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AHAJII3 ®AKTOPIB PU3UKY XPOHIYHOI'O OBCTPYKTUBHOI'O
3AXBOPIOBAHHSA JIETEHb B YYACHUKIB JIIKBIJIALIIL
HACJIIKIB ABAPII HA YAEC

Merta. lpoBecTn aHani3 BNAMBY iOHi3yOYOro BUNPOMIiHIOBAHHSA, BiKy Ta KypiHHA Ha PO3BUTOK XPOHIYHUX Hecne-
uMdiYHUX 3axBOPIOBAHb JiereHb B KOrOpTi y4yacHUKiB nikBigauii Hacnigkis aBapii Ha YAEC (YJTHA), BkntoyeHux fo
Kniniko-enigemionoriyHoro peectpy Y “HauioHanbHWin HayKOBUIA LLeHTp pafialitHoi MeanumnHu HauioHanbHoi aka-
AeMii MeAnyYHMX HayK Ykpainu”.
Marepianu Ta metoau. [lo aHanisy yBiiwnn gani Ha 7156 YITHA, 3 Hux 6 257 (87,4 %) 4onosiki Ta 899 (12,6 %)
KIHOK, IKUX O6yno obcTexxeHo y nepiod 3 1993 no 2010 pokK Ta OMSHYTO MYJbMOHONOMOM.
Pesynbratn. XpoHiyHi 3axBOoptoBaHHS GpoHXonereHeBoi cuctemn BussneHi y 50,0 % obctexeHux oci6. [losa on-
poMiHeHHs Gyna BiporigHo BULLO cepef y4acHMKiB JIHA, B AKUX PO3BUHYNUCH 3aXBOPIOBAHHA GPOHX0NEreHeBoi cuc-
Temm (24,29 + 0,82 c3B), nopiBHAHO 3 0ocobamu 6e3 bpoHxonereHesoi natonorii (14,58 + 0,62 c38), p=0,001. Y kypuis
4acToTa BMABNEHHA XPOHIYHOrO 0OCTPYKTUBHOIO 3aXBOPIOBAHHA lereHb Oyna BABiYi BULOIO, HIX Y TUX, XTO He KypuB
(10,2 Ta 5,16 %, BignosigHo, p = 0,0001).
BucHoBKuU. HeraTuBHWI BNIUB i0HI3yO4Oro BUNPOMiHIOBAHHA MOCUIIOBABCA iHWMMU (HAKTOPaMM PU3UKY PO3BUTKY
XPOHIYHMX OPOHXONEreHeBUX 3aXBOPIOBAHb: acoUiaLis MiX [O30BMM HABAHTAXEHHAM Ta COMATUYHOK MATONOTIEID
NposBAANach y 00CTEXEHMUX 0Ci0 y Billi cTaple 45 poKiB; Npu OAHAKOBIN [03i ONPOMiHEHHS PU3MK PO3BUTKY 3aXBO-
ploBaHb BpoHxonereHeBoi cuctemu OyB BULLUM Y KypLiB
KniouoBi cnoBa: YopHobunbcbka katactpoda, iHranauiiiHa gis pagioHyKnifiB, XxpoHiYHe 06CTPYKTUBHE 3aXBOPIOBAH-
Hs nereHb, HAKTOpPU PU3UKY, iI0HI3y0UYe BUNPOMiHIOBAHHS.
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Analysis of risk factors for chronic obstructive pulmonary disease in clean-up
workers of the Chornobyl accident

Objective. To analyze the effects of ionizing exposure, age and smoking on the development of chronic non-specific
lung disease in a cohort of liquidators of the Chornobyl consequences included in the Clinical and Epidemiological
Registry SI “National Research Center for Radiation Medicine of the National Academy of Medical Sciences of
Ukraine”.

Materials and methods. The analysis included data on 7156 of the Chornobyl liquidators, of which 6 257 (87.4 %)
men and 899 (12.6 %) women who were examined between 1993 and 2010 by pulmonologist.
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Results. Chronic bronchopulmonary diseases were detected in 50.0 % of the surveyed persons. The overall exposure
dose was significantly higher among liquidators, which developed bronchopulmonary diseases (24.29 + 0.82 sSv)
compared with those without bronchopulmonary disease (14.58 + 0.62 sSv), p = 0.001. In smokers the incidence of
chronic obstructive pulmonary disease was twice higher than in those who did not smoke (10.2 and 5.16 %, respec-

tively, p=0.0001).

