KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. Mpobnemn pagiaviiHoi meauwkm Ta pagiobionorii. 2013. Bun. 18.

YIK: 616.12-008.331.1-071-08:616-001.28

A. A. Yymakr«, I'. B. Ilneckay

Lepucasna ycmanosa “Hauionanvruil Haykosuit uenmp paodiayiiinoi meouyunu Hauionanvroi akademii
meduunux Hayk Ykpainu”, eyn. Meavnukoea, 53, m. Kuie, 04050, Yxpaina

AHAJII3 JEAKUX ®AKTOPIB PU3UKY IHOAPKTY MIOKAPIIA B
KOT'OPTI YYACHUKIB JIIKBIJIAIIIT ABAPIT HA YOPHOBMJIbCHKIN
AEC (BA JAHUMMU KJITHIKO-EHIAEMIOJIOI'TYHHOI'O PEECTPY)

MeTa po6oTu. AHani3 4acToTn okpemux haKTopiB pU3NUKY PO3BUTKY illleMiYHOT XBOPOOM cepus B rpyni y4acHuUKiB
nikeigauii Hacnipkie YopHobunbscokoi asapii (JIHA), ski nepeHecnu iHdapkT miokapaa (IM) B nicnsaBapitHomy
nepioai.
Metoau. MNpoananizoBaHi gaHi 525 yyacHukis JIHA 3 IM, siki BusBneHi B kKniHiko-enigemionoriyHomy peectpi HHLPM
cepep BCix 3apeecTpoBaHux y4yacHukiB JIHA. TopiBHAHHSA NPOBOAMAN 3 KOHTPOIbHOW rpynoto 110 MewKaHUiB M.
Kueea, ki nepeHecaun IM y 2004-2009 pp.
Pesynbratu. BcraHosneHo, wo cepep yyacHukie JIHA, aki nepenecnn IM B nepwi 10 pokis nicna aBapii Ha YAEC,
36inblweHa YacTka ocib vy Bili 4o 45 poKiB, Wo Hacamnepes 3yMOBJEHO BiKOBOK CTPYKTypoto yyacHukis JIHA B uino-
My. B noganbliomy po3nofin nauieHTiB 3a BikoM HabnmxkaBca A0 iHWMX KOFOPT XBOPMX 3 nepeHeceHum IM, npencras-
neHum y nitepatypi. [lo3a 30BHilWHLOIO ONPOMiHEHHS, AKY OTPUManu YonoBiku 3 IM, wo po3BuHyBCS B Nepui 5 pokis
nicns asapii, 6yna Buwoto (39,58+6,72 c3B, meniaHa 25 c3B), HiX y 4YonoBikis, B Akux IM po3BuHyBCA ni3Hiwe
(23,78+2,43 c38, mepiaHa 12 c3s, p=0,009).
BucHoBKu. 3i 36inblieHHAM TepMiHy, 1o MUHYB nicna aBapii Ha YAEC, cepen Yonogikis 3 IM nocTynoBo 3meHuyBa-
nach KinbKicTb 0ci6 3 MiHiManbHoO KinbKicTio akTopiB pUsnKy i, BignoBigHo, 3pocTana KinbKicTb 0Ci6, AKi Manu wo-
HalMeHwe 3 dakTopu pusunky, p=0,001. MopiBHAHO 3 KOHTPOJILHOI TPyNolo, B rPpyni YonoBikiB 3 IM yacTiwe Bussne-
HO OXXMPiHHA Ta rinepxonecTeposieMis cepep YoNO0BiKiB.
KniovoBi cnoBa: aBapis Ha YopHoOunbebkiit AEC, yuacHukm nikBigauii Hacnigkis aBapii, iHapKT miokapaa, haktopu
PU3UKY.
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Analysis of some risk factors for myocardial infarction in a cohort of the
Chornobyl clean-up workers (according to the data of Clinical
and Epidemiological Registry)

The objective of the paper was to analyze the individual risk factors for coronary heart disease in a group of clean-
up workers, who had developed a myocardial infarction (MI) after the Chornobyl NPP accident.

Methods. Data of 525 clean-up workers with a first MI event were analyzed among all uniquely identifiable clean-up
workers registered in the Clinical and Epidemiological Registry (CER) of NRCRM. The comparison was carried out with
a control group of 110 residents of Kyiv, who had MI within 2004-2009.

P Yymak Anatoutiii AHapiitoBud, e-mail: papatolia@mail.ru
© Yymak A. A., Iieckau I B., 2013

289 ‘&



KJTIHIYHI

AOCNIAXKEHHA

ISSN 2304-8336. INpobremu pagiauiiHoi meauiwmkm Ta pagiobionorii. 2013. Bur. 18.

Results. It was found that the proportion of patients who had MI under 45 years was increased in the first 10 years
after the Chornobyl accident, being first of all due to the age structure of the clean-up worker’s cohort as a whole.
The distribution of patients by age in the following years was close to that in the other MI cohorts described in the
literature. The external radiation dose of men who developed MI in the first 5 years after the Chornobyl NPP accident
was 39.58+6.72 cSv (median 25 cSv) which exceeded the dose of men who had got the MI later (23.78+2.43 cSyv,
median 12 cSv; p=0.009).

Conclusions. The quantity of the male patients with minimum number of risk factors was gradually reducing along
with time since the Chornobyl accident and accordingly the proportion of patients with three or more risk factors was
increased (p=0.001). Incidence of obesity and hypercholesterolemia among male clean-up workers was higher than

in the control group of male inhabitants of Kyiv.

