HUX
opraHax-MillleHsIX); 3) aTporeHHi (HaIlpuKiazn, OXu-
PiHHSI IPY TPUBAJIOMY 3aCTOCYBaHHI TJTIOKOKOPTHUKOC-
TEpOIliB, MPU3HAYECHUX JIiKapeM); 4) HEyTOUHEeHi (Mae
Ha yBa3i OMMHWYHUI ITaTOreHe3, SIK1ii, OMHAK, BUMa-
ra€ MONANBbIINX AOCTIIXKEHB); 5) «BUMAOKOBi», MpH
SIKOMY TMO€EIHAHHS HO30JIOTIYHMX (OpM Ha JaHOMY
eTalri po3BUTKY HayKHM He JOBEIACHO, IO 1ie He TaK B
MaiiOyTHEOMY [4].
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become the object of the COVID-19 pandemic in
today’s conditions. As of 01.01.2020, 1,769,442
people had the status of victims of the Chornobyl
catastrophe in Ukraine. Among the victims, 108,898
people were persons with loss of workability (per-
sons with disabilities), who usually suffer from 4—6
types of non-tumor severe chronic diseases of inter-
nal organs, first of all, the circulatory system
(ChDCS) [1, 2].

According to information of many researchers,
cancer, cardiovascular, cerebrovascular, as well as
endocrine pathology significantly affect the course
of COVID-19 in a severe scenario and contribute to
the economic consequences [3—7].

Therefore, the question arises about the impact of
comorbid pathology in fatal cases due to coronavirus
disease (COVID-19) in victims of the Chornobyl
NPP accident.

Comorbidity (from Latin — «co» — together +
«morbus» — disease) is a combination in one patient
of two or more chronic diseases, etiopathogenetical-
ly interrelated with each other or coinciding in the
time of manifestation, regardless of the activity of
each of them. This clinical condition occurs in 90%
of middle-aged patients and their number increases
with age. But comorbidity is still an ambiguous con-
cept. And different authors approach it from differ-
ent positions. Some distinguish three types of rela-
tionships within the framework of comorbidity: syn-
tropy, that is, the combination of two or more
pathologies with a common etiology and pathogen-
esis; dystropia, i.e. the inability to combine certain
diseases, and neutropia, i.e. the random combina-
tion of diseases [1]. Other researchers consider the
following types of comorbidity: 1) transsyndromic
(two or more syndromes pathogenetically related);
2) transnosological (two or more nosological forms,
but pathogenetically unrelated). In accordance with
these pathologies and pathogenesis, the following
forms of comorbidity are considered: 1) causal (the
action of one etiological factor, for example, tobac-
co); 2) complicated (the appearance of complica-
tions in various target organs); 3) iatrogenic (e.g.,
obesity with long-term use of glucocorticosteroids
prescribed by a physician); 4) unspecified (implies a
single pathogenesis, which, however, requires fur-
ther research); 5) «occasional», in which the combi-
nation of nosological forms at this stage of the devel-
opment of science has not been proven that this is
not the case in the future [4].
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META
BuBunTHr XapakTep i CTyHiHb 3HAUYYILLIOCTi KOMOPOia-

HOI MAaToJIorii Y mocTpaxKaajux BHACIIOK aBapil Ha
YAEC, sxi momepau Bin COVID-19.

MATEPIAJI Il METOIN

3a yac mangemii COVID-19 yucenpHicTh mOCTpax-
JaJInX BHACJIAOK AOPOCIOro BiKy BHacIimok YopHo-
OUJIbChbKOI KaTacTpodu 3MmeHuunach 3a 2020—2022
poku Ha 107 125 oci6 (3 1431 402 mo 1 324 277 ociO,
BIAIIOBIZHO), B T.U. YYaCHUWKIiB poOIiT 3 JikBimaiii
Hacaiakis aBapii Ha YAEC 3 188 343 1o 162 180 oci0,
a6o Ha 26 163 ocoou.