Conclusion. The negative effect of ionizing radiation amplified by other risk factors for chronic bronchopulmonary
disease: association between exposure doses and somatic pathology manifested in the surveyed people over the age
of 45 years; at the same exposure dose risk of bronchopulmonary diseases was higher for smokers.

Key words: Chornobyl NPP accident, inhalation impact of radionuclide, chronic obstructive pulmonary disease, risk

factors, ionizing exposure.

Problems of radiation medicine and radiobiology. 2014;19:345-351.

Binpaneni Hacainky iHraasiuiiHoOro BIUIMBY pajio-
HYKJIiAiB Ha OpOHXOJIETEHEBY CHUCTEMY MOCTpaXKIaInX
BHACITiI0K YopHOOMILCHKOI KaTacTpodu, 3aTUIIAIOTECS
OJIHI€I0 3 aKTyaJIbHUX MPOOJIeM KIiHIYHOI pamiobionorii
[1, 2]. OnpoMiHeHHST OPOHXOJIETEHEBOI CUCTEMU JIIOIEH
nicis aBapii Ha YAEC BinOyBanoch nepeBaxkHO B Pe3yiib-
TaTi 30BHILIHBOIO OMPOMiHEHHSI Ta BAMXaHHS OCKOJKO-
BOI CYMillli palioOHYKJIidiB, 110 3HAXOAWIMCH Y ITTOBITpi.
YopHOOMIBCHKUI aep030Jib, MOTPAIUISIIOUN B AUXaJIbHi
LIUISIXM YYACHMKIB JlikBifgallii HacaiakiB aBapii Ha YAEC
(YJIHA) i gac mrepeOyBaHHS B 30Hi ITiIABUIIIEHOTO pa-
JialifHOrO HaBaHTaXKEHHS, CITPUSIB BUHUKHEHHIO Pi3HUX
OpoHxoJiereHeBUX 3axBopioBaHb [3, 4, 5]. 3a maHuMM
HauionanbHoi pomosBigi Ykpainu “25 pokiB YopHo-
OMITBCHKOI KaTacTpod”, XBOPpOOM TMXaTBLHOI CUCTEMH 3a
nomupeHicTio cepen YJIHA mocimaioTh yeTBepTe Miclie
MPOTITOM BChOTO Iepioay crmocTepexeHHs. KiiHiko-
emigmemionioriunuit peectp (KEP) OV “HauioHanbHuii
HayKOBUI LeHTp pamiauiiiHol MeauuuHu HaiioHanbHO1
akaneMii MeguuHux Hayk Ykpainun” (HHIIPM) Bkasye Ha
3pOCTaHHS TTOKA3HMKIiB 3aXBOPIOBAHOCTI Ha XPOHiUuHE
OOCTPYKTHBHE 3axBoproBaHHs JjereHb (XO3JI) y rpymi
VIIHA. B yyacHuKiB JlikBigaLii HacainkiB YopHOOUIbCh-
Koi katactpodu 1986—1987 pp., onpoMiHEHUX y A03ax
250 M3B i BUIlE, BUSBJICHI BipOTilHI BiIHOCHI PU3UKU
3aXBOPIOBAHHSI HA XPOHIYHUIA OOCTPYKTUBHUM OPOHXIT Ta
3B’SI30K IIi€l HEIyTH 3 OTpUMaHOIO 103010 [1].

Ha ocHOBi KOropTHUX eMigeMioNOTiYHUX JOCTiIXKEHb,
BUKOHaHMX y mepion 1988—2008 pp., BU3HA4YeHO, IO
nicasiaBapiiHUiA Mepiof BiA3HAYMBCS Y LIbOTO KOHTMH-
TeHTY 3POCTaHHSIM PiBHSI HEIyXJIMHHUX XBOPOO, 0CO0-
JIUBO cepell 0ci0, sIKi OTpMMaIn A03Y 30BHIillIHLOTO OIT-
pomineHHs 0,25—0,7 Ip. XBopoOM opraHiB AUXaHHS
MOCiJal0Th YETBEPTE MiClle Y CTPYKTYpi iHBaJIiIHOCTI Ta
CMEPTHOCTI BiJ HEOYXJIMHHUX XBOPOO IIiCsl XBOpPOO
CUCTEMHU KPOBOOOIry, XBOPOO HEpBOBOI CUCTEMU Ta Op-
TaHiB YyTTs, XBOPOO OpraHiB TpaBAeHHS. 3a3HaYeHO, 110
cepell (akTOpiB PU3UKY XPOHIYHOTO OOCTPYKTUBHOTO
oponxity B YJIHA HaliBax1uBillle Miclie Ma€ KypiHHS

