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®AKTOPU PAJTIALIIMHOI I HEPAIIALIIMTHOI ITPUPOJIN TA
IX BIIJINB HA ITEPEBIT IIITEMIYHOI XBOPOBY CEPIIA

Y YYACHUMKIB JIKBIIALIIT HACJIIKIB
YOPHOBUJIbCBHKOI ABAPII

MeTa gocnigKeHHs nonsrana y BUBYEHHi BNAMBY Pi3HUX pU3UK-(aKTOpiB Ta pafialLiiHOro onpoMiHEHHSA Ha TAXKICTb
KniHiyHMX nposBiB iwemiyHoi xBopo6u cepus (IXC) B yuacHukis niksigauii Hacnigkis (YJIHA) YopHobunbcbkoi aBapii.
Marepianu i meTogun. O6cTexeHo 376 Y/THA, Bkitoyatoun 29 nauieHTiB, AKi NepeHecan rocTpy npoMeHeBy XBOpoOy
I-III ctyneHs TaxkocTi y 1986 p., Ta 123 MewkaHui M. Knuesa, fiki He 3a3Hanu BNAKUBY i0OHi3y04Oro BUNPOMiHIOBAH-
HA. B nporpamy gocnigkeHHs Bxoaunu 36ip aHamHe3y xBopobu, kniHiuHe obCcTexeHHs, enekTpokapaiorpadis (EKT),
pobose MoHiTopyBaHHa EKI Ta aptepianbHoro Tucky, EKI 3 HaBaHTaXyBanbHUM TECTYBAaHHAM, €X0A0NNAepKapaior-
padis, aHani3 NinigHOro cneKkTpy cMpoBaTKM KpoBi. [lns BUBYEHHSA CYKYMHOrO BMAUBY AEKiNbKOX pU3MK-PaKTOpiB HA
TAXKiCTb nepe6iry IXC ocTaHHii ouiHioBanu sk cymy rpagalii dpyHkuioHansHoro knacy (PK) cteHokapaii it cTagii cep-
uesoi HepgocTatHocTi (CH). B skocTi pu3nk-akTopiB BUCTYNanM yyacTb nauieHTa B NikBigauii Hacnigkis aBapii, itoro
BiK i CTaTb, HAA/MWKOBA Maca Tina, rinepxonectepuHemis, rineptoHiyHa xsopob6a (X), uykposuit giabet (L),
iHdapkT miokapay (IM) Ta roctpe nopylWweHHsA MO3KOBOro KpoBoOOiry B aHaMHe3i, HassBHiCTb apUTMill Ta MOBHUX 6510-
Kaf Hixok nyyka licy. OuiHoBanu sk CaMOCTiiHMIA BNAMB KOXHOIO i3 3ragaHux (akTopis, Tak i ix cykynHy gito. Oc-
TaHHIO NifpaxoByBanu sk cymy, e 0 03Ha4yaB BiACYTHiCTb 03HaKM, 1 — ii HAABHiCTb, @ UMdpa Big 1 [0 4 — BUPA3HICTb
03HaKM BifNOBiAHO A0 CTYMEHSA TAXKOCTI abo CTaAii po3BUTKY XBOpPOOMU.
Pe3ynbTati Ta BUCHOBKU. He3Baxaloun Ha TON (aKT, Wo 3a KNiHIYHOK XapaKTepUCTUKO, PYHKLIOHANbHUM CTAHOM
CepueBO-CYAMHHOT CUCTEMM 1 HAABHICTIO cynyTHLOT natonorii Y/IHA npakTW4HO He Bigpi3HANMCA Bif NaUi€eHTIB KOHT-
ponbHOi rpynu, IXC B HUX BUHMKana y BiporiaHo 6inbw monogomy Bili (55,9 npotu 59,8 poky). 3a AaHUMU PaHroBOi
Kopensuii CnipmeHa OTpUMaHO JOCTOBIpPHUI 3B'A30K apudMeTUYHOT CyMU 3HAYEHD, WO BigoOpaxatoTs rpagauii ®K i
TAXKicTb CH, 3 aHaNOriyHO0 CyMOI0 MOKA3HMKIB, fIKi YNCENbHO XapaKTepU3yoTb BiKOBY rpyny MaLi€eHTiB, iX CTaTb, Ha-
aBHicTb X, IM B aHamHe3i, Ul 2-ro Tuny, aputmiin i 6nokag Hixok nydka lica. CykynHicTb pu3nk-akTopis, o BNIM-
BatoTb Ha nepe6ir IXC, mana Ginbw BMUCOKY Kopensuilo, HiX KoxeH 3 dakTopiB okpemo. ®akT yyacTti B nikeigauii
Hacnipkie aBapii Ha YAEC Ta fo3a 30BHiLWHBLOTO ONPOMiHEHHS He Manu JocToBipHoro 3B'A3ky 3 ®K cTeHokapaii Ta CH.
KnioyoBi cnoBa: yyacHMKM nikBifaLii Hacniakis aBapii Ha YopHoOunbcbkit AEC, ioHi3yloue BUNPOMiHIOBaHHS, haKTo-
PV pU3MKY ilemiyHoi xBopobu ceplis, CTeHOKapAis, cepLeBa HeA0CTaTHICTb, rinepToHiYHa XxBopoba, LiyKpoBUit aiaber.
Mpobnemu padiayitinoi meduyuru ma padiobionozii. 2014. Bun. 14. C. 213-222.
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Radiation and non-radiation factors and their impact on the natural history
of coronary heart disease in Chornobyl accident clean-up workers

The objective of the study was to evaluate the impact of a range of risk factors and ionizing radiation on the sever-
ity of clinical presentation of coronary heart disease (CHD) in Chornobyl accident clean-up workers (ACW).
Materials and methods. A total of 376 ACW and 123 Kiev city residents with no exposure to radiation participated
in the study. Study scope included the case history recording, clinical check-up, electrocardiography (ECG), daily
ECG-monitoring, daily arterial blood pressure monitoring, exercise ECG, Doppler ultrasound (Doppler echocardiogra-
phy), and serum lipid profile assay. The severity of CHD was scored as a sum of functional class (FC) of angina pec-
toris and stage of heart failure (HF) to estimate the combined impact of several risk factors. Participation in the
clean-up work, age, gender, body mass excess, hypercholesterolemia, CHD, diabetes mellitus (DM), survived myocar-
dial infarction (MI) and acute cerebral stroke, heart rhythm abnormalities, and a complete bundle branch block were
accounted as risk factors. Both separate and combined impact of those factors was assayed. The combined effect
was scored as a sum where value zero corresponded to no sign and value one corresponded to its presence, whereas
values from 1 to 4 explained the expression of a sign according to severity or stage of a disease according to con-
temporary classifications.
Results and conclusions. Despite the fact that clinical characterization, functional state of cardiovascular system,
and comorbidities in ACW were almost similar to that in control group the onset of CHD in ACW was significantly ear-
lier (55.9 vs. 59.8 years old). According to Spearman's rank-order correlation data there was a reliable link of FC
grades and HF severity values sum to the sum of indices scoring the age group of patients, their gender, presence of
arterial hypertension, MI in a history, DM type 2, heart rhythm abnormalities, and a complete bundle branch block.
Cluster of risk factors impacting the CHD natural history was of higher correlation vs. separate factor. No significant
link was found between participation in the accident clean-up work and external radiation dose and respectively the
angina pectoris FC and HF.
Key words: Chornobyl NPP accident clean-up workers, ionizing radiation, coronary heart disease risk factors, angi-
na pectoris, heart failure, arterial hypertension.

