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IMMOEJTHAHHSA XPOHIYHUX 3AXBOPIOBAHBb OPTAHIB TNXAHHS
I3 CUHAPOMOM OBCTPYKTHBHOI'O AITHOE/TITIOITHOE CHY
B OCIB, IKI IOCTPAXKIAJIU BHACJITOK ABAPIi HA
YOPHOBWJIBCBHKIN AEC

MeToto po60Tn 6yno BUBUMTH B3AEMO3B'A30K MiXK QYHKLiOHANbHUM CTAHOM OPOHXONEreHeBOoi CUCTEMU Ta CUHLPOMOM
0OCTPYKTMBHOIO anHoe CHY Y XBOPWX HAa XPOHiYHE OOCTPYKTMBHE 3aXBOPIOBAHHSA NEreHb y4YacHMKiB NikBigauii
Hacnigkis aBapii (YJIHA) na YAEC y BignaneHomy nicnsaBapiiiHomy nepiogi.
Marepianu Ta meTogu. 06cTexKEHO 58 XBOPUX HA XPOHiYHE 0OCTPYKTUBHE 3axBoptoBaHHs nereHb YJIHA Ha YAEC yo-
noBivoi cTati: 21 3 cuHppomom o6cTpykTUBHOTO anHoe cHy (OAC), Ta 37 — 6e3 OAC. MpoBefeHo KOMNNEKC KNiHIYHKX,
(bYHKULIOHANbHUX JOCNILKEHD 3 CKPUHIHTOM OOCTPYKTUBHOMO anHOE CHY.
Pe3ynbTatu. Y XxBOpKX Ha XpOHiuyHe 0OCTPYKTUBHE 3aXBOPIOBAHHA NereHb Ta 06CTpykTUBHE anHoe cHy YJTHA Ha YAEC
y BifjjaneHomy nicnsaaBapinHoOMy nepiofii BU3HauYeHa HeraTMBHA KOpPensLia MiX iHAEKCOM anHoe rinonHoe Ta piBHeM
(hOopCcoOBaHOT KUTTEBOT EMHOCTI, Y BiLCOTKAX Bif HanexHux 3HaveHs (r=-0,36, p< 0,05), NOKa3HUKOM BHYTPIlLHbOTPYA-
HOrO TUCKY Y BiACOTKax Bifi HanexHux 3HadyeHb (r = -0,40, p < 0,05); no3uTMBHA Kopensauis iHAEKCY 0OCTPYKTUBHOMO
anHoe 3 Audy3iitHoI0 QYHKLIEI NereHb y BifCOTKax Bif HanexHux 3HavyeHb (r=0,57, p< 0,05) Ta NOKa3HUKOM BHYT-
PilUHBOrPYAHOTO TUCKY Y BiACOTKAX Bif HanexHux 3HaveHb (r=0,53, p< 0,05), ingekcom macu Tina (r = 0,49, p< 0,05)
Ta Bikom (r = 0,62, p< 0,05).
BucHoBku. CuHapom 0oOCTpYKTUBHOTO anHoe cHy BuUsBneHuit y 36,3 % xBopux Ha X03J1 yyacHukis nikBigauii
Hacnigkis aBapii Ha YAEC. MposepeHHs ckpuHiHry OAC y XBOpPMX Ha XPOHiYHE 0OCTPYKTUBHE 3aXBOPIOBAHHA NereHb
YITHA Ha YAEC € pyxe akTyanbHUM KNiHIYHUM 3aBAAHHAM ANA BU3HAYEHHS NPOrHO3Y i TaKTUKM NiKyBaHHA NaLi€HTIB.
KnioyoBi cnoBa: yyacHuku nikeigauii Hacnigkis aBapii Ha YopHoOunbebkiin AEC, dyHKUiOHanbHi nerexHesi Tecty,
00CTPYKTUBHE anHOe CHy.
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THE COMBINATION OF CHRONIC RESPIRATORY DISEASES
WITH OBSTRUCTIVE SLEEP APNOEA SYNDROME IN CLEAN-UP
WORKERS OF CHORNOBYL NPP ACCIDENT

The objective of the study was to establish the relationship between functional status of bronchopulmonary system
and obstructive sleep apnea in clean-up workers of Chornobyl NPP accident in a remote post-accident period.
Materials and methods. We included 58 COPD male patients clean-up workers of Chornobyl NPP accident: 21 with
obstructive sleep apnea syndrome (0SA), 37 — without. A complex of functional tests and OSA screening was pro-
vided.

Results. In clean-up workers of Chornobyl NPP accident with COPD and obstructive sleep apnea in a remote post-
accident period apnea—hypopnea index (AHI) negatively correlated with FVC, % of predicted (r=-0.36, p< 0.05), the
intrathoracic gas volume (ITGV), % of predicted (r = -0.40, p < 0.05); AHI positively correlated with diffusion lung
capacity (DLCO), % of predicted values (r=0.57, p< 0.05), with the intrathoracic gas volume (ITGV), % of predicted
(r=0.53, p<0.05), body mass index (r = 0.49, p< 0.05) and age (r = 0.62, p< 0.05).

