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MAIN CANCER INCIDENCE REGULIARITIES IN COHORT BEING EXPOSED
TO RADIATION IN CHILDHOOD
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Abstract

The study of cancer incidence is carried out in a cohort of residents of the most highly contaminated terri-
tories, who were exposed in childhood (0-14). Dramatic increase of thyroid cancer incidence rate may be
caused by radiation factor. As to leukaemias and lymphomas and other forms of solid cancer,this analysis
shows a lack of significant increase in their frequency. Further monitoring is expedient because of the long
latency period of development of solid tumours (20 years and more).
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Excess of malignancies is one of the most probab-
le stochastic effects of exposure to ionizing radia-
tion in various groups of population affected by
the Chernobyl nuclear power plant (ChNPP) ac-
cident.

According to state statistics, in the beginning of
1998 there were 3,227,311 people residing in  Uk-
raine, who according to the actual Ukrainian legi-
slation have a status of persons affected byr the
Chernobyl NPPaccident. Among them 11.1% are
the accident consequences clean-up workers,
54.6% - evacuees and residents of radiation conta-
minated territories and 34.2% - children aged up
to 15 (Yatsenko V., 1998).

Mentioned above categories differ from each other
by level of exposure to ionizing radiation which
is a main factor for occurrence of malignancies
(stochastic effects). So,at taking into account all
the mentioned above,the monitoring should be car-
ried up for each separate group with similar prin-
ciples and methods. It allows revealing and com-
paring a radiation risk degree.

As it is known there is a certain latency period
for each radiation-induced cancer form. Range
of latency period is 2-15 years for leukaemia
and 4-20 for solid cancers (Buldakov L.A.,
1996).

That is why permanent long-term monitoring of
radiation induced malignancies is to be carried
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BBEJEHUE

Bo3HUKHOBEHHUE [IOTTOJHUTEIBHBIX CJIyYaeB 3JI0Kave-
CTBEHHBIX HOBOOGPA30BAHWI SIBJISIETCS OJHUM M3 HaW-
60Jiee BEPOSITHBIX CTOXACTUYECKUX d(PHEKTOB 00TyUe-
HUST B Pa3JMYHBIX IPYIIIaX HaCEJEHUs, TOCTPaIaBIie-
ro BcaeacTBue aBapun Ha HAIC.

B coorBercTBUM ¢ JAHHBIMU TOCY/IAPCTBEHHOW OTYETHO-
CTH,TIO COCTOSTHUIO Ha Havyayo 1998 r. B Ykpaune mpo-
xkuBajio 3 227 311 rpakaaH, KOTOPbIe B COOTBETCTBUU C
HAIIMOHAJIbHBIM 3aKOHOATEbCTBOM HMEIOT CTaTyC I0-
crpagaBmmx Beseactsue aBapuu Ha HADC. B tom um-
cre: 11,1% y4aCTHUKOB JIMKBUAAIIMU TIOCJEICTBIIA aBa-
pun, 54,6% - nocrpagaBmux (9BaKyMPOBAHHBIX, JKUTE-
Jieil palMOAKTUBHO 3aTPSI3HEHHBIX TeppUTOpHii), 34,2%
- meteii B Bospacre 10 15 mer ( dnenxo B.,1998).

VYkasaHHble KaTerOPUU Pa3J/IMyaloTCs 110 YPOBHIO JIyde-
BOTO BO3IEHCTBIS, KOTOPOE SIBJISIETCSI OCHOBHBIM (PakTO-
POM BO3HMKHOBEHUS 3JI0KAQUYeCTBEHHBIX HOBOOODA30Ba-
Huii (croxacruueckux adexros). IIpuHuMasg 910 BO
BHIIMaHNe, MOHUTOPUHT 3a60JIeBaHUIT PAaKOM HEoOXO.IH-
MO TIPOBOJUTH B Ka’K/JON I'PYIIE OTAEJbHO, TPUICPIKU-
BasICh €INHBIX IIPUHINIIOB U METO/0B,YTO JAcT BO3MOXK-
HOCTb BBISIBUTb U CPABHUTD CTEIICHb PUCKA.