Problems of radiation medicine and radiobiology. 2014;19:213-222.

CeplieBO-CyIMHHI 3aXBOPIOBAHHS, Cepell SIKMX MTPOBiAHY
ponb Bimirpae imemiuna xBopoba cepus (IXC), mamoTb
BUCOKY TIOLIMPEHICTh i € ONHIEI0 3 OCHOBHUX MPUYNH
CMEPTHOCTI HaceJIeHHs OiIbIIOCTI KpaiH CBiTY, BKJIIOYa-
oun Ykpainy [1]. IXC — 3axBoproBaHHS, pO3BUTOK SIKO-
ro 0OyMOBITIOIOTH (DAKTOPU BHYTPIIITHBOTO CepeIOBUIIA
OpraHiamy, 30BHIIlIHi BIJIUBU i CIIOCIO KUTTS, IO Y
CBOIl CYyKyITHOCTi OTpUMaJIu Ha3BY (DaKTOPiB PUUKY.
3ajiexxHO Bil 1O0BEIEHOCTI BIUIMBY (DAKTOPiB PU3UKY Ha
BUHUKHEHHS i mepebir IXC, ix MOXXHa MOTIIMTH Ha 90-
Tipu Kateropii [2]. o 1-1 KaTeropii BiTHOCATBCS (haKTO-
PY PUBUKY, IIPY 3MEHIIIEHHI BUPa3HOCTI SIKMX JOBEICHUIA
BiporinHo HeratuBHUI BIuIMB Ha mepebir IXC. Ile ap-
TepiasbHa TinepTeH3id (Al), TIOTIOHONATIHHS, TTiABUIIE-
HU# piBeHb XOJECTEPUHY JIMOIMPOTEiAiB HU3bKOI IIiJIb-
HOCTI B KpoBi, TpoMOoreHHi ¢pakropu. LlykpoBuii giadet
(I1I), napuiikoBa Maca Tiza (HMT), HemoctaTHs (i-
3U4YHA aKTUBHICTb Ta HU3bKUI PiBeHb XOJIECTEPUHY

Cardiovascular diseases (CVD) with a coronary
heart disease (CHD) leading among them are
highly prevalent being a principal cause of death
in population of most countries among the World
including Ukraine [1]. The onset and develop-
ment of CHD is stipulated by internal factors,
external impacts, and lifestyle features all desig-
nated as risk factors.

Depending on the evidence value of risk factors
impact on the onset and natural history of CHD
they can be split into four categories [2]. Risk fac-
tors modification of which conclusively leads to
the change in CHD course are attributed to
Category 1. They are the arterial hypertension
(AH), tobacco smoking, elevated low-density
lipoprotein serum content, and thrombogenic
factors. Diabetes mellitus (DM), body mass
excess (BME), low physical activity and low level
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JIIMOMNPOTEiAiB BUCOKOI IIITLHOCTI BiTHOCSTH 10 2-1 KaTe-
ropii. IIpu 3MeHIIeHHi X BUPA3HOCTI JOBeAcHA iMOBip-
HicTh HeraTuBHOTO BIUTMBY Ha Tiepeoir IXC. Ti pakTopu
PU3UKY, 3MEHILIEHHS BUPA3HOCTiI SIKMX iMOBIpHO Hera-
TUBHO BIIMBa€ Ha nepedir IXC, BxonsTh g0 3-1 KaTeropii
(MiaBUILEHUIA piBeHb TPULIILEPUIIB Y KPOBi, 3JTOBXU-
BaHHS aJIKOTOJIeM, TICUXOCOLianbHi (pakTopn). Hapernri,
JI0 4-1 Kateropii BiTHOCATb (haKTOPU PUBUKY, SIKi HE MO-
IhIKYIOThCS: BiK, CTaTh, CITaJKOBICTb.

VY cy4acHiil Kapaiosorii ioHi3yroue BUIPOMiHIOBAHHS
(IB) He po3risimanocs B IKOCTi JOBEIEHOTO (paKTopy pu-
3uky IXC. I1poBeneHi HaMu JOCTimKeHH [3] B MOCTpaxK-
JaTnX 3 MEPEHECEHOI0 TOCTPOIO MPOMEHEBOIO XBOPOOOIO
(I'TTX) BHacnimok aBapii Ha YOpHOOWMIIBCHKili aTOMHI
enektpoctanii (YAEC) He migTBepmuiam IOCTOBipHUIA
BHECOK OIpoMiHeHHs B po3BUTOK IXC, xoua 3a jaHUMU
aBTOpiB poOOTU [4], B yYaCHMKIB JiKBifgallil HacHiIKiB
apapii (YJIHA) na YAEC po3BuTKy iH(papKTy Miokapaa
(IM) gk oxpewmiii popmu IXC niepenyBaiio moegHanHs [B
3 iHIIUMU (paKTOpaMM pU3MKY. BogHouac, TpuBaje crioc-
TEPEXEHHS 3a MOCTPaXAAJIUMHU B pe3yJbTaTi aTOMHOTO
bomMbOapayBaHHs1 XipociMu i1 Haracaki, BUSIBUTIO B HMX
3pOCTaHHSI 3aXBOPIOBaHb CEPLEBO-CYAUMHHOI CUCTEMHU, i
30KpeMa, CyTTEBUI BiMHOCHUI pu3uK po3BUTKY IXC [3,
6]. Pesynsrati enigeMioloriyHuX AOCTIIKEHD, ITPOBeIe-
HUX Ha 0araTOTUCSYHUX ITOIMYJISISIX MEIUMKO-I03MMET-
pruanoro (Pocis) i kimiHiKo-eminemionoriyHoro (Ykpaina)
PEECTPIB, CBiMUaTh MPO HASIBHICTh JTOCTOBipHUX BiZHOC-
Hux pusukiB cMepTi Big IXC B ydJacHUKIB JiKBigallii
HachinkiB aBapii (YJIHA) 1986—1987 pp. [7-9], onHak,
BOHU He MICTSTh BiANOBiAi Ha 3anuTaHHd, Y1 Ma€ IB ca-
MOCTIiHMI1 BIUIMB Ha (DYHKLIOHAJIbHUI CTaH CepleBO-
CYAMHHOI CUCTEMU i TSLXKicTh Tepediry IXC, um mie B
KOMOiHallil 3 TpaguUiiHUMU (haKTopaMu PU3MKY. Tomy
METOI0 HAILIOTO JOCJiIKeHHSI OyJI0 BUBYEHHS BILIMBY
pi3HUX pU3MK-(aKTOPiB Ta pamialliifHOro ONMpPOMiHEHHS
Ha TsoKKicTh KniHiuyHuX nposBiB IXC B YJIHA na HAEC.

