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XPOHIYHE ObCTPYKTHUBHE 3AXBOPIOBAHHA JIETEHb
B YYACHUKIB JIKBIJALIII HACJIAKIB ABAPII HA YAEC
Y BIIJAJIEHOMY IICJIASAABAPIMHOMY IEPIO/I
(KJITHIYHE JOCJIIA2KEHH)

Meta: BMBUYMTM KNiHiYHi BigMiHHOCTI mepe6iry XpoHiYHOro OOCTPYKTUBHOTO 3aXBOPIOBAHHA NiereHb B YYACHMKIB
nikeigauii Hacnigkis aBapii (YIHA) na YAEC y BigganeHomy nicnsaBapiitHomy nepiogi (30 pokis nicns gii papia-
LiiHOTO OMpPOMiHEHHS)
Marepianu Ta metopu. 06cTexeHno 120 Y/THA Ha YAEC (47 nauieHTiB i3 XpOHiYHUM 0OCTPYKTUBHUM 3aXBOPIOBAHHAM
nereHb (X03J1) i 73 — 6e3 3axBoptoBaHb GpoHxonereHeBoi cuctemun) 1a 50 ocib KOHTpoNbHOT rpynu (20 nauieHTiB i3
X031 Ta 30 — 6e3 3axBopioBaHb OpoHxonereHeBoi cuctemun). IHAUBIAyaNnbHi JOKYMEHTOBAHI 403W pagialiitHoro on-
pomiHeHHs y4yacHukiB JIHA Ha YAEC ctaHoBunn (25,2 + 13,7 c3B, (M+SD)). B nporpamy pocnigkeHHs Bxoaunu
KNiHiYHe 06CTEXeHHS, PYHKLiOHaNbHI NereHeBi TECTW, CTaTUCTUYHUI aHani3.
Pesynbtatu. BctaHoBNEHO HEraTUBHY KopenauiiiHy 3anexHictb (r = -0,358, p < 0,05) MiX NOKa3HUKOM 6 XBUAUHHOT
Xxofu Ta Bikom xBopux Ha X03J1 nauieHTiB. HeraTuBHuUit KopensLiiHuii 3B’A30K cnocTepiraBca MiX AUCTAHLIED, AKY
NpoOXoAuAK NALieEHTH Nif yac 6 XBUAUHHOT xoau, Ta 06'emom dopcoBaHoro Buauxy 3a 1 ¢ (0®B,) (n) (r=0,743;
p < 0,05), dbopcoBaHolo xUTTEBOK €MHicTIO nereHb (PXKENT) (n) (r=0,692; p < 0,05), 06'emom HOpPCOBAHOrO BUANXY
33 6 ¢ O®Bs (n) (r=0,727; p < 0,05), cniBBigHoweHHs O®B;/0®Bs (r =0,697; p < 0,05), andy3inHo 3[aTHICTIO Ne-
reHb (Mmonb/xB/kMa) (r=0,754; p < 0,05). Mo3uTMBHA KOpeNALis BUABNEHA MiX A030t0 pafiallitHOro onpoMiHeHHs
Ta NOKA3HWKOM BHYTPilWHbO-rpyaHoro Tucky (BIT) B YJIHA (r=0,1449, p < 0,05), Ta noka3Hukamu 0®B; Ta MakcuMans-
HOIO WBWAKICTIO BUANXY Ha piBHi 75 % (MOLL;s), He3anexHo Big HassHocTi XO3J1. Y nigrpyni xsopux Ha X03/1 Y/THA
cnocTepiranacb AOCTOBIPHO BUILA YacTKa XBOPUX HA CepLEBO-CYAUHHY Ta LlepebpoBacKyNApHY Natonorit, KoTpiii Ko-
pecnoHayBaB BUWMUIA piBEHb XONECTEPUHY, NOPIBHAHO i3 KOHTPoOsbHOW rpynoto ((5,52+1,34) mmonb/n Ta (4,46+1,74)
MMoOnb/n, BignosigHo, p < 0,05).
BucHoBku. lMepe6ir XO3J1 B yyacHukis JIHA Ha YAEC y BigaaneHomy nicnsaBapiitHoMy nepiofi Big3HayaBcs pAoc-
TOBIPHO HMXYMMU NOKA3HMKAMU CTYMEHSA 33aAMIWKN Ta YaCTOTU 3aroCTPeHb HA PiK, BUPA3HILUIMMM NOPYLIEHHAMU ToNe-
PaHTHOCTI 10 hi3MYHOTO HAaBAHTAXEHHS, LU0 Y3TO/XKYBaNoCh 3 BULLUM piBHEM KOMOPOiAHOCTI. BCTaHOBUTYM 3anexHicTb
po3sutky X03J1 Big 031 ONpOMiHEHHA Ta BiKY Ha AIAaHOMY eTani AOCAiAKeHb He BAANocs.
KniouoBi cnoBa: pafiauiiiHe onpoMiHeHHs, yyacHWUKM NikBigauii Hacniakis aBapii Ha YopHobunbebkint AEC, xpoHiuHe
00CTPYKTUBHE 3aXBOPIOBAHHA NlereHb, hYHKLiOHaNbHi ereHesi TecTy.
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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN THE
CLEAN-UP WORKERS OF CHORNOBYL NPP ACCIDENT IN
A REMOTE POST-ACCIDENT PERIOD (CLINICAL STUDY)