Long-term effects of inhaled radionuclides impact
on bronchopulmonary system affected by the
Chornobyl disaster remains one of the urgent
problems of clinical radiobiology [1, 2]. Exposure
of bronchopulmonary system after the accident
occurred mainly as a result of external exposure
and inhalation of fission product composition of
radionuclides that were in the air. Chornobyl
aerosol entering the respiratory tract of clean-up
workers during their stay in the area of high radia-
tion exposure, facilitated the emergence of various
bronchopulmonary diseases [3, 4, 5]. According to
the National Report of Ukraine “25 years after the
Chornobyl disaster” the diseases of the respiratory
system in prevalence among clean-up workers are
at the fourth place during the whole observation
period [1]. The Clinical and Epidemiological con-
trol Register (CER) of the SI “National Research
Center for Radiation Medicine of the National
Academy of Medical Sciences of Ukraine”
(NRCRM) refers to the growth of the incidence of
COPD in the group of clean-up workers. In clean-
up workers of the Chornobyl disaster of 1986—
1987, that were exposed at doses above 250 mSv
the probable relative risk of chronic obstructive
bronchitis and communication of the disease to
the received dose was found.

Based on epidemiological cohort studies carried
out in the period of 1988—2008, it was determined
that the post-accident period marked growth in this
population of non-neoplastic diseases, especially
among people who received a dose of external expo-
sure 0.25—0.7 Gy, respiratory diseases rank fourth
place in the structure of morbidity and mortality
from non malignant diseases (after cardiovascular
diseases, diseases of the nervous system and sense
organs, digestive diseases). It is noted that among
the risk factors for chronic obstructive bronchitis in
clean-up workers of the Chornobyl accident the
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(60 %), yacTi rocTpi pecmipaTopHi 3axBopioBaHHsT (17
%), HecpUATIMBI yMoBU mpauli (8 %), 103a 30BHIlIIHb-
oro onpominenss (7 %) [6].

LinecnpamoBaHe kiiHiuHe oOctexeHHsS YJIHA mo3-
BOJIMJIO 3’SICYBaTH MAaTOr€HETUYHY POJIb MPOJOHTOBAHOT
MEePCUCTEHLIiT pagioaKTMBHOIO MUy B (DOPMYyBaHHI L€l
naroJorii [7, 8]. Le, 3rinHo 3 gaHUMU JiTepaTypu, 3y-
MOBJIEHE, HacaMIleped, OCOOJIMBOCTSIMU rapsuux yac-
TOK, 3JaTHUX TPUBAJIMI Yac AEITOHYBAaTHCS B JIETEHEBIil
napeHxiMi, pealizylouu JoKaabHy NaTOreHHY Mil0.

IIpote BnuB paniaiii YopHOOUIBCHKOTO MOXOIXKEH-
HS 9K iMOBipHOTO (pakTOpy PU3UKY PO3BUTKY XBOpPOO
OpOHXOJIETeHEBOI CHCTEeM 3aJIMIIAEThCS 10 KiHLS He
BUBUCHUM Ta BUKJIMKAE TUCKYCIiIO cepell HayKOBIIiB.

MeTa J0CIiIKeHHS: TIPOBECTH aHaJli3 BIUIMBY i0Hi3yI04OTO
BUITPOMIHIOBaHHS, BiKy Ta KypiHHSI Ha pPO3BUTOK XpPO-
HIYHUX Hecrelu@iyHMX 3aXBOPIOBaHb JiIeTeHb B KOropTi
YYaCHUKIB JIiKBiganii HacainkiB aBapii Ha YAEC, Bkimioue-
Hux g0 Kiiniko-emigeMionoriunoro peectpy HHLIPM.