MATEPIAJIN TA METOJIHU

Mo nociigxkeHHs 0yio 3anydero 376 YJIHA, 3 skux 360
oci6 nmpamoBanu B 30-kM 30Hi YAEC B 1986—1987 pp.
ta 16 — B 1988 p. B uncno YJIHA Bxoauau 29 mali€eHTiB,
gki nepeHecan ['TIX I-I1I crynenst Tskkocti B 1986 p.
KonTpoabsHy rpyny cknanu 123 memkanui M. Knena, sgxi
MPOXOOUAU JIKyBaHHS Yy BilUIEHHI Kapaioaorii
HHIIPM vy pi3Huii yac, nounHawouu 3 1987 p., i He 3a3-
Haju BIuBy 1B.

Ax BugHO 3 TabJI. 1, OCHOBHA I KOHTPOJILHA I'PYITN OY-
JIM iIEHTUYHI 3a BiKOM, ajie MaJiu AesKi BiAMiHHOCTI 3a
CTaTeBUM CKJIagoM. Xoda OOMABI Tpymu 3a UYMCIOM
XKIHOK MpakTUYHO HE€ BIAPI3HSUIUCS, 1X 4YacTKa cepej

of high-density lipoproteins are attributed to
Category 2. Their modification is considered as
leading to the change in CHD course. Risk factors
modification of which probably leads to the
change in CHD course are attributed to Category
3 i.e. hypertriglyceridemia, alcohol abuse, psy-
chosocial factors. And finally the unmodifiable
risk factors i.e. age, gender, and heredity are clas-
sified as Category 4.

Ionizing radiation (IR) is not considered in
contemporary cardiology as a proved risk factor
for CHD. Our studies [3] in survivors of acute
radiation sickness (ARS) after the Chornobyl
nuclear power plant accident (ChNPPA) brought
no confirmation of significant IR contribution to
CHD onset. However according to data from [4]
the combination of IR with some other risk fac-
tors preceded the MI as a separate form of CHD
in Chornobyl NPP accident clean-up workers
(ACW). Moreover, the long-term survey of the
Hiroshima and Nagasaki A-bombing survivors
showed the increase in cardiovascular disease
incidence with a significant CHD risk in particu-
lar [5, 6]. Epidemiological study results among
the several thousand strong populations (medical-
dosimetry register in Russian Federation and clin-
ical-epidemiological register in Ukraine) indicate
to the significant relative risks of CHD mortality
in ACW of 1986—1987 working period [7-9].
However, there are no data if the IR either inde-
pendently impacts the cardiovascular function
and severity of CHD natural course, or makes an
effect in combination with some traditional risk
factors. Thus the study objective was to evaluate
the impact of a range of risk factors and ionizing
radiation on the severity of clinical presentation of
CHD in Chornobyl ACW.

MATERIALS AND METHODS

A total of 376 ACW participated in the study. The
360 of them were involved in work at the
Chornobyl NPP site in 1986—1987 and 16 persons
worked there in 1988. There were 29 ARS survivors
among them. The entire 123 Kiev city residents
(the control group) not exposed to radiation were
admitted to the NRCRM Cardiology Department
once or more since 1987.

The main study and control groups were identi-
cal by age of subjects with however some difference
in gender (see Table 1). Despite equal number of
females in both groups there were 14.6 % and
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VJIHA cknanana 14,6 %, a B koutponi — 43,1 %. lle Bi-
Jobpaxkae mponopiii, IKi MalTh Miclie B TeHepaJlbHO1
cykymHocTi: cepen YJIHA BikoM Bix 35 no 54 pokiB 4o-
JIOBIKiB 0yno 77,9 %, a xiHok — 22,1 % [10].

Cepen YJIHA nosza onpomiHeHHs1 Oyna Bimoma B 157
oci0, 110 cKJagaio MeHile nojoBuHu rpynu (41,8 %).
Haii6inbin BUCOKI 1031 ONPOMIHEHHS OAepKalau Talli-
entu 3 giarHozom I'TIX — Big 45 go 710 cIp. ¥V pemrtn
VJIIHA wMiHiManbHi ¥ MakcuMalbHi 3HAYe€HHS 103
npopiBHioBanu 0,1 Ta 130 cIp BignmoBigHO.

Hiarno3 IXC Ta iHIIMX CYITyTHIX CepleBO-CYIMHHUX
3aXBOPIOBAHb BCTAHOBJIIOBAJIM Y BiATIOBIAHOCTI 3i CTaH-
JapTaMu JiarHOCTUKM, TPUMHATUMUA B YKpaiHi [11], Ha
OCHOBi aHaMHe3y XBOpPOOHU, KJIiHIYHOrO OOCTEKEHHS,
enektpokapaiorpadii (EKI'), mo6oBoro MmoHiTOpyBaHHS
EKT Ta aprepianbHoro tucky, EKI' 3 HaBaHTaXyBaib-
HUM TECTYBaHHSIM, eXomomIuiepkapaiorpadii, aHamizy
JIIMiAHOTO COEKTPY CUPOBATKU KPOBI.

CratucTnaHa o0poOKa OTpUMAHMX pe3yJIbTaTiB 3Mili-
CHIOBaJIaCh 3a JIOTIOMOTOI0 KOMIT'IOTepPHOI MporpamMu
SPSS 18 i Bkitoyajga MeTOAU OIMMCOBOI CTaTUCTUKM Ta
KOpeJISILiAHUIA aHaTi3.

PE3VJIBTATU TA OBTTOBOPEHHA
Ho YopHOOUIBCHKOI aBapii BCi 0COOM OCHOBHOI TpyNu
HE MaJIv KJIIHIYHUX 03HaK CepleBO-CYINHHUX 3aXBOPIO-
BaHb. [IpoTsrom 28 poxiB micnsa aBapii IXC Oyma BUSIB-
neHa B 330 mawieHTiB (Taba. 2), B cepenHbOMY uepes
(16,4 + 7,0) poky (miH. — 0,7, makc. — 27,7). Cepenniit
Bik YJIHA Ha MmomeHT aiarHoctuku IXC cknaB (55,9 =
9,3) poKy i OyB BiporimHo MeHIII, HixX y 105 XBOpUX KOHT-
posabHoi rpynu — (59,8 = 9,7), p<0,001.