Kaxk usBecTHO, /i1 Kask/10# (OPMBI PaMAIIIOHHO WH-
JIyITIPOBAHHOTO PaKa CYIIECTBYIOT OIpPE/IEJeHHbIN Ja-
TEHTHBII TIEPUO/I, KOTOPbII KOJIe0JIeTcsl B IIpejesiax 2-
15 ser pig geiikemuit 1 or 4 no 20 u 6GoJiee Jer LA
comaubix onyxoJseit (Bynnakos JI.A.,1996).

HO3TOMy H606XOZII/IMO IIpOBOJIUTH TOCTOSTHHBII JO0JI-
I‘OCpO‘{Hbe/,I MOHUTOPUHT 9TOH MaTOJIOTUM BO BCEX Ka-
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out in all the affected cohorts, including residents
of mostly contaminated with radionuclides terri-
tories (Prysyazhnyuk A. et al.,2002). Such mo-
nitoring is carried out for almost all the period af-
ter the Chernobyl accident (Prysyazhnyuk A. Ye.
et al., 1993, 1996; Prysyazhnyuk A.,et al., 1996,
2002; Prysyazhnyuk A. Ye., 1996; Storm H.H.,
Oceanov A.,1996).

Exposure to ionizing radiation in childhood (0-14
years) is more dangerous and may result in more
manifested negative consequences, including sto-
chastic effects i.e. malignant tumors (ICRP pub-
lication 56,1989; RERF Update,1996). Numerous
studies held in persons being exposed to ionizing
radiation in childhood show heightened radiation
risks for thyroid cancer (Thomas G. et al.,1999),
breast (McGregor D.H. et al., 1977), other solid
cancers (Thompson D.E. et al.,1994; UNSCEAR,
2000), leukemia and lymphomas (Ivanov E.P. et
al.,1998).

In this connection,it is expedient to carry out a
special research of cancer incidence in the cohort
of survivors being exposed to ionizing radiation
in childhood (0-14 years old).

MATERIALS AND METHODS

The basis for this study is the data from a local
cancer registry established in 1987. Retrospecti-
ve and current information on every newly regi-
stered cancer case among population of the most
contaminated with radionuclides areas is accu-
mulated in this registry. Luginy,Narodichy, Ov-
ruch districts of the Zhytomir region, Ivankov,
Polesskoye districts of the Kiev region belong to
the contaminated areas. The similar data on
Chernobyl district in 1981-1985 have been also
reconstructed.

At the moment of the Chernobyl NPP accident,
there were 65,000 children-residents in these ter-
ritories aged under 15. In 2001,a number of the
children decreased to 25,000 because of evacua-
tion, migration, moving, negative demographic
processes in this area. According to dosimetrical
evaluations a collective whole body dose of res-
idents of the territories under interest was 2636
man-Sv,an average per capita dose was 17.9 mSv
(Retrospective-predicted radiation doses...,
1998). Significant thyroid doses were registered:
an average individual dose was 1,74 Gy in chil-
dren born in 1979-1986, and 0,77 Gy -- in chil-
dren born in 1971-1978 (National Report of Uk-
raine, 1996).

An evaluation of level and dynamics of all forms
of malignant neoplasm incidence is carried out in
the cohort of population that was aged in range 0-
14 years old in 1986-1990. Data on growing attai-
ned age groups are analyzed with taking into ac-
count natural aging process for the following

TErOPUSIX MOCTPAABIINX,B TOM YHCJE U BCErO HAceJe-
HHSI, KOTOPOE NPOKMBAET HA HanboJiee 3arpsi3HEHHBIX
pamonykmgamu repputopusix (Prysyazhnyuk A. et
al., 2002). Taxkodl MOHHUTOPUHT NPOBOJUTCS HAMU
IPAaKTUYECKH B TeYEHHE BCEro nepuoja nocjie YepHo-
6oubekoii apapun (ITpucskniok AE. w ap. 1993,
1996; Ilpucsokuiok A.€.,1996; Storm H.H., Oceanov
A.,1996; Prysyazhnyuk A. et al.,1996,2002).