Objective: to study the clinical differences in the course of chronic obstructive pulmonary disease in the clean-up
workers (CW) of Chornobyl nuclear power plant (ChNPP) in the remote post-accident period (30 years after the effect
of radiation exposure).
Material and methods. 120 CW of ChNPP were examined (47 patients with chronic obstructive pulmonary disease (COPD)
and 73 patients without bronchopulmonary pathology) and 50 patients in the control group (20 patients with COPD and
30 without bronchopulmonary disease). Individually documented radiation exposure doses of CW were (25.2 + 13.7 ¢Sy,
(M % SD)). The study program included clinical examination, functional pulmonary tests, and statistical analysis.
Results. The negative correlation dependence (r =-0,358, p < 0,05) between the 6-minute walk rate and the age of
COPD patients was established. Negative correlation was observed between the distance at 6-minute walk test, and
forced exhalation volume for 1 sec. (FEV1) (l) (r=0.743; p < 0.05); forced vital capacity (FVC) (1) (r=0.692;
p < 0.05), the ratio of FEV,/FEVs (r=0.697; p < 0.05), forced exhalation volume for 6 sec (FEVs) (1) (r=0.727; p <0.05),
Diffusion Lung Capacity (mmol/min/kPa) (r=0.754, p <0, 05). A positive correlation was found between the dose of
radiation exposure and the index of intra-thoracic pressure (ITGV) in the CW (r = 0.1494, p <0.05), and the values of
FEV: and forced expiration flow (FEF;s), regardless of the presence of COPD. In the subgroup of patients with COPD
CW there was a significantly higher proportion of patients with cardiovascular and cerebrovascular pathology, which
corresponded with the higher level of cholesterol compared with the control group ((5.52 + 1.34) mmol/l and
(4.46 + 1.74) mmol/|, respectively, p < 0.05).
Conclusions. In the CW at the ChNPP, compared with the group of nosological control, there were significantly lower
indicators of the shortness of breath degree and the frequency of exacerbations per year, more pronounced distur-
bance of exercise tolerance, higher comorbidity. Dependence of development of COPD on radiation dose and age at
this stage of research was not estimated.
Key words: radiation exposure, clean-up workers of the accident at the Chornobyl nuclear power plant, chronic
obstructive pulmonary disease, lung functional tests.
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BCTVYII
MenuuHi Haciaku aBapii Ha YopHooumbebKiit AEC 6e3-
CYMHIBHO 3aJTMIIAIOThCS IMTPIOPUTETOM IS pafiodiosIoriB
Ta COELiaNiCTiB y Trajly3i pamiauiiiHoi mMeauuuHu. Han-
XOMXKEHHS Y HABKOJIMIIIHE CepeOBUILIE BETNUE3HOI Kilb-
KOCTi palioOHYKJIi[liB peaKTOPHOI'O MOXOIKEHHS ITpH3Be-
JIO IO 30BHIIIIHBOTO Ta BHYTPIlIHBOTO (iHTaISLiMHUI
1IUISIX) OMNPOMiHEHHSI YYaCHMKIB JIiKBifallil HaCIiIKiB
asapii Ha YAEC (YJIHA) 1986—1987 pokiB [1—3]. Po3-
BUTOK Ta MaTOMOP(HO3 XPOHIYHOTO OOCTPYKTHBHOTO 3aX-
BoproBaHHS JereHb (XO3JI) BBaxKatoTh OMHUM i3 e(DEKTiB
peaiizanii KOMOIHOBAaHOIrO BIUIMBY paaiallifHOrO OIl-
pOMiHEHHSsI Ha OpOHXOJIET€HEBY CUCTEMY B YMOBaX aBapii
Ha YopHooOunnchkiit AEC [4].

OCHOBHUMU MOKa3HUKAMU, 110 XapaKTEepU3yIOTh ITe-
pebir XO3JI € kJiHiYHi 03HaKK, (DYHKLIOHAJbHI Jiere-
HeBi TecTH Ta 1abopaTopHi gaHi [6, 7].

INTRODUCTION
The consequences of the accident at the Chernobyl
Nuclear Power Plant (ChNPP) remain the undis-
puted priority for radiobiologists, specialists in the
field of radiation medicine. The enormous amount
of radionuclides of reactor origin in the environ-
ment has led to the external and internal (inhala-
tion path) radiation of the clean-up workers (CW)
of the Chernobyl accident in 1986—1987 [1-3].
The development and pathomorphosis of chronic
obstructive pulmonary disease (COPD) is consid-
ered as one of the effects of the combined radiation
exposure on the bronchopulmonary system in the
Chernobyl accident conditions [4].

The main indicators characterizing the course of
COPD are clinical signs, pulmonary function tests
and laboratory data [6, 7].
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IMTonepeaHiMu goCTiAKEHHSIMY BUZHAYAIUCS KJTiHIKO-
¢yHkuioHanpHi ocobauBocti XO3JI y YIIHA na HAEC
y BiijaneHoMy miciisiaBapiiiHoOMy Iiepiofi. Aje BizoMoc-
Te# TIpo 30epeskeHHST X B3a€EMO3B’I3KiB Ha HACTYITHO-
My eTami micisiaBapiiHOro Tepioay B iHINIA BiKOBii
rpyni YJIHA na YAEC Hemae.

Tomy Bu3HaUeHHSI OCOOJMBOCTEl KIiHIYHUX IPOSIBIB
XO3JI 3 ypaxyBaHHSIM IOKa3HUKiB (PYHKLiOHAJTbHUX
JlereHeBUX TecTiB B YJIHA mist ontuMisaltii JTikyBaHHS
XO3JI y BUM3HAYEHOr0 KOHTUHIECHTY XBOPHUX 3aju-
IIAETHCS BaXKJIMBUM i aKTyaJIbHUM ITMTaHHSIM.

MeToro gocaimKeHHs OyJI0 BUBUMTH KIiHIUHI BiAMiH-
HOCTIi TIepeOdiry XpoHiYHOTO OOCTPYKHOTO 3aXBOPIOBaH-
Hs JIereHb B YYaCHMKIB JIiKBiJallil HacJiaKiB aBapii Ha
YAEC y BimmaneHomy micasaBapiiinomy mepiomni (30 po-
KiB ITics aii pagialliiiHOTO OMPOMiHEHHST).