AK BUOHO 3 Taba. 2, Mixk 0oco0aMU OCHOBHOI i KOHT-
POJIbHOI IPYIl HE BUSIBJICHO TOCTOBIPHMX BiIMiHHOCTEH
3a YaCTOTOIO 3YCTPivaIbHOCTI HANUMOLIMPEHIIINX 3aXBO-

43.1 % of them respectively. This pattern reflects
the proportions in a general totality i.e. 77.9 %
males and 22.1 % females among ACW aged
35—54 years old [10].

Individual radiation dose values were available
only for 157 ACW that was less than for a half of
the group (41.8 %). ARS survivors had the highest
radiation doses, namely from 45 to 710 cGy. Other
ACW had doses in a range of 0.1—130 cGy.

Diagnoses of CHD and other concomitant car-
diovascular diseases were established according to
diagnostic standards adopted in Ukraine [11] using
the data from case history recording, clinical
check-up, electrocardiography (ECG), daily
ECG-monitoring, daily arterial blood pressure
monitoring, exercise ECG, Doppler ultrasound
(Doppler echocardiography), and serum lipid pro-
file assay.

Statistical data management was held using the
SPSS 18 software and included the descriptive sta-
tistics approach and correlation analysis applica-
tion.

RESULTS AND DISCUSSION
All the main study group subjects had no any clini-
cal signs of CVD before Chornobyl accident. With-
in 28 years since ChNPPA the CHD was diagnosed
in 330 ACW (see Table 2) 16.4 £ 7.0 years upon in
average (min. — 0.7, max. — 27.7 years). Average age
of ACW at the time of CHD diagnosis was 55.9 = 9.3
years that was significantly less than in 105 patients
in the control group (59.8 £ 9.7 years, p<0.001).
No significant difference in the registration fre-
quency of the most prevalent cardiovascular dis-
eases i.e. CHD, arterial hypertension (AH) and

Ta6naumusa 1
BikoBa, cTaTeBa i O3UMETPUYHA XaPAKTEPUCTUKA 06CTEKEHUX XBOPUX
Table 1
Age, gender, and radiation doses in study subjects
Moka3Huku YJTHA KoHTponb
Indices ACW Control
Yucno obeTeXeHMX Ta CTaTh (4 / X) 321 /55 70 /53
N and gender (m /f) 321 /55 70 /53
Bik Ha MOMEHT 0BCTEXEHHS, POKU: M+ SD 66.7+8.6 65.5+9.2
Age at the time of survey (years): 95 % nosipuwi iHTepean / 95 % confidential interval 65.2 — 68.2 64.6 — 66.4
MiH. — Makc. / min. — max. 446 - 90.2 38.1 - 859
[lo3a onpomiHeHHs, cl'p: n 157
Radiation dose (cGy): M= SD 57.3+102.5
95 % nogipumii inTepean / 95 % confidential interval 41.1-T735
MiH. — Makc. / min. — max. 0.1 -710.0
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proBaHb cepleBo-cyauHHo1 cuctemu — IXC, rineproHiu-  heart failure (HF) was found between the main
Hoi xBopobu (I'X) i cepueBoi HemoctatHocTi (CH), 32 study and control group subjects except the func-
BUHSTKOM MoOKa3HMKa ¢pyHKIioHanmpHOro Kinacy (PK):y  tional class (FC) index, as there was no FC I
KoHTposi He Oyno manieHTtiB 3 @K I, tomi sik cepen  patients in the control group whereas there were 8
VJIHA BussneHo 8 mopeii i3 HacTitbku BucokuM PK. B such subjects among the ACW (Table 2). Share of
000X rpymnax mMaiixxe piBHoI0 OyJia yacTka ocid 3 moBHuMu  either complete bundle-branch block cases (i.e.
onokamamMn HixXoK mydka [ica (mpaBoi, mepemHpoBepx-  right, left anterior, left posterior bundle-branch
HbOI Ta 3aJHBOHMXXHBOI TIJIOK JiBOi HixkKM abo ix block or any their combinations) or arrhythmia
KoMOiHalii) i apuTMmisiMu (TocTifiHa abo mapokcu3Malib-  cases (persistent or paroxysmal atrial fibrillation,
Ha opmu GiOpUIIsLIT mepeacepab, HAOLLTYHOUKOBa ad0  supraventricular or ventricular extrasystoles) was

Ta6nuusa 2
YactoTa 3axBOPIOBaHb CEpLEBO-CYAUHHOT CUCTEMW, MOpylIeHb PUTMY i NpoBigHOCTi, ninigHoro o6MmiHy i
CynyTHLOT NaTonorii B 06cTexeHnx nauieHTiB (y AyxKax koA 3a MKX-10)

Table 2
Frequency of cardiovascular disease, cardiac arrhythmia and cardial conduction abnormalities, lipid metabo-
lism disorders, and concomitant disease in study subjects (IDC-10 codes in brackets)

. indi YJIHA / ACW Koutpons / Control
oka3Huku / indices abc. /n % a6c. /n % p

IXC (120-125) 330 87,8 105 85,4 >0,05

CHD (120-125)

CreHokappisi (120.8) 221 58,8 66 53,7 >0,05

Angina pectoris (120.8) | FC1/FCI 8 2,1 0 0 >0,05
FClIl/FCII 143 38,0 46 37,4 >0,05
FCIm/FCH 65 17,3 18 14,6 >0,05
FCNV/FCIV 4 1,1 2 1,6 >0,05

CH (150)

HF (150) CHO/HFO 76 20.2 27 22.0 >0,05
CH1/HFA1 196 52.1 57 46.3 >0,05
CH 2A / HF 2A 93 24.7 32 26.0 >0,05
CH 26/ HF 2B 1 2.9 7 5.7 >0,05

IM B aHamHesi (125.2) 80 21,3 32 26,0 >0,05

Survived Ml (125.2)

Apuwii (148.0, 149.1-149.3) 215 57,3 74 60,7 >0,05

Cardiac arrhythmia (148.0, 149.1-149.3)

MosHi Gnokaam Hixok nydka lica (144.4, 144.5, 145.0, 145.2) 57 15,2 20 16,3 >0,05

Complete bundle-branch block (144.4, 144.5, 145.0, 145.2)

X (110, 111)

AH (110, I11) | cTapis / Stage | 19 5.1 3 2.4 >0,05
Il cTapis / Stage |l 224 59.6 78 63,4 >0,05
Il cTapia / Stage Il 93 24.7 32 26.0 >0,05