Key words: Chornobyl NPP accident, clean-up workers, myocardial infarction, risk factors.
Problems of radiation medicine and radiobiology. 2013;18:289-298.

BCTVYII

HesBaxarouu Ha 3HaYHM 4Yac, 110 MUHYB IIicjIsl aBapii
Ha YopHoOwmnbebKiit AEC, MennuHi HacaigKy KaTacTpo-
(u € omHiel0 3 akTyaJlbHUX MpPoOJeM paaiodiosorii.
Criocrepira€tbcsl HEyXWJibHE 3pOCTAHHS COMATUYHOL
TaTOJIOTi1 cepe MTOCTPaXKIanX KOHTUHTEHTIB [1, 2].

B XX—XXI cTopiu4six OCHOBHOIO TIpOOJIEeMOI0 MEIN-
LIMHU cTaia imemiyHa xsopoba cepiist (IXC). ITpuunau
1poro 06’ektuBHI — IXC € ogHi€l0 3 TPOBIAHUX TPUYMH
cMepTHOCTI B cBiTi. COpOK BIiICOTKIB JIOIE Yy €KO-
HOMIYHO PO3BMHYTUX KpaiHaX BMMPAIOTh Bill cepleBO-
CYIMHHMX 3aXBOploBaHb, Ha noo IXC npunagae maii-
Ke mojoBuHa uiei uugpu [3]. B 2007 poui cMepTHICTh
BiJl 3aXBOPIOBaHb CEPLIEBO-CYJIMHHOI CUCTEMU B YKpaiHi
craHoBwia 63 %. [1pu oMy 2/3 Bin 3arajabHOrO MoKa3-
HUKa ckJiajga cMepTHicTh Bim IXC. B cTpykTypi cMepT-
HocrTi Big IXC Ha pomto iHdapkTa miokapaa (IM) i iioro
yCKJIagHEHb npuIiagae npuonausHo 60—70 % [4].

Lli >x TeHgeHLii XapaKTepHi IS YYaCHMKIB JTiKBigalii
HacnigkiB aBapii (JIHA) nHa HopHoownscwkiit AEC: cep-
LICBO-CYIMHHI 3aXBOpPIOBaHHS — IIPOBigHA IpUYMHA
iHBaJliau3alii Ta CMEpPTHOCTI 0cCi0, sKi IMOoCTpaxaaau
BHacnigok YopHoounbchbkoi KaTactpodu [5—7]. TIpose-
neHe 'y 1993—1997 pp. oocrexkeHHs 1450 yuacHukis JIHA,
MelkaHuiB Pocii, 1mokasano, 1o 0CHOBHOIO MPUYUHOIO
cMepTi OyJIH ceplieBO-CyIrHHI xBopoou (60 % BUITANKIB),
3 HUX cepen ydacHukiB JIHA 1986 p. y 85 % BumnankiB —
IM [8]. IlinBuieHHSI pU3UKY PO3BUTKY TOCTpUX (POpM
CeplLeBO-CyIMHHMX 3axBoploBaHb (IM Ta iHCy/BTIB) BU-
sBJAeHO cepen ydyacHukiB JIHA, gxi nmepeOyBaroTh Ha
00J1iky B [lepxkaBHOMY peecTpi Ykpainu [9]. 3a pe3ysbra-
TaMM JEeP>KaBHOI CTaTUCTUKM YKpaiHW HalOLIbII YacTo
cepen 3axBoproBaHb yyacHUKiB JIHA 3ycTpivaioThcst ap-
TepianbHa Tinmeprensig Tta IXC. Bonu #f BM3HAYaAOTH
MPOBIIHY MO3UIII0 CepLEeBO-CYyIMHHUX 3aXBOPIOBAHb Y
3arajibHiil CTpYKTypi cMmepTHocTi (67,7 %) Ta iHBamigu-
3auii (53 %). Bulle3azHayeHi MOKAa3HUKU 3HAYHO Tiepe-
BUILYIOTh CEPEIHbOCBITOBI, 110 OOYMOBIIOE OCOOJIMUBY

INTRODUCTION

Despite the considerable time that has elapsed
since the Chornobyl NPP accident, its medical
consequences remain an urgent problem in radio-
biology. There is a steady increase in somatic mor-
bidity among the affected contingents [1, 2].

Coronary heart disease (CHD) is a main health
problem in the XX—XXI centuries. CHD is a
major cause of mortality worldwide. Approximaly
40% of people in developed countries die of car-
diovascular diseases with CHD accounting for
about a half of these cases [3]. In 2007 the death
rate from cardiovascular disease in Ukraine was
63%, and two thirds of this parameter accounted
for mortality from CHD. The incidence of
myocardial infarction (MI) and its complications
was 60—70% in the structure of mortality from
CHD [4].

Similar trends are also typical for the clean-up
workers of Chornobyl NPP accident. Cardiovas-
cular diseases are the main cause of disability and
death in Chornobyl catastrophe survivors [5—7].
According to the data of examination of 1450
clean-up workers in Russia during 1993—1997 the
cardiologic diseases with predominance of MI
were cause of death in 60% among the clean-up
workers of 1986 [8]. An increased levels of acute
cerebovascular diseases (MI, strokes) were found
among the clean-up workers who are registered in
the State Chornobyl Registry of Ukraine [9].
According to the data of the State Statistics of
Ukraine the arterial hypertension and CHD were
the most frequent somatic diseases among
Chornobyl clean-up workers. They just define a
leading position of cardiovascular disease as cause
of death (67.7%) and disability (53%). The inci-
dence of these diseases is higher than average in
the world, so the prevention and treatment of
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TOCTPOTY IMpooOseMu MpodinakTuku i JikyBaHHs IXC B
izoMy 1o YkpaiHi Ta cepen yuacHukiB JIHA na HAEC.