Conclusions. Obstructive sleep apnea was diagnosed in 36.3 % of patients with COPD clean up workers of Chornobyl
NPP accident. Screening for OSA in patients with COPD, clean-up workers of Chornobyl NPP accident is a very impor-

tant clinical task for prognosis and treatment

Key words: clean-up workers of Chornobyl NPP accident, pulmonary function tests, obstructive sleep apnea.
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BCTVYII

3aXBOPIOBAHICTh Ha XPOHiIYHE OOCTPYKTMBHE 3aXBO-
proBanHHs jgereHb (XO3J1) ckiramae Bim 8 mo 22 % cepen
Jopociux y Bili moHan 40 pokiB, a CMEPTHICTb BiJl LIi€l
XBOpoOU 3aitMae 3-Te micie cepen 10 TIpoBiTHUX TIpU-
yuH cMepTi y cBiTi 3a manumu BOO3, mepemicTun-
KUch 3 6-TO0 BIPOJOBX OCTaHHIX POKiB [1—4].
O6cTpykTuBHe anmHoe cHy (OAC) — e cTaH, Npu SIKO-
MYy MiJ Yac CHy BUHUKA€E TOBHA a00 YaCTKOBA 3yIMHKA
JUXaHHS yepe3 YaCTKOBE a00 MOBHE 3aKPUTTS AUXalb-
Hux nuisixiB. XO3JI i cuaapom OAC € molmpeHuMuU
3aXBOPIOBAHHSIMM, SIKi MalOTh 3HAYHUI BIUIMB Ha IJIO-
OaybHe 3I0POB’SI, CTBOPIOIOTH 3HAYHUI eKOHOMIUHUI
TsIrap Ta MOXYTh BUHUKATU pa3oM, OOTSDKYHOUM CTaH
xBoporo [4, 5].

XO3JI B yyacHMKIB JikBimalii HacliakiB aBapii
(YJIHA) na YAEC wmae mommdikoBaHUiT mepebir
[2—4], Ta cynTpOBOMXKYEThCS MMOEAHAHHSIM i3 3aXBOPIO-
BaHHSIMHU CEpPLEBO-CYIMHHOI CHUCTEMM, IIIYHKOBO-
KMIIIKOBOTI'O TPaKTy, XBOpoOaMM €HIOKPUHHOI CHCTe-
mu. Busnauenng sBmmBy OAC Ha mepebir XO3JI B
oci0, sKi TmocTpaxkmanu BHacaimok aBapii Ha YAEC
noTpedy€e YTOUHEHHSI.

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 6™ for the last years [1—4]. Obstructive sleep
apnea (OSA) is a condition in which breathing
stops completely or partially during sleep due to
partial or complete closure of the airways. COPD
and obstructive sleep apnea syndrome are common
diseases that have a significant impact on global
health, create a significant economic burden, and
can occur together, aggravating the patient’s condi-
tion [4, 5].

COPD in clean-up workers of Chornobyl nuclear
power plant (ChNPP) accident has modified course
[2—4], and is accompanied by a concomitant car-
diovascular, gastrointestinal endocrine diseases.
Determining of concomitant OAS on the course of
COPD in clean-up workers of ChNPP needs to be
clarified.
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META

BuBunTH B3a€EMO3B’SI30K MiX (DyHKIIOHAJTbHUM CTa-
HOM OpOHXOJIeTeHeBOi CUCTeMU Ta CHUHIPOMOM
OOCTPYKTMBHOIO allHOE€ CHY Y XBOPMX Ha XpPOHiuHE
OOCTPYKTUBHE 3aXBOPIOBAHHS JIer€Hb YYaCHMKIiB
JikBigauii Hacnigkis aBapii Ha YAEC y BinganeHoMy
nicisiaBapiiHOMY Mepioi.

MATEPIAJIN TA METOJIU

Ho rpynu croocTepexkeHHs YBillLIO 58 XBOpUX Ha
XO3JI yaacHuKiB iikBigaiii HacaigkiB aBapii Ha YAEC
Bin I mo IV cranii XO3JI 3a GOLD: 21 ocoba, sKi
CTpakIaJii Ha CHHAPOM OOCTPYKTHBHOTIO aITHOE CHY, Ta
37 xBopux 0€3 CUHAPOMY OOCTPYKTUBHOTO AITHOE CHY.
Bci ob6cTexeHi Oyau 4o10Bivoi CTaTi.

KpuTtepii BkmtoueHHs: Bik > 40 pokiB, < 80 pokiB,
npiarHo3 XO3JI BCTaHOBJAEHMI 3rilHO 3 PEKOMEH-
npauismu GOLD, yyacTs y JiKBigallii HacaiaKiB aBapil
Ha YAEC y 1986—1988 pokax. Kputepii BUKITIOYCHHS:
notpedba B TpuBadiii Teparii KMCHEM, 3arOCTpPEeHHS
XO3JI BripoJoBX 4 TUXHIB 0 OOCTEeXEHHS, iHIII 3aX-
BOPIOBAaHHS OpPraHiB IUXaHHS.