BospeiictBrue MOHU3UPYIONIET0 OOTydYeHUsT B JETCKOM
Bospacre (0-14 jer) aBmsercsa GoJiee OMACHBIM U MOMKET
npuBectH K 60Jiee BbIPAKEHHBIM HETATUBHBIM I10CJIE/-
CTBUSIM, BKJTIOYast cToxactmdeckue a(heKTbl B BUJIE 3710~
KauecTBeHHbIX HOBoOOpaszosanuii (ICRP publication 56,
1989; RERF Update,1996). MHOrounc/ieHmbIe NCCAEN0-
BAHUS MOKA3BIBAIOT,YTO ¥ OOJIYUYEHHBIX B IETCKOM BO3pa-
CTe TIOBBIIIEH PUCK BO3HUKHOBEHUSI PAKA IIUTOBH/IHON
sxene3pl (Thomas G. et al., 1999), MosoyHO# Keae3bl
(McGregor D.H. et al.,1977),Apyrux COMMAHBIX OITyXO-
neit (Thompson D.E. et al., 1994; UNSCEAR, 2000),
setikemuii u gmmcom (Ivanov E.P. et al.,1998).

B cBs3u ¢ sTUM 11es1eco06pa3Ho MPOBECTH UCCJIEI0BA-
Hue 3260/1€EBAEMOCTH 3JI0KAYeCTBEHHBIMI HOBOOOPA30-
BAHUSIMM KOTOPTBI, MOJBEPIIIENHCS PaANaliOHHOMY
BO3/elicTBUIO B Bo3pacte 0-14 Jert.

MATEPHUAJIbI 1 METO/IbI UCCJIEJJOBAHUA

OcHOBO# /11 MCCJIeIOBAHUST TOCTY KUJIN MaTepPHaJibl
co3fganHoro B 1987 r. JOKaJIbHOTO KaHIEP - PETH-
CTPa, B KOTOPOM HAaKallJMBAETCS PETPOCHEKTHBHAS U
Tekymas MHOpMAIUg 0 CIydasX 3J0KaYeCTBEHHBIX
HOBOOGPA30BaHUil, BbISIBIECHHBIX y JKuTeJeil HanboJiee
3arpsI3HEHHBIX PaJMOHYKANAaMu Tepputopuii. K Hum
otHocatcst Jlyrunckuii, Hapoanacknii, OBpydckuii pa-
iounl JKuromupckoii o6saactu, Bankosckuit, ITosec-
ckmii paifonpr KueBckoii oGsactu. Takke pexoH-
CTPYUPOBAHBI JlaHHbIEe 1O YepHOOLLTIHCKOMY paloHy
3a 1981-1985 rr.

Ha moMeHT aBapuy Ha 9THX TEPPUTOPUSIX TTPOKUBAIO
65000 nereit B Bo3pacre g0 15 ger. K 2001 r. ux 4u-
ca0 cokparumioch 0 25 000,9To 06yca0BIeHO BaKya-
ueil, nepecejieHreM, OCOOEHHOCTSIMU JieMorpadude-
CKMX TIPOIECCOB HA TEPPUTOPUN HCCAeT0BaHusA. B co-
OTBETCTBUH C JO3MMETPUUYECKUMU OIEHKAMM, KOJIJIEK-
TUBHASI /1032 06Ty4eHrsT BCErO TeJjia SKUTeell uccaery-
eMoii tepputopun cocrasusa 2636 uen.-3B,a cpejHe-
AyleBast HakorieHHas nosa - 17,9 m3s (Perpocnexk-
TUBHO-TIPOTHO3HBIE 103bI  OCJydYeHusi HaCeJeHus. ..,
1998). OTMeueHBbI 3HAUUTEIbHBIE 03Bl HA IUTOBU/I-
HyIo sKkeme3dy: y geteir 1979-1986 romoB poxacHMs
cpelHss MHAMBUyaJ bHas J03a coctaBuia 1,74 I'p,a
1971-1978rr. - 0,77 T'p (HammoHa bHbIL JOKIAL YK-
pawunbl, 1996).

IIpoBejieHa OlleHKA YPOBHS U IMHAMUKK 3a60JIeBaeMO-
cTH BceMH (DOPMaMU 3JI0KaYeCTBEHHBIX HOBOOOPA30Ba-
HUiT y KOropter, Kotopast B 1986-1990 rr. 6buia B BO3-
pacre 0-14 sner. B nocaemyronye rofpt Gblii MpoaHa-
JIM3MPOBAHbI JIAHHDBIE 110 BO3PACTAIONIMM BO3PACTHBIM
IpyInnaM C y4eToM €CTECTBEHHOIO IIpoliecca B3pocJie-
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years: 5-19 years old for 1991-1996 and 10-24 ye-
ars old for 1997-2000. Epidemiological methods
are applied, truncated age-standardized rates
(TASR) are calculated on basis of international
standards. Standardized incidence ratios (SIR)
with 95% confidence intervals are also calculated.