IcHytoTh 6arato akTopiB, IO CIIPUSIOTH BUHUKHEH-
Hio IM. Ix posninstiors Ha KopuroaHi (MayJiHHA; Haf-
JINIIIKOBA Maca TiJla; 3JIOBXXKMBAaHHS DKel0, KMPHOIO Ta
0arator Ha BYIJIEBOJM, IO JIETKO 3aCBOIOIOTHCS; 310B-
KMBaHHSI ajJkorojieM; apTepiajlbHa TilepTeH3is;
XPOHIYHI 3aXBOPIOBaHHS B CTalii JeKOMIIeHcallil) i Ha
HEKOpMIoBaHi (CmagkoBa CXWJIbHICTh; YOJIOBiYa CTaTh;
BiK) [10—13] YumMm Oinbiua cyma (hakTopiB pU3UKY PO3-
BUTKY IXC, TM BHIIle IMOBiIpHIiCTb PO3BUTKY Y TIOINHUI
1IbOTO 3axBopioBaHHS. Po3pobieHa “kapTta BUBHaAYEHHS
CTyMeHs iHAuBiTyabHOTrO pu3uky IXC”, gKa 3a cymMolo
0aJliB BU3HA4Ya€ S5 CTyIeHiB pu3uky [14].

META JOCIIJIZKEHHA

MeTo10 1aHOTO MOCIHIIXEeHHs OYB aHali3 4aCTOTHU OK-
pemux dakTopiB pusuky po3Butky IXC B rpymi yyac-
HukiB JIHA, gxi nepeHeciu IM B miciasiaBapiiitHUA
nepion.

MATEPIAJIN TA METOJIN TOCILIZKEHHA
Cranom Ha 31.12.2012 p. B KJTiHIKO-€ITiZeMiOIOTiYHO-
my peectpi (KEP) Y “HauionanpbHuii HaykoBuUit
LeHTp padiauiiiHoi MeguHU HallioHanbHOT akagemii
MeauyHux HayK Ykpainu” (HHIIPM) cepen yyacHuKiB
JIHA 6yno 3apeectpoBaHo 544 BuUMagky BIiepile repe-
HeceHoro IM (kom 412.0 3a MixHapogHOKO Kia-
cudikariiiero xeopod MKb-9). 3 moganpiioro aHamizy
OyJI0 BUKIJIIOUEHO 16 BUITAamKiB, 110 PO3BUHYIUCH IO
YopHOOMIBCHKOI aBapii, Ta 3 BUITagKM, HE TATBEP/I-
JKeHi BiIMOBiTHUMU MEANYHUMU JOKyMeHTaMU. TakuM
YUHOM, TIpoaHallizoBaHO AaHi 525 yyacHukiB JIHA —
482 vonosikiB (91,8 %) Ta 43 xiHok (8,2 %), sKi cKja-
JIM OCHOBHY Ipyny gociimgxkeHHs. Ha MoMeHT aBapii Ha
YAEC 233 mauieHTiB OCHOBHOI TpyIlu OYyJM Y Billi 10
45 pokiB (cepenHiit Bik 35,37%0,38 pokiB, meniana 37
pokiB), 286 oci6b — y BikoBiil KaTteropii Bim 45 mo 59
POKiB poKiB (cepemHiit Bik 49,957+0,22 pokiB, MemiaHa
49 pokiB) i 6 ocib 6yu crapiie 3a 60 pokiB pokiB (ce-
penHiii Bik 62,5%+1,43 poku, Mmemiana 61,5 pik). Joza
oInpoMiHeHHs OyJja Bimoma y 236 mawieHTiB (45 %). 3a
BEJIMYMHOK OTPUMAHOI J031 OIMPOMiHEHHSI 00CTeXeHi
naiieHT Oyau po3mnofiieHi Ha 6 miarpyn (tada. 1).
BumnankiB roctpoi mpoMeHeBOi XBOpOOW B AaHill KO-
TOPTi HE CITOCTEPiraaochk.

BpaxoByBanm nemorpadiuHi mokasHUKM (BiK HA MO-
MeHT po3BUTKY IM Ta cTaTh), HasIBHICTb apTepiajabHOI
rimeprensii (AI'), rimepxojecteposneMii Ta IyKPOBOTO
niabety (1o po3BUTKy IM), oxkupiHHS (iHAEKC MacH TiJia
>30 kr/m?), maniHHA, POAMHHMIT aHAMHE3 (BUITALKU

CHD are the particularly urgent isues in Ukraine
and for the Chornobyl clean-up workers expecially.

There are a lot of factors that contribute to the
development of MI. They are divided on the
modifiable factors (smoking, overweight, abuse of
fat and carbohydrate-rich foods, alcohol abuse,
arterial hypertension, decompensated chronic dis-
eases) and unmodifiable ones (genetic predisposi-
tion, gender, age) [10—13]. The probability of
CHD development increases with the number of
risk factors. The special card to determine the
individual risk of CHD was designed and 5 risk
groups (stages) are distinguished by the amount of
factors [14].