DyHKITIOHATLHUN CTaH OPOHXO0JIETeHEBOI CUCTEMU
OLIiHIOBAJIM HAa OCHOBIi CIipoMeTpii, OOminIeTU3MOr-
padii, mocaimkeHHsS OU@y3iiHOI 3MaTHOCTI JEreHb
Ha pecnipaTopHoMy KoMIuiekci «MactepCKpuH
boni/didbdroxu» (E€rep (Himeuuwna)) 3 Bimmosia-
HUMU MOAYJISIMU, BpaH1i HaTiie. [1pu o1iHIi OCHOB-
HUX CIIPOMETPUYHUX IMOKA3HUKIB BPaxOBYBaJIl Ha-
JIeXKHI BEJIMMMHU BiAMOBIZHO OO CTaTi, BiKY, 3pOCTYy
Ta Macu Tijla namieHTiB [6—9]. BctaHoBlIeHHs miar-
Ho3y XO3JI 3xpilicHIOBaIM 3TiIHO 3 peKOMeHIaliIMu1
GOLD [1].

IMawieHTH, gKi BiAMOBiAAAM KPUTEPISIM BKIIOUEHHS,
OPOXOAWJIM MOHITOPUHI BOPOAOBX IIOHAiMeHIle 7
TOAWH BHOYI 3a JOIMOMOIOI0 KapIiopecIipaTOpHOIo
komruiekcy SOMNOcheck micro (LOWENSTEIN
(Weinmann), HimeuunHa). JlaHi, BKJIIOYalOYM XPOITiH-
Hsl, HOCOBUM TOTiK IOBITPsI, HACUYEHHSI KPOBi KUCHEM
Ta iHAEKC PO3IadiB CHY aBTOMAaTUYHO 3aMUCYBaJIMCs Ta
aHajizyBaiucs. Po3paxoByBaiu cepeaHe YUCIO alTHOeE i
riMnonHoe Ha roauHy cHy (iHAEKC almHOe—TilOITHOE
(IAT), i OAC miarHoctyBanu, gkmo IAI' ctaHoBuB > 5
noxiit Ha ronuny [10].

CraTUCTUYHMIA aHai3 JAaHUX 3IiiICHIOBAJIM 3a JOIO-
MOTOI0 TTporpamu Statistica 6 3 BUSHaYEHHIM MapaMeT-
PUYHUX i HenapaMeTpUUYHUX KPUTEPIiB, 3a 10IIOMOI00
cepenHix 3HayeHb M = SD, mpu nocToBipHUX 3HAYEH-
Hax p < 0,05.

OBJECTIVE

The objective of the study was to establish the rela-
tionship between functional status of bronchopul-
monary system and obstructive sleep apnea in
clean-up workers of Chornobyl NPP accident, suf-
fering the chronic obstructive pulmonary disease, in
a remote post-accident period.

MATERIALS AND METHODS

For the clinical studies we included 58 COPD
patients clean-up workers of Chornobyl NPP from
I to 1V stage of COPD by GOLD criteria: 21 per-
sons had obstructive sleep apnea syndrome (OSA),
37 patients did not have OSA syndrome. All of them
were male.

The inclusion criteria were age > 40 years, < 80;
diagnosis of COPD by GOLD guidelines, s partici-
pation in clean up works of the consequences at the
Chornobyl Nuclear Power Plant accident in
1986—1988. The exclusion criteria 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 capacity by com-
plex «MasterScrin Body/Diffusion» (Egger (Ger-
many)) with corresponding modules in the morn-
ing on an empty stomach. In assessing the main
spirometric parameters with predicted values ac-
cording to the sex, age, height and body weight of
the patients. The diagnosis of COPD was per-
formed according to the recommendations of
GOLD [6-9].

Patients who met the diagnostic criteria were
monitored for at least 7 h at night usinga cardiores-
piratory complex machine(SOMNOcheck micro,
LOWENSTEIN (Weinmann), Germany). The data
included snoring, nasal airflow, blood oxygen satu-
ration and disorder index bythe monitor were auto-
matically recorded and analyzed. The mean num-
ber of apneas andhypopneas per hour of sleep
(Apnea—Hypopnea Index (AHI) was calculated,
and OSA was diagnosed if AHI was > 5 events per
hour [10].

Statistical data analysis was performed using the
Statistica 6 software with calculation of parametric
and nonparametric criteria, using the average values
of M = SD with reliable values of p < 0.05.
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PE3VIJIBTATU