RESULTS AND DISCUSSION

For the whole period of monitoring (1980-2001)
data on 193 malignant neoplasm cases in the
cohort under study were collected. The 118 cases
(i.e. 61.1%) were thyroid cancers, leukemia and
lymphomas.

Structure of various malignant forms has changed
significantly after the Chernobyl NPPaccident. In
1980-1985 thyroid cancer amounted to 1%, where-
as leukemia and lymphomas were 36% (figure 1).
In 1997-2001, share of thyroid cancer increased
sharply up to 34% (figure 2) with simultaneous
decreasing of share of leukemia and lymphomas
(25%) both with other forms of malignancies
(from 63% to 41%).

st 1991-1996 rr. (5-19 ser) n 1997-2001 rr. (10-24
roga). lcnosp30BaHbI SIMAEMUOJOTUYECKAE METOJIBI
MCCIIeIOBAHNUS, PACCYNTAHBI YCEYEHHbBIE CTAHAAPTH3M-
poBaHHBIE TIOKazarean 3a6GojeBaeMocTH (MUPOBON
CTaHAPT), CTAaHJAPTH30BAHHbIE COOTHOLIEHHsI 3a60.16-
Baemoctn (SIR) n ux 95% JOBEpUTEIBHBIN MHTEPBAL.

PE3YJDbTATBI 1 UX OBCYKIAEHUE

3a Bech mepuop Habmogenns (1980-2001 rr.) Geuin
co6paHbl 1aHHbIe 0 193 cayvasx 3JI0Ka4eCTBEHHBIX HO-
BOOOPA30BaHUil B MCCJEIYyEeMOl KOTOPTE, N3 KOTOPBIX
118 (61,1%) npuxoauTCs Ha PaK IMUTOBWIHON JKeJie-
3bl, JUMQOMBI ¥ JEHKO3bI.

[Tocne aBapuu Ha YepHoObLabckoit AIC 3HAYUTENBHO
M3MEHUJIACh CTPYKTypa Pa3JudyHbIX (opM 3J0Kaue-
CcTBEHHBIX HOBooOpasoBanuii. Ecam B 1980-1985 rr.
paK MIUTOBUAHON Keje3bl cocTaBua 10 1%, mefikemun
n sumdowmbl - 36% (pucynok 1), 10 B 1997-2001 rr.
JIOJIT paKka IUTOBUIHOW >KeJe3bl BO3pocaa 10 34%
(pucyHOK 2), IpM 9TOM CHUBWJICS YAEJbHBIN BEC KaK
neiikemuit 1 umdom (10 25%),Tak U MPOUNX 3J0Ka-
YeCTBEHHBIX HOBOOOpaszoBanmii (¢ 63% mo 41%).

FIGURE 1. CANCER INCIDENCE STRUCTURE IN RESIDENTS OF MOSTLY CONTAMINATED TERRITORIES OF UKRAINE WHO WERE CHILDREN AT
THE MOMENT OF THE CHERNOBYL ACCIDENT (1980-1985)

PUCYHOK 1. CTPYKTYPA 3ABOJIEBAEMOCTU 3/TOKAYECTBEHHBIMXA HOBOOBPAZOBAHMSIMI XKATENEN, MPEBLIBABLLX HA MOMEHT
ABAPUM HA YASC B IETCKOM BO3PACTE, HA HAVMBOJIEE 3ATPASHEHHBIX PAOMOHYKIIMOAMM TEPPUTOPUSAX YKPAMHBI (1980-1985 rr.)