OBJECTIVE

The objective of the paper was to analyse the fre-
quency of the specific risk factors for CHD in a
group of clean-up workers, who had a M1 after the
Chornobyl NPP accident.

MATERIALS AND METHODS
Asof 31.11.2012 the 544 patients with a first M1 event
were identified among the clean-up workers regis-
tered in the Clinical and Epidemiological Registry
(CER) of National Research Center for Radiation
Medicine (NRCRM). Diagnoses were coded
according to the International Classification of
Diseases (ICD-9) as 412.0. Participants with a MI
diagnosis before the Chornobyl NPP accident
(n=16), or with no medical record confirmation
(n=3) were excluded from the subsequent analysis.
Thus, data on 525 clean-up workers i.e. 482 men
(91.8%) and 43 women (8.2%) with MI occurred
after the Chornobyl NPP accident and confirmed by
medical records were taken into account as the main
study group. At the time of ChNPP accident the 233
patients from main study group were up to 45 years
old (mean 35.37£0.38, median 37), 286 persons were
45 to 59 years old (mean 49.957+0.22, median 49)
and 6 individuals were older than 60 years (mean
62.5+1.43, median 615). The individual dose of
external whole-body exposure was known in 236 per-
sons (45%). According to absorbed dose values the
persons were divided into 6 subgroups (table 1). No
cases of acute radiation syndrome were observed.
Demographics (age at the time of IM, gender),
and presence of arterial hypertension, hypercholes-
terolemia and diabetes mellitus (before the IM),
obesity (body mass index > 30 kg/m?), smoking,
family history (cases of CHD, MI, stroke in par-
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Taoauuysa 1
Llo3u 30BHiLWIHLOr0 ONpoMiHeHHA 06cTeXeHnx ocib

Table 1
External radiation dose in observed persons

Niprpynu o6cTexennx / subgroups of persons examined

[lo3a onpomiHeHHs, ¢3B / rdiation dose (cSv)

Homep KinbKiCTb 00CTEXEHUX cepepHs no rpyni (M+m), rPaHNYHi NOKa3HUKK
# N of persons average (M+m) estimated range
I 30 0.32+0.04 <1
I 70 3.79+0.25 1-9.99
1l 55 17.80+0.60 10-24.99
v 43 34.48+1.08 25-49.99
v 33 96.11+5.65 >50
|-V B winomy / I-V in total 236 25.77+2.17 -
Vi 289 He JOKyMeHTOBaHa / no data -

IXC, IM, incynsriB y 0atbKiB Ta OpatiB/cectep). 3a
BikoM po3BUTKY IM marieHTH Oyau po3noijieHi Ha OK-
peMi BikoBi miarpymu: 1o 45 pokis (62 ocobu, 11,8%; ce-
peaniit Bik 40,25 + 0,41 pokiB, meaiana 41 pik), 45-59
pokiB (291 nauienta, 55,4 %; cepenHiii Bik 52,76 + 0,24
pokiB, MeniaHa 53 poku), 60-69 poki (128 maLieHTiB,
24.4 %; cepenHiii Bik 63,51 + 0,24 poxu, meniaHa 63 po-
k1) ta 70 pokiB i crapiue (27 nauieHTiB, 5,1 %; cepeaHii
Bik 73,14 + 0,5 poxu, meniana 73 poku). Y 17 obcrexke-
Hux (3,2 %) TouHa gata po3BUTKY IM, i, BiamoBimHoO, Bik
Ha MOMEHT pO3BUTKY IM Oysiu HEBiTOMi.

AHaJi3 GpaxkTopiB pU3UKY ITPOBEACHUN B TPYIIi B 1IIJIO-
My Ta B oKpeMi TepmiHu micis aBapii Ha HAEC (mepii 5
pokiB, 6-10 pokiB, 11-15 pokiB, 16-20 pokis, 21-25
POKiB I10 TOMY).

IMopiBHSIHHS YacTOTH HepadialliifHUX (aKToOpPiB pu3M-
Ky TIpPOBOAMJIN 3 KOHTPOJIbHOIO Tpymioo 110 MelkaHIIiB
M. Kuepa (51 vosoBik, 46,4 % ta 59 XiHOK, 53,6 %), sKi
nepeHecan IM npotrsrom 2004-2009 pp. y Biui 45-59
pokiB (19 oci06, 17,3 %; cepenniii Bik 52,92 + 0,62 pokis,
MeniaHa 52 poku), 60-69 pokiB (42 mauienra, 38,2 %;
cepenHiit Bik 65,54 + 0,43 pokiB, MeniaHa 66 pokiB) Ta
70 pokiB i ctapiue (49 nauienTiB, 44,5 %; cepelHiil Bik
72,26 + 0,67 pokiB, MmeaiaHa 75 pokiB). TakuM 4ynHOM, 3a
BiKkOM po3BUTKY IM ocHOBHa Ta KOHTPOJIbHI IPYIH
crniBnananu. IlamieHTM KOHTPOJBbHOI TPYITU MPOXOAUIIN
oOcTexkeHHsl Ha 0a3i moJikiiHiku ,,PycaniBka” Hap-
HUIIBKOTO TEPUTOPUATIBHO-MEANIHOTO 00’ € THAHHS.

CraTucTUYHY OOpOOKYy MpPOBOIMIM B TIporpami
SPSS13.0.

