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3AKOHOMIPHOCTI PO3BUTKY KJIITHIYHHUX,
@®YHKIIOHAJIbHUX ITOPYIIIEHb CTAHY BPOHXOJIETEHEBOI
CHUCTEMM Y MIICJISABAPIMHOMY ITEPIOJI B OCIB, SIKI
3A3HAJIN BIUIMBY IOHI3YIOYOTI'O BUITPOMIHIOBAHHA

MeToto po6oTi 6yno BUBYMTH B3AEMO3B'A30K MiX KNiHIYHUMU CUMNTOMaMK Ta PYHKLIIOHANbHUM CTaHOM GpoHXxonere-
HEBOT CUCTEMM Y XBOPUX HA XPOHiYHe 0OCTPYKTUBHE 3aXBOPIOBAHHSA NIereHb y4acHUKiB NikBifaLii Hacnigkis aBapii Ha
YopHobunbCbKin aTomHil enektpoctaHuii (YJIHA) y BigpaneHomy nicnsasapiitHomy nepiogi.
Marepianu Ta meToau. MpoBeneHuii peTpocnekTMBHMIA aHani3 824 sunaakis X03J1 ocobam YonoBivoi cTati, AKi npo-
XO[MNN CTalioHapHe NiKyBaHHSA y BigaineHHi pagiauiinHoi nynbmoHonorii 3 2014 no 2024 pik. Lo rpyn cnocrepexeH-
HA yBiwam 579 (70,3%) YJTHA (ocHoBHa rpyna) Ta 245 (29,7%) xsopux Ha X03J1 (HO3010riYHMIA KOHTPONL), AKi OY-
NN ONpoMiHeHi B Mexax npupogHoro ¢oHy. [N NpoCneKTUBHOTO CNOCTepexeHHs BifibpaHo 100 xBopux Ha X03J1
YTHA Ta 30 xBopux Ha X031 i3 rpynu HK. MpoBepeHo KoMnieKc KNiHiYHUX, DYHKLIOHANbHUX JOCNiAXEHb
Pe3ynbratn. Y XBOpMX Ha XpOHiyHe 0OCTpYKTUBHe 3axBoploBaHHa nereHb Y/IHA Ha YAEC y BigpaneHomy nicnsa-
BapiNnHOMy nepiofi 3aKOHOMiPHOCTAMM ypaXKeHHA BPOHXONEreHeBoT cMCTEMU NP AiT 10HI3yKYOro BUNPOMiHIOBaHHS
C/Nifi BBAXATU 3MiHy MiHiManbHOT KNiHIYHOT CUMNTOMATMKN PaHHbLOTO Nepiody, WBUAKUIA PO3BUTOK HiOPOTUYHUX 3MiH
B JIEFE€HAX Ta CNM30Bii 060M0HLT OPOHXIB, WO CYyNPOBOAXKYETHCA NOMMMUONEHHAM NOPYWeHb PYHKLIOHANbHNUX NereHe-
BMX TECTiB, CTPYKTYPHO-MOPGONOriYHUMM 3MiHAMK 33 Pe3yNbTaTaMU PEHTIEHONOTYHUX METOAIB LOCiAKEHHS.
BucHoBKu. MoTpebye NoAanblLoro BUBYEHHS aHani3 pisHux natepHie Ta deHotunis XO3J1 3 METO YAOCKOHANEHHS
PaHHbOT AiarHOCTUKM Ta NiKyBaHHA 3aXBOPIOBAHHS, 30KpeMa B 0Ci6, AKi NocTpaXaanu BHACNifoK BNIMBY i0Hi3yYo-
O BUNPOMiHIOBAHHS.
Knio4oBi cnoBa: yyacHuku nikeigauii Hacnigkie aBapii Ha YopHoOunbcbkiin AEC, dyHKLiOHanbHi nereHesi TecTu.
Tpobnemn pagiauiviHoi meguumhy 1a pagiobionorii, 2024. Bun. 29. C. 425-434. doi: 10.33145/2304-8336-2024-29-425-434
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PATTERNS OF DEVELOPMENT OF CLINICAL AND FUNCTIONAL
DISORDERS OF THE BRONCHOPULMONARY SYSTEM IN THE
POST-ACCIDENT PERIOD IN PERSONS EXPOSED TO IONIZING
RADIATION

The objective was to study the relationship between clinical symptoms and the functional state of the bronchopul-
monary system of clean-up workers of the Chornobyl Nuclear Power Plant accident with chronic obstructive pul-
monary disease in the remote post-accident period.

Materials and methods. A retrospective analysis of 824 cases of COPD in male patients who underwent inpatient
treatment in the radiation pulmonology department from 2014 to 2024 was conducted. The observation groups
included 579 (70.3%) of clean-up workers (main group) and 245 (29.7%) of COPD patients (nosological control) who
were irradiated within the natural background. For prospective observation, 100 COPD clean-up workers and 30 COPD
patients from the nosological control group were selected. A complex of clinical and functional tests was provided.
Results. In clean-up workers of Chornobyl NPP accident with COPD the reqularities of damage to the bronchopul-
monary system under the influence of ionizing radiation should be considered a change in the minimal clinical
symptoms of the early period, the rapid development of fibrotic changes in the lungs and bronchial mucosa, which
is accompanied by a deepening of violations of functional pulmonary tests, structural and morphological changes
according to the results of radiological research methods.

Conclusions The analysis of various patterns and phenotypes of COPD requires further study in order to improve

early diagnosis and treatment of the disease, in particular in people who have exposure to ionizing radiation.
Keywords: clean-up workers of Chornobyl NPP accident, pulmonary function tests.
Problems of Radiation Medicine and Radiobiology. 2024,29:425-434. doi: 10.33145/2304-8336-2024-29-425-434

BCTYII

3aXBOPIOBAHICTh HA XPOHiIUHE OOCTPYKTUMBHE 3aXBOPIO-
BaHHs JiereHb (XO3J1) cknanae Big 8 no 22 % cepen no-
pociux y Biui moHan 40 pokiB, a CMEPTHICTb BiJl 11i€1 XBO-
pobu 3aiimae 3-Te micie cepen 10 mpoBiZHMX MPUYUH
cMepTi y ¢BiTi 3a manumu BOO3, nepeMicTUBIINCH 3 6-
ro BIIPOJIOBX OCTaHHIX poKiB [1].