st yTOUHEHHST XapaKTepy i CTYINEeHIO 3Ha4ylLIOCTi
KOMOPOiZHOT MaTojI0ril y nocTpaxKaajiux BHACIiI0OK
aBapii Ha YAEC, ski nomepau Bin COVID-19, npo-
BEIEHO PETPOCIIEKTUBHUI HEpaHIOMi30BaHMI, I1O-
PIBHSUIBHMIA KOMILIEKCHUI aHaji3 MmarepiaiiB 134
MEIUYHUX €KCIIePTHUX CHpaB YYaCHUKIB JIiKBimaliii
aBapii Ha YAEC 4yonoBivuoi crari, SIKi ToMepaun Bin
COVID-19y 2020—2022 pokax mia yac nanaemii. Ce-
pelHiil BiK IOMEpPJMX CTaHOBHMB, B CEpeIHHOMY,
68,15 £ 1,16 (M£SD) poku. /1031 30BHiILIHBOTO OI-
poMiHeHHs Oyiiu B niara3oHi 4,78 — 66,46 cIp. 121 no-
mepauit yepes COVID-19 yuachuk JIHA Ha YAEC
MaB Kateropito 1A, 13 moMepiux — karteropito 2A.
Crilika BTparta npaie3maTHOCTi JOKyMeHTOBaHa, Bil-
nosifgHo, y 121 nmomepiioro yyacuuka JIHA na YAEC.

Bubipka Bki1touyajaa nomMepanx XBOpMx, SKUM KOpO-
HaBipycHa iH(eKIlis BU3HAYeHa B PO3/iJi «OCHOBHE
3aXBOPIOBAHHSI» JIIKAPCHKOTO CBIAOLTBA MPO MPUYUM-
HY cMepTi npu 0i- abo ToJliKay3aJibHOMY TUITaX Jiar-
HO3iB.

KputepieM BKIIOYEHHSI, OKPiM ydacTi B poboTax 3
JiKkBiganii HacminkiB aBapii Ha YAEC, 6yB mo3uTnB-
Huit pesyasrar Ha PHK SARS-CoV-2, BusBieHoi
METOJIOM MOJIiMEPa3HOI JJaHIIOTOBOI peakilii 3a XUT-
T ab60 MmocMepTHO. TakKMM YMHOM, HOBa KOPOHAaBi-
pycHa iHdeKisg abo Bimirpana MPOBiTHY POJb Y Je-
TaJIbHOMY pe3yJIbTaTi, 400 Majia BaXJIMBE KOHKYPYIO-
ye 3HAUYEHHS B TaHATOreHe3i, BKIII0Yalouu PO3BUTOK
(haTaIbHUX YCKIIATHEHD.

AHaniz MatepiajliB eKCIepTHUX CIpaB BKJIOUYaB
BMBYEHHS KIIIHIYHO 3HA4YyIIUX Ta MOP(OJOTIiUHO
MiATBepIKEHUX MATOJIOTIYHMX TpolieciB. HasBHiCTh
y MaTepiajax CIIpaBM JaHMX Xo4da O PO OTHY HO30-
JIOTiuyHY (POopMYy, KpiM OCHOBHOTO 3aXBOPIOBAHHS 1110
npussesno a0 cmepti (COVID-19), posuiHtoBangocs
SIK KOMOpPOiTHiCcTh. BpaxoByBasics BCi KJIiHIYHO 3HA-
yyili Ta MOp¢OJOriYHO MiATBEpKEHi IMaTOJOTiYHi
npouecu. st AUCKPpUNITUBHOTO aHaJli3y OyJu BUIi-

OBJECTIVE

To study the nature and significance of comorbid
pathology in the victims of the Chernobyl NPP acci-
dent who died from COVID-19.

MATERIAL AND METHODS

During the COVID-19 pandemic, the number of
adult victims of the Chornobyl catastrophe decreased
by 107,125 people in 2020—2022 (from 1,431,402 to
1,324,277 people, respectively), including clean-up
workers of the Chornobyl NPP accident from 188,343
to 162,180 people, or by 26,163 people.

To determine the exact nature and degree of signif-
icance of comorbid pathology in the victims of the
Chornobyl accident who died from COVID-19, a ret-
rospective non-randomized, comparative compre-
hensive analysis of the materials of 134 medical expert
cases of male clean-up workers of the Chornobyl
NPP accident who died from COVID-19 in 2020-
2022 during the pandemic was carried out. The aver-
age age of the deceased was, on average, 68.15 + 1.16
(MzSD) years. External radiation exposure were in
the range of 4.78 — 66.46 cGy. 121 clean-up workers
who died due to COVID-19 at the Chornobyl NPP
had category 1A, 13 deaths — category 2A. Permanent
disability was documented, respectively, in 121
deceased clean-up workers of the Chornobyl NPP
accident.