MATEPIAJI TA METOJIU TOCIIII2KEHDb
ITposeneHo ananiz 6asu ganux KEP HHIIPM. IIpoa-
HajizoBaHo kKoropty YJIHA, saxux Oyno oOCTeXeHO Y
nepion 3 1993 nmo 2013 poku Ta OTJSTHYTO MYJIBMOHOJIO-
roMm. O6poOKa OTpUMaHUX JaHUX 3[iliCHIOBaJIaCh METO-
JlaMU BapiallilHOI CTATUCTUKU 1IOA0 ITapaMeTPUYHUX Ta
HelmapaMeTpUYHUX AaHUX 3 BUKOPUCTAHHSIM IIaKeTy
CTaHIAPTHUX CTATUCTUYHUX IIPOrPaM.

PE3VYJIBTATU TA OBI'OBOPEHHS

Ho ananizy ysiinum gaHi Ha 7 156 YJIHA, 3 Hux 6 257
(87,4 %) yonosikiB Ta 899 (12,6 %) XiHOK, SIKMX OYyJO
obcrexeHo y nepioa 3 1993 mo 2010 poku, sikux 0yJio or-
JISHYTO JIiKapeM-ITyJIbMOHOJIOTOM. 3a TIepioJ] CIiocTepe-
KeHHs BusBiIeHO 3 575 xBopux (50,0 % Bin 3arajabHOI
KUTBKOCTI OOCTEXXE€HMX) Ha XPOHIYHi 3aXBOPIOBaHHS
o6ponxosiereneBoi cuctemu (bJIC). Hailtuactimmumu
dopMaMu XpOHIYHUX OPOHXOJIETEHEBUX 3aXBOPIOBaHb
OyM XpOHIYHUI HeoOCTpYKTUBHMIT OpoHxiT (XHDB) (2
588 BUMaAKiB), XpOHiYHE OOCTPYKTUBHE 3aXBOPIOBAHHS
nereHb (XO3JI) (736 BumankiB) Ta GpoHXiaqbHA acTMa
(BA) (194 Bunankmn).

Jlo3a oTpuMaHOTO ONMPOMiHEHHS 3a JOKYMEHTaMM Oy-
sa Bimoma y 2 810 YJIHA, cepen Hux y 874 ocib Bennuu-
Ha 1034 OMpOMiHeHHs OyJia BepudikKoBaHa CHiBpOOiT-
HUKaMU BiJily JO3UMETPil Mif KepiBHULITBOM . 0. H.
B. B. Yymaka.

B wminomy, oTpuMaHa go3a onmpoMiHeHHsI Oyjia Bipo-
rinHo Bulo1o cepen YJIHA, B IK1X pO3BUHYJIUCH 3aXBO-
pIOBaHHSI OpPOHXOJIET€HEBOI CUCTEMM, MOPIBHSIHO 3

most important place is smoking (60 %), frequent
acute respiratory infections (17 %), poor working
conditions (8 %), external exposure dose (7 %) [6].

Meaningful clinical examination of clean-up
workers allowed to clarify pathogenetic role of pro-
longed persistence of radioactive dust in formation
in this disease [7, 8]. This, according to the litera-
ture, due primarily features hot particles which
deposited for a long time in the lung parenchyma,
implementing local pathogenic effects.

However, the impact of the Chornobyl radiation
as a possible risk factor for diseases of bronchopul-
monary system is not fully understood and is
debate among scientists.

Objective: to analyze the effects of ionizing expo-
sure, age and smoking on the development of
chronic non-specific lung disease in a cohort of
clean-up workers of the Chornobyl consequences
included in the NRCRM CER.

MATERIAL AND METHODS

Analysis of NRCRM CER database was carried out.
A cohort of clean-up workers of the ChNPP acci-
dent who were surveyed since 1993 till 2010 and
examined by medical pulmonologist was carried out.
Processing of the data was carried out by methods of
variation statistics on parametric and nonparametric
data using standard statistical software package.

RESULTS AND DISCUSSION

The analysis included data on 7156 of the
Chornobyl clean-up workers, of which 6257
(87.4%) men and 899 (12.6%) women who were
examined between 1993 and 2013 by pulmonolo-
gist. During the period of observation 3575 pa-
tients (50.0% of the patients) with chronic bron-
chopulmonary disease (BPD) was found. The
most common forms of chronic bronchopul-
monary diseases were chronic nonobstructive
bronchitis (CNB) (2588 cases), chronic obstruc-
tive pulmonary disease (COPD) (736 cases) and
bronchial asthma (BA) (194 cases).

The exposure dose received by the documents
was known in 2810 clean-up workers, including
874 people, the exposure dose for whom was veri-
fied by the department under the direction of Dr.
Chumak V.V.