XO3JI B yyacHUKIB JiKBifgauii HacJiIKiB aBapii
(VJIHA) na YAEC mae monudikoBaHuii iepeoir [2—4],
Ta CYMPOBOJIKXYETHCS TMOEMHAHHAM i3 3aXBOPIOBAHHSIMU
CepleBO-CYIMHHOI CUCTEMM, IIIYHKOBO-KHUIIKOBOIO
TPaKTy, XBOpoOaMu eHAOKPHUHHOI cucTeMu. JlocaimKkeH-
Hs JiereHeBOoi (PyHKIil y oci0, sKi MmocTpaxaaan BHa-
caigok aBapii Ha YAEC npoBoaunch BOPOAOBXK Mep-
KX OBaAUSITU TicasiaBapiiHUX POKIB i I'PYHTYBAJIUCh,
MnepeBaKHo, Ha CIipOMETPUYHMX ITOKa3HUKax, a 3aCTo-
CyBaHHS OopimieTusMorpadii Ta AOCHiIXEHHS IH-
(¢y3iitHOT 31aTHOCTI JIeTeHb Y Psii poOIT MyJIbMOHOJIOTIB
MaJlo MiANOPSIAKOBaHY CIPSIMOBaHIcTh |5, 6]. He3Baxa-
IOUM Ha BEJUKUI OOCIr MOCiMKEeHb MUTAHHS 100
KJiHIYHUX, (YHKIiOHAIbHUX MAaTTePHIB ypakeHHS

B« Liudmyla I. Shvaiko, e-mail: pulmoaid 11@gmail.com

INTRODUCTION

The incidence of chronic obstructive pulmonary
disease (COPD) is from 8 to 22 % among adults
over the age of 40, and is the 3™ cause of mortality
from this disease among the 10 leading causes of
death in the world according to WHO, moving
from the 6th place for the last years [1].

COPD in clean-up workers of Chornobyl
nuclear power plant (ChNPP) accident has modi-
fied course [2—4], and is accompanied by a con-
comitant cardiovascular, gastrointestinal endo-
crine diseases. Studies of pulmonary function in
people affected by the Chornobyl accident were
conducted during the first twenty years after the
accident and were based mainly on spirometric
indicators, and the use of body plethysmography
and studies of the diffusion function of the lungs in
a number of works by pulmonologists had a subor-
dinate focus [5, 6]. Despite a large amount of
research, the question of clinical and functional
patterns of damage to the bronchopulmonary sys-

(1) 426
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OpOHXOJIET€HEBOI CUCTEMU MPU BIUIMBOBI i0HI3yI0UOTO
BUIIPOMIHIOBaHHS 3JTUIIAETHCS HE3 ICOBAHUM.

META

MeToo po6OTH OYyJO BUBYMTM B3aEMO3B’SI30K MixXK
KJIiHIYHUMUM CUMOTOMaMU Ta (hyHKLiOHAJIbHUM CTAHOM
OpOHXOJIETEHEBOI CUCTEMU Y XBOPUX Ha XpPOHiUHE 00-
CTPYKTMBHE 3aXBOPIOBAHHS JIETeHb YYACHUKIB JIiKBigallii
HacJiakiB aBapii Ha YopHOOWIBCHKIl aTOMHIN eJleKT-
pOCTaHIIil y BilgajieHOMY MicJisiaBapiiitHOMY Mepiofi.

MATEPIAJIN TA METOJIH

ITpoBeneHuii peTpoCreKTUBHO-MPOCIEKTUBHUI aHa-
JIi3 KJIiHIYHUX Ta QYHKIIOHAIbHUN MOKA3HUKIB XBOPUX
Ha XO3JI YJIHA Ta 0ci6b HO30JIOTiY4HOTO KOHTPOIIO.
Bci obcTexeHi Oyau 4oJI0BivO1 CTaTi.

Kpurepii BritoueHHs: Bik > 40 pokiB, < 80 pokiB,
npiarHo3 XO3JI BCTaHOBJIEHUM B3rigHO 3 PEKOMEH-
npanigsmu GOLD, ygacts y JIiKBigaiii HacaigKiB aBapii
Ha YAEC y 1986—1988 pokax. Kputepii BUKITIOYEHHS:
notpeda B TpuBadiii Teparii KMCHEM, 3arOCTPEHHS
XO3JI BripoaoBX 4 TUXHIB 10 OOCTEeXEHHS, iHIII 3aX-
BOPIOBaHHS OpPraHiB AUXaHHS.

DyHKIIOHATBHUI CTaH OPOHXOJIETEHEBOI CUCTEMU
OlIiHIOBaJIM Ha OCHOBIi cripoMeTpii, O0aiMIeTU3MOr-
padii, gocaigKeHHs AUQY3iAHOI 31aTHOCTI JieTeHb
Ha peclipatopHoMy KoMmInriekci «MactepCkpuH
boni/didpdroxn» (Erep (HimeyunHa)) 3 BinnmoBigHU-
MU MOJIYJISIMU, BpaHLi HaTle. BcTaHOBIEHHS AiarHO-
3y XO3JI 3nificHIOBaJM 3TiIHO 3 pPEeKOMEHAALliSIMU
GOLD [1, 6, 7].

CTraTUCTUYHUI aHai3 TaHUX 30iMCHIOBAIU 3a 100~
MOTOl0 ITporpaMu Statistica 6 3 BUBHAYeHHIM IapameT-
PUYHUX 1 HEMapaMeTpUUYHUX KPUTEPiiB, 32 JOMOMOI0I0
cepenHix 3HaYyeHb M + SD, mpu nocToBipHUX 3HaYEeH-
Hsax p < 0,05.