Thyroid cancer

1%

Other forms
63%

Characterizing cancer incidence rates for five-year
periods, we should note that the lowest incidence
rate was observed before the Chernobyl NPP acci-
dent (1980-1985) - 16.1 per 100,000. The maxi-
mal value was registered in 1991-1996 - 26.5 per
100,000 (figure 3).

eukaemias and
lymphomas
36%

XapaxTepuayst YpOBHH 3260J1€BA€MOCTH 3JI0KAUECTBEH-
HBIMH HOBOOODPA30BAHUSIMHU IO MSITUJIETHUM MEPUOJAM,
cJelyeT OTMETUTH, YTo Hambojee HHU3KUI MOKa3aTeJsb
nabmofancsa B goasapuiinom nepuoge (1980-1985 rr.)
- 16,1 ma 100 tbic. MakcUMaJbHBIH POCT ObLT OTMEUYEH
B 1991-1996 rr. - 26,5 (pucyHnok 3)
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FAGURE 2. CANCER INCIDENCE STRUCTURE AMONG RESIDENTS OF MOSTLY CONTAMINATED TERRITORIES OF UKRAINE WHO WERE CHIL-
DREN AT THE MOMENT OF THE CHERNOBYL ACCIDENT (1997-2001)

PUCYHOK 2. CTPYKTYPA 3ABOJIEBAEMOCTW 3NOKAYECTBEHHBIMM HOBOOBPA3OBAHMAMM XXTESEN, MPEELIBABLLMX HA MOMEHT
ABAPUM HA YADC B ETCKOM BO3PACTE, HA HAMBOJIEE 3AMPA3HEHHBIX PAOMOHYKIIMOAMA TEPPUTOPUSAX YKPAMHBI (1997-2001 rr.)

Thyroid cancer
34%

Other forms
41%

eukaemia and
lymphoma
25%

FIGURE 3. TRUNCATED INCIDENCE RATES ALL SOLID CANCERS OF (ICD-9 140-208) DIFFERENT TIME PERIODS AMONG RESIDENTS
OF MOSTLY CONTAMINATED WITH RADIONUCLIDES TERRITORIES WERE CHILDREN
AT THE MOMENT OF THE CHERNOBYL ACCIDENT

PUCYHOK 3. YCEYEHHbIE CTAHOAPTU3OBAHHBIE MOKAS3ATENMN 3ABONEBAEMOCTM BCEMA QOPMAMM 3/TOKAYECTBEHHbIX
HOBOOBPA3OBAHMI (MKB-9 140-208) Y XUTENEN, KOTOPLIE BT B AETCKOM BO3PACTE HA MOMEHT ABAPMU HA YASC
HA HAMBOJIEE 3ATPASHEHHBIX PAOMORHYKIMOAMM TEPPUTOPUAX TIO MEPMOOAM MCCINEAOBAHUA
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Comparative incidence analysis of all cancers with
use of SIR (standardized incidence ratios) in pre-
and post-accidental periods has not revealed stati-
stically significant exceeding in any post-acciden-
tal period as compared to the pre-accidental one
(table 1).

ComocraBiieHne TOKaszaTeseil 3a601€BaeMOCTH BCEMU
dopmamu 310KauecTBEHHBIX HOBOOGpaszoBanuii mo SIR
B HCCJIelyeMOil KOropTe B /10 aBapHiHbII U I0cjeaBa-
PUWHBIN TIEPUO/bI HEe BBISBUJIO JIOCTOBEPHOTO ITPEBBI-
IIeHUsT 10 aBapWITHOTO YPOBHS HU B OJIHOM U3 TIOCJIe-
aBapuitHbpIx mepuogos (rabmuna 1).

TABLE 1

STANDARDIZED INCIDENCE RATIOS (SIR) OF ALL SOLID CANCERS (ICD-9 140-208) IN RESIDENTS OF MOSTLY CONTAMINATED
WITH RADIONUCLIDES TERRITORIES WHO WERE CHILDREN AT THE ACCIDENT MOMENT

TABJMLIA 1

CTAHOAPTV3OBAHHBIE COOTHOLLEHMA 3ABONIEBAEMOCTU (SIR) BCEMM (DOPMAMM 3TOKAYECTBEHHBIX HOBOOBPA3OBAHIM
(MKB 9 140-208) >XUTENEN MPEBLIBABLLMX HA MOMEHT ABAPMW B OETCKOM BO3PACTE HA HAMBOJIEE 3AMPA3HEHHBIX
PAOMOHYKIIMOAMA TEPPUTOPUAX

[1)
Period of Observed Expected 95 Ay confidence
. number of SIR interval
observation number of cases .
cases Min Max