3a pe3yabTaTaMy MPOBEIEHOTO KOMIUIEKCHOTO 00CTe-
KeHHs y xBopmx Ha XO3JI yyacHUKIB JTiKBigairii
Hacmigkis aBapii Ha YAEC B 36,6 % Bumangkax nepeoir
XO3JI moennysascs i3 OAC. Pe3ynbraTi iHTETpaabHOL
OLIiHKM AeMorpadiyHKUX MOKa3HUKIB Ta OCHOBHUX I10-
Ka3HUKIB 3aXBOPIOBaHHSI HaBedeHi B Tabauui 1.
IIpencrasneHi gaHi A Beix mauieHTiB (n = 58), a Ta-
Kox 1151 Tux, XTo Mae XO3JI 3 OAC (n = 21) abo Tijib-
k1 XO3JI (n = 37). 3a Bikom obctexeni YJIHA, xBopi
XO3J1 y moemgnanHi 3 OAC abo tinpku Ha XO3JI, moc-
TOBipHO He Bimpi3Hsuuch (65,37 £ 5,73) pokiB Ta
(64,08 £ 4,37) poki, BignoBigHo. KypiHHSIM 3710BX1Ba-
mu 79,3 % xBopux Ha XO3J1 6e3 DOCTOBIpHOI pi3HULIL y
ninrpymnax 3 OAC a6o 6e3 OAC. Ilporte iHTEHCUBHICTh
KypiHHS, OlliHEHa 3a TMOKAa3HMKOM I1ayka/pokiB, Oyna
JOCTOBipHO Huzk4yoro y miarpymni YJIHA, xBopux Ha
X03J130AC (29,61 £ 6,65), mopiBHstHO 3 (34,21£ 11,8)
y migrpymi XO3JI 6e3 OAC. IToka3oBo, 110 iHIEKC Ma-
cu tina (IMT) 6yB 4OCTOBIpHO BUILIMM Y ITiATPYIIi XBO-
pux Ha XO3JI 3 OAC. KinbKicTh 0Ci0 3 0XXHUpPiHHSIM Oy-
na suwoto y miarpymi XO3JI 3 OAC 6e3 10cTOBipHOI
pizHnii MixX minrpynamu. CTymiHb 3aIMIITKA 33 TTOKAa3-
HukoM mMMRC nocToBipHO He Bigpi3HsIach B 000X ITifI-
rpynax. IIpote BupasHicTh cumiroMiB XO3JI 3a Oanb-
Holo oliHko1o CAT 6yna Buiioro B YJIHA, y KOTpux BU-
sBuBcst OAC (p = 0,007).

RESULTS

As a result of the study of COPD subjects clean-up
workers of ChNPP accident, in 36.6 % cases COPD
with OSA was found. The results of demographics
and main disease indicators are in Table 1. Data are
presented for all patients (n = 58), COPD with OSA
(n = 21) or COPD alone (n = 37). There was no
significant difference in the age of the examined
clean-up workers, COPD subjects with concomitant
OSA or patients with COPD alone (65.37 *+ 5.73)
years and (64.08 £ 4.37) years, respectively).
Smoking was abused by 79.3 % of patients with
COPD without a significant difference in subgroups
with OSA or without OSA. However, smoking inten-
sity, estimated by the pack/year indicator, was signif-
icantly lower in the subgroup of COPD patients with
OSA (29.61 £ 6.65) comparatively to (34.21 = 11.8)
in the COPD subgroup alone. The body mass index
(BMI) was significantly higher in the subgroup of
COPD patients with OSA. The number of obese
individuals was higher in the COPD with OSA sub-
group without significant differences between sub-
groups. The degree of dyspnea according to the
mMRC index was not significantly differ in both
subgroups. However, the expressiveness of COPD
symptoms according to the CAT was higher in clean
up workers COPD subjects with OSA (p = 0.007).

Ta6nuusa 1

3aranbHa xapaktepuctuka YIHA, xsopux va X03J1, (M + SD)

Table 1

General characteristics of clean-up workers with COPD, (M + SD)

MokasHuk X03J1 3aranom X03J1i3 OAC X03J1 6e3 OAC BiporigHicTb

Characteristi COPD group COPD with OSA COPD without OSA  Probability
aracteristics (n = 58) (n=21) (n = 37) p

Bik, poku / Age, years (M = SD) 64,87 £ 5,12 65,37 £ 5,73 64,08 = 4,37 0,258

KypinHs / Smoking, % 79,3 4 83,8 0,165

IHoekc KypiHHs (nayka pokiB) / Smoking index (package year) 29,85 + 19,82 26,9 = 15,8 34,21+ 11,8 0,025

IMT, kr/m2 // BMI, kg/m? 27,69 £ 5,18 29,61 + 6,65 26,9 + 4,82 0,039

IMT > 25 / BMI > 25, % 41,4 48,1 29,7 0,08

ODB1/DXEN // FEV1/FVC, % 53,57 +9.17 53,4 = 11,07 53,92 + 10,72 0,447
O®By, % HanexHux // FEV1, % pred 54,89 + 18,22 55,84 + 21,87 58,25+ 19,25 0,37
®XEN, % HanexHux // FVC, % pred 82,0 + 12,68 79,9 + 15,8 85,3 + 14,92 0,100
O®J1, % nanexHux // DLCO, % pred 66,34 + 7,05 62,45 + 9,32 68,02 + 8,54 0,006
CAT, 6anm / CAT, score 14,16 £ 5,49 16,42 + 6,05 12,75 £ 4,75 0,0067
mMRC, 6anu / mMRC, score 2,19+0,83 2,26 + 0,81 2,08+0,9 0,271
IAl/ropn, // AHI/hour 10,57 + 11,69 15,81 £ 12,3 228+ 11 0,0001
IHoekc pecatypauii / Desaturation Index 591 9,94 15,81 £ 12,33 1,08 £ 0,84 < 0,0001

Mpumitku: p — pisimnus Mix rpynamn XO3J1 3 OAC ta XO3J1 6e3 OAC; XO3J1 — xpoHiyHe 06CTPYKTVBHE 3aXBOPIOBaHHS! iereHb; OAC — CMHAPOM 0BCTPYKTMBHOTO arHOe CHY;

IMT — iupexc macm Tina; Al — iHpekc anHoe—rinonHoe; O®B1/®XEN — cniseigHoLWEHHs 06’eMy dhopcoBaHoro Buavxy 3a 1 cekyHay Ta GOPCOBaHOI XMTTEBOI EMHOCTI;

O®B1 % HanexHux — 06’em $hopCoBaHOro BUAKXy 3a 1 CeKyHay Y BiACOTKax Bif, HANEXHMUX 3HaueHb; DXEI % HanexHux — hopcoBaHa XUTTEBA EMHICTb NIEreHb Y BiACOTKax Bif,
HanexHux 3HaveHb, AP — audyaiitHa dyHkuis nereHb; mMMRC — MoaudikosaHa Lwkana 3aauwku; CAT — TecT ouiHku XO3J1.