IMMK B aHamHesi (163) 40 10,6 9 73 >0,05

Survived cerebral stroke (163)

LA 2 tuny (E10-E14) 92 24,5 29 23,6 >0,05

Type 2 DM (E10-E14)

HMT (E66.0)

BME (E66.0) MepenoxwpitHst / pre-obesity 143 38.0 47 38.2 >0,05
| cT. oxupitHst / obesity grade | 108 28.7 35 28.5 >0,05
Il cT. oxupiHHs / obesity grade Il 40 10.6 13 10.6 >0,05
Il cT. oxmpiHHg / / obesity grade IlI 10 2.7 7 5.7 >0,05

XC (E78.0) 220 60,3 66 54,1 >0,05

HCE (E78.0)

IMpumiTka. BCi CKOPOYEHHS NOSICHIOIOTHCS B TEKCTI.
Note. All abbreviations are explained in the text..
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IIJTYHOYKOBA €KCTpacucToJist). He BUSIBIEHO AOCTOBIip-
HUX BiIMiHHOCTE y 4YacTOTi TinepxojecTepuHeEMIl
(I'XC), oxupinng, LI Ta iepeHeceHOro paHillle TOCTPO-
ro TopyIIeHHSI MO3KOBOTro KpoBooobiry (I'TIMK).

Tsoxkicth epebiry IXC orliHoBaIM 3a HASIBHICTIO CTe-
Hokapmii Hanpyru Ta ii @K, a takox cragii CH. Ynm Bu-
muM 0yB ®K creHokapmii (Bim HYJIHOBOTO 3HAYEHHS,
TOOTO BiACyTHOCTI cteHOKapAii, 1o IV ®K) i cragis CH
(Bim HYJIbOBOTO 3HAY€HHS, TOOTO BiICYTHOCTI CeplieBOi
HEAO0CTAaTHOCTi, A0 cTafii 2b), TUM TSKUMM OYB Tepebir
IXC i ripre mporao3 3aXxBopIoBaHHSI.

Cepen TpaguLiitHUX pU3MK-(PaKTOpiB, 3TaTHUX MOA-
(dikyBaTtu nepebir IXC, oniHoBaIM BiK IMallieHTa Ha MO-
MEHT OOCTeXXeHHSs, TIOTIOHOMAaiHHS, HasBHicTb I XC,
HMT, I'X, U4, I'TIMK Ta indapxry miokapga (IM) B
aHaMHe3i, a TaKoX MOBHUMX 0J0Kaj HixKOK myuyka [lica i
aApUTMilA.

Ak akTop pagialiiiHOI IpUPOAN PO3IsAaBCs, B ep-
mry 4epry, caM (akT ydJacTi iHOWBiZyymMa B JIiKBimairii
HacnigkiB aBapii Ha YAEC. Miporo #oro KijabKiCHOTO
BUpa3y CIyXWia JOKYMEHTOBaHa 1032 30BHIIlTHbOTO OII-
POMiHEHHSI.

Y T1abn. 3 mpencTtaBiieHi pe3ynbTaTH OIIHKU 3B'SI3KY
MiX TTOKa3HUKaMM, sIKi BUBHAYAIOTh TSXKKiCTh mepeodiry
IXC, Ta BuiuesragaHuMu (pakTopamu, IO MOAUMIKY-

Ta6nuusa 3

almost the same in both groups. No significant dif-
ference in hypercholesterolemia (HCE), obesity,
DM, and survived cerebral stroke (CS) frequency
was found.

Severity of CHD course was assayed by the effort
angina presence and its FC both with HF stage.
The higher angina pectoris FC (from zero value
i.e. no angina through the FC 4) and the higher
HF stage (from zero value i.e. no heart failure
through the stage 2B) were the more severe CHD
course was both with worse disease prognosis.

Age at examination, tobacco smoking, presence
of HCE, BME, AH, DM, survived cerebral
stroke and MI, complete bundle-branch block,
and cardiac arrhythmia were estimated among
traditional risk factors that can modify the CHD
course.

Fact of subject's participation in Chornobyl acci-
dent clean-up work was the factor of radiation
nature assayed above all others. It was quantified
through the documented value of external radia-
tion dose.

Table 3 shows the results of relationship assess-
ment between indices defining the severity of CHD
course and described above factors that modify it.

3B'A30K Mi NOKa3HMKAMM, WO BU3HAYAIOTb TAXKiCTb nepebiry IXC, Ta chaKTopamu, WO MOXYTb Ha HUX
BNAMBATH, 32 AaHMMKU PaHTOBOT Kopenauii CnupmeHa Ta xi-KBagpar Tecty

Table 3

Relationship between indices defining CHD severity and factors capable to impact on them (by Spearman’s

rank-order correlation and chi-square test)

®akropwu, ski MOXyTb BNIMBaTH Ha nepeoir IXC

O3Haku, Lo BU3HAYaIOTh TKKICTL nepebiry IXC

Factor capable to impact on CHD course

Sins defining CHD course severity

@K creHokapgaii / Angina pectoris FC CH /HF
r p7 XZ p2 r p1 X2 p2
Yuactb B JIHA / accident clean-up participation 0,034 0,445 3,8* 0,437 -0,021 0,636 2,8* 0,428
Bikosa rpyna / age group 0,142 0,001 21,7 0,152 0,289 0 73,2* 0
Cratb / gender 0,108 0,015 9,48* 0,050 -0,043 0,342 1,35% 0,716
TioTioHoManiHHg / tobacco smoking -0,020 0,664 3,44* 0,488 -0,055 0,222 5,42 0,444
HMT / BME 0,011 0,805 28,4* 0,1 0,165 0 36,5* 0,002
IXC / HCE -0,084 0,063 498 0,289 -0,146 0,001 15,11 0,002
NX/AH 0,285 0 84,72% 0 0,334 0 72,21* 0
IM /M 0,369 0 100,8* 0 0,231 0 45,43* 0
IMMK / Cerebral stroke 0,046 0,302 5,43* 0,246 0,174 0 15,2* 0,002
L1 /DM 0,155 0,001 18,81* 0,016 0,183 0 31,79* 0
Apvmii / Arrhythmia 0,223 0 30,21* 0 0,331 0 54,36 0
Brnokana Hixok nyyka lica / bundle-branch block 0,128 0,004 9,92* 0,042 0,219 0 30,08* 0

TpUMITKA. I — KoediLlieHT paHroBoi kopensLi CnipMeHa, p! — NoKasHuK BIpOTiHOCTI NOXMBKM T, ?2 — Xi-ksanpar MMipcoHa, p? — NOKa3HMK BIPOTiHOCTI MOXVIBKA %2,

* — ¢ 6inbw 205 KkniToK, Ae 0vikyBaHa 4YacToTa MeHLue 5.