The overall exposure dose was significantly high-
er among clean-up workers, which developed
bronchopulmonary disease compared with clean-
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VJIHA 6e3 nmartosorii BJIC i cknana BianmosigHo (24,29 +
0,82) ¢3B, menmiana — 11,7 ¢3B, nportu (14,58 £ 0,62)
¢3B, meniaHa — 6 ¢3B, p = 0,001. Llg 3anexHicTh 36epi-
rajach i y BUITaAKYy, KOJIY J03a ONPOMiHEHHS OyJia BCTa-
HOBJIEHA TUTbKM 3a JokyMeHTamu: (22,13 £ 0,96) c3B,
Meniana — 13 ¢3B, potu (16,05 £ 0,70) c3B, MeaiaHa —
9,4 c3B, p = 0,001 (1 935 nmauienTiB). OnmHaK y miaArpyIr
874 narieHTiB 3 Bepu¢iKoBaHUMHU J03aMU OIMPOMiHEH-
HsI, po30iXHOCTI Oynu OuUTbI oyeBUMAHUMU: (27,93 =+
1,51) ¢3B, meniana — 11 ¢38B, npotu (9,15 £ 1,33) ¢3B,
meniana — 2 ¢3B, p = 0,001. Kpim Toro, orppMana mo3a
OIpoMiHeHHs OyJa BiporigHo Buioio B YJIHA, B skux
PO3BUHYJIUCH XPOHIYHUI HEOOCTPYKTUBHUI OPOHXIT Ta
XpOHiIYHE OOCTPYKTUBHE 3aXBOPIOBAaHHS JICTeHb ITOPiB-
HsHO 3 YJIHA 6e3 3a3HaueHoi maTosorii (tabdi. 1). Box-
HoYac J03M OIMPOMiHEHHS YYaCHUKIB JiKBimauii aBapii
Ha YAEC 3 XHb ta XO3JI BiporiiHo He po3pi3HIIUCH
(p > 0,05).

Mu TakoxX IpoaHarizyBaiy 9acToTy po3BuTKy XH3JI
cepen yuyacHuKiB JIHA B okpeMux miarpynax, BUTIJIEHUX
Ha OCHOBi OTpUMaHO1 03U OITPOMiHeHH: (Tab1. 2, puc. 1).

B VJIHA, gxi oTpumanu OifbIl BUCOKi [03U OII-
POMiHEHHSI, CIIOCTEpirajoch BipOTiJlHE ITOCTYIIOBE
3pOCTAHHS KiJTbKOCTI OpPOHXOJEreHEeBUX 3aXBOPIO-
BaHb.

Bussunock, mo B YJIHA vy Biui crapiie 45 pokiB B 011-
HOpPIiJHMX BiKOBUX HiArpynax HasiBHICTb COMaTUYHOI Ma-
TOJIOTi1 OPOHXOJIETeHEeBOI CUCTEMU acolliiioBaHa 3 OTPU-
MaHOIO OUTBIII 3HAYHOIO JO3010 OTIPOMiHEHHS.

Ta6nuusa 1

up workers without bronchopulmonary patho-
logy and amounted to 24.29 £ 0.82 c¢Sv (median
11.7 ¢Sv) against 14.58 £ 0 62 cSv (median 6 cSv),
p = 0.001. This relationship persisted when the
dose has been established only for documents:
22.13 £ 0.96 cSv (median 13 cSv) against 16.05 +
0.70 ¢Sv (median 9.4 cSv), p = 0.001 (1935
patients). However, in a subgroup of 874 patients
with verified doses, the differences were more
apparent: 27.93 = 1.51 cSv (median 11 cSv) vs.
9.15 + 1.33 ¢Sv (median 2 cSv), p = 0.001. In
addition, the exposure dose was significantly high-
er in clean-up workers of the Chornobyl with
chronic nonobstructive bronchitis and chronic
obstructive pulmonary disease compared with per-
sons without pathology (Table 1). However, doses
in clean-up workers with CNB and COPD did not
differ significantly (p > 0.05).

The incidence of COPD among clean-up work-
ers in some subgroups based on the received expo-
sure doses was analyzed (Table 2; Fig. 1).

In the Chornobyl clean-up workers who received
higher exposure doses, likely observed a gradual
increase in the number of bronchopulmonary dis-
eases.