MATEPIAJI TA METOJI

IIpoBeneHo kmiHiuHe Ta (YHKIIIOHAJIBHE OOCTEKEHHS
(cipomeTpist, OomiruieTuamorpadis, OTUHOYHUI BU-
aux) 170 oci6 yososivoi crari (120 YIIHA nHa YAEC
1986—1987 i 50 oci6, rpymnu MOPiBHSIHHS).

Bik o6cTexxeHux OyB CIIiBCTABHUM i CYTTEBO HE Biapi3-
HSIBCSI B 000X Tpymax crocTepexxeHHs. s yJacHUKIB
JIHA nHa YAEC cepenniii Bik craHoBuB (61,2 + 4,5) pik,
JUTSL TIALIIEHTIB TPYIY HNOpiBHAHHA — (63,6 £ 6,1) poku.

Ipyna YJIHA Oyna posniiieHi Ha minrpynu: 47 XBopux
Ha XO3JI Ta 73 — 06e3 3axBopioBaHb OPOHXOJEreHEeBOL
cuctemu. 1o koHTposbHOI rpynu (KI') ysiiiuum 20 xBo-
pux Ha XO3JI ta 30 ocib, gKi HEe MalOTh 3aXBOPIOBAHb
OpPOHXOJIET€HEBO1 CUCTEMU. YCi Mali€HTU IPOXOAUIU
00CTeXXeHHSI B YMOBaX CTallioHapy y CTabiIbHOMY CTaHi,
0e3 HasiBHOCTI 3aroctpeHb XO3JI Ta iHIIMX XPOHIYHUX
3aXBOPIOBAHb.

IHnuBigyanbHI JOKYMEHTOBaHI JO3M pamialliiiHOro Om-
pomineHHs yyacHuKiB JIHA Ha YAEC cranosunm (25,2 +
13,7 c3B, (M£SD)). He Gys10 BUsIBJIEeHO JOCTOBIPHOI pi3HU-
L y cepeaHiii 103i pagialiiiHoro onpoMiHEHHS MiX rpymna-
mu ygacHUKiB JIHA Ha YAEC, xBopnx Ha XO3JI (20,54 +
14,3 ¢3B) Ta yyacHukiB JIHA Ha YAEC 6e3 3axBopioBaHb
OpoHxosereHeBoi cuctemu (24,1 + 18,8 ¢3B), BigMoBiAHO.

IIporpama oOcTexkeHHsI BKJIIOUYajia: ONMMTYBaHHS, 3a-
raJbHOKJIIHIYHI (Pi3WKambHi i PYyTMHHI JabopaTopHi
JOCIiI;KeHHSI, OLIIHKY CTYTEeHs 3aJuIIKK 3a IIKaJIolo
mMRC (modified Medical Research Council), Bu3Ha-
YeHHs1 (PYHKIIIOHAJIBLHOTO CTaHYy JiereHb (CITipOMETpis,
oonnruieTuamorpadis, andysiiiHa 3maTHICTH JIeTeHb
(J13J1)). OuiHKy pe3yabTaTiB JOCTiIKEHHS MPOBOAUIN
3TiTHO 3 KPUTEPisIMU €BPOIENCHKOr0 pecripaTopHOTo
TOBapUCTBa/AMEPUKAHCHKOTO TOPAKAJIBHOTO TOBAPHUCT-
Ba [8, 9]. O0uuMCIeHHS OTPUMAaHUX JaHUX IIPOBOIWIIN 3

Previous studies determined clinical and func-
tional features of COPD in CW at ChNPP in the
remote post-accident period. But information on
the preservation of these interactions at the next
stage after the accident period in another age
group of CW at the ChNPP is absent.

Therefore, the definition of clinical features of
COPD, taking into account the parameters of pul-
monary function tests in CW to optimize the treat-
ment of COPD in a specific patient contingent,
remains an important issue.

Objective was to study the clinical differences in
the course of chronic obstructive pulmonary dis-
ease in the clean-up workers of ChNPP in the
remote post-accident period (30 years after the
effect of radiation exposure).

MATERIAL AND METHODS

The 170 men (120 CW of ChNPP 1986—1987 and 50
persons in the control group) were involved in clini-
cal and functional examination (spirometry, body-
pletismography, and single breath method).

The age of the subjects surveyed was comparable
in both observed groups, for the CW average age
was (61.2 £ 4.5 years), for patients in the compar-
ison group — ( 63.6  6.1) years).

The CW group was divided into subgroups: 47
patients with COPD and 73 — without diseases of
the bronchopulmonary system. The control group
(CG) included 20 patients with COPD and 30
people who do not have bronchopulmonary
pathology. All patients were tested in a stable con-
dition, without acute infections and during the
remission of chronic diseases.

Individually documented radiation exposure
doses of CW were (25.2 = 13.7 cSv, (M = SD)).
There was no significant difference in the average
dose of radiation exposure between the groups of
CW with COPD (20.54 + 14.3 sSv), and CW with-
out diseases of the bronchopulmonary system
(24.1 £ 18.8) ¢Sy, in accordance).

The in-patient screening program included: sur-
veys, general-clinical physical and laboratory
studies, the degree of dyspnea on the scale of
mMRC (modified Medical Research Council),
lung function tests (spirometry, bodipletismogra-
phy, lung diffusion capacity (DLco)). The evalua-
tion of the results of the study was conducted in
accordance with the criteria of the European
Respiratory Society / American Thoracic Society
[8, 9]. The calculation of the obtained data was
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BUKOPUCTAHHSIM 3arajbHONPUMHATUX CTaTUCTUYHMX  carried out by using commonly used statistical
IpoTpaM. software.