Note. r— Spearman’s rank-order correlation index, p’ — error probability index, %2 — Pearson’s chi-square index, p? — error probability index for 2,
* — there are more than 20 % of cells in contingency table with expected frequency value under 5.
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[0Tb. AHAJIi3 TTPOBOAMBCSI 3 BUKOPUCTAHHSIM PaHTOBOI
Kopesauii CriipmeHa ta xi-kBagpat tecty Ilipcona. Bin
M0Ka3aB, IO TiTLKM ABa (PaKTOPU, yJacTh y JIKBimaIlii
HaCJIiJKiB aBapii i TIOTIOHOMAJiHHS, He MaJlu HisIKOTO
BiporigHoro 3B's13ky 3 @K ta CH. /lo3a 30BHIilLIHLOTO
OIpOMiHEHHsI TaKoxX He KopemoBajia 3 @K i CH. Ixmri
MOKAa3HWKM MaJin JocToBipHY Kopensiifo 3 @K a6o CH,
a y Bunaaky Bikosoi rpynu, I'X, IM, LI, aputmii Ta
osiokaa Hixok myuka lca — gk i3 @K, tak i CH. Illo
CTOCYEThCSI aHaJlizy TaOJMULb CHOPSIKEHOCTi, TO Bipo-
TiTHICTh 3B'SI3Ky JeSIKNX TTOKAa3HWKIB 3HAXOAMIACs ITif
CYMHiBOM BHACJIiIOK TOrO, III0 OYiKyBaHa 4YacToTa B
OinbLr Hix 20 % X KJIiTOK Oysia MeH1e 5.

Crin TakoX 3a3HAYUTU HaA3BUYaAKHY, BaXKKO 3’SICOBHY,
HeratnBHy Kopensiiio '’ XC 3 CH. Buxonuts, 110 B oci6 3
HOpPMaJIbHMM PiBHEM 3arajbHOIO X0JIeCTEPUHY Y CUpPOBAT-
i Kpogi (< 5,0 MMOJIb/JT) YacTille criocTepirajgacs OiabI
Tskka CH. MoxiauBo, MixK UMUK IBOMa MOKa3HUKaMU
iCHye OilblI CKJagHa HeJliHilHA 3aJeXHICTb, SIKYy CJIif
OLIIHIOBATH 3a JOTIOMOT'0I0 METOIY PErpeciiiHOTO aHaJTi3y.

i1 BUBYEHHSI CYKYITHOTO BILIMBY JEKiIbKOX PU3MK-
¢axropiB Ha TseKKicTh nepediry IXC ocTaHHIil oLiHIO-
Basin ik cyMy @K crenokapaii Ta CH. BigcyTHicTb cTe-
HOKapnii BBaxajacsl HyJbOBMM 3HaueHHsM, DK I
nopiBHIOBa0 1, DK II — 2, ®KIII - 3i ®K IV —-4. Te
K came crtocyBasiocst CH: 11 BiICyTHICTh Majia 3HaYeHHsI
0,CH1—-1,CH2A -2, CH2b — 3, CH 3 — 4. Takum
YUHOM, MaTeMaTu4yHa cyMa (akTopiB, 110 OOYMOBIIIO-
IOTh TSIKKIiCTh epebiry IXC, 3miHoBaacs Big 0 10 Mak-
CHMAaJIbHOTO 3HAYCHHS 8.

EMnipuyHuM 1UISIXOM Migdupanu cymy (pakTopiB pu-
3HKY, sIKa 0 Majla MaKCUMaJbHY JTOCTOBIpHY KOpEsIililo
3 ®K mmoc CH. [lo yncna nux ¢akTopiB ITOTpaIIvIN:
BiK IMalliEHTa HA MOMEHT OOCTEeXEHHS, CTaTh, HAsIBHICTb
cynytHboi I'X, LIJI, nepeHecenuii IM, a Takox IMOBHi
Osiokaau Hixkok Tydyka Iica i apurmii. DakT ydyacti B
JikBigawii HacainkiB aBapii Ha YAEC He BniMBaB Ha Tie-
pebir IXC, HaBiTh KOJIY HOr0 BUKOPHUCTOBYBAIU Pa30M 3
iHIMMY (paKTOpamu.

Yci nalieHTM OCHOBHOI i KOHTPOJIBHOI TPy OyJId po3-
MOJiJIEHi Ha BiKOBI MiATPYIH, 3TiTHO 3 Kiacudikallic€o
BOO3 [12]. Ocobu Bin 18 g0 29 pokiB ckaagaayd Nepiiy,
MOJIOY, TArpYITy (3HA4eHHS B CyMi (paKTOpPiB OIMMHU-
1), mauieHTn 3pinoro Biky (Bix 30 mo 44 pokiB) yBili-
LM B APYTY MiATPYIy, cepeaHboro BiKy (Bim 45 mo 59
POKiB) — B TPETIO, JITHHOTO BiKy (Bim 60 10 74 pokiB) —
YETBEPTY, CTapevoro Biky (75—89 pokiB) — II’SITy Ta 10B-
roxuTei (90 i Ginble pokiB) — mocTy miarpymny. Homep
MiArpyNy MiACYMyBaBcCs 3 iHIIMMU (haKTOpaMUu PU3UKY.
OcobaM XXiHOYO01 cTaTi NPHUCBOIOBAIOCH 3HaUYeHHS 0, 4o-
JIoBivyoi — 1.

Analysis was held using Spearman's rank-order cor-
relation and Pearson's chi-square test. As a result
only two factors i.e. accident clean-up work partic-
ipation and tobacco smoking had no significant
relationship with FC and HE Neither the external
radiation dose correlated with those factors. Other
indices significantly correlated with FC or HE
whereas the age group, AH, MI, DM, cardiac
arrhythmia, and bundle-branch block correlated
with both FC and HE As for contingency table
analysis the significance of relationship of some
indices was under a doubt as the expected frequen-
cy value was under 5 in more than 20 % of cells.

Noteworthy there is an exceptional and hardly
explainable negative correlation of HCE and HEF,
namely the more severe HF was found more often
in subjects with normal cholesterolemia (less than 5
mmol/L). Supposedly there is more complex non-
linear relationship between these parameters that is
to be appraised by the regression analysis method.

To examine the combined impact of several risk
factors on the severity of CHD course the last one
was estimated as a sum of angina FC and HF values.
No angina was designated with zero value, FC I was
equalto 1, FCII —to 2, FCIII —to 3, and FC IV —
to 4. Respectively no HF corresponded to zero value,
HF1 — to value 1, HF2A — to value 2, HF2B — to
value 3, and HF3 — to value 4. Thus the arithmetical
sum of factors stipulating the course of CHD severi-
ty varied from 0 up to the maximum value of 8.