PE3VIJIBTATU
ITpoBenenuii peTpocneKTUBHUI aHali3 8§24 BUIIAIKiB
XO3JI ocobaM 4YOJI0BIYOI CTaTi, SIKi MPOXOAUIN CTa-
LiOHApHE JIIKyBaHHS Yy BiIJiJIeHHI pamialiiiHO1 IyJb-
monoJtorii 3 2014 o 2024 pik. o rpy1m criocTepekeH-
Hs yBiinum 579 (70,3 %) YJIHA (ocHoBHa rpyma) ta
245 (29,7 %) xBopux Ha XO3JI (HO30J0TIYHMII KOHT-
pOJib), SIKi OyJIM OMPOMiHEHi B MexXaX MPUPOIHOro (o-
Hy. 11 OpOCIeKTUBHOIO CIOCTEPEXKEeHHS BigidpaHO
100 xBopux Ha XO3JI YJIHA Ta 30 xBopux Ha XO3JI i3
rpynu HK.

OCHOBHiI KJiHi4YHi Ta (pyHKLiOHAIbHI XapaKTepUCTU-
KU rpyn o0CTexKeHHS HaBeJeHi B Tadauli 1.

tem due to exposure to ionizing radiation remains
unclear.

OBJECTIVE

The objective was to study the relationship
between clinical symptoms and the functional
state of the bronchopulmonary system of clean-up
workers of the ChNPP accident with chronic
obstructive pulmonary disease in the remote post-
accident period.

MATERIALS AND METHODS

A retrospective-prospective analysis of clinical and
functional indicators of COPD clean-up workers
and nosological control subjects was conducted. All
of them were male.

The inclusion criteria were age > 40 years, < 80;
diagnosis of COPD by GOLD guidelines, participa-
tion in clean up works of the consequences at the
ChNPP accident in 1986—1988. The exclusion cri-
teria were: need in home oxygen therapy; acute
exacerbation of COPD in the preceding 4 weeks
before examination; other lung diseases.

Respiratory function was assessed by analyzing the
flow—volume curve of forced expiratory, body-
plethysmography, lung diffusion function by complex
«MasterScreen Body/Diffusion» (Egger (Germany))
with corresponding modules in the morning on an
empty stomach. In assessing the main spirometric
parameters with predicted values according to the
sex, age, height and body weight of the patients. The
diagnosis of COPD was performed according to the
recommendations of GOLD [1, 6, 7].

Statistical analysis of data was carried out using
the Statistica 6 software with the definition of para-
metric and nonparametric criteria, using mean val-
ues of M £ SD, with significant values of p < 0.05.

RESULTS
A retrospective analysis of 824 cases of COPD in
male patients who underwent inpatient treatment in
the radiation pulmonology department from 2014
to 2024 was conducted. The observation groups
included 579 (70.3 %) of clean-up workers (main
group) and 245 (29.7 %) of COPD patients (noso-
logical control) who were irradiated within the nat-
ural background. For prospective observation, 100
COPD patients from clean-up workers and 30
COPD patients from the NC group were selected.
The main clinical and functional characteristics
of the examination groups are given in the table 1.
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Ta6nuusa 1
Kniniuna Ta dyHKUioHanbHa xapaktepuctuka xBopux Ha X03J1 (M x SD)
Table 1
Clinical and functional characteristics of COPD patients, (M + SD)
MokasHuK XO3J1 YJIHA XO03J1 HK BiporigHicTb
. COPD clean-up workers COPD nosological control  Probability
Characteristics n=100 n =30 p
Bik, poku (M = SD) / Age, years 64,95 + 9,6 61,07+ 11,8 >0,05
Kypinns, % / Smoking, % 71,4 83,8 >0,05
IHnekc kypiHHs (madka pokis) / Smoking index (package year) 26,9 = 15,8 342+ 11,8 <0,05
IMT, kr/m? / BMI, kg/m? 29,6 + 6,6 26,9 +4,8 < 0,05
[lo3a onpomiHenHsi, m3B / External Irradiation dose, mSv 17,3+ 11,3 -
HasiBHicTb > 1 3arocTpeHHs 3a pik, % / Exacerbation history > 1 per year, % 47 30 >0,05
Kawensb, % / Cough, % 30 36,6 >0,05
Mokpotunhsi, % / Sputum production, % 33 433 >0,05
Xpunu, % / Wheezing, % 26 30 >0,05
CAT, 6anm / CAT, score 19,2+ 4,4 17,2+3,9 <0,05
mMRC, 6anu / mMRC, score 23+0,7 1,9+0,8 <0,05
OXEN, % HanexHux / FVC, % pred 76,7+ 16,8 85,7+ 17,9 <0,05
O®B1, % HanexHux / FEV1, % pred 53,9+ 17,9 53,4+ 18,6 >0,05
03N, % Hanexuux / DLCO, % pred 62,51 £ 19,4 68,83 = 20,2 >0,05
€8a, % HanexHux / IC, % pred 86,4 + 18,3 88,5 £ 21,1 >0,05
BIT, % HanexHux / ITGV, % pred 148,7 £ 29,5 131,1 £ 36,5 <0,05
30N, % HanexHux / RV, % pred 162,3 £ 39,4 154,2 £ 34,1 >0,05
3€EJ1, % HanexHux / TLC , % pred 109,1 + 18,6 105,9 = 16,1 >0,05

Mpumitki: p — BiporipHicTb Mix rpynamm xsopux Ha XO3J1, p<0,05; XO3/1 — xpoHiuHe 06CTpyKTUBHE 3axBopioBaHHs neretb; IMT — inpekc macy Tina; ODB % HanexHux — 06’em
¢opcoBaHoro Buamxy 3a 1 cekyHay y BifCOTKax Bif, HanexXHux 3HadeHb; OXEI % HanexHux — GopcoBaHa XUTTEBA EMHICTb IereHb Y BIACOTKAX Bifl HANEXHWUX 3HaueHb; 1PN —
vdyaiitta dyHKuiA nereqb; €81, — eMHICTb BAKXY; BIT — BHYTpiLUHbOrpyaHMii Tvck noiTps; 30J1 — 3anuwwkosuii 06’em nereHb; 3€J1 — 3arabHa emHiCTb nereHb; mMRC —

mozmdikosaHa Lukana 3anmwiku; CAT — tect ouinku XO3J1

Notes: p — difference among COPD groups, p<0.05; COPD — chronic obstructive pulmonary disease; BMI — body mass index; FEV1 % pred — percentage of predicted forced expi-
ratory volume in 1 second; FVC % pred — percentage of predicted forced vital capacity ratio; DLCO — Diffusion lung capacity; IC, % pred — percentage inspiratory capacity ratio;
ITGV, % pred — percentage intrathoracic gas volume ratio; RV, % pred — percentage residual volume ratio; TLC, % pred — percentage total lung capacity ratio; mMMRC — Modified