Notes: p — difference among groups COPD with OSA and COPD without OSA; COPD — chronic obstructive pulmonary disease; OSA — obstructive sleep apnea syndrome;

BMI — body mass index; AHI — Apnea—Hypopnea Index; FEV1/FVC — forced expiratory volume in 1 second and forced vital capacity ratio; FEV1 % pred — percentage of predicted
forced expiratory volume in 1 second; FVC %pred — percentage of predicted forced vital capacity ratio; DLCO — Diffusion lung capacity; mMRC — Modified Medical Research
Council; CAT — COPD assessment test.
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Posznonin xsopux Ha XO3JI YJIHA Ha HAEC y 3a-
JiexxHocTi Big cryneHs TskkocTi XO3JI 3a GOLD noc-
TOBIPHO HE€ BiJIPi3HSIBCS MIX TPYyIIOIO y LiJIOMY Ta Y
nigrpymnax xsopux Ha XO3JI 3 OAC Ta Tinbku XO3JI
(puc. 1). ¥ miarpymi xBopux Ha XO3JI 3 OAC 6yno0 ne-
1o Oilbllle XBOPMX 3 JIETKUM CTYIIEHEM TSIKKOCTI
XO3J1, a B migrpymi XO3JI 6e3 OAC — pemro Ginblma
KiJIBKICTh XBOPMX, KOTPi Malu BaxKKWI CTYMiHb TIXK-
KocTti XO3JI.

st rpynu xBopux Ha XO3JI VJIHA na YAEC y
BiggajqeHoMy IIicjsiaBapiiiHOMYy Iiepiodi BM3Haydajaach
HeraTuBHa KOpeJIsilis MiX iHIeKCOM allHO€—TillOITHOe
ta piBHeM P2KEJI, y BincoTKax Bif HAJIEKHUX 3HAYEHb
(r =-0,36, p < 0,05), MOKa3HUKOM BHYTPIilLIHLOTPY/I-
Horo tucky (BI'T) y BimcoTKkax Binm HajlesXKHUX 3Ha4YeHb
(r=-0,40, p <0,05) (Tabx. 2). B YJIHA, xotpi ogHo4ac-
Ho xBopianu Ha XO3JI Ta OAC, noka3Huk IAI' no3uTus-
Ho KopemoBaB i3 JIPJI y BigcoTKax Bif HaJIEXKHWUX 3Ha-
yeHb (r = 0,57, p < 0,05), mokazuukoMm BI'T y BincoTkax
Bin HayexkHux 3HadeHb (r= 0,53, p <0,05), ingekcoM ma-
cu tina (r= 0,49, p < 0,05) ta BikoM (r = 0,62, p < 0,05).
VY ninrpyni XO3JI 3 OAC cnoctepirajiach HeraTMBHa KO-
peisiwis AT 3 @XKETT, % nanexuux (r=- 0,49, p <0,05)
ta O®B,;/PXKEJ, % (r=-0,51 p<0,05).

Hnsg rpynu xBopux Ha XO3JI YJIHA na YAEC y
BigmaseHOMy micisgaBapiiiHOMy MepioAi BU3Hayalach
HeratuBHa Kopensmisa Mix IAI Ta pisaHem ®XKEJI, y
BilICOTKaX BiJ HajiexKHUX 3Ha4YeHb (r = -0,36, p < 0,05),
noka3HukoM BI'T y BimcoTkax Bif HaJleXKHUX 3HAYEHb
(r = -0,40, p < 0,05). B VJIHA, xoTpi omHOYacHO
xBopis Ha XO3JI Ta OAC noka3nuk IAI mo3nTuBHO
kopeoBaB i3 JDJI y BimcoTkax Bim HaJeXHUX 3Ha-
yeHb (r = 0,57, p < 0,05), nokazHukom BI'T y Bincort-
Kax Bif HaJlexXHUX 3HaueHb (r = 0,53, p < 0,05), ingex-

The distribution of COPD subjects clean-up work-
ers of Chornobyl NPP, depending on the degree of
COPD severity according to GOLD, did not reliably
differ between the group as a whole and in the sub-
groups of COPD subjects with OSA and without
obstructive apnea (Fig. 1). In the subgroup of
patients with COPD with OSA, there were slightly
more patients with mild severity of COPD, and in
the subgroup of COPD without OSA, there were
slightly more patients with severe severity of COPD.