It turned out that for the clean-up workers aged
over 45 years in homogeneous subgroups the pres-
ence of bronchopulmonary pathology was associ-
ated with the larger received dose.

OTpumaHa fo3a onpoMiHeHHA y 06CTeXeHMX yyacHuKiB nikeigauii Hacnigkis aBapii Ha YAEC 3anexHo Bip

HaABHOCTI 6poHxonereHeBoi naronorii
Table 1

Exposure dose in examined clean-up workers of the Chornobyl accident, depending on the availability of

bronchopulmonary disease

Hosonoriuxi popmu

[lo3a onpomiHeHHs / exposure dose

Clinical entities Bci xBopi 3 BigoMumu go3amu

All patients with doses available

[lo3sa He BepudikoBaHa
Non-verified dose

[o3sa BepudikoBaHa
Verified dose

n=2810 n=1936 n=874
XpoHiuHuii HeoGCTPYKTMBHMIA GPOHXIT / chronic nonobstructive bronchitis
€ / present 24,37 + 1,01 22,09 = 1,20 28,24 = 1,79
Hewmae / absent 17,59 + 0,63 17,71 = 0,66 17,24 + 1,51
Biporignictb / probability 0,001 0,001 0,001
XpoHiuHi 00CTPYKTUBHI 3aXBOpIOBaHHS nereHb / chronic obstructive pulmonary disease
€ / present 25,64 £ 1,75 23,24 £ 1,91 29,65 + 3,41
Hemae / absent 19,73 = 0,59 18,91 £ 0,65 21,64 £1,26
BiporigHicTb / probability 0,001 0,023 0,013
BpoxxianbHa actma / bronchial asthma
€ / present 19,41 £ 2,22 19,92 +£ 2,71 18,62 + 3,86
Hewmae / absent 20,57 £ 0,58 19,43 + 0,64 23,14 £ 1,23
BiporigHicTs / probability 0,713 0,896 0,447
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Ta6auuysa 2

YacToTa po3BUTKY XpOHiYHUX HecneuuidyHUX 3aXBOPIOBAHb JiereHb B yyacHuKie JIHA Ha YAEC 3anexHo Bip

[,03U ONpPOMiHeHHA
Table 2

The incidence of chronic nonspecific lung diseases in liguidators of the Chornobyl accident depending on the

exposure dose

Migrpynu xsopux
Patient subgroups

YacToTa XpoHi4HUX HecneunpiyHMX 3aXBOPIOBaHb JiereHb, %
Incidence of chronic nonspecific lung diseases (%)

Bci 3axBopioBaHHS XHB Xo3n BpoHxianbHa acTMa
All diseases CNB COPD Bronchial asthma
[o3a HeBigoma / dose unknown; n=4346 42,6 31,5 8,1 2,3
< 1 ¢3s/cSv; n = 366 47,5 33,6 10,7 2,5
1-5 ¢3B/cSv; n = 586 55,3 415 9,7 3,2
5-10 c38/cSv; n = 449 62,8 43,2 13,4 47
10-25 ¢3B/cSv; n = 608 62,7 451 14,5 2,1
25-50 ¢38/cSv; n = 530 65,1 43,8 16,2 4,6
50-75 ¢38/cSv; n = 119 73,1 50,4 15,1 6,7
75—100 ¢38/cSv; n = 60 86,0 56,7 21,7 1,7
> 100 ¢3B/cSv; n = 92 90,2 65,2 22,8 1,1
BiporigHicTb / probability 0,0001 0,0001 0,001 0,071

ITpu aHani3i miarpynu xBopux i3 874 mauieHTiB 3 Be-
prdiKOBaHNMHU 103aMU OIMPOMiHEHHST OTPUMAaHI TaKi 3K
caMi 3aKOHOMIpPHOCTi, OZHAK 3aJIeKHIiCTh 30iIbIIEHHS
BeanunHU 1034 B YJIHA 3 3aXBoproBaHHSIMU OpPOHXOJIE-
TeHEeBOI CUCTEeMU Y Billi cTapiie 3a 45 pokiB HA MOMEHT
o0cTexXeHHs1 Oyyia Oijbll BUpa3HOMO, a caMme: Yy Bili
30—34 poku (p = 0,492), 35—39 pokiB (p = 0,112),
40—44 poxu (p = 0,560), 45—49 pokiB (p = 0,001),
50—54 poku (p = 0,006), 55—59 pokiB (p = 0,003),
60—64 poxu (p = 0,001), 65—69 pokis (p = 0,020), 70
pokiB i crapiie (p = 0,05).