The sum of risk factors having maximal signifi-
cant correlation with FC plus HF was picked
empirically. The following factors appeared here:
patient’s age at examination, gender, concomitant
AH, DM, survived MI, a complete bundle-branch
block, and cardiac arrhythmia. No impact of acci-
dent clean-up participation on CHD course was
proved even if this factor was accounted in combi-
nation with other ones.

All patients in the main study and control groups
were divided in age subgroups according to WHO
classification [12]. Subjects aged 18 to 29 years were
the first i.e. younger subgroup (having value 1 in the
sum of factors), patients of mature age (30 to 44
years) were the 2", subjects of middle age (45 to 59
years) were the 3™, senior persons (60—74 years old)
were the 4", senile patients (75—89 years old) were
the fifth group, and the long-livers (90 years old and
over) were the sixths group. The group number was
summarized to other risk factors. Females were
assigned value zero, males were assigned value 1.
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IIpu migpaxyHKy 3Hady€Hb iHIIUX (aKTOPiB KepyBa-
JIMCSl MMPaBUJIOM: BiICYTHiCTh O3HaKu, To06TO IM, II/I
2-T0 TUMYy, OJIOKaJ Ta apUTMiit, 3a CyMOI10 (PaKTOpPiB 03-
Hauaso 0 111 KOXXHOTO, HasiBHIiCcTh — 1. SIK110 y XBOpO-
ro miarHoctyBaiu I'X, To BpaxoByBaziac ii cramis Bif 1
Io 3.

IIpoBenenmii aHami3 TMoKa3aB, 110 BUINE3TagaHi (dak-
TOPU PU3MKY MAalOTh CHiJIbHUI BipOTiZHWI BIUIMB Ha
TsKKicTh Tepeliry IXC 3a KpuTepieM paHTOBOI Kope-
Jauii Crnipmena (r = 0,501 mpu p = 0).

3rimHo 3 mpaBWJIaMM CTATUCTUKW, JaHA KOPEJSIIis
BBaXKa€ThCsl CEPEAHbOI0, TOMY IO I' 3HAXOJAUTHCS B Me-
xkax Bix 0,3 10 0,699 [13]. 3 po3risiHyTHX (DaKTOpiB Hali-
pumii 38°s130K 3 MK memoHCTpyBaB moka3HukK IM B
aHamHe3i (r = 0,369), a3 CH — nasgsnicts I'X (r=0,334).
V iHmMX pu3uK-(GakToOpiB KOpessalisg Oyna Ie HUXKYe.
TakxuM 4YuMHOM, MOXHa CKa3aTd, IO IpeACTaBICHUI
CTaTUCTUYHUI JOKa3 MOCUJIEHHSI HEraTUBHOTO BILIMBY
KOXHOTO 3 IIpoaHaIi3oBaHNX 03HAK Ha niepebir IXC mpu
ixHift cykynHiit mii. JlomaBaHHS B apu(METUYHY CyMY
Takux (pakTopiB SK TOTIOHOMaNiHHI, HMT, yyacts y
JlikBigawii HacainkiB aBapii, ' XC, npu3Boauo 10 Ioc-
J1abaeHHs KopeJsiii. JlaHa o6cTaBuHA TOBOPUTH IIPO TeE,
1110 200 BOHU HE CHPaBJISIOTH IIPSIMOIO BIUIMBY Ha KJIi-
HiuHy KapTiHY IXC, abo 11eif BIUIMB Ma€ OiIbII CKIATHY
3aJIeXKHICTh Ta MEXaHi3MM peaJtizallii.

Ha cborogHi icHy10Th NEpeKOHJIMBI OOIPYHTYBaHHSI
BIUIMBY BiKY, CTaTi, apTepiaibHoi rineprensii i LI/ Ha
pusuk po3BUTKy IXC, siKki 6a3yl0TbCsl HA YUCAECHHUX MO~
OyJSIiMHUX OOCTiIXKEeHHSIX [2, 14].

HagsnicTb mepereceHoro IM Takox BBaXKa€eThCs pak-
TOPOM, 11O TTOCUJIIOE TSKKIicTh Tepebiry IXC, Tomy 110
pyOlLIeBi 3MiHU MioKapzaa MPU3BOAATH 10 MOCTIHHOTO IMO-
pYLIEHHST CerMeHTapHOI (byHKIii JIiBOro LIIyHOYKa, a
3HauMTh NporpecyBaHHsa CH, i TaKoX MOXYTb CITy>XKUTH
JKepeIOM BMHUMKHEHHS IIIYHOUKOBUX EKTOIIUHMX
putMmiB [15]. lo dakTopiB, 110 00TSKYIOTH Tepedir IXC
Ta 1i MPOrHO3, MOXHA BiTHECTU apUTMil, 30KpeMa LIy~
HOYKOBI [2, 16], i moBHi Gyiokaau Hixkok ny4ka [lica [17,
18], mpu gKux BimOyBa€eTbcsl TOPYILICHHS TOCIiIOB-
HOCTi, IIBUAKOCTIi, CUJIU 30YIKEHHSI i CKOPOUEHHSI cep-
s (Tak 3BaHUM MiXIIUTYHOYKOBMIA aCMHXPOHI3M), 110
IMOCUJTIOE CUCTOJTIYHY Ta IiaCTOMIYHY AUCOYHKIIIT ceplis.

BUCHOBKU

1. He3Bakarouu Ha TOi (hakT, 1110 3a KJIAiHIYHOIO XapakK-
TePUCTUKOI, (DYHKIIOHATbHUM CTaHOM CEpLIEBO-CY-
JUHHOI CUCTEMM Ta HasSIBHICTIO CYIyTHBOI ITaTOJIOTii
VJIHA na YAEC npakTu4HO He BiApi3HSINUCS Bil malli-
€HTIB KOHTPOJIbHOI rpynu, IXC y HUX BUHMKaJIa Yy Bipo-
rimHO OinbII MoJiogoMmy Bitli (55,9 mpotu 59,8 poky).

In calculation of other factor values the following
principle was applied: no sign i.e. no IM, type 2
DM, block or arrhythmia corresponded to value
zero for each, whereas the presence of each was
assigned value 1. If AH diagnosed then its stage was
accounted in a value range from 1 to 3.

The applied analysis showed that risk factors men-
tioned above have a joint probable impact on CHD
course severity (according Spearman’s rank-order
correlation coefficient: r = 0.501 under p = 0).

According to statistical principles the described
correlation is intermediate as the r value is within
0.3—0.699 range [13]. MI in a history was among
other factors most significantly associated with a FC
(r=10.369), and AH was most significantly associat-
ed with a HF (r = 0.334). With other risk factors the
correlation was less strong. Thus it may be said that
statistical evidence is available now on the amplified
negative impact of every reviewed sign in their com-
bination on a CHD course. Arithmetic summing-
up of such factors as tobacco smoking, BME, acci-
dent clean-up participation, and HCE resulted only
in a weakening of correlation. This fact indicates to
either no any their direct impact on CHD clinical
presentation or this impact is of more complex
nature with unclear realization pathways.