For clean-up workers of Chornobyl NPP accident
with COPD at the remote post-accident period,
AHI negatively correlated with FVC, % of predicted,
as a percentage of the appropriate values (r = -0.36,
p <0.05), the ITGV, % of predicted (r=-0.40, p < 0.05
clean-up workers of Chornobyl NPP accident COPD
subjects with OSA (Table 2), the AHI positively cor-
related with DLCO, % predicted values (r = 0.57,
p < 0.05), with the ITGV, % predicted (r = 0.53,
p <0.05), BMI (r=0.49, p <0.05) and age (r=0.62,
p <0.05). In the subgroup of COPD with OSA, AHI
negatively correlated with FVC, % of predicted values
(r=-0.49, p <0.05) and FEV,/FVC, % (r = -0.51,
p <0.05).

For clean-up workers of ChNPP accident with
COPD at the remote post-accident period, AHI neg-
atively correlated with FVC, % of predicted, as a per-
centage of the appropriate values (r =-0.36, p < 0.05),
the ITGV, % of predicted (r = -0.40, p < 0.05 clean-
up workers of Chornobyl NPP accident COPD sub-
jects with OSA, the AHI positively correlated with
DLCO, % predicted values (r =0.57, p < 0.05), with
the ITGV, % predicted (r = 0.53, p < 0.05), BMI
(r =0.49, p < 0.05) and age (r = 0.62, p < 0.05).
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Ta6auuysa 2

Kopenauia mix noteHuiiHumMu chakTOpamm PU3UKY, NOKa3HUKaMu (YHKLIOHANbHUX JiereHeBUX TecCTiB Ta

iHpekcom anHoe-rinonHoe B YJIHA, xBopux Ha X03J1
Table 2

Correlation between potentially risk factor and apnea-hypopnea index of clean- up workers with COPD

MokasHuK XO3J1 saranom XO03J1i3 OAC X031 6e3 OAC

. COPD group COPD with OSA COPD without OSA
Characteristics

r p value r p value r p value

Bik, poku / Age, years 0,21 > 0,05 0,49 <0,05 0,35 > 0,05
IMT / BMI 0,13 > 0,05 0,62 <0,05 0,41 > 0,05
O®dB1/DXEN, % // FEV1/FVC, % 0,28 > 0,05 -0,51 <0,05 0,32 > 0,05
O®By, % HanexHux / FEV1, % pred -0,07 > 0,05 -0,12 > 0,05 -0,04 > 0,05
®XEN, % HanexHux / FVC, % pred -0,36 < 0,05 -0,49 < 0,05 -0,23 > 0,05
O®N1, % Hanextux / DLCO, % pred 0,11 > 0,05 0,57 < 0,05 0,38 > 0,05
BIT, % HanexHux / ITGV, % pred -0,40 < 0,05 0,53 < 0,05 0,51 > 0,05

coM Macu Tina (r = 0,49, p < 0,05) ta Bikom (r = 0,62,
p <0,05). Y nigrpyni XO3JI 3 OAC crioctepirajiach Hera-
tuBHa KopeJisuis IAT 3 ®XKEJT, % nanexnux (r = -0,49,
p <0,05) Ta O®B,/PXKEI, % (r=-0,51, p <0,05).

OBI'OBOPEHHA

ITpoBenenns giarHoctuku OAC y xBopux Ha XO3JI yT-
pyIHEHe 4Yepe3 CKJIAAHICTh MPOBENEHHS I10JIiCOMHOT-
padii y maiieHTiB, KOTpi CTpaXIalTh Ha 1€ 3aXBOPIO-
BaHHS. HaykoBMX mgociigxeHb, siKi 0a3yloTbCS Ha aiar-
soctriri XO3JI BigmosigHo 10 pekomeHaaiit GOLD, a
nmiarHo3 OAC — Ha pesynbraTax IojlicoMmHorpadii —
HaazBuyaiiHo Mmano. HemocratHs giarHoctuka OAC sk
cynyTHboro a1 XO3JI 3axBoploBaHHSI MPU3BOAUTH 10
Hee(eKTUBHOIO JIIKyBaHHS i MiABUILYE PU3UK PO3BUTKY
CepLIeBO-CYIMHHUX Ta LIepeOPOBACKYISIPHUX 3aXBOPIO-
BaHb. ABTopu [11] mpuIycKaroTh, IO CKPUHIHT YCiX
namieHTiB i3 TsKKUM XO3JI 3 KJTiHiYHOI TOUKY 30py Ma€e
BEJIMKE 3HAYEHHS MIJIs aeKBATHOTO JIIKyBaHHSI.

VY pesyabrari 00¢cTexkeHHsI 556 XBOpuX OYy/10 BCTAaHOB-
JIEHO, 1110 Y MaLli€HTIB 3 cMHAPOMOM MepexpecTss XO3J1
ta OAC crniocrepiranach Oijbllia JeHHA COHJIMBICTb i MO-
LLIMUPEHICTh TIMEePTOHIYHOI XBOPOOU Ta LIyKPOBOIO Jiade-
Ty, HiXK y manienTiB auie 3 XO3J1. denpecis, rinepToHist
Ta niadeT Oyau He3alexXHUMM (pakTopaMu pu3uky OAC
y nauieHTiB 3 XO3JI. Puszuk OAC OyB HMXXYUM Y Malli-
€HTIB 3 TSKKMM, MNOPIBHSHO 3 JIETKUM a00 MOMipHUM
nepebirom XO3JI [12].