B uinomy koedillieHT Kopessiii MiX 103010 OIl-
pomiHeHHs i po3ButkoM XH3JI ckna 0,117; p=0,001.
Acomialiii Mi3k 4aCTOTOI0 OKPEMMX HO30JIOTIYHUX (PopM
Ta J03010 OMPOMiHEHHS BUSBIEHO He OYyJIO, Y 3B'SI3KY 3
HE3HAYHOIO KiIbKICTIO XBOPHMX B OKPEMUX IiATPYITax 3a-
JIEXKHO Bil BiKYy.

OpHMM i3 BCTAHOBJIEHUX (DAKTOPIB PU3NKY XBOPOO
OpOHXOJIEreHeBOI CUCTEMHM € malliHHs. B oOcTexkeHiit
Hamu KoropTi YJIHA dakTop majmiHHS TaKOX ITOKa3aB
JMOCTOBIpHY acolliallilo 3 HasBHICTIO COMAaTUYHOI IaTo-
Jsrorii B imomy (r=0,183; p=0,001), xpoHigHOTO HEOO-
CcTpyKTUBHOTO Oponxity (r = 0,154; p = 0,001) Ta xpo-
HIYHOTO OOCTPYKTUBHOTO 3aXBOPIOBAHHSI JIeT€Hb
(XO3JI) (r=0,087; p=0,01). ¥ xypuiB yacToTa BUSIB-
nenHs XH3JI 6ynma BaBidui BUIIOIO, HiXX Y TUX OCi0, 110
He nansTh: 46,23 npotu 27,46 % BiZHOCHO COMATUYHOI
nartoJjorii BJIC B minomy (p = 0,0001), 33,49 npotu
19,01 % BimHocHo XHB Ta 10,2 nportu 5,16% BigHOCHO
XO3JI (puc. 1).

In the analysis of the subgroup of 874 patients
with verified doses the same patterns were
received, but the dependence of dose increased in
clean-up workers with bronchopulmonary
pathology at the age of over 45 years at the time
the survey was more pronounced: age 30-—34
years (p = 0.492), 35—39 years (p =0.112), 40—44
years (p = 0.560), 45—49 years (p = 0.001), 50—54
years (p = 0.006), 55—59 years (p = 0.003), 60—64
years (p = 0.001), 65—69 years (p = 0.020), 70
years and older (p = 0.05).

In general, the correlation coefficient between
exposure dose and the development of COPD was
0.117, p = 0.001. Association between frequency
of certain forms of disease and exposure dose was
not found, due to the small number of patients in
some subgroups according to age.

One of the established risk factors for bronchopul-
monary disease is smoking. In our cohort of the
Chornobyl clean-up workers smoking factor also
showed reliable association with the presence of
somatic pathology in general (r =10.183; p=0.001),
chronic nonobstructive bronchitis (r = 0.154; p =
0.001) and chronic obstructive pulmonary disease
(COPD) (r = 0.087; p = 0.01). Smokers preva-
lence of COPD was twice higher than in those who
did not smoke: 46.23% vs. 27.46% compared to
somatic pathology BPD in general (p = 0.0001),
33.49% against 19.01% relatively CNB and 10.2%
against 5.16% compared to COPD (Fig. 1).
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Figure 1. The frequency of somatic diseases of bronchopulmonary system of clean-up workers depending on

smoking factor

Pusuk po3BUTKY XBOpPOO OPOHXOJIET€HEBOI CUCTEMM,
3okpeMa XO3JI, B YJIHA, gKi KUHYJIU TAJIUTHA, JOC-
TOBipHO 3HMXKYBaBCS, 1O € MiACTAaBOIO JJIsI IPOBEACHHS
npodiaakKTUYHOI pOOOTH B LIbOMY HAIIPSIMKY.