To date there is a convincing substantiation of
the age, gender, AH, and DM impact on the CHD
risk. This evidence is available from numerous
population studies [2, 14].

The survived M1 is also considered a factor ampli-
fying CHD severity as cicatrical myocardial changes
are the source of stably abnormal left ventricular
segmental function, hence resulting in HF deterio-
ration possibly being the source of ventricular
ectopic rhythm [15]. Arrhythmia and a ventricular
one in particular [2, 16] both with a complete block
of bundle-branch [17, 18] are factors deteriorating
the CHD course and prognosis. Disorders of
sequence, speed, and strength of excitation both
with abnormal heart contraction occur at that being
the so-called interventricular asynchrony exacer-
bating the systolic and diastolic heart dysfunction.

CONCLUSIONS

1. Despite the fact of almost no difference in clin-
ical characterization, cardiovascular function, and
concomitant disease between the Chornobyl acci-
dent clean-up workers and the control group, the
CHD occurred in significantly younger ACW
(55.9 vs. 59.8 years old).
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2. BusBienuii 1ocToBipHMi i MO3UTUBHMI 3B’5130K PK
creHokapaii i CH gk dakTopiB, 110 BUBHAYAIOTh KJIiHiU-
Huit nepeodir IXC, 3 TakuMu IToKa3HUKAMU SIK BiK Ha MO-
MEHT oOcTexXeHHd, crarb mauieHta, HMT, I'X, IM i
I'TIMK B anamue3i, LIl 2-ro tuy, noBHa 0JioKaja Hi-
KoK myuka I'ica Ta aputmii.

3. OTpuMaHMi1 TOCTOBIpHUI 3B’ 130K apU(PMETUIHOI Cy-
MM 3Ha4yeHb, 110 BigoOpaxatoTh rpagaiii @K i TsKKicTh
CH, 3 aHaj0TiYHOIO CYMOIO MOKa3HUKIB, 110 YMCETBHO
XapaKTepU3yIOTb BiKOBY I'pYITy Ialli€HTiB, iX CTaTh, Ha-
aBHicth I'X, IM B anamnue3si, LIJI 2-ro tumy, aputMmiit i
onokan Hixkok mydyka [ica. CyKymHicCTh pU3MK-(pak-
TOpIB, 1110 BIJIMBaOTh Ha nepedir IXC, mana 6iibln BU-
COKY KOpeJIsILilo, HixkK KOXeH 3 (haKTOPiB OKpeMoO.

4. ®dakr yyacTi B nikBigawii Hacmigkis aBapii Ha YAEC i
J103a 30BHIIIIHBOT'O OIMPOMiHEHHS HE MaJIv IOCTOBIpHOTO
3B’a13Ky 3 @K creHokapmii Ta CH.

CMUCOK BUKOPUCTAHOI NITEPATYPU

1. European health for all database (HFA-DB), WHO / Europe (Updated in
January 2012). [Electronic resource]. — Offline version available from:
http://www.euro.who.int/en/what-we-do/data-and-evidence/databases/
european-health-for-all-database-hfa-db2/offline-version

2. PykosoacTteo no kapavonoruv / nog, ped. B. H. KosaneHko. — K. : Mo-
puoH, 2008. — 1424 c.

3. Non-cancer effects in acute radiation syndrome survivors in Ukraine /
D. Belyi, A. Kovalenko, D. Bazyka, V. Bebeshko // Health Phys. — 2010. —
Vol. 98, No. 6. — P. 876-884.

4. HoBi niopxomn [0 nigBuiLeHHS epeKTUBHOCTI peabinitallii yyacHuMKIB
niksigauii Hacnigkis YopHOGUNLCLKOI kKaTacTpodw, siki nepeHecnm iHbapkT
miokapga / I. M. Xomastok [Ta iH.] // Haykosi 3acagu Mixrany3esoi komn-
NeKcHoi nporpamu “3a0poB’s Hauii” : 36ipka HaykoBMX npaub. Bun. 2. /
3a pen. A. M. Cepmioka. — K. : Oepkyn; KX “Codiga”, 2009. — C.
215-246.

5. Nagataki S. Latest knowledge of radiological effects: radiation health
effects of atomic bomb explosions and nuclear power plant accidents / S.
Nagataki // Jpn. J. Health Phys. — 2011. — Vol. 45. — P. 370-378

6. Studies of mortality of atomic bomb survivors. Report 13: solid cancer
and noncancer disease mortality: 1950-1997 / D. L. Preston, Y. Shimizu,
D. A. Pierce [et al.] // Radiat Res. — 2003. — Vol. 160, Iss. 4. — P.
381-407

7. 3a60n1eBaeMOCTb 1 CMEPTHOCTb Y4aCTHUKOB JINKBIAALMM NOCNEACTBUIA
aBapun Ha YepHobbinbekoii ASC: oLeHKa paavaLMOHHbIX PUCKOB, NEPUOA
HabnoneHus 1992-2008 rr. / B. K. Mea+os, B. B. Kauiees, C. 0. YekuH
[ pp.] // Papgmau. rvrmena. — 2011, — T. 4, Ne 2. — C. 40-49.

8. CMepTHOCTb JIMKBMAATOPOB MOCNEACTBMIA aBapii Ha YepHoObINbCKOi
ASC: mo30Basi 3aBMCMMOCTb W TpynMbl NOTEHUManbHoOro pucka / B. K.
MBeaHog, C. 0. YekuH, B. B. Kauees [v ap.] // Pagumau,. 6uonorus. Pagu-
oakonorug. — 2011, — T. 51, Ne 1. — C. 41-48.

9. Enigemionoris HenyxnmHHKX 3axBOpIoBaHb. YyacHuku JIHA / B. O. by-
3yHoB, B. M. Tepewwuenko, J1. I. KpacHikosa [1a iH.] // MegunyHi Hacnigku

2. Significant and positive association of angina
FC and HF as factors defining the clinical course
of CHD with such indices as age at examination,
gender, BME, AH, survived MI and stroke, type 2
DM, complete bundle-branch block, and arrhyth-
mia was found.

3. Significant association of an arithmetic sum of
values reflecting the FC grades and HF severity
with similar sum of indices numerically character-
izing the age group, gender, AH, survived M1, type
2 DM, arrhythmia, and bundle-branch block was
received. Combination of risk factors affecting the
CHD course was of higher correlation vs. each
factor itself.

4. No significant association was proved between
the emergency work participation or radiation
dose value with angina FC and HE
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