Buenumu 3 IHctutyty MeamuHux HayK Hproo eni
Inpgis y 2020 p. 6yn0 oberexxeno 301 mamienra (78,1 %
YOJIOBIKiB, 76,4 % KypuiB, BiKk (59,6 = 10) pokiB) 3i cTa-
oinbHuM XO3JI. 3aranpHa mommpeHictb OAC cepen
nauienTiB i3 XO3JI cranoswia 10,9 %. Ilauientu 3 cy-
nyTHiM OAC Oyau cTapiiMMu, MaJIv TOBIILY LIMIO Ta BU-
muii ingexc macu Tina (IMT) mopiBHSHO 3 TTalliEHTaMH,

In the subgroup of COPD with OSA, AHI nega-
tively correlated with FVC, % of predicted values
(r=-0.49, p<0.05) and FEV,/FVC, % (r =-0.51,
p <0.05).

DISCUSSION

Diagnosis of OSA in patients with COPD is com-
plicated by the complexity of polysomnography in
patients suffering from this disease. There are
extremely few studies based on the diagnosis of
COPD according to the GOLD recommenda-
tions, and the diagnosis of OSA on the results of
polysomnography. Inadequate diagnosis of OSA as
a concomitant disease to COPD leads to ineffec-
tive treatment and increases the risk of cardiovas-
cular and cerebrovascular diseases. The authors
[11] suggest that screening of all patients with
severe COPD from a clinical point of view is of
great importance for treatment.

As a result of 556 patients examination, it was
established that patients with overlap COPD and
OSA syndrome had greater daytime sleepiness and
prevalence of hypertension and diabetes than
patients with COPD alone. Depression, hyperten-
sion, and diabetes were independent risk factors
for OSA in patients with COPD. The risk of OSA
was lower in patients with severe, compared with
mild or moderate COPD [12].

In 2020 301 patients (78.1 % men, 76.4 % smok-
ers, age 59.6 = 10 years) with stable COPD were
examined by researchers from the Institute of
Medical Sciences, New Delhi, India. The overall
prevalence of OSA among patients with COPD
was 10.9 %. Patients with co-occurring OSA were
older, had a thicker neck and a higher body mass
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ski crpaxaanu auiire Ha XO3JI. Kpim Toro, maiieHTH 3
acouiifoBanuM OAC maju Tiplily SIKiCTb >KMTTSI, TIOB’SI-
3aHy 31 3MOPOB’SIM, 3a PeCITipaTOPHUM OTTUTYBATLHUKOM
St. George (42,42 + 7,22 mpotu 25,22 + 8,66; p < 0,001).
Bonu 3pobunu BucHOBKHM, 110 cynyTHI OAC € momu-
peHoro cepen nauieHTiB i3 XO3JI i Mmae 3HaUHU Hecn-
PUSATIVBUN BIUTMB Ha IKicTh XKUTTA [ 13]. 3a pe3yabrara-
MU iHIIOTo HociimkeHHs nauieHTy 3 XO3JI MatoTh BU-
LM pU3UK JeKOMIEHcallil i yac CHy Ta po3aaay Au-
XaHHS YBi CHi, 110 MOX€e TMPOSIBISITUCS Y BUIJISIAL 3Mi-
HEHOI apXiTeKTypM CHY, i30J1bOBAHOI HiYHOI AecaTy-
palii, rimoBeHTWJISILII yBi CHi Ta CHUHIPOMY Hec-
nokiHux Hir. KoxHe 3 HUX MoB’sa3aHe 3 HeCIPUSITIN-
BUMM KJIiHIYHUMU pe3yJibTaTaMU, BKJIIOYAIOYHN MiABU-
IIeHUI pU3UK 3arocTpeHb, TocHiTajizalii, cepleBo-
CYAWHHUX TIOMili, 3HUXXEHHS BUXXMBAHOCTI Ta MOTip-
IIEHHS SIKOCTi XUTTS [14].

JlixkyBanHg OAC npu XO3JI takox acoliiioBaHe 3
TPyIHOIIAMM: TIpA OaratoakTOpPHOMY perpeciiiHoMy
aHanizi 3aroctpeHHss XO3JI acoiitoBanucs 3 MOTaHOO
Binmosinmio Ha CITTAIT Tepamito (B = 0,362, 95 % MI:
0,075-0,649, p = 0,015) ¥V nopiBHSIHHI 3 NALiEHTAMU 3
noraHoo peakuiero, mauieHTa 3 OAC i3 xopoIow pe-
akuiero Ha CITTIAIIl manu MeHINY KiJbKiCTh 3arOCTpeHb
XO3JI i npoaeMOHCTpyBaJIM Kpallly (pyHKIIil0 JereHb Ta
MEHIY KiJIbKiCTh CUMIITOMIB, MoB’s13aHux 3 XO3JI [135].
XO3JI i OAC € gyxe TOIIMPEHUMU pO3JamaMu, i
CHiBiCHYBaHHSI 000X PO3/aliB, 110 Ha3UBAETHCS CUH/I-
POMOM TepexpecTy, Bpaxkae npuHaiimMHi 1 % mopocioro
HaceyneHHd [16, 17]. [TauieHTH 3 CHHAPOMOM Iepexpec-
Ty 3a3BUYal BiqUyBarOTh OLJIbII BUpaXKeHY HiUHY JecaTy-
pailito, i cepes TaKMX MAaIli€EHTIB CIIOCTEPIra€ThCs BUCOKA
MOIIMPEHICTh JieTeHeBoi rinepTeH3ii. HopManbHa dizio-
JIOTiYHA afaIlTalis i 9yac CHY, sIKa IIPU3BOIUT IO JIeT-
KOIi TITTOBEHTUJIALIT Y 300pOBUX Cy0’€KTIB, OibIlIe BUpa-
xkeHa rmpu XO3JI, 1110 Moxke MpU3BECTH A0 KJTiHIYHO 3HA-
YyIIIoi HiYHOI AecaTypallii KucHio [17].