PE3VYJIBTATU TA OBI'OBOPEHHS

B yci tepmiHm micnsaBapiiiHOTo Tmepioay OiNbLIICTh
nawieHTiB 3 nepeHeceHUM IM B OCHOBHili rpymi Oyau
yojoBiku (p=0,7), 110 3yMOBJIEHO, HacaMIlepe, Iepe-
BaxkaHHSIM 40JIOBiKiB cepel ydyacHUKiB JIHA, sxi nepe-

ents, brothers and sisters) were taken into account.
By age the patients were divided into separate age
subgroups i.e. under 45 years (n=62, 11.8%; mean
age 40.25+041 years, median 41 year), 45—59 years
(n=291, 55.4 %; mean age 52,76%0,24 years, medi-
an 53 years), 60—69 years (n=128, 24.4 %; mean
age 63.511%0.24 years, median 63 years) and older
than 70 years (n=27, 5.1 %; mean age 73.14%0.5
years, median 73 years). No exact data of MI onset
was available and consequently the age at that was
unknown for the 17 persons (3.2 %).

Risk factor analysis was conducted on a group as
a whole and for the separate time periods after the
Chornobyl accident (first 5 years, 6—10 years, 11—
15 years, 16—20 years, and 2125 years).

The comparison of the frequency of non-radiation
risk factors was carried out in a control group of 110
residents of Kyiv (51 men, 46.4%, and 59 women,
53.6%), who had MI in 2004—2009 at the age of
45—59 years (n=19, 17.3 %; average age 52.92+0.62
years, median 52 years), 60—69 years (n=42, 38.2 %,
average age 65.54%0.43 years, median 66 years), and
above 70 years (n=49, 44.5 %, average age 72.26%
0.67 years, median 75 years). Thus both main study
group and the control one were equal in terms of M1
onset age. Patients of the control group were exam-
ined at the outpatient clinic “Rusanivka” of the
Darnitsa district local medical association. Statistics
were performed using the SPSS 13.0 software pack-
age (SPSS, Chicago, IL).

RESULTS AND DISCUSSION

The majority of patients in the main study group
were men in all time periods after the Chornobyl
accident (p=0.700) due to predominance of males
among the clean-up workers registered in the CER.
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PucyHoK 1. MoeikoBa cTpykTypa (v %) yyacHukie JIHA, aki nepeHecnu iHcapKT miokapaa B pi3Hi Tepmim

nicna aBapii Ha YAEC. Po36ixHocri BiporigHi (p=0,001).

Figure 1. The age distribution of patients who had MI at different times after the Chornobyl accident. The

differences are significant (p=0.001).

oyBatoth Ha o0iiky B KEP. B nepuri 5 Ta 6—10 pokiB
micasg aBapil cepel XBOpMX, sKi mepeHeciau IM, Oyna
migBuIEeHa yacTka ocié Mojiogoro Biky — 18,6 % Ta
17,0 %, BignosigHo (puc. 1). Taki X pesyabratu (16,7 %
oci0, ski nepeHecyin IM y Bili 1o 45 pokiB, B Koropti 90
yuyacHuKiB JIHA 3 nepenecenum IM) oTrpumani Xoma-
30Kk I. M. Ta cmiBaBT. [15]. B mopanbiioMy, mo Mipi
crapiHHs yuacHuKiB JIHA, BikoBa cTtpykTypa IM Habau-
JKyBaJIaCh 10 TUIMIOBOTO PO3MOiNY: BiACOTOK MAIli€HTIB,
ki mepeHecnu IM vy Biti 1o 45 pokiB, BapiroBasia Bix 3,6
% 1o 10 %, mo criBIIagae 3 TaHUMHU IHIINUX TOCTiTHUKIB
[16—19].

Jlo3a 30BHILIHLOTO OINPOMIHEHHS, SIKY OTPUMAJIA YO-
JIoBiKM 3 IM, 1110 pOo3BMHYBCS B IepILIi 5 pOKiB Mic/IsI aBapii,
Oyna Buiolo (39,58%6,72 ¢3B, Meaiana 25 ¢3B), HiX y 40-
JIOBIKiB, B akux IM po3BuHyBcs mizHime (23,78+2,43 ¢3B,
meniana 12 c3B, p=0,009). Cepen XiHOK po30iKHOCTi Oy/I1
HeBiporigHi: 12,78%5,39 ¢3B, meniana 11,8 ¢3B 1a 16,73+
2,27 ¢3B, meniana 14 c3B, p=0,482. Kpim Toro, cepen
MNAali€HTIB YOJIOBIUOI CTaTi BUsIBJIeHA 0OepHEeHa KOpeJsiist
MiX OTPMMAaHOIO J03010 OIMPOMiHEHHS i TEpMiHOM, 1110 MU~
HYB MicJIs aBapii Ta po3BUTKOM IM, ToOTO YrM BUILIOIO OY-
Jla J103a 30BHILIHLOTO OIMPOMIHEHHS, TUM pPaHille Croc-
tepiraBcs po3BuTok IM: r=-0,186; p=0,007.

Cepen mpoaHallizoBaHUX HepadialiiHuX (akTopiB
PUM3UKY B OCHOBHIli IpyIli HaituacTtile BusiBieHa Al, Ha
JIpyroMy Micli — OOTSDKEHMM pOAMHHMIA aHaMHE3 Ta
oxupiHHg (Tad. 2). Cepen XKiHOK YacTillle 3ycTpidaanch
BUMAAKU OXUPiHHS, LIYKPOBOTO JiadeTy Ta OOTSIKEHOTO
POAMHHOIO aHAMHE3y, cepell YOJAOBIKiB — MaliHHS.