Medical Research Council; CAT — COPD assessment test

VY rpyni YJIHA cumnromu XO3JI 6yie 10CTOBipHO
OiJblIe BUPAXXKEHUMMU Y MOPIBHSIHHI i3 IPYMHOI0 HO30-
JIOTIYHOTO KOHTPOJI0. AHAJIi3 OLIIHKM KJIiHIYHUX TT0-
Ka3HMKiB 3a mkatamMu MMRS — (2,3 £ 0,7) % Ta
(1,9 £ 0,8) % BinnmosinHo, p < 0,05, Ta CAT — (19,2
4.4) % Tta (17,2 = 3,9) % BinnosigHo, p<0,05.

Ingexkc macu Tina OyB JOCTOBIpHO BUILMM Y I'PYITi
VJIHA, sxi xBopitote Ha XO3JI, HiX y y rpyIii HO30-
JIOTIYHOTO KOHTPOJII0. AHAIi3 KOMOPOiIHOI MaToJIOTil
oci0 3 XO3JI, gaki mocTpaxkaaiy BHACTIIOK aBapii Ha
YAEC BUSBUB AOCTOBIPHO BUIILY YaCTOTY BUSIBIICHHS
IXC, AT, He3105IKiCHUX 3aXBOPIOBAaHb LIIMTOMOAIOHOL
3aJ1031, 3aXBOPIOBAHb IIUTYHKOBO-KHUIITKOBOI'O TPAKTY
Ta HEPBOBOI CUCTEMMU, Y TIOPiBHSIHHI i3 TPYIIOI0 HO30-
JIOTIYHOTO KOHTPOJIIO.

AHasi3 3MiH 3a pe3yabsratramu criporpadii y marti-
eHTiB, xBopux Ha XO3JI, IHA nHa YAEC, Ta oci6
TPYIIX HO30JIOTYHOTI'O KOHTPOJIIO ITOKA3aB 3MEHIILICH -
HsI BCiX MOKa3HMKIiB B 000X Tpymnax, Ipu4yoMy y rpymi
VJIHA moka3HUK (PYHKIIOHAJbHOI >XMUTTEBOI €M-
HOCTI JiereHb OyB JOCTOBIpHO HMXKYMM, HiX y rpymi
nopiBHsIHHS. Bigmivyanach JO0CTOBipHA pi3HULS Y MO-

(1) 428

In the clean-up workers group, COPD symptoms
were significantly more pronounced compared to the
nosological control group. Analysis of clinical indica-
tors using the MMRS scales — (2.25 + 0.7) % and
(1.9 £ 0.8) %, accordingly, p < 0.05, and CAT —
(19.17 £ 4.36) % and (17.24 £+ 3.96) %, accordingly,
p< 0.05.

Body mass index was significantly higher in clean-
up workers COPD patients group, than in nosological
control group. Analysis of comorbid pathology in per-
sons with COPD affected by the Chornobyl accident
revealed a significantly higher frequency of coronary
artery disease, hypertension, benign thyroid diseases,
diseases of the gastrointestinal tract and nervous sys-
tem, compared with the group nosological control.

Analysis of changes according to the results of
spirography in patients with COPD, clean-up workers
of the Chornobyl NPP, and individuals in the noso-
logical control group showed a significant decrease in
the functional vital capacity in clean-up workers
group comparatively to nosological control group.
A significant difference was noted in the indicators of
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Ka3HMKax JIereHeBUX 00’ eMiB, 30KpeMa, 3a/IMIIKOBOrO
00’eMy JIeTeHb, €EMHOCTI BUOUXY, IO CBIZYUTH IIPO
Oinpllle BUpaXKeHy JIETEHEBY TillepiHQIIALI0 y TpyITi
xBopux Ha XO3JI ocHOBHOI Ipymnu. 3a pe3yJsraTaMu
PeTPOCIIEKTUBHO-IPOCIIEKTUBHOTO aHali3y (pyHKIIiO-
HaJIbHUX JIereHeBUX TecTiB y xBopux Ha XO3JI,
VIJIHA, niopiBHSIHO i3 HO30JIOTIYHUM KOHTPOJIEM, 10C-
TOBipHO OijIblle BUpaskeHe MOPYILIEeHHS CITiBBiIHOIIEH-
HS JlereHeBUX 00’eMiB, a came: 30imblieHHsT BI'T —
(148,7 £ 29,5) % 1a (131,1 £ 36,5) % BinnosBigHoO,
p > 0,05. 3HauHe MOPYIIEHHS CITiBBIIHOIICHHS JIeTe-
HEeBUX OO’€MiB CBIigUMIO TIpO OiJbLI BUpaxkKeHi
pecnipaTopHi MOPYIIEHHSI B OCHOBHIN TPYITi XBOPUX
BHACJIiAOK JIereHeBoi rinepiHgJsLii Ta eMpizeMu je-
TeHb.

ITokasnuk nugysifiHoi pyHkIlii JereHs B JIHA Ha
YAEC, sxi crpaxnatots Ha XO3JI, BUSBUBCS AEIIO
HMXXYMM, HiXX Yy TPYITi HO30J0TiYHOTO KOHTPOJIIO, 1110
y MHO€IHAHHi i3 Oijblle BUpaxXeHUMU PEHTIeHO-
JIOTIYHMMHM O3HaKaMU TMHEBMOCKJIEepO3y CBigyaTh
Mpo iHTePCTULIiaJIbHI 3MiHU Y JIereHsIX 0CidO OCHOBHOI
TPYIIN.