PE3VJIBTATU TA OBTTOBOPEHHA RESULTS AND DISCUSSION
ITarorHOMOHIYHI I 3aXBopioBaHb OpoHxosiereHeBoi  Pathognomonic for diseases of the bronchopul-
CUCTeMU CUMIOTOMM — KallleJib, BUAIJIEHHSI XapKOTUH-  monary system symptoms — cough, sputum dis-
H, 3aIMIIKA OyJIM BUSBJIEHI y MepeBaXXHOi OimbimocTi  charge, shortness of breath were found in the
nanieHTiB, xBopux Ha XO3JI, ak B miarpymi YJIHA, majority of patients with COPD, both in the CW
TaK i B IpyIi HO30JOTiYHOTO KOHTpoto. IHaekec Macu  subgroup and in the nosocomial control group.
TiJIa JOCTOBIpHO HE BiIpi3HABCS y rpymax croctepe-  The body mass index was not significantly differ-
KEHHsI, OIHAK CIif Bim3HaumTu, 10 y XBOopmx Ha ent in the observational groups, but it should be
XO3JI, gki Kypuiu, iHIeKc Macu Tina ckianas (27,9 £ noted that the patients with COPD who smoked
0,39) ta OyB IOCTOBIpHO HMXXYMM, HiX y TMX, XTO He  had a body mass index (27.9 * 0.39) and signifi-
Kyputh i He KypuB — (30,17 = 0,07), p < 0,01. 3aranb- cantly lower than those who did not smoke —
Ha XapakTepuCTHKa IpyI o0cTexXeHHsT HaBeneHa BTad-  (30.17 = 0.07), p <0.01. A summary of the
i 1. patients’ demographics is shown in Table 1.

Ta6nuusa 1
3aranbHa KniHiYHa XxapaKTepuUCTUKA 06CTexkeHHA rpyn yyacHukis JIHA Ha YAEC Ta rpynu nopiBHAHHA

Table 1

The general clinical characteristics of the examined of groups of ChNPP clean-up workers and the comparison
patients group

MokasHuk YJIHA X03J1 / CW COPD VJIHA / CW Kr/CG  KrXxo3n,/CcG COopD

Characteristic n=47 n=73 n=30 n=20 P
Bik, poku / age, years 62,04 £ 6,3 60,6 = 6,1 62 £5,1 63,6 = 6,1 > 0,05
[lo3a onpomiHeHHsi, ¢38 / dose, cSv 20,54 + 14,3 241+ 18,8 - - > 0,05
KypitHsi (%) / smoking (%) 40,4 21,8* 33,3 45 p3 < 0,05
Mauka pokis / pack-years 31,3£171 258+119 240184 28,1+ 15,3 > 0,05
O®dB; (n) / FEVy (1) 2,03+0,8 3507 34+09 1,8+0,6 p1 > 0,05
p2 > 0,05
p3 < 0,001
O®B+ (%) / FEV1 (%) 63,4 + 21 107,116 98,4 + 16 65,1 21,4 p1 > 0,05
p3 < 0,001
OXEN (n) / FVC (1) 35+0,8 43+0,7 39+04 3107 p1 > 0,05
p2 > 0,05
p3 < 0,001
OXEN / FVC (%) 87,9+ 18,7 1049+ 13,6 100,1 = 13,6 80,4 = 17,1 p1>0,05
p2 > 0,05
p3 < 0,001
[30co, mmonb/xB/kMa / DLco, mmol/min/kPa 53+19 8,3+1,6 8,2+0,6 6,3+25 p1 < 0,05
p2 > 0,05
p3 < 0,001
Crapis XO3J1 3a GOLD / COPD GOLD stage
I, n (%) 25 (53,2) - - 7(35,4) p1> 0,05
I, n (%) 12 (25,5) - - 6 (33,3) p1>0,05
I, n (%) 8 (17) - - 6 (33,3) p1>0,05
IV, n (%) 2 (4,3) - - 1(5) p1> 0,05
BMI, kr/m? // BMI, kg/m? 28,0+ 5,1 296245 293+5,2 293+5.2 >0,05
6 xB x0aa, M / 6 min walk, m 422 + 115 533 £122 551 £ 76 485 + 92 < 0,001
MMRC (6an) MMRC (grade) 23+0,8 1,4+0,9 09+04 1,9+0,7 p2 < 0,001
p3 < 0,001

MpumiTkn. % — BIACOTOK Bifl HANEXHWX 3HAYEHb; P1 — PidHMLs Mix rpynamu YJTHA X031 Ta KI XO3/1; p2 — pisHuus mix rpynamu Y/IHA 1a KI'; ps3 — pisHuus mix rpynamu Y/THA
X031 Ta YIIHA

Notes. % — per cent of predicted; p1 — difference among groups CW COPD and CG COPD; p2 — difference among groups CW and CG; p3 — difference among groups CW COPD
and CW
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daxkTop KypiHHSI, BIUIMB SIKOTO Ha PO3BUTOK OPOHXO-
JIeTeHEeBO1 MaToJIOril € 3arajJlbHOBIIOMMUM, Y XBOPUX Ha
XO3JI, 1K OCHOBHOI TpyIIH, TaK i TPYITH MMOPiBHIHHS OyB
JoBouti cyTTeBUM (puc. 1). JlocToBipHO OiJibIlIa KiIbKiCTh
oci0, gKi kypuau, oyna cepea xsopux Ha XO3JI VIIHA
Ta Yy KOHTpOJIbHil rpyni xBopux Ha XO3JI nopiBHSIHO i3
nigrpynoto YJIHA, ki He Manu 3aXBOproBaHb OPOHXO-
JIETEHEBOI CUCTEMU.