The sample included deceased patients for whom
coronavirus infection was determined in the «main
disease» section of the medical certificate on the
cause of death with bi- or polycausal types of diag-
noses.

The inclusion criterion, in addition to participation
in the work to liquidate the consequences of the
Chernobyl NPP accident, was a positive result for
SARS-CoV-2 RNA detected by the polymerase chain
reaction method during life or postmortem. Thus, the
novel coronavirus infection either played a leading
role in death or had an important competing value in
thanatogenesis, including the development of fatal
complications.

The analysis of the materials of expert cases includ-
ed the study of clinically significant and morphologi-
cally confirmed pathological processes. The presence
in the case file of data on at least one nosological
form, in addition to the main disease that led to death
(COVID-19), was regarded as comorbidity. All clini-
cally significant and morphologically confirmed
pathological processes were taken into account. For
the descriptive analysis, the following groups of
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JIEHi HACTYITHI Pyl KOMOpPOiHOI MaToJIOTil — OHKO-
JIoriuHi 3axBoproBaHHs — O3 (comiaHi MyxJIUHU), Kap-
JIiO-BaCKyJIIpHA TIATOJOTisA (XpOHIYHA iIlleMiuyHa XBO-
poba cepusg — XIXC, rineproHiyHa xBopoba — I'X),
LepebpoBacKyasipHa TartoJjoris (LuepedpalbHUll aTe-
pockiiepo3 — 1IA), eHmOKpHMHHA MAaToJIorisl (LyKpo-
Buit miabet — LIJ1), pecripaTopHa TaToJioris (XpoHiv-
He OOCTPYKTHBHE 3axBopioBaHHs jereHiB — XO3JI),
HedpoJoriyHa MaTojoris (XpoHIYHUI TyOyJIoiHTep-
critiaapHuii Hedbput — XTIH). Takum yuHOM, 10-
CJIIIKYBaBCsl YCKJIAAHEHUI CUHTPOITIYHMIA TUI B3a€-
MO3B’sI13KiB MaTOJIOTIYHUX MpoLeciB [6, 7].

HxepenoM naHux Oynm Martepianu LleHTpanbHOI
MiXBimomyoi excrepTHoi koMicii MO3 YkpaiHu no
BCTAHOBJIEHHIO TIPUYMHHOTO 3B’SI3Ky XBOpOO, iHBa-
JIITHOCTI i cMepTi 3 Ji€l0 i0OHi3yl0ouoro BUITPOMIiHIO-
BaHHS Ta IHIOWX WIKiIJIWMBUX YMHHUKIB BHACIIZOK
aBapii Ha YAEC. Bka3zaHi rpynu 3aXBoploBaHb BXO-
ISTh 10 TEPETiKy 3aXBOPIOBaHb 3a SIKUMM BCTaHOB-
JIIOETHCSI MPUUYMHHUI 3B’S130K 3aXBOPIOBAHb 3 BILIM-
BOM 10Hi3yI0YOIr0 OMPOMiHEHHS IpU y4acTi B poOo-
Tax 3 JlikBigauii HacaiakiB aBapii Ha HAEC [1, 2].

PE3VJIBTATU TA OBTTOBOPEHHA

BpaxoByroun MeTom0JIOTiI0 AOCTiAXKEHHS, KOPOHABi-
pycHa iH(eKl1lis abo Bimirpanaja IpoBigHY poJib Y Je-
TaJIbHOMY pe3yJbTaTi, a00 BimirpaBaja 3Ha4yHY poJib B
TaHATOreHe3i, BKIII0YalouM PO3BUTOK (PaTaTbHUX YCK-
JJaTHeHb. XapaKTepUCTUKA CTPYKTYPU KOMOPOiZHOI
natosorii B YJIHA, saxi nomepau yepes COVID-19,
npeacTaBaeHa B Tadaui 1.