XapakTep AMHAMiIYHMX 3MiH — BKa3ye€ Ha Oilbliy
BTpaTy TOJEPAHTHOCTI A0 (Pi3MYHOrO HaBaHTa>KEHHS,
y ITpyIli NocTpaxaanux BHacainok aBapii Ha YAEC, B
KOMIUICKCI 3 IIBUAKUM 3HIUKCHHSIM ITOKa3HUKIB Jiere-
HEeBUX 00 €MIB, MiABUIIEHHSIM pe3epBHUX 00 EMIB Jie-
TeHb Ta 3HUKEHHSIM IUPY3iiiHOI 31aTHOCTI JIereHb, 1110
CBiIUMTH MPO BHUpaXKeHe MporpecyBaHHsS eMdizema-
TO3HUX, (PiIOPOTUYHUX Ta CKIEPOTUYHUX 3MiH Yy XBO-
pux Ha XO3JI 000X rpym.

I1pu ananisi pe3yabTaTiB peHTTEHOJIOTiYHOIO 00CTe-
JKEHHSI BUSIBJICHO, 1O TepeBaXkKHa OiIbIIICTh XBOPUX
Ha XpOHiYHi HecreuM@iuHi 3aXBOpIOBAaHHS OPOHXOJIE-
reHeBOi cCTeMU OCHOBHOI Irpynu (94 %) Ta 0cib KOHT-
pomo (86 %) Manu PEHTIEHOJIOTIUHI O3HAKU XpO-
HIYHOTO OpOHXITY y BUIJISIAI MOCWUJEHHS JIETEHEBOIO
MaJlOHKa, YIIJIbHEHHS KOpeHiB JiereHb. HasBHICTb
MHeBMODiOpo3y un eM@izeMH JieTeHb CITocTepiraisach
y npuOJU3HO PiBHiIMf YacTOTi BUMAIKiB, TOHi fK,
MoeAHAHHA MHeBMO(iOpo3y Ta emizeMu dyacTilie
CIOCTEpiragoch y XBOPMX Ha XpOHiUHI HecnelupivyHi
3aXBOPIOBaHHSI OPOHXOJIET€HEBOI CUCTEMU OCHOBHOI
rpynu. BcTaHoBieHa 3aKOHOMIpHICTh 30ira€rbcs 3
paHillle OTpUMaHUMM JAHUMU CTOCOBHO TEMIIiB IIPU-
POCTY «PEHTTEeH-CUIITOMATUKU» Y OCi0, sIKi ImocTpax-
mamm BHacmimok aBapii Ha YAEC. Ilepe6ir XO3JI y
XBOPUX OCHOBHOI T'PYITH, BiAIMOBITHO A0 JaHUX PEHT-
TEHOJIOTIYHOTO JOCIiIKEHHSI OpraHiB TPYIHOI KJTITKA
XapaKTepU3YEThCS OiIbII YaCTUMM O3HAKAMMU IIPOrpe-
CYBaHHSI, TAKMMMU K eM@izeMa JIeTeHb i THEBMOCKIIE-

lung volumes, in particular, residual lung volume,
expiratory capacity, which indicates a more pro-
nounced pulmonary hyperinflation in the group of
patients with COPD of the main group. According to
the results of a retrospective-prospective analysis of
functional pulmonary tests in patients with COPD,
clean-up workers of the consequences of the
Chornobyl accident, compared to nosological control,
there is significantly more pronounced violation of the
ratio of lung volumes, namely: an increase in ITGV —
(148.7 £ 29.5) % and (131.1 * 36.5) %, respectively,
p > 0.05. A significant violation of the ratio of lung vol-
umes indicated more pronounced respiratory disor-
ders in the main group of patients due to pulmonary
hyperinflation and pulmonary emphysema.

The indicator of the diffusion function of the
lungs in the clean-up workers of the Chornobyl
NPP, suffering from COPD, was slightly lower than
in the nosological control group, which, in combi-
nation with more pronounced radiological signs of
pneumosclerosis, indicates interstitial changes in the
lungs of the main group.

The nature of dynamic changes — indicates a
greater loss of tolerance to physical exertion in the
group of clean-up workers of the Chornobyl NPP
accident, in combination with a rapid decrease in
lung volume indicators, an increase in lung reserve
volumes and a decrease in lung diffusion function,
which indicates a pronounced progression of
emphysematous, fibrotic and sclerotic changes in
patients with COPD of both groups.

When analyzing the results of the X-ray examina-
tion, it was found that the vast majority of patients
with chronic nonspecific disecases of the bron-
chopulmonary system of the main group (94 %) and
control subjects (86 %) had X-ray signs of chronic
bronchitis in the form of increased pulmonary pat-
tern, compaction of the roots of the Iungs. The pres-
ence of pneumofibrosis or emphysema of the lungs
was observed in approximately equal frequency of
cases, while the combination of pneumofibrosis and
emphysema was more often observed in patients
with chronic nonspecific diseases of the bron-
chopulmonary system of the main group. The estab-
lished pattern coincides with previously obtained
data on the growth rates of «X-ray symptoms» in
people who suffered as a result of the Chornobyl
accident. The course of COPD in patients of the
main group, according to the data of the chest X-ray
examination, is characterized by more frequent signs
of progression, such as pulmonary emphysema and
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po3, y 0ocib, fgKi mocTpaxKIaJu BHACIiIOK aBapii Ha
YAEC.