3a pe3yiabTaTaMyd BUBYEHHS ITOKA3HUKIB 3arajJbHOTO
aHaJIi3y KpOBi BUSBJICHO JOCTOBIPHO BMIIWI MOKA3HUK
BiZHOCHOI KiJIbKOCTi eo3nHodiniB B migrpyni YJIHA, sxki
xBopitoTh Ha XO3JI, MopiBHSAHO i3 Ipyro XBOPUX Ha
XO3J1, gKi 3a3HaM Iii pamiallifHOTO OMPOMiHEHHS Y
Mexxax (POHOBUX 3HaueHb. BUsIBIeHI 3MiHU ITOTPEOYIOTh
MOTATKOBUX MOCTIMKEeHD IS BU3HAYCHHS IPUYMH 1IHO-
ro ¢penomeny npu XO3JI B YJIIHA.

B VJIHA nopiBHsiHO i3 miarpynoo XO3JI KoHTposto
CIIOCTEpPiraanch JOCTOBIPHO OiJibllie 3HAYEHHST MOKA3HUKA
agnmku (MRC): (2,3 &+ 0,8) 6aniB y rpyni YJIHA mipotn
(2,0 = 1,1) y rpymi HK, p < 0,01, yacToTu 3aroctpeHb Ha
pik (2,8 £ 0,8) ta (1,7 £ 0,4), BignosinHo, p < 0,01. BcTa-
HOBJICHO HEraTUBHY KOpPEJSILiAHY 3ai1exHicTb (r = -0,358,
p < 0,05) Mix MOKasHUKOM 6 XBMJIMHHOI XOOM Ta BIKOM
xBopux Ha XO3JI nmauientiB. Kpim Toro, BUsIBIeHO Hera-
TUBHUI KOPESUiAHUI 3B’SI30K MiX AMCTAHLIEIO, SIKY
MPOXOIWJIN MALEHTH Mif Yyac 6 XBUJIMHHOL XOIU, Ta 00’€-
MoM dopcoBaHoro Buauxy 3a 1 c¢. (ODBy) (1) (r = 0,743;
p < 0,05), ¢opcoBaHOIO KUTTEBOIO E€MHICTIO JIeT€Hb
(®XKEJ) () (r = 0,692; p < 0,05), criBBiTHOLICHHS
O®B,;/ODB¢ (r=10,697; p < 0,05), 06’eMoM HopcoOBaAHOTO
Buauxy 3a 6¢ ODBg (71) (r=0,727; p < 0,05), nudysiitHoro
3naTHICTIO JJereHb (MMoJib/xB/KI1a) (r = 0,754; p < 0,05).

The smoking factor in patients with COPD, which
influence on the development of bronchopulmonary
pathology is well-known, was quite significant, both
the main group and comparison group (Fig. 1). The
number of smokers was significantly higher among
COPD patients CW and in the control group of
patients with COPD compared to the CW subgroup
that did not have bronchopulmonary pathology.

The analysis of the general blood test parameters
showed a significantly higher proportion of the rel-
ative number of eosinophils in the CW subgroup
with COPD compared with the group CG with
COPD, who undergone indluence of radiation
exposure. The revealed changes need additional
research to determine the causes of this phenome-
non in CW having COPD.

In CW, compared to the CG COPD subgroup,
there were significantly lower dyspnea index
(MRC): (2.3 £ 0.8) points in the CW group (2.0 *
1.1) in the CG group, p <0.01, the frequency of
exacerbations per year (2.8 £ 0.8) and (1.7 £ 0.4),
respectively, p <0.01. The negative correlation
(r = -0.358, p <0.05) was established between the
6-minute walk rate and the age of COPD patients.
Negative correlation was observed between the 6-
minute walk distance, and forced exhalation vol-
ume for 1 sec. (FEV)) (1) (r = 0.743; p < 0.05);
forced vital capacity (FVC) (1) (r=0.692; p < 0.05),
the ratio of FEV,/FEVs (r = 0.697; p < 0.05),
forced exhalation volume for 6 sec (FEVe) (1)
(r = 0.727; p < 0.05), Diffusion Lung Capacity
(mmol / min / kPa) (r =0.754, p < 0.05).

% 50
45
40|~
35
30|
25

YNIHA X03/1
CW COPD

YJIHA / CW

Kr/CG

Krxo3n
CG COPD

PucyHok 1. Po3nopgin yuacHukis JIHA Ha YAEC Ta 0Ci6 KOHTPONbHUX rpyn 33 3BUYKOIO KYPUTH
MpumiTka. * — poctoipHa pi3HMUa Mix rpynamu YJTHA XO3J1 ta YJTHA; ** — pocToBipHa pisHumusa mixx rpynamu KIM XO3J1 ta YJTHA.

Figure 1. Distribution of CW of ChNPP and the control groups on the habit of smoking

Note. * - significant difference between the CW with COPD and CW groups; ** — a significant difference between the control group with

COPD and CW.
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Figure 2. The dose dependence of the FEV,% of the proper values in CW of the ChNPP

ITpu nocaimkeHHi criporpadiyHUX MOKA3HUKIB 3 ypaxy-
BaHHSM JI03 pafialliifHOro OnpoMiHEHHSI BCTaHOBJIEHMUIA
MO3UTUBHUI KOPESLIIMHUIA 3B’ 130K MiXK 03010 paialliii-
HOTO ompoMiHeHHs Ta nmokasHnkamu OMB; B yyacHUKIB
JIHA na YAEC, He3anexHO Bif HasBHOCTI XpOHiYHOTO
0OCTPYKTHMBHOTO 3aXBOPIOBAHHS JIETEHb (pUC. 2).