1980-1985 58 44 31 130.90 97.22 164.59
1986-1990 50 24.48 204.26 147.64 260.88
1991-1996 46 24.96 184.31 131.04 237.57
1997-2001 39 24.12 161.69 110.94 212.44

It should be noted that in 1980-1985 the inciden-
ce rate of all malignant neoplasm in children so-
mewhat exceeded national level without signifi-
cant difference (SIR=130.9%; CI 97.2-164.6%).
In 1986-1990, incidence rate of this pathology
increased in cohort of interest and exceeded signi-
ficantly the national level (SIR=204.3%; CI
147.6-260.9%). For the following years, inciden-
ce rate of all cancers in this cohort decreased ste-
adily (in 1991-1996 SIR=184,3%; CI 131.0-
237.6%, in 1997-2001  SIR=161.7%; CI 110.9-
212.4%) with significant exceed the whole-Ukra-
inian level.

Analysis of level and dynamics of thyroid cancer in-
cidence was performed (figure 4). The analysis
showed that the pathology had not occurred before
the Chernobyl accident (in 1980-1985). In 1986-
1990, thyroid cancer incidence rate in the area under
study had not differed from the national level. Sig-
nificant increase was registered in 1991-1996
(SIR=686.9%; CI 281.0-1092.9%). The tendency to
increase was preserved in 1997-2001, when expected
level exceeded the national one 11.9 times as much
(SIR=1192.5%; CI 656.3-1728.6%) (table 2). No
doubt,the obtained results suggest radiation origin of
this increase in thyroid cancer incidence rate.

As for leukemia, we should note higher (but
statistically non-significant) incidence rate in
1986-1990 as comparing with pre-accidental
period. However, the following decrease in
rates of 1991-1996 and 1997-2001 allows associ-
ating the phenomenon with the screening effect
(figure 5).

Xapakrepusyst 3a60JieBaeMOCTb BceMr (hOpMaMu 3JI0Kave-
CTBEHHBIX HOBOOGPA30BAaHHI Y JIETEH, CIE/TyeT OTMETUTD,
yto B 1980-1985 1T. 0OHA MCXOAHO OblIa HECKOJIBKO BBIIIE
AHAJIOTMYHBIX TTOKa3aTesIeil o YKpauHe B 1eJI0OM,X0TST JI0-
CTOBEPHOIO IIpeBbienust He ycraHosieno (SIR=130,9%;
CI 97,2-164,6%). B 1986-1990 rr. jgaHHbBII MOKasaTesb B
Bospacte 0-14 JeT 3HAUMTETHHO BO3POC U JOCTOBEPHO TIpe-
BBICMJI HalmoHadbHble nokazatean (SIR=204,3%; CI
147,6-260,9%). B mocneayromme rogpl MOKasarTeau Hey-
KJIOHHO cHIpkamch (B 1991-1996; SIR=184,3%; CI 131,0-
237,6%,8 1997-2001 rr. SIR=161,7%; CI 110,9-212,4%),
OJTHAKO JIOCTOBEPHO TIPEBBIIIAN JIAHHBIE 3THX K€ BO3PACT-
HBIX TPYIII TI0 YKpauHe.

[TpoBesen aHaaM3 ypoBHSI M IUHAMHUKE 3260JI€BaeMO-
CTH PaKOM IMTOBUAHON skeses3bl (pucyHok 4). Ou
nmokasaJs,uyto B 1980-1985 rr. ara matosorust y J1eTCKo-
rO HACeJeHUs UCCJEAYyeMOil TePPUTOPHU HE BCTpeva-
jgach. B 1986-1990 rr. mokasarenu 3a60/€BaeMOCTH
ele He OTJMYAJNICh OT HAIIMOHAJbHOTO YPOBHS. 3Ha-
yuTesbHOEe Bo3pactanue ormedeHo B 1991-1996 rr.
(SIR=686,9%; CI 281,0-1092,9%),a B 1997-2001 rr.
OKMJIaeMblii ypoBeHb Obli1 mpeBbiiedr B 11,9 pas
(SIR=1192,5%; CI 656,3-1728,6%) (ta6muua 2). He-
COMHEHHO, YTO TIOJTyY€HHbIE [JAHHbIE CBHU/ETEIbCTBYIOT
O pAJMOTEHHOI IPUPOJAE POCTA YACTOTHI OIYyXOJeit
YKa3aHHOIl JIOKAJIU3aIUN.