Takum 4yMHOM, NOCIHiAXEHHSI pecHipaTOPHUX MOpY-
IIEHb Y XBOPUX Ha XPOHiUHi HecrmeuundiyHi 3aXBOPIO-
BaHHsg BJIC 3a gomomororo OopaimjieTusmorpadii Ta
Iudy3iiiHOI 30aTHOCTI JlereéHb METOIOM OJAMHOYHOTO
BAMXY, JO3BOJIMJIO 3HAYHO JOMNOBHMUTHU JaHi CIipo-
MeTpii Ta BUSABUTHU CYTTEBI BiIMiHHOCTI Y BUPA3HOCTI
ypaxkKeHHs JereHb B 0ci0, sSKi mocTpaxKaaar BHACTIIO0K
aBapii Ha YAEC, BiZHOCHO TpynM HO30JIOTiIYHOI'O
KOHTPOJIIO.

OBI'OBOPEHHA

B 2023 poui gocaigHuku 3 Kuraro npoBesiv BeauKe KO-
FOpTHE JOCHiAXEHHSI IPOorpecyBaHHsS ClIa0OKOCTI MHpU
XO3JI [8]. Cepenniit miepion ciocTepeskeHHsI CTAaHOBUB
9,5 pokiB s aHami3y pe3yabTatiB noegHaHHS PRISm i
XO3JI i3 nporpecyBaHHsIM CJIaOKOCTi Ta 5,8 pokKiB 115
nepexoniB pesyabraTiB PRISm i3 mporpecyBaHHsIM
c/1abKocTi. Y MOpiBHSIHHI 3 yJaCHUKAMM 3 BUSIBJICHHSIM
HOpPMAaJbHOI CIipOMETpii y Malli€eHTIB i3 pe3yJbTaTaMUu
PRISm i XO3JI cnoctepiranocs IpucKopeHe nporpecy-
BaHHS iHAEKCY CIabKOCTi 3 JOAATKOBUM PiUHUM 30i/1b-
menHam Ha 0,301 (95% CI, 0,211-0,392; p < 0,001) i
0,172 (95% A1, 0,102—0,242; p < 0,001) BigmosimHO.
IMamienTH, g9Ki nepeiv Big pe3yJbraTiB HOPMaJIbHOT
cripoMeTpii mo pe3ynsrariB PRISm, Takox mpogeMoH-
CTPYBaJIM TIPUCKOPEHE IIPOrpecyBaHHS iHIAEKCy cJald-
KOCTi MOPiBHSIHO 3 Malli€EHTaMU 3i CTa0iIbHUMU pe3yJib-
TaTaMu HOpMaJsibHOI criipometpii (B = 0,242; 95% 11,
0,008—0,476; p = 0,042). Ilpote He OyJO BHUSIBICHO
MPUCKOPEHOTO IMPOrpecyBaHHS iHAEKCY CIa0KOCTi Y
nauieHTiB i3 pesyasrataMu PRISm, gki mepeinum no
pe3yibTaTiB HopMasibHOI cripometpii (B = 0,119; 95%
ClI, Bin -0,181 no 0,418; p = 0,438). Ix pe3yasraTn moka-
3y10Th, 1110 AaHi PRISm i XO3JI noB’sg3aHi 3 mpuckope-
HUM IIpOrpecyBaHHSIM ciabkocTi. IToTpiOHI momabIi
JMOCJiI>KeHHSI, 11100 3’ICyBaTh MPUYMHHO-HACTiAKOBUIA
3B’s130K pe3ynprariB PRISm i XO3JI 3i ciradkicTio.

Inmi nocninnuku 3 CHIA BU3HAUMAM CiM TpaeKTopiit
3MiH JIeTeHeBOi (DYHKIIii: CylmpaHOpMaJIbHY, €TaJIOHHY Ta
I’SITh TPAEKTOPIN i3 MiABUILEHUM PU3UKOM CMEPTHOCTI
Ta 3arocTpeHb. Tpu TpaeKTOpil PUBUKY XapaKTepu3y-
I0ThCSI PI3HUM CTyNHeHeM cynyTHix nopymeHb ODB; i
®XKEJI i nemoHcTpytoTk cTpykTypy XO3J1 3 mepesa-
JKaHHSIM JTUXAJTbHUX IUISIXiB, SIK OLIIHEHO 3a JOITOMOTO0IO
kinbkicHoi KT. Ili TpaekTopii MarOTh HUXKYi 3HAYEHHSI
criBBigHOIIEHHS a/l i MiIBUIIEHUIT PU3UK CMEPTHOCTI
Tta XO3JI mopiBHSHO 3 KOHTPOJILHOIO TpaeKTOpi€to. [IBi
TPAEKTOPii pPU3UKY XapaKTePU3YIOThCSl Pi3HUMM PiBHSI-
mu riopyiieHHST O®B; i ®XKEJI i ;eMoHCTpYIOTh 3Milla-

pneumosclerosis, in persons affected by the
Chornobyl accident.

Thus, the study of respiratory disorders in
patients with chronic nonspecific diseases of the
respiratory system using bodyplethysmography and
lung diffusion function using the single-breath
method allowed us to significantly supplement
spirometry data and identify significant differences
in the severity of lung damage in people affected by
the Chornobyl accident, relative to the nosological
control group.

DISCUSSION

In 2023, researchers from China conducted a large
cohort study of COPD frailty progression [8]. The
median follow-up was 9.5 years for the combined
PRISm and COPD frailty progression analysis and
5.8 years for the PRISm frailty progression analy-
sis. Compared with participants with normal
spirometry, patients with both PRISm and COPD
had an accelerated progression of frailty index with
an additional annual increase of 0.301 (95% CI,
0.211-0.392; p < 0.001) and 0.172 (95% CI,
0.102—0.242; p < 0.001), respectively. Patients
who switched from normal spirometry to PRISm
also demonstrated accelerated progression of the
frailty index compared with patients with stable
normal spirometry (B = 0.242; 95% CI,
0.008—0.476; p = 0.042). However, no accelerated
progression of the frailty index was found in
patients with PRISm who switched to normal
spirometry (B = 0.119; 95% ClI, -0.181 to 0.418;
p = 0.438). Their results suggest that PRISm and
COPD are associated with accelerated progression
of frailty. Further studies are needed to clarify the
causal relationship between PRISm and COPD
and frailty.