Takuii camuii 3B’430K criocTepiraBcs i aJisd MOKa3HUKA
MOIll7s B yuacumkiB JIHA na YAEC, He3anexxHO Big HasIB-
HOCTi XpOHIYHOT'O OOCTPYKTHBHOTI'O 3aXBOPIOBAHHS JIETEHb.

3a pesynbratamu OomiruieTu3morpacdii y XBOpux Ha
XO3JI yuyacnukiB IHA na HAEC Ha YAEC nopiBHSIHO
3 HO30JIOTIYHMM KOHTpPOJIEM BM3HAYaja0Ch 3HAYHE JOC-
TOBipHE MOPYIIEHHS CITiBBIZHOIIEHHS JereHeBUX 00’ €-
MiB, a came: 30iIbIIIEHHS BHYTPIillTHBOTPYAHOIO THUCKY
(BTI') — (141,8 £ 19,8) % Ta (123,4 + 17,5) % Bin-
noBigHO, p < 0,05; 3araabHOI éMHOCTI JereHb (3€JI) —
(132,3+£16,9) % ta (117,7 £ 18,7) % BinnosigHo, p < 0,05;
3aMIIKoBoro o6’emy jereds (30J1) — (187,6 £43,5) %
ta (162,4 = 39,1) % BignosigHo, p < 0,05, 110 CBiAYUTH
PO 3HUXKEHHS eJIaCTUYHOCTI JIereHb, OUIbII BUpaXKeHi
pecnipaTopHi MOpPYIIEHHS BHACIIIOK JIETEHEBOI Tirep-
iHpaauii. Yei i nokasHuku ooninaeTusmorpadii 6y-
Ju pemo Otk B rpymi YJIHA, ane mocToBipHO He
Bigpi3HsLIMCh. BcTaHOBIIEHUI TTO3UTUBHUM KOpEIsILiii-
HU 3B’SI30K MiX 103010 paJialliiflHOTO ONIPOMiHEHHS Ta
MOKAa3HUKOM BHYTPIIIHBOTPYIHOTO TUCKY B YYACHUKIB
JIHA na YAEC (r = 0,1449, p < 0,05).

Haii6inblia KinbKicTh MaLi€HTIB, BKIOUYEHUX 10 TPYIl
JMOCJIIKeHHS, CTpaXKIaJdu Ha CeplieBO-CYIMHHI 3aXBO-
poBaHHsa (CC3) Ta uepeOpoBacKyIsSIpHY IaTOJIOTiI0
(IIBIT). ¥ rpynax yyacHukiB JIHA Ha YAEC nocroBipHO
OinpIma KinbKicTh ocid manm pisHi CC3 ta LIBII, Hix
oco6u KoHTpoJibHOI rpynu (p< 0,001). JlocTOBipHO MEH-
11a KiJIBKiCTh CYMyTHiX 3aXBOPIOBaHb BiAMiuyeHa Y KOHT-
POJIbHIM I'pyIli MOPiBHSHO i3 rpynaMu ydyacHukis JIHA
Ha YAEC (p<0,001).

Spirometry parameters analysis in correspon-
dence with the doses of radiation exposure showed
a positive correlation between the dose of radia-
tion exposure and the FEV, in the CW, regardless
of the presence of chronic obstructive pulmonary
disease (Fig. 2).

The same connection was observed for the FEF75
in CW at the ChNPP, regardless of the presence of
chronic obstructive pulmonary disease.

According to the results of bodipletismography
in patients CW with COPD compared with CG
with COPD, a significant violation of the ratio of
pulmonary volume, namely: increase of intratho-
racic pressure (ITGV) — (141.8 = 19.8) % and
(123.4 £ 17.5) % respectively, p < 0.05; total lungs
capacity (TLC) — (132.3 £ 16.9) % and (117.7 £
18.7) % respectively, p <0.05; residual volume of
lungs (RV) — (187.6 £ 43.5) % and (162.4 + 39.1) %,
respectively, p <0.05, indicating a decrease in elas-
ticity of the lungs, more pronounced respiratory
disturbances due to pulmonary hyperinflation. All
other indicators of bodyplethysmography were
higher in the CW group, but did not differ signifi-
cantly. A positive correlation between the dose of
radiation exposure and the index of intrathoracic
pressure in CW of the ChNPP was established (r =
0.1449, p <0.05).

The largest number of patients included into
the study group suffered from cardiovascular
disease (CVD) and cerebro-vascular pathology
(CVP). In the CW groups, a significant number
of individuals had different CVD and CVP than
the control group (p <0.001). Relatively smaller
number of concomitant diseases was noted in
the control group compared with the CW groups
(p <0.001).
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V miarpymni xBopux Ha XO3JI YJIHA cnoctepiraBcs
JIOCTOBIPHO BUILMI PiBeHb XOJECTEPUHY, MOPiBHSHO i3
KOHTpOJIbHOIO Tpymoio ((5,52 £ 1,34) mMmoab/a Ta
(4,46 + 1,74) mmonnb/1, BinnosinHo, p < 0,05). I1puyo-
MY, KUIBKICTh OCiO, piBE€Hb XOJIECTEPUHY CHUPOBATKU
KPOBIi SIKMX OyB BUILKM 3a 6 MMOJIb/JI, Gyjia TOCTOBIPHO
BUILOIO y TPYMi Iali€eHTiB, sIKi xBopitoTh Ha XO3JI
(42,8 % y rpymi xBopux Ha XO3JI nopiBHsHO i3 28,3 % y
KOHTPOJIbHII TPyITi).