BUCHOBKU

CuHIpPOM OOCTPYKTMBHOIO CHY BUSIBJIEHUI y 36,3 %
xBopux Ha XO3JI yuacHUKIB JiKBifaLii HaCaiAKiB aBapii
Ha YAEC.

VY pesynbrati BUBYEHHS 3B3aEMO3B’SI3KY MiX (DYHK-
LIIOHAJTLHUM CTAaHOM OPOHXOJIETEHEBOI CUCTEMU Ta CUH]I-
POMOM OOCTPYKTMBHOTO aITHOE CHY Y XBOPUX Ha XPOHIYHE
00CTpyKTUBHE 3axBoproBaHH: JereHb YJIHA Ha HAEC y
BiIgajseHoOMYy ITicisiaBapiiiHOMY Tiepioi BCTAHOBJIEHI Taki
3aKOHOMIpHOCTI: BU3HAUYe€Ha HEraTMBHA KOPESLIs MixX
iHIeKcoM artHoe—TinorHoe Ta piBHeM ®2XKEJI, y Bigcot-
Kax Bill HaJIeXXHUX 3HaueHb (r = -0,36, p < 0,05), moka3Hu-
koM BI'T y Bincorkax Bim HanexxHux 3HadeHb (r = -0,40,

index (BMI) compared to patients with COPD
alone. In addition, patients with associated OSA
had worse health-related quality of life according
to the St. George (42.42 £+ 7.22 vs. 25.22 * 8.66;
p<0.001). They concluded that concomitant OSA
is common among patients with COPD and has a
significant adverse impact on quality of life [13].
According to another study, patients with COPD
have a higher risk of decompensation during sleep
and sleep-disordered breathing, which can mani-
fest as altered sleep architecture, isolated noctur-
nal desaturation, hypoventilation during sleep,
and restless legs syndrome. These symptoms are
associated with adverse clinical outcomes, includ-
ing increased risk of exacerbations, hospitaliza-
tions, cardiovascular events, decreased survival,
and reduced quality of life [14].

Treatment of OSA in COPD is also associated
with difficulties: in multivariate regression analysis,
COPD exacerbations were associated with poor
response to CPAP (B =0.362, 95 % CI: 0.075—0.649,
p = 0.015) Compared with patients with poor res-
ponse, OSA patients who responded to CPAP ther-
apy had fewer COPD exacerbations and demon-
strated better lung function and fewer COPD-relat-
ed symptoms [15]. COPD and obstructive sleep
apnea are very common disorders, and the coexis-
tence of both disorders, called the overlap syndrome,
affects at least 1 % of the adult population [16, 17].
Patients with the crossing syndrome usually experi-
ence more pronounced nocturnal desaturation, and
there is a high prevalence of pulmonary hyperten-
sion among such patients. The normal physiological
adaptation during sleep, which leads to mild
hypoventilation in healthy subjects, is more pro-
nounced in COPD, which can lead to clinically sig-
nificant nocturnal oxygen desaturation [17, 18].

CONCLUSION

Obstructive sleep apnea syndrome was found in
36.3 % of patients with COPD clean-up workers of
ChNPP accident.

As a result of the study the relationship between
functional status of bronchopulmonary system
and obstructive sleep apnea in clean-up workers
of Chornobyl NPP accident in a remote post-
accident period following patterns were estab-
lished: AHI negatively correlated with FVC, % of
predicted, as a percentage of the appropriate val-
ues (r=-0.36, p <0.05), the ITGV, % of predict-
ed (r = -0.40, p < 0.05); AHI positively corre-
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p <0,05); mo3uTMBHA KOpEJALis iHAEKCY OOCTPYKTUBHO-
ro anHoe 3 JIMPJI y BimcoTKax Bil HaJIeXKHUX 3HAYCHD (I =
0,57, p < 0,05) Ta mokaznukom BI'T y BincoTkax Bim Ha-
JIeXKHUX 3HadyeHsb (r = 0,53, p < 0,05), ingekcoM Macu Tija
(r=0,49, p <0,05) Ta BikoM (r= 0,62, p < 0,05).

ITposenenHs1 ckpuHiHry OAC y xBopux Ha XO3JI yuac-
aukiB JIHA na YAEC € nmyxXe akTyaabHUM KIIIHIYHAM
3aBIAaHHSIM JUISI BU3HAYEHHSI MPOTHO3Y i TAKTUKU JiKYy-
BaHHS MAaLiEHTIB.
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Screening for OSA in patients with COPD,
clean-up workers pf Chornobyl NPP accident is a
very important clinical task for prognosis and
treatment.
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