Other US investigators have identified seven
trajectories of lung function change: supranor-
mal, reference, and five trajectories with
increased risk of mortality and exacerbations.
Three risk trajectories are characterized by vary-
ing degrees of concomitant FEV, and FVC
impairment and demonstrate an airway-domi-
nant pattern of COPD as assessed by quantitative
CT. These trajectories have lower a/l ratios and
increased risk of mortality and COPD compared
with the control trajectory. Two risk trajectories
are characterized by varying degrees of FEV, and
FVC impairment and demonstrate a mixed air-
way and emphysema pattern of COPD on quan-
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HY KapTUHY JIUXaJbHUX 1UISXiB Ta eMdizemu XO3JI Ha
KinbkicHoMy KT-300paxeHHi. Ili TpaekTopii MaloTb
MOMITHO HIKYi 3HAYeHHs CIIiBBIIHOIIECHHS a/l IIO-
pPiBHSIHO K 3 KOHTPOJBHOIO TPAEKTOpPi€l0, TaK i 3
TPAEKTOPIIMU 3 MepeBaxkaHHSIM JUXaJbHUX LUISIXiB, i
MaloTb OUTbIINI pu3KK cMepTHOCTI Ta XO3JI mopiBHSIHO
3 TPAEKTOPISIMU 3 MepeBakaHHSIM AUXaJbHUX LLISXiB.
Lli BUCHOBKM TaKOX CIIOCTepirajmcs cepen y4acHUKIB,
sKi MaJiu uie 6a3oBi gaHi. CTymiHb AU3aHarCii Billlye
3aKOHOMIpPHOCTI TIPOTPECYBaHHS, IO MPU3BOAUTH 10
XO3JI. Po3noxin ocid, y ToMy 4mcii 6e3 CripoMeTpud-
HOI OOCTpYKIIii, 32 Pi3HUMU TPAEKTOPISIMU MOXKJIUBUI Y
KJIIHIYHUX YMOBax i MOXe BIJIMHYTUA Ha CTpaTeril JIiKy-
BaHH. CTparterii, sIKi MOEAHYIOTh AU3aHAIICiI0, OLIHEHY
3a gomnomoroto KT, pazom i3 crnipoMeTpuuHUMU
BUMIipIOBAaHHAMM (DYHKIIii JIETeHiB Ta OLIIHKOIO BILUIMBY
UMY, IMOBIpPHO, I1I€ OibIIe MiABUIIATh TOYHICTh MPU3-
HayeHHsI TPAEKTOPii, TUM cCaMUM ITOKpallyl0Uld paHHE
BUSIBJICHHSI TUX, XTO IiIJAEThCS HAWOUIbLIIOMY PU3UKY
HECHpUITIMBUX pe3yiabTaTiB [9]. B iHmomy mocmin-
JKeHHIi BUSIBJIEHO OibII €(heKTUBHUIA HATIPSIMOK ITPOTH-
3aMaJIbHOTO JIiIKYBaHHS LIJIIXOM aHaIi3y MPUPOIU 3ama-
JICHHSI Ta MOJICKYJISIDHOTO MeXaHi3My BMHMKHEHHS Ta
PO3BUTKY 3aXBOpIOBaHHs y MauieHTiB i3 XO3JI, a Takox
HaMarajavcsl HagaTW HOBi imei Iomo JiKyBaHHS Ialli-
eHTiB i3 XO3JI. 3axBoploBaHHSI B OCHOBI SIKOT'O JIEXUTb
XpOHIUHe 3aIaJieHHs, IKe TTOB’sI3aHe 3 TOYaTKOM i ITpor-
pecyBanHaM XO3JI, ane mportusanaibHa Tepalrisi He €
JIIKyBaHHSIM TIE€pIIOi JIiHii. 3amajeHHs Ma€ KiJibKa Mpo-
SIBiB 1 (DEHOTUIIIB, i LISl T€TEPOreHHICTh BUSIBISIE Pi3HI
MopeJi 3aItajeHHsI, 110 YCKJamHio€ JikyBaHHS [10].
Ketpin Kaxnept pazom 3 kojeramu y 2023 mposeau
HaliOinpiie B HimMeyuuHi oOcepBaliiiHe AOCITiIKEHHS
XO3JI COSYCONET, mo mano Ha MeTi JOCHiAUTU
B3a€EMOIII0 MiX 3aXBOPIOBAHHSIMM JIET€Hb, CUCTEMHUM
3aMajeHHSIM i CyNMyTHIMU 3aXBOPIOBAaHHSIMU. Y LILOMY
JOCHTiKeHH] Oyyio BusiBieHo, mo Big 30 % mo 40 %
nauieHTiB i3 XO3JI i 3miHaMu Ha exokapaiorpadii He
MaJIM BCTAHOBJIEHOTO MEIMYHOTIO AiarHO3Yy CEepLIEBO-CY-
JIUHHUX 3axBopioBaHb. Lle migkpeciioe HeOOXiAHICTh
I POKOMACIITAOHOTO NU(MEPEHIIIHHOTO NiarTHOCTUYHO-
TO JOCIMXKECHHS 3aIUIIKU SIK CUMITTOMY. TaKOXK BaKJI-
BO, 1100 OyAb-sIKi CYIyTHi 3aXBOPIOBAHHSI OYJU BKJIIO-
YeHi B IiaTHOCTUYHE OOCTEXKEHHS, a TaKOX TpUMaIn
0 yBaruM TIpu JiKyBaHHiI mnanieHTa. [lokpaimeHHs
(yHKIIii JiBOro LIIyHOUYKA MA€ MEepLIOYEProBe KJiHiYHE
3HAYEHHS, OCKLUIbKM CeplieBa HEIOCTAaTHICTb CIIOC-
Tepiraetbes y 32,8 % mnailieHTiB, TOCITiTaTi30BaHUX i3 3a-
roctpeHHsIM XO3JI.