Uro kacaercst JieliKeMuUii, TO CJIEAYeT OTMETUTH GoJiee
BBICOKHiT ypoBeHb 3a6oseBaemoct B 1986-1990 rr.
(XOTS M CTaTHCTUYECKU HEJOCTOBEPHO) O CPAaBHEHHIO
¢ a0 aBapuitHbiM mepuojgioM. OJHAKO TocJenyloliee
3HAUYNTEJbHOE CHIKeHUe mokasatesneir B 1991-1996 u
1997-2001 rr. MO3BOJSIET CBS3BIBATH ITO SBJEHHE CO
ckpuHUHTOBBIM  apdexTom (pHCyHOK 5).
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Comparing of SIR shows,that frequency of the
pathology among children aged 0-14 years old
was significantly higher than in Ukraine as a
whole (1980-1985 SIR=188.1%; CI 112.9-
263.4%; 1986-90 SIR=325.3%; CI 192.3-
458.2%) in 1980-1985 and 1986-1990. However,
these two periods are not identified as being sig-
nificantly different. Leukaemia and lymphoma
incidence rates decreased and did not differ from
Ukrainian ones for the following years (in
1991-1996 and 1997-2001) (table 3).

IIpu cpaBHeHUM CTaHAAPTHU30BAHHBIX COOTHOIIEHUI
3a6oneBaemoctn (SIR) cuieayer OTMETHTH, 4TO B
1980-1985 m 1986-1990 rr. y pmereit 0-14 xer
4acTOTa 9TOW TMATOJOTHH ObLIa JOCTOBEPHO BBIIIIE
aHaJOTMYHBIX TOKasaTenaeil B Ykpanne (1980-1985
rr. SIR=188,1%; CI 112,9-263,4%; B 1986-90 rr.
SIR=325,3%; CI 192,3-458,2%). JlocTOBEPHOTO
pasJnuus MEXKIAy aHAJU3UPYEMbIMU I[EPHOJAMU HE
BeIsABIeHO. B mocnepyomme rombr (1991-1996 u
1997-2001) mokasaregu CHU3UIUCH U HE OTJIMYAIUCD
OoT ToKaszartesell mo Ykpanne (rabauma 3).

FIGURE 4. TRUNCATED AGE-STANDARDIZED INCIDENCE RATES OF THYROID CANCER (ICD-9 193) IN RESIDENTS OF MOSTLY

CONTAMINATED WITH RADIONUCLIDES TERRITORIES

WHO WERE CHILDREN AT THE ACCIDENT MOMENT

PUCYHOK 4. YCEYEHHbIE CTAHOAPTU3OBAHHBIE MOKASATENN 3ABOSIEBAEMOCTM PAKOM LLMTOBUAHOW XENE3b
(MKB-9 193) Y XXUTENEN HAMBOJTEE 3ATPSZHEHHBIX PAOMOHYKIMOAMM TEPPUTOPUIA, TPEBLIBABLLMX B JETCKOM BO3PACTE
HA MOMEHT ABAPIM HA HYASC

14

12

10

TASR per 100,000

1986-90

1980-85
1991-
L

1996 1997-01

TABLE 2

STANDARDIZED INCIDENCE RATIOS (SIR) OF THYROID CANCER (ICD-9,193) IN RESIDENTS OF MOSTLY CONTAMINATED
WITH RADIONUCLIDES TERRITORIES WHO WERE CHILDREN AT THE ACCIDENT MOMENT

TABJMLIA 2

CTAHOAPTU3OBAHHBIE COOTHOLLEHNS 3ABONIEBAEMOCTH (SR) PAKOM LLMTOBUAHOW XKENE3bI (MKE 9, 193)
SKUTENEN, TIPEBBIBABLLUMX HA MOMEHT ABAPMM HA YASC B OETCKOM BO3PACTE HA  HAMBOJIEE
3ATPA3HEHHBIX PAOVMOHYKIMOAMM TEPPUTOPUAX