HagBHicTh MiABUILEHOTO PiBHIO XOJIECTEPUHY, IO
KOopecToHAye 3 BUcOKoio yactortoro CC3 rta LIBII,
MiATBEPIKY€E HAsIBHICTh B3AEMO3B’I3KiB IIIOJ0 CUCTEM-
Horo 3ananeHHs npu XO3JI i cynyTHIi cynuHHil maTo-
Jorii [10, 11].

IIpu npoBeneHHi pu3MK-aHali3y OaHUX BUKOpPUCTA-
HUI MOAYJb, TIPU3HAUYCHUI 11 OOPOOKHU iHAMBIAYyalb-
HUX TaHWUX 3 OIHAPHUM BiITYKOM Yy KOCOBCBKMX IpO-
nopuinHux Monensix [12—14].

INepen 00po6Kor0 JaHi Oy Kpoc KiacugikoBaHi 3a J0-
3010 onpoMiHeHHs (<0,05; 0,05-0,1; 0,1-0,2; 0,2—0.4; >
0,4 3B.), BikoM Ha MOMeHT obcTexxeHHs (< 55; 55—60;
60—65; 65—70; >70; poKiB), KiJIbKICTIO CYIyTHiX 3aXBOPIO-
BaHb (<7; 7—8; 9—10; >10), TIOTIOHONATIHHAM (KYpPUTb,
He KypUTb) Ta piBHEM XoJiecTepuHy (<6 Ta > 6 MMOJIb/J).
TakuM YMHOM y pU3MK-aHaJTi3i OyJo 3aaisiHo 121 ocoby —
114 YJIHA Ha YAEC Ta 7 0ci6 3 KOHTPOJIbHOI I'PyIIH, Y
39 3 Hux Oys0 miarHoctoBaHo XO3JI.

Ta6nauusa 2

In the subgroup of CW with COPD there was a
significantly higher level of cholesterol compared
with the control group ((5.52 £ 1.34) mmol /1 and
(4.46 £ 1.74) mmol / 1, respectively, p < 0.05).
Moreover, the number of people with serum cho-
lesterol levels higher than 6 mmol / 1 was signifi-
cantly higher in the group of patients with COPD
(42.8% in the COPD patients compared to 28.3%
in the CG).

The elevated cholesterol level which corresponds
with high incidence of CVD and CVP, confirms
the existence of interconnections with systemic
inflammation in COPD and concomitant vascular
pathology [10, 11].

Data risk analysis was carried out using the mod-
ules, which is intended for the processing of indi-
vidual data with a binary response in the Kosovo
proportional models [12—14].

Before analysis, the data were cross-classified by
radiation dose (<0.05; 0.05—0.1; 0.1-0.2; 0.2—0.4;
> 0.4 Sv); age at the time of the examination (< 55;
55—60; 60—65; 65—70; > 70; years), the number of
concomitant diseases (<7; 7—8; 9—10; > 10), smok-
ing (smoking, smoking) and cholesterol levels (< 6
and > 6 mmol / L). Thus, in the risk analysis 121
persons were involved — 114 CW at the ChNPP and
7 persons from the CG, 39 of them had COPD.

BipHoweHHa waHciB (OR), 95% posipunii intepBan (95% CI), Ta TecT AocToBipHOCTi Ha 6a3i dyHKuii

BiporigHocti (LRT) ana pisHux rpyn
Table 2

The odds ratio (OR), the 95% confidence interval (95% CI), and the probability reliability (LRT) probability

test for different groups

MapameTtp Kateropia  Kinbkictb Bunapkie XO3J1 3aranbHa KinbKicTb OR  95%Cl LRT
Parameter Category Number of COPD cases  The total number 0
<0.05 7 28 1,0 -
3 0.05-0.1 6 16 30 0,7-128
g‘m' Y 0.1-0.2 9 22 18 0563 | P05
0S€, oV 0.2-0.4 14 36 1,7 06-55
>0.4 3 19 0,4 0,1-1,9
<55 8 23 1,0 -
Bik Ha MOMEHT 0BCTEXEHHS, POKU 55-60 12 36 1,4 0,4-5,1 Pv>0.5
Age at the time of the survey, years 60-65 10 32 1,0 0,3-3,6 '
65+ 9 30 1,4 0,4-5,3
KypitHsi He kypsitb / non-smokers 23 87 1,0 - Pv=0.03
Smoking Kypsitb / smokers 16 34 2,7 1,1-6,4 ’
PiBeHb XxonecTepuHy < 6 Mmonb - 17 / mmol - I 21 74 1,0 - Pv=0.1
Cholesterol level > 6 mmonb - '/ mmol - I 9 21 2,5 0,8-7,3 '
<7 4 25 1,0 -
KinbKicTb CynyTHiX 3aXBOPIOBaHb 7-8 7 26 1,5 0,4-6,1 Pv=0.1
Number of concomitant disease 9-10 19 49 29 0,8-10,0 '
10+ 9 21 4,2 1,0-16,9
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Jns koxHoi rpynu OyJIo po3paxoBaHO BiTHOILIEHHS
maHciB (Odds Ratio), ixwiit 95% noBipuuii iHTepBai, a Ta-
KOX CTATUCTUIHUI TECT JOCTOBIPHOCTI Ha OCHOBI (PYHK-
wii BiporinHocTi (Likelihood Ratio Test) (Tadmuiis 2).

Bussneno, mo puzuk XO3JI cTaTUCTUYHO JOCTOBIPHO
y 2,7 pa3u 6inbumii y ocio, 1mo Kypstb. Ha Mexi craTuc-
tnaHoi goctoBipHOCTi (Pv=0,1) € xopensig mixx XO3J1
Ta KiJIbKIiCTIO iHIIMX CYMYTHiX XBOpoO, Oe3rnmocepeaIHbo
He noB’s13aHux 3 XO3JI. Y Toii ke yac 3a1eXHICTh pU3U-
Ky XO3JI Bim mo3u ONpOMiHEHHSI Ta BiKy Ha JaHOMY
erani JOCHiIXEHb BMSBWJIACH CTATUCTUYHO HEIOC-
TOBIpHOIO.