B crpykTypi koMop6inHoi matosorii B YJIHA gxi
nomMepau udepes COVID-19 Bopomosx 2020—2022
POKiB TOMiHYIOTb XBOPOOM CHUCTEMM KPOBOOOITY, 1110
3ycrpivanucs y 86,57 % Bumagkax po3Ijisiay MeIud-

comorbid pathology were distinguished: oncological
diseases (solid tumors), cardio-vascular pathology
(chronic ischemic heart disease — ChIHD, hyperten-
sion — AH), cerebrovascular pathology (cerebral ather-
osclerosis — CA), endocrine pathology (diabetes mel-
litus — DM), respiratory pathology (chronic obstructive
pulmonary disease — COPD), nephrological pathology
(chronic tubulointerstitial nephritis — ChTIN). Thus, a
complicated syntropic type of interrelations of patho-
logical processes was investigated [6, 7].

The source of the data was the materials of the
Central Interdepartmental Expert Commission of the
Ministry of Health of Ukraine on establishing the
causal relationship of diseases, disability and death
with the action of ionizing radiation and other harm-
ful factors as a result of the Chornobyl NPP accident.
The indicated groups of diseases are included in the
list of diseases according to which the causal relation-
ship of diseases with the influence of ionizing radia-
tion is established when participating in the clean-up
work to liquidate the consequences of the Chornobyl
NPP accident [1, 2].

RESULTS AND DISCUSSION
Considering the study methodology, coronavirus
infection either played a leading role in the fatal out-
come or played a significant role in thanatogenesis,
including the development of fatal complications.
The characteristics of the structure of comorbid
pathology in clean-up workers of ChINPP accident
who died due to COVID-19 is presented in Table 1.
In the structure of comorbid pathology of clean-up
workers of the Chornobyl NPP accident who died due
to COVID-19 during 2020—2022, dominate diseases
of the circulatory system, which occurred in 86.57%

Ta6nuusa 1

CTpyKTypa Komop6igHoi natonorii B VJIHA saki nomepnu yepe3 COVID-19 Bnpoagosx 2020-2022 pokie
Table 1

Structure of comorbid pathology in clean-up workers of ChNPP accident who died due to COVID-19 during
2020-2022

Moka3uukm / Indicators 2020 pik /year 2021 pik /year 2022 pik /year Bcboro / Total
Kinbkictb posrnsuytux cnpas / Number of considered cases 13 39 82 134

Bik noctpaxaanux Ha MomeHT cmepTi / Age at the time of death (M+SD)  68,23+6,84 66,95+7,16 69,27+6,63 68,15+1,16
OwkonoriuHi 3axsopioBaHHs / Cancer 2 8 13 23 (17,16 %)
X3CK / ChDCS (XIXC / ChIHD + AH / TX) 8 27 14! 116 (86,57 %)
XIXC / ChIHD 2 14 30 46 (34,32 %)
X/ AH 6 23 4 70 (52,24 %)
LA/ CA 6 25 45 76 (56,72 %)
LA,/ DM 2 9 22 33 (24,63 %)
X031/ COPD 2 1 6 9 (6,72 %)
XTIH / ChTIN 0 2 2 4 (2,98 %)
Bupaskosa xsopo6a MK / Peptic ulcer disease of the duodenum 0 1 2 3(2,24 %)

(1) 420
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HUX eKcIepTHUX crpaB. ['X yckiagHuiaa mepeoir i
crpusia po3BUTKY (paTaJbHUX JeTAIbHUX HACTIIKIB Y
52,24 % Bunankis, XIXC — 34,32 % Bumaukis.
Hacnigku rocTtpux cyauHHI MOAil B BUTJISIAI MiCISiH-
(hapkTHOTO Kapmiockiaeposy y xBopux Ha XIXC cripu-
g cMmepTi npu COVID-19 B 29 (21,64 %) Bumnankax.

LlepeOGpo-BacKyasipHa MaToJIOTisl, MpeACcTaBlieHa Lie-
pedpaIbHUM aTepOCKIIepo30oM, BusiBieHa B 76 (56,72 %)
Bumnankax rnpu cmepti Big COVID-19. Toctpi cynunHi
HepebpanbHi moAii B LiepedpaibHOMYy OaceitHi (ile-
MiUHi Ta TeMOppariyHi iHCYTbTH) CIPUSIIN (paTATbHUM
Hacmigkam B 19 (14,18 %) Bunajxis.