36inbiieHHs BukoprucTaHHda KT mis deHoTUNyBaHHS
XO3JI i, HaBMmaku, HOro MOXJIWBE BUKOPHUCTAaHHS B

titative CT imaging. These trajectories have sig-
nificantly lower a/l ratios compared with both the
control and airway-dominant trajectories, and
are associated with a higher risk of mortality and
COPD compared with airway-dominant trajecto-
ries. These findings were also observed among
participants who had only baseline data. The
degree of dysanapsy predicts patterns of progres-
sion leading to COPD. Allocation of individuals,
including those without spirometric obstruction,
to different trajectories is feasible in the clinical
setting and may influence treatment strategies.
Strategies that combine CT-assessed dysanapsy
with spirometric lung function measurements
and smoke exposure assessment are likely to fur-
ther improve the accuracy of trajectory assign-
ment, thereby improving early identification of
those at greatest risk of adverse outcomes [9].
Another study identified a more effective direc-
tion for anti-inflammatory treatment by analyz-
ing the nature of inflammation and the molecular
mechanism of the onset and progression of the
disease in patients with COPD, and also tried to
provide new ideas for the treatment of patients
with COPD. The disease is based on chronic
inflammation, which is associated with the onset
and progression of COPD, but anti-inflammato-
ry therapy is not a first-line treatment. In-
flammation has several manifestations and phe-
notypes, and this heterogeneity reveals different
patterns of inflammation, which complicates
treatment [10]. Kathrin Kahnert and colleagues
conducted the largest observational COPD study
in Germany, COSYCONET, in 2023, which
aimed to investigate the interaction between lung
disease, systemic inflammation and comorbidi-
ties. This study found that 30 % to 40 % of pa-
tients with COPD and echocardiographic
changes did not have an established medical diag-
nosis of cardiovascular disease. This highlights
the need for a comprehensive differential diag-
nostic workup for dyspnea as a symptom. It is also
important that any comorbidities are included in
the diagnostic workup and taken into account in
the patient’s treatment. Improvement in left ven-
tricular function is of primary clinical impor-
tance, as heart failure is seen in 32.8% of patients
hospitalized with COPD exacerbations.

The increasing use of CT for COPD phenotyp-
ing and, conversely, its possible future use for lung
cancer screening in smokers and former smokers
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MaiOyTHbOMY JUTSI CKPMHIHTY paKy JIETeHb Y KYPIIiB i KO-
JIMIIHIX KYpPLiB BiIKpUBA€ MEPCIEKTUBY PAHHBOTO BU-
SIBJIGHHSI 000X LIMX 3aXBOplOBaHb. TpUBOXHI po3ianu,
JeTIpecisl Ta CMHIPOMU JeMEHIii € OMHUMU 3 TOIINpe-
HUX CYITyTHiX 3aXBOPIOBaHb, SIKi CIIOCTEPIraroThCs MpU
XO3JI. Ilpu nporpecytouomy XO3JI 3araibHa MOLIM-
PEHICTh LIUX TPHOX PO3JaaiB MOXe cTaHOBUTH Bia 20 %
1m0 25 % i 3pocrae 3 tskkictio XO3J1. [MommmpeHicTb
IIYKpOBOTO Jia0eTy y Malli€HTIiB 3i CTaOUILHMM Iiepe-
6irom XO3J1 ctaHoBuTh npubau3Ho 15—17 %. Oxpim
no0iuHMX edeKTiB ImpernapatiB s JiKyBaHHSI OPOHXO-
JIETEHEBOI MaTOJIOTii TaAKOX BUSIBJIEHO BILIUB CUCTEMHO-
ro 3anayieHHs pu XO3JI Ha rporpecyBaHHS IIyKPOBOTO
nJia6ery [11].

BUCHOBKU

3aKOHOMiIpHOCTSIMU YpaKeHHsI OPOHXOJIEreHEBOI CUCTE -
MU TIpM [ii i0Hi3yl0UOro BUMPOMiHIOBAHHS CJIil BBaxka-
TU 3MiHY MiHiMaJIbHOI KJIiIHIYHOT CUMIOTOMATUKU paHHb-
Oro Tepiony, MBUAKUN PO3BUTOK (DiIOPOTUYHUX 3MiH B
JIeTeHsX Ta CJMU30Bili 000JOHLI OPOHXIB, 1O CYIIPOBOJ-
KYETbCSI MOTJUOJIEHHSIM TIOpYylLIeHb (MYHKIIOHATIbHUX
JIETEHEBUX TECTiB, CTPYKTYPHO-MOPMOIOTIYHUMHU 3Mi-
HaMM 3a pe3yJbTaTaMU PEHTTeHOJOTIiYHUX METO/iB
TOCTiIKEeHHS.

IToTpedye nmomanbIOro BUBYEHHS Pi3HUX MaTepHiB Ta
denotumniB XO3JI 3 MeTo0 yIOCKOHAJIEHHS PaHHBLOI
JiaTHOCTUKM Ta JIIKyBaHHS 3aXBOPIOBaHHSI, 30KpeMma B
0ci0, sIKi ToCcTpaXkaaau BHACiIOK BIUIMBY iOHi3yl0UOro
BUIIPOMiHIOBaHHSI.
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holds the promise of early detection of both dis-
eases. Anxiety disorders, depression, and demen-
tia syndromes are among the common comorbidi-
ties seen in COPD. In advanced COPD, the over-
all prevalence of these three disorders may be 20%
to 25% and increases with the severity of COPD.
The prevalence of diabetes mellitus in patients
with stable COPD is approximately 15—17 %. In
addition to the side effects of drugs for the treat-
ment of bronchopulmonary pathology, the impact
of systemic inflammation in COPD on the pro-
gression of diabetes mellitus has also been identi-
fied [11].

CONCLUSION

The regularities of damage to the bronchopul-
monary system under the influence of ionizing
radiation should be considered a change in the
minimal clinical symptoms of the early period, the
rapid development of fibrotic changes in the lungs
and bronchial mucosa, which is accompanied by a
deepening of violations of functional pulmonary
tests, structural and morphological changes
according to the results of radiological research
methods.

The analysis of various patterns and phenotypes
of COPD requires further study in order to
improve early diagnosis and treatment of the dis-
ease, in particular in people who have suffered as a
result of exposure to ionizing radiation.
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