Posnogin nauieHTiB OCHOBHOI IpyMny 3a BiKOM Ha MO-
MeHT po3BUTKY IM OyB HacTynmHmii: 62 XBOpUX — BiKOM

The proportion of patients who had MI at the young
age (under 45 years) raised in the first 5 and 6—10
years after the Chornobyl accident (18.6% and
17.0%, respectively) (Fig. 1). The same results
(16.7% of patients who had MI at less than 45 years
among the 90 clean-up workers) were presented by
Khomazuk et al. [15]. The age structure of MI was
coming to the typical distribution in the following
years with the aging of the clean-up workers, and
the proportions of patients who had MI at less than
45 years ranged from 3.6% to 10%, which is consis-
tent with the data of other researchers [16—19].

The external radiation dose in men who developed
MI in the first 5 years after the Chornobyl NPP acci-
dent was 39.58+6.72 cSv (median 25 cSv) and
exceeded the dose of men who evolved MI later
(23.78%2.43 cSv, median 12 ¢Sv; p=0.009). Among
women such differences were not significant:
12.78+5.39 ¢Sv (median 11.8 cSv) and 16.73+2.27
c¢Sv (median 14 cSv) respectively. In addition we
revealed a negative correlation between the exter-
nal radiation dose of men and the time of IM event
happening after the Chornobyl NPP accident
(r =-0.186; p=0.007).

The arterial hypertension, followed by family
history and obesity were the most frequent non-
radiation risk factors in patients of the main group
(tabl. 2). Cases of diabetes, obesity, and family
history were more prevalent in women, while men
more often smoked.

Distribution of patients of the main group by age at
the time of MI were as follows: 62 persons under 45
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Ta6nauusa 2
HepapiauinHi daktopu pusuky B rpyni yyacHukis JIHA, aki nepeHecnu iHdapKT miokapaa
Table 2
Non-radiation risk factors in the clean-up workers who have had a myocardial infarction
MokasHuku Bcboro BusisneHi ¢pakropu pusuky / Risk factors BiporigHicTb
Parameters obGcTexeHo B rpyni B uinomy / total  y yonogikie / men y xiHok / women Difference
N % abc./n % abc./n % abc./n
Al" / arterial hypertension 513 72,5 372 72,2 340 76,2 32 0,578
PoauHHuit aHamHes / family history 421 39 164 37,2 141 54,8 23 0,027
OxwpinHst / obesity 513 38,2 196 36,7 173 54,8 23 0,021
ManitHs / smoking 445 34,8 155 38,1 154 2,4 1 0,001
Llykposuin iabet / diabetes mellitus 509 26,7 136 25,2 118 43,9 18 0,01
3aranbHuii XonecTepuH, MMofb/n 203
Total cholesterol (mmol/L)
<6 51,2 104 51,1 96 53,3 8
6-7 29,1 59 29,3 55 26,7 4 0,977
>7 19,7 40 19,7 37 20 3
>5,2 68,9 140 69,1 130 66,7 10 0,790

1o 45 pokiB, 291 — y Biwi 45—59 pokis, 128 — y Bimi 60—
69 pokiB Ta 27 nauieHTiB — 70 pokiB i crapuie. Y 17 ocio
TOYHa fgaTta po3BUTKY IM Oymna HeBimoMa.

Po3bixxHOoCTEl y HasIBHOCTI (haKTOPiB PU3UKY B OKpe-
MUX BiKOBUX MiArpynax Mali€HTiB He BUSIBJICHO, 3a BU-
HSITKOM TEHJIEHIIii 10 30iIbIIEHHS 3 BiKOM YaCTOTU BU-
MajakiB IYKPOBOTO AiabeTy Ta OXMPIHHS CEpel XiHOK
(p=0,055 Ta p=0,123, BinnoBigHO). TaKOX HE PO3Pi3HSI-
JlJacb 4acToTa HepadialiiHuX @(akTopiB PUBUKY Y
MAali€HTIB 3 Pi3HUM JT030BUM HaBaHTaXKEHHSIM.

CrocoBHO nepioay po3BuTKy IM BiZHOCHO AaTu aBapii
Ha YAEC, BusiBneHi meHiia yactora AI' (p=0,001) ta
TeHJEHLiSl 10 3HMXXKEHHSI 4acTOTU LIYKPOBOro aiadety i
00TsIKEHOTo ponuHHOro anamuesy (p=0,06 Ta p=0,08,
BiIMIOBiMHO) ceped YOJOBIKiB, sIKi mepeHecau IM B
nepli 5 pokiB micis aBapii (puc. 2). KpiM Toro, 3i 30i1b-
IIeHHSIM TepMiHY, 110 MUHYB T1icis aBapii Ha HAEC, ce-
pel J4oJIOBiKiB 3 mepeHeceHUuM M TMoCTynmoBoO 3MeHIITy-
BaJIach KiJIbKiCTh OCi0 3 MiHIMaJIbHOIO KiJIBKIiCTIO (hak-
TOpiB PU3UKY i, BiAMOBIAHO, 3pOcTaja KiJIbKiCTh OCiO,
gKi Manu 1oHaMeHme 3 ¢akropu pusnky, p=0,001
(puc. 3).