HassHicTb Ta mepebir yKpoBoro 1iadeTy TaKoX Ma-
JIM CYTTEBUI BIJIMB Ha mepeOdir i ¢daTanbHi JieTalbHi
Hacmigku ipu COVID-19 — 24,63 % (33 Bunanku).

XponiuHi pecnipatopHi 3axBoptoBaHHs (XO3JI) 006-
TskyBaiu rniepedir COVID-19 i cnpusiin aeTaibHUM
Hachinkam B 6,72 % (9) BumankiB, HedpoJoTiyHa Ta-
tosorist (XTIH) — B 2,98 % (4) BunankiB, Bupa3koBa
xBopoba AI1K — 2,24 % (3) Bunankis.

binbmre monoBuHM momepaux 4vepes3 COVID-19
yuyacHukiB JIHA YAEC manu 6iibliie 1BOX XpOHIYHUX
TSDKKMX 3aXBOpIOBaHb KOMOPOIAHOI CKJIaAOBOI Ta iX
YCKJIaTHEHb.

Otxe, nmoctpaxkaani BHachigok aBapii Ha YAEC cra-
HOBJISITbH OCOOJMBY TpPyNy PHU3UKY IIOAO Mepediry
COVID-19 3 BHCOKOIO BipOTiIHICTIO JeTaJIbHUX
HacJligKiB, 0OyMOBJIEHUX e(eKTaMU aBapiiiHOro Orl-
poMiHeHHs. HaillBaxnuBiluuMu pusMKamMu ST i€l
KaTeropii malieHTiB B po3pi3i MpodjeM 00yMOBIECHUX
nangemiero COVID-19 gepes 37 pokiB Imicist aBapii €
BHCOKa TMOLIMPEHICTh CepleBO-CYINHHUX Ta Liepedopo-
BACKYJISIPHUX 3aXBOPIOBaHb, BUCOKHWI piBeHb 3aXBO-
PIOBAHOCTiI HA OHKOJIOTiYHi Ta OHKOreMaTa0riuyHi 3aX-
BOPIOBAaHHSI, CKOMIIPOMETOBaHI Ai€10 10Hi3yHOUOro OM-
POMiHEHHS Ha IMYHIiTeT Ta OOMiH PEeYOBMH, a TaKOX
BiK cTapie 60 pokiB.

BpaxoBytoui Buille BUKJIaJeHe, BKpall BaxkKJIMBUM B
ymoBax nanaemii COVID-19 € HanaHHSI MeIUYHOI 10-
IMOMOTH TOCTpaXKAaJauX BHACTiZOK aBapii Ha YopHo-
ounbebKiit AEC sIK CTOCOBHO iCHYIOUOI TyXJIMHHOI Ta
HeMyxJIMHHOI pafdialiiiHO-iHIyKOBaHOI MaTOJIOrii, TaK
i crocoBHo COVID-19 Ta ii BinmaneHux HacminkiB. B
TOM K€ Yac, € BCi OOrpyHTOBaHi MiACTaBU OYiKyBaTHU
Moaudikalio pamialiiiHO-iHIYKOBaHUX e(EKTiB BHA-
chninok BruBy COVID-19 iHdex1ii Ta 1moaaabiioro
maToMopo3y CyIMHHUX Ta OPOHXOJETCHEBUX 3aXBO-
pIoBaHb y ToCTpaxkaanux BHacainok asapii Ha YAEC.
Ile moTpedye MOKA30BOro MOCTiAKEHHS L€l mpobJiie-
MU Ta PO3pOOKM BiAMOBITHUX 3aXO[iB Ta PEKOMEH-
Jauiit moao ii yrnepeaXkeHHs.

of cases of medical expert cases. AH complicated the
course and contributed to the development of fatal
consequences in 52.24% of cases, ChIHD — in
34.32% of cases. Consequences of acute vascular
events in the form of post-infarction cardiosclerosis
in patients with ChIHD contributed to death in
COVID-19 in 29 (21.64%) cases.

Cerebrovascular pathology represented by cerebral
atherosclerosis was detected in 76 (56.72%) cases of
death from COVID-19. Acute vascular cerebral
events in the cerebral basin (ischemic and hemor-
rhagic strokes) contributed to fatal outcomes in 19
(14.18%) cases.

The presence and course of diabetes mellitus also
had a significant impact on the course and fatal mor-
tality of COVID-19 — 24.63% (33 cases).