Tak, sIKIIIo pu3uK po3BUTKY Iarojorii bJIC y mizomy
Utk KypuiB ctaHoBuB 2,909 (95 % CI 2,526— 3,349), a
s Tux, 1wo He nanuau, — 0,524 (0,479— 0,573), p =
0,001, To nns Tux, xro KUHYB nanuTtu, — 0,488 (0,419—
0,567). BimnosigHi pu3uku BigHOCHO po3BUTKY XHDB
craHoswiu 2,830 (2,427-3,301) nna kypuis, 0,476
(0,425—0,534) — pna Tux, XTo He manuThb, i 0,427
(0,361—0,504) — m1s TUX, XTO KUHYB IMaJIUTH. 1 po3-
Butky XO3JI: 2,112 (1,622-2,749) nns kypuis; 0,501
(0,392—-0,640) — i1 TUX, XTO He MaiauTh, i 0,943
(0,738—1,205) — st TUX, XTO KMHYB MTaJIUTH.

ITaniHHsT BUSIBUIOCH JOJATKOBUM (PaKTOPOM PHU3UKY
PO3BUTKY COMATHUYHOI MATOJIOTII Ha TJi [il i0Hi3ylI04oro
BUMNpPOMiHIOBaHHS. Tak, 3a yMOB OTpUMaHHS OJHAKOBOIL
031 OMPOMiHEHHSI, pU3UK PO3BUTKY 3aXBOPIOBaHb OYB
BUILMM cepell KypliB B MepeBaXkHill OibLIOCTI miama-
30HiB 103.

BUCHOBKU

1. Jlo3a oIpoMiHEHHS, OTpHMMaHa y4YaCHUKaMM
nmikBimamii HacminkiB aBapii Ha YAEC 3 HagBHICTIO
XPOHIYHUX HecTelndiYHuX 3aXBOPIOBAHb JEreHb CUC-
TeMu OyJia BUIIIOIO, HixK B 0Ci0, 6e3 OpoHXO0JIereHeBo1 Ia-
TOJIOTI.

2. B yuacHwmkiB nikBiganii HacminkiB aBapii Ha YAEC, B
SKUX PO3BUHYJIMCH XPOHIUHUIN HEOOCTPYKTUBHUMN
OpOHXIT Ta XpOHIYHE OOCTPYKTUBHE 3aXBOPIOBAHHS Jie-
reHb, 103a iOHi3yl04Oro OMpOMiHEHHs OyJjia BipOrimHO
BUILOIO.

The risk of bronchopulmonary diseases, including
COPD, for clean-up workers of the Chornobyl acci-
dent which quit smoking reduced significantly, that
is the basis for preventive work in this field.

Thus, if the risk of BPD in general for smokers was
2.909 (95% CI 2.526—3.349) and for non-smokers —
0.524 (0.479—0.573), p = 0.001, for those who quit
smoking — 0.488 (0.419—0.567). The corresponding
relative risks of CNB amounted to 2,830 (2,427—
3.301) for smokers, 0.476 (0.425— 0.534) for those
who do not smoke, and 0.427 (0.361—0.504) for
those who quit smoking. For the development of
COPD 2.112 (1.622—2.749) for smokers; 0.501
(0.392—-0.640) for those who do not smoke, and
0.943 (0.738—1.205) for those who quit smoking.

Smoking appears to be an additional risk factor
for somatic disease on the background of impact of
ionizing radiation. Thus, subject to the same expo-
sure dose, the risk of disease was higher among
smokers in by far the majority of range of exposure
doses.

CONCLUSIONS

1. Exposure dose received by clean-up workers of
the Chornobyl accident with the presence of
chronic nonspecific lung diseases system was
higher than in those without bronchopulmonary
disease.

2. Clean-up workers of the Chornobyl accident in
whom the chronic nonobstructive bronchitis and
chronic obstructive pulmonary disease were devel-
oped had the significantly higher radiation expo-
sure doses.
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3. I3 mpoaHaJlizoBaHKUX MOKAa3HUKIB (paKTOpaMu PU3UKY
po3BuTky XH3JI 6ynu Bik Ta najiHHs. BHecok 1ux ¢axk-
TOPiB MOCUJIIOBAB HeTaTUBHUIA BILUIMB iOHI3yIOUOTO BUII-
POMIHIOBaHHS: acoliallisl MiX IT030BMM HaBaHTaXKeH-
HSIM Ta COMaTUYHOIO MaTOJIOTi€I0 MPOSIBISIACh Y 00CTe-
JKEHMX 0cCi0, BikoM cTapiie 45 pokiB; Mpy OJHAKOBIii
J1031 ONPOMiHEHHS pU3UK PO3BUTKY 3aXBOPIOBAHb OPOH-
XOJIETeHEBOI CUCTEMU OYB BUILIMM Y KYPIIiB.
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