B xoHTpoJsBHIN Tpyni MemiKaHIiB M. KueBa, sKi me-
peHecau IM, po3noain TpaauliiHUX (PaKTOpPiB PUUKY
B LIIJIOMY CITiBIIaJaB 3 OCHOBHOIO rpynolo (TadJ. 3), ox-
HaK JOCTOBIpHO piflie 3ycTpiyanoch oxupinHs (p=0,01
ta p=0,035 nmpu MNOPIBHSIHHI YOJOBIKiB i XiHOK,
BiAIOBIAHO) i rimepxoJiecTepojieMis cepel 4YOJIOBIKiB
(p=0,001).

Mu mnopiBHSIIM PO3MOnil (akTOpiB PU3UKY B OC-
HOBHIill i KOHTPOJBHI Ipymnax 3 HaHUMU JOCTiIHUKIB
AMeprKaHChKOI acoliialiii ceplisd, SKi mpoaHasidyBaiu
daxropu pusuky y 138122 malfieHTiB 3 TlepeHeCeHUM

(1) 294

years, 291 persons aged 45—59 years, 128 persons
aged 60—69 years, and 27 persons 70 years and above.
The exact date of MI in 17 patients was unknown.

The differences in risk factors distribution in
separate age subgroups were not revealed, except
of the trend to increasing frequency of diabetes
mellitus and obesity with age in women (p=0.055
and p=0.123, respectively). The frequency of risk
factors in patients with different doses did not dif-
fer as well.

Regarding the issue of MI onset at a different
time since the Chornobyl accident there is a lower
frequency of arterial hypertension (p=0.001) and a
tendency to decrease the frequency of diabetes
mellitus and family history (p=0.06 and p=0.08,
respectively) in men who developed MI in the first
5 years (Fig. 2). Moreover, the quantity of the male
patients with minimum number of risk factors was
gradually reduced with time elapsing after
Chornobyl accident, the proportion of patients
with three or more risk factors was increased
(p=0.001) (Fig. 3).

The distribution of traditional non-radiation
risk factors in the control group was the same as in
the main group, except for the lower frequency of
obesity (p=0.01 and p=0.035 in comparison of
men and women of two groups, respectively) and
hypercholesterolemia among men (p=0.001)
(tabl.3).

We compared the distibution of the risk factors
in the main and control groups with a data of
138,122 patients with MI from 2003 to 2008 pre-
sented by the American Heart Association [20].
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PucyHoK 2. YactoTta okpemux paktopiB pusuKy cepep y4acHukis JIHA, aki nepeHecnu iHdapKr miokapaa y
pi3Hi TepmiHu nicna aBapii Ha YAEC. 1 — apTepianbHa rinepTeHsis, 2 — uyKpoBwuii aiabet, 3 - 06TAXKEHMI

POAMHHUIA aHaMHe3,

Figure 2. Frequency of separate risk factors among the clean-up workers with MI which evolved at different
time periods after the Chornobyl accident. 1 - arterial hypertension, 2 - diabetes mellitus, 3 — family history.
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PucyHoK 3. 3aranbHa KinbKicTb BUABNeHux HepaaiauitHux (aktopie pusuky cepea yyacHukie JIHA, aki
nepeHecnu iHapKT miokapaa B pi3Hi TepmiHmn nicna asapii Ha YAEC.

Figure 3. Total number of the revealed non-radiation risk factors among the clean-up workers with MI
evolved at different time periods after the Chornobyl accident.

roctpuM IM B mepion 2003-2008 pp. [20]. 3a naHuMM
IMX aBTOpiB, Bumaaku Al Oynu BusiBieHi y 67,1 %
MalieHTiB, HyKpoBoro miabety — y 32,03 %, majmiHHsg —
31,14 %, oxupinus —y 30,31 %, piBeHb 3araJbHOTO X0-
JIECTEepUHY B CUPOBATLi KPOBi >5,2 MMOJIb/JI — TiIBKU Y
16,33% mauiedTis. TakuM 4YMHOM, TOJIOBHOIO BigMiH-
HICTIO YKpaiHChKUX Mali€HTIB OCHOBHOI Ta KOHTPOJIb-
HUX rpyIll OyB BUCOKUI piBeHb 3arajJbHOT0O XOJIECTEPUHY
Ta OXXMPIiHHS, 0COONMMBO cepel yyacHUKiB JIHA.
ITincymoBytouun, po3BUTOK IM B rpymi y4acHHKIB
JIHA BinOyBaBCsl Ha TJIi HasIBHOCTi y Malli€HTIB Tpa-
IVLINHNX HepamialiiiHuX (aKTopiB pu3nuKy. BomHo-

According to these authors the arterial hyper-
tension was revealed in 67.1% of patients, fol-
lowed by diabetes mellitus (32.03%) and smo-
king (30.31%). Total cholesterol level above 5.2
mmol/L was detected in only 16.33% of Ame-
rican patients. Thus, main differences in our
patients were the high level of total cholesterol
and obesity, especially in the group of clean-up
workers.