Chronic respiratory diseases (COPD) influenced
the course of COVID-19 and contributed to death in
6.72% (9) of cases, nephrological pathology (CTIN) —
in 2.98% (4) of cases, peptic ulcer disease of the
duodenum — in 2.24% (3) of cases.

More than half of the clean-up workers of the
Chornobyl NPP accident who died due to COVID-
19 had more than two severe chronic diseases of the
comorbid component and their complications.

Therefore, the victims of the accident at the
Chernobyl NPP constitute a special risk group
regarding the course of COVID-19 with a high prob-
ability of fatal consequences due to the effects of
accidental exposure. The most important risks for
this category of patients in terms of problems caused
by the COVID-19 pandemic 37 years after the acci-
dent are the high prevalence of cardiovascular and
cerebrovascular diseases, the high incidence of onco-
logical and oncohematological diseases, compro-
mised by the effect of ionizing radiation on immuni-
ty and metabolism, as well as age over 60 years.

Taking into account the above, it is extremely impor-
tant in the context of the COVID-19 pandemic to pro-
vide medical care to the victims of the Chornobyl
NPP accident, both in relation to existing tumor and
non-tumor radiation-induced pathology, and in rela-
tion to COVID-19 and its long-term consequences.
At the same time, there is every reasonable reason to
expect a modification of radiation-induced effects
due to the impact of COVID-19 infection and the
subsequent pathomorphosis of vascular and bron-
chopulmonary diseases in the victims of the Chorno-
byl accident. This requires evidence-based research
into this problem and the development of appropriate
measures and recommendations to prevent it.
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BUCHOBKU

1. YuacHuku JIHA nHa YAEC, sgki momepiaud Big
COVID-19 manu iHie Baxkke KOMOPOiTHE XpOHiUHE
3aXBOPIOBAaHHS, a00 KiJibKa 3aXBOPIOBaHb, 110 OOTSI-
JKyBaJIM TIepedir KOpOHaBipyCHOI XBOpOOM Ta OIHE
OJHOTO i CIPUSINA PO3BUTKY JIETAIbHUX HACIIIIKiB.
2. Cmeptb Bin COVID-19 nabarato yacriiiie 3ycTpi-
yaeThes y yuacHUKiB JIHA na YAEC, axi cTpaxkna-
IOTh Ha BaXXKi iHBJTiIM3yI04i HEOHKOJIOTIYHi 3aXBO-
PIOBAHHSI CEpLIEBO-CYIMHHOI CUCTeMU (apTepiajibHa
TiTIepTeH3id, imeMiuHa XBopoba ceplis), mepedpo-
BaCKYJISIpHI XBOPOOU 3 HaC/liJKaMU TOCTPUX CYyIUH-
HUX TOJii, a TAKOX Ha ILyKPOBUI1 Aia0eT.

3. IMoctpaxnani BHacainok YopHOOUILCHKOI KaTa-
crpocdu, ocobauBo YJIHA, cTaHOBISITH Ipyny CHELIi-
aJIbHOTO PM3MKY IIOA0 TSKKOIo Iepediry KopoHa-
BipiycHoi xBopo6u i cmepTi Bim COVID-19.
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IHOPOPMALIA NMPO ABTOPIB

Cywko Biktop OneKcaHApPOBUY — [OKTOP MELUYHUX HAYK,
npodecop, uneH-kopecnoHaeHT HAMH Ykpainu, nepwuii 3ac-
TYNHUK reHepanbHoro gupektopa HHLPM 3 HaykoBoi po6oTy,

CONCLUSIONS

1. The clean-up workers of the Chornobyl NPP accident
who died from COVID-19 had another severe comorbid
chronic disease, or several diseases that influenced the
course of coronavirus disease and each other and con-
tributed to the development of fatal consequences.

2. Death from COVID-19 is much more common in
the clean-up workers of the Chornobyl NPP accident,
who suffer from severe disabling non-oncological dis-
eases of the cardiovascular system (arterial hyperten-
sion, coronary heart disease), cerebrovascular diseases
with the consequences of acute vascular events, as well
as diabetes mellitus.

3. Victims of the Chornobyl catastrophe, especially
clean-up workers of the Chornobyl NPP accident, are
at special risk for severe coronavirus disease and death
from COVID-19.
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