BUCHOBKU

1. 3a pesynbraTaM KOMIUIEKCHOI OIIiIHKW CTaHy OpOHXO-
JereHeBoi cuctemu B ydyacHukiB JIHA na YAEC, axi
crpaxngaroTh Ha XO3JI KJiHiYHI MOKAa3HUKU 3aXBOPIO-
BaHHSl HE BiJPi3HSUIMCh B OCHOBHili Ta KOHTPOJIbHil
rpyIi.

2. 3a BiACYTHOCTI pi3HUIIi B MTOKA3HUKAX, SIKi XapaKTepu-
3y1oTh ctanito XO3JI y miarpyni YJIHA mopiBHSHO i3
OiArpynol0 KOHTPOJIO BHUSBJIAECHO IOCTOBIpHO BMILil
CTYTiHb 3aauKy 3a mkanoro MRC ((2,3 £+ 0,8) 6aris Ta
(2,0 £ 1,1), BignosigHo, p < 0,01), ZOCTOBIpHO BUIILY
4yacToTy 3arocTpeHnb Ha pik ((2,8 £ 0,8) ta (1,7 = 0,4),
BiamosigHo, p < 0,01).

3. BusBiieHO OiTbIl BUpaskeHi TTOPYIIEHHS TOJIEPAaHTHOCTI
0 (Pi3MYHOTO HAaBAHTAXKEHHS Ta HETaTUBHUI KOPEJISLIiii-
HUI 3B’30K MiX OWUCTAHILI€EI, SIKY MPOXOAWIM XBOpi Ha
XO3JI yyacHuku JIHA Ha YAEC nopiBHSIHO i3 TpyII010 HO-
30JI0MYHOr0 KOHTPOJIIO MiJ yac 6 XBUMIMHHOI xonu. Bera-
HOBJICHU I TTO3UTUBHUI KOPEJISILIITHUI 3B’ 130K MixK J03010
pamianiiiHoro orpomiHeHHs Ta mnokasHukamu O®PB; Ta
MOCys B yuacHukiB JIHA Ha YAEC, He3anexXHO Bill HasIB-
HOCTI XpOHIYHOTO OOCTPYKTMBHOI'O 3aXBOPHOBAHHSI JIETE€Hb.
4. ®akTopamu pusnkKy po3suTky XO3J1 B YJIHA 6ynu Ky-
PiHHS, Ta HasIBHICTh KOMOPOITHMX 3aXBOPIOBaHb, Oe31moce-
penHbo He noB’s13aHux 3 XO3JI. Y Toii ke yac 3a1exXHiCTh
pu3uky XO3JI Bim mo3m onpoMiHEHHST Ha JAHOMY eTalTi
JOCJIIIKEHb BUSIBUJIACH CTATUCTUYHO HETOCTOBIPHOIO.

CNMUCOK BUKOPUCTAHUX OAXEPEN

1. Cywko B. O. YpaxeHHs OpOHX0NereHeBoi CUCTEMMU Y Y4ACHUKIB
niksigauji Hacnigkis asapii Ha YopHobunbebkit AEC (1988-2016 pp.).
TonauaTs pokiB YopHOOUIBCHKOI KATACTPODY: PARIONOriYHI Ta Meany-
Hi Hacnigkn : HauionaneHa gonosige Ykpainm | 3a pep. L. A. basuku,
M. O. TpoHbka, t0. T. AutunkiHa, A. M. Cepatoka, B. O. Cywka. Kuis,
2016. C. 126—130.

2. Cywko B. 0., Paxcbka A. C. TMepebir XpoHiuHMX 0OCTPYKTUBHUX 3aXBO-
PIOBaHb NEreHIiB NpU IHraNsLiHOMY HAXO[DKEHHI PALJOHYKNIAIB NPUPOSHO-
ro Ta aBapiiiHoOro NOXOMXeHHs. 30ipka HayKoBuX rpaLb MiXHaPOLHOI Hay-

Odds Ratios and their 95% confidence interval
were calculated for each group, as well as the
Likelihood Ratio Test was applied (comparing the
goodness of fit of two statistical models) (Table 2).

It was found that the risk of COPD is 2.7 times
statistically significantly higher in smokers. Also,
on the verge of statistical accuracy (Pv = 0.1) there
is a correlation between COPD and the number of
other concomitant COPD not-related diseases. At
the same time, the dependence of COPD risk and
radiation dose and age at this stage of research is
statistically unreliable.

CONCLUSIONS

1. According to the results of the integrated assess-
ment of the bronchopulmonary system in the CW
on ChNPP with COPD, the clinical parameters of
the disease did not differ in the main and control
groups.

2. In the absence of difference in the parameters that
characterize the COPD stage in the CW subgroup, a
significantly higher degree of shortness of breath by
the MRC ((2.3 £ 0.8) points and (2.0 * 1,.1),
respectively, was found vs. the control subgroup),
p<0.01), reliably higher exacerbations per year ((2.8
* 0.8) and (1.7 £ 0.4), respectively, p <0.01).

3. There were more meaningful violations in
physical activity tolerance and a negative correla-
tion between the walking distances during a 6-
minute test in CW with COPD compared to the
control group with COPD. A positive correlation
between the dose of radiation exposure and the
FEV, and FEF7s indices in CW is established,
regardless of the presence of chronic obstructive
pulmonary disease.

4. The risk factors for COPD in CW were smoking
and presence of comorbid diseases not associated
with COPD. At the same time, the dependence of
COPD risk on radiation dose and age at this stage
of research was statistically unreliable.
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