In summary, the onset and progres of MI in the
group of Chornobyl clean-up workers occurs on
the background of the traditional non-radiation
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Ta6nauuysa 3
HepapiauinHi akTopu pusuky B rpyni mewkaHuis m.Kuea, aki nepeHecnu iHapKr miokapaa
Table 3
Non-radiation risk factors in the clean-up workers who have had a myocardial infarction
MokasHuku Bcboro BusisneHi ¢pakropu pusuky / Risk factors FenpepHi
Parameters obcTexeHo B rpyni B uinomy / total  y yonogikie / men y XiHOK / women po306iXHOCTi
N % abc. % abc. % abc. Differences
Al" / arterial hypertension 106 68,9 73 61,7 29 74,6 44 0,155
PoauHHuit aHamHes / family history 107 40,2 43 45,8 22 35,6 21 0,283
OxwpiHst / obesity 108 26,9 29 18,4 9 33,9 20 0,07
ManinHs / smoking 107 24,3 26 45,8 22 6,8 4 0,001
Llykposuin piabet / diabetes mellitus 110 26,4 29 21,6 11 30,5 18 0,289
3aranbHuii XonecTepuH, MMonb/n 110
Total cholesterol (mmol/L)
<6 7.8 79 84,3 43 61,0 36
6-7 18,2 20 9,8 5 25,4 15 0,025
>7 10 1 59 3 13,6 8
>5,2 53,6 59 45,1 23 61,0 36 0,095

yac JedKi (aKTW CBigyaTh Ha KOPHUCTH MOKIJIMBOTO
BHECKY i0Hi3yI0uoi pafialiii B mepili 5 pokiB Ticis
YopHOOMIBbCHKOI aBapii: 0ibII BUCOKE J030BE HaBaH-
TaXXE€HHSI TaKWX IalliEHTIB MPM MEHILUi 3arajJbHiit
KiJIbKOCTi BUSIBJIEHUX Y HUX HepaliauiiiHux ¢pakTopiB
PUBHKY.

BUCHOBKU

1. Cepen yaacHukiB JIHA, axi neperecnn IM B epri 10
pokiB micns aBapii Ha YAEC, Oyna 30ijbllieHa yacTka
oci0 y Bili g0 45 pokiB, 1110, Ha HAIll HOIJISIA, 3yMOBJIEHO
BiKOBOIO CTpyKTypolo yyacHuKiB JIHA B uisomy. B mo-
JabLIIOMY PO3MNOMAiJ Nalli€HTIB 3a BIKOM HAOIMXXyBaBCsl
JIO iHIIIMX KOTOPT XBOPUX 3 mepeHeceHuM IM, npencrtaB-
JICHUX B JIiTepaTypi.

2. BcTraHOB/IEHO, 110 1032 30BHIILIHBOIO OMPOMiHEHHS,
SIKY OTpUMAaJIM YOJIOBikM 3 IM, 1110 pO3BMHYBCS B meplili
5 pokiB micis aBapii, Oyna Buiow (39,58+6,72 c3B,
MeniaHa 25 ¢3B), HiX y YOJIOBIiKiB, Y skuXx IM po3BUHYB-
cs misHie (23,78+2,43 ¢3B, meaiana 12 ¢3B, p=0,009).
3i 30iIBIIEHHSIM TEpPMiHY, IO MWHYB ITiCJIST aBapil Ha
YAEC, cepen 4ooBikiB 3 mepeHeceHUM IM 1ocTymmoBo
3MEeHIIyBajlach KiJbKiCTh 0Ci0 3 MiHiIMaJbHOIO KiJIbKiC-
TIO (paKTOPiB PUBHUKY i, BiANIOBIAHO, 3pOcTaja KiJbKiCTh
ocib, gxi Manm moHalimMeHme 3 (akTopu PU3UKY
(p=0,001).

3. IlopiBHSIHO 3 KOHTPOJIBHOIO TPYIIO0 MEIIKAHIIIB M.
Kuena, sxi nepenecau IM, B rpyni yyacHukis JIHA 3
nepeHeceHuM IM uyacTtilne BUSIBJIEHO OXHUPIHHS Ta
rirnepxoJjecTeposieMis cepell YOJIOBiKiB, 110 CTAaBUTh MH-
TaHHSI MpPO MNpoBeAcHHs MNPo@iJTaKTUYHUX 3aXOJiB,
COpSIMOBAaHMX 3a KOPEKIilo LMX Ta iHIIMX Hepadia-
LiHUX (GaKTOPiB PU3UKY.

(1) 296

risk factors. However, some data suggested to the
possible contribution of ionizing radiation in the
first 5 years after the Chornobyl NPP accident,
namely the higher external whole-body radiation
doses in such patients in combination with a lower
total number of non-radiation risk factors.

CONCLUSIONS

1. The proportion of patients who had MI at the
age under 45 years was increased in the first 10
years after the Chornobyl accident due to the age
structure of the clean-up worker's cohort as a
whole to our opinion. The distribution of patients
by age in the following years was close to that in
the other MI cohorts described in the literature.

2. The external radiation dose of men who devel-
oped MI in the first 5 years after the Chornobyl
NPP accident was 39.58+6.72 ¢Sv (median 25
cSv) exceeding the dose of men who evolved MI
later (23.78+%2.43 cSv, median 12 cSv; p=0.009).
The quantity of the male patients with minimum
number of risk factors was gradually reduced
along with time since the Chornobyl accident,
and, accordingly, the proportion of patients
with three or more risk factors was increased
(p=0.001).

3. Incidence of obesity and hypercholesterolemia
was higher among male clean-up workers who
have had a MI than in the control group of male
inhabitants of Kiyv city, that opens a question of
application of preventive arramgements focused
on modification of these and other non-radiation
risk factors.
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