5 .
Period of Observed Exp;:ctedf SIR 95% Confidence interval
observation number of cases mmber o Min Max
cases
1980-1985 0 1.80 - - -
1986-1990 2 0.97 205.34 -79.25 489.94
1991-1996 11 1.60 687.50 281.21 1,093.79
1997-2001 19 1.59 1,191.93 655.97 1,727.89
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FIGURE 5. LEUKEMIA AND LYMPHOMA TRUNCATED INCIDENCE RATES (ICD-9, 200-208) AMONG RESIDENTS OF MOSTLY CONTAMINATED

WITH RADIONUCLIDES TERRITORIES WHO WERE CHILDREN AT THE ACCIDENT MOMENT

PUCYHOK 5. YCEYEHHBIE CTAHLAPTM3OBAHHBIE MOKASATENMN 3ABOSNIEBAEMOCTU JIEMKO3AMM 1 TIMMPOMAMM (MKB-9, 200-208)
XKUTENEN, TIPEBbIBABLUMX B AETCKOM BO3PACTE HA MOMEHT ABAPMM HA YASC, HA HAMBOJEE 3ATPS3HEHHbIX

18

PAOMOHYKIIMOAMA TEPPUTOPUAX

14 +

10 +

TASR per 100,000

1980-1985 1986-1990

1991-1996

1997-2001

TABLE 3

LEUKEMIA AND LYMPHOMA STANDARDIZED INCIDENCE RATIOS (SIR) (ICD-9, 200-208) AMONG RESIDENTS OF MOSTLY CONTAMINATED

TERRITORIES WITH RADIONUCLIDES WHO WERE CHILDREN AT THE ACCIDENT MOMENT

TABJIMLIA 3

CTAHOAPTUBMPOBAHHBIE COOTHOLLEHMS 3ABOSTEBAEMOCTU (SIR) NEMKEMAA U TTIMMPOM (MKB-9, 200-208) XXUTENEN,
MPEBLIBABLLX HA MOMEHT ABAPU HA YASC B AETCKOM BO3PACTE HA HAMBOJIEE 3ATPASHEHHBLIX PAOMOHYKIIMOAMM

TEPPUTOPUSAX
= -

Period of Observed Exple)ctedf SIR 95% .Conﬁdence interval
observation number of cases m“::ls:: 0 Min Max
1980-1985 29 19.06 152.19 96.80 207.57
1986—-1990 30 10.53 284.77 182.86 386.67
1991-1996 16 10.59 151.03 77.02 225.03
1997-2001 9 8.94 100.62 34.88 166.54

CONCLUSIONS BbIBO/I bl

Cancer incidence analysis in the cohort of per-
sons from the contaminated with radionuclides
territories who were 0-14 years old in 1980-
1985, testifies to a significant increase due to
thyroid cancer frequency elevation. This phe-
nomenon may be caused by the radiation fac-

tor.

An implemented analysis indicate that significant
tendencies to frequency growth of leukaemia,
lymphomas and other solid cancers incidence is

not traced.

AHaJM3 OHKOJIOTMYECKOil 3260JIEBAEMOCTH JIHIT, KOTOPBIE B
1980-1985 1T. OTHOCKJIMCH K JIETCKOI BO3PACTHOI TpyTIIie
(0-14 7er) u MpoKMBAIM Ha HAMGOJIEE 3arPS3HEHHDIX Pa-
JIMOHYKJINJIAMU TEPPUTOPUSIX BCJEACTBHE aBapuu Ha UA-
IC, CBI/IETEJIBCTBYET O €€ 3HAYUTETbHOM YBEINYEHUH 32
CYET POCTA YACTOTBI PAKA IIUTOBUIHON JKEJIE3bI, 4TO MOXK-
HO CBSI3aTb C BO3/IEICTBUEM PAJMAIMOHHOTO (haKkTopa.

[IpoBe/ieHHBINl aHaNU3 YKa3bIBaeT HAa OTCYTCTBUE
JIOCTOBEPHBIX TEHJEHIMIA POCTA YacTOThI Jelike-
Muit, TuM@poM U ApYyrux (GopM COTHIHBIX OIIyXO-

JIel.

22



Prysyazhnyuk et al. / International Journal of Radiation Medicine 2004, 6(1-4): 16-23

REFERENCES

Ilecsatp et nocse aBapuu Ha UepHoObLabckoit ADC.
Hammonanbubrit qokaan Ykpawabl. 1996 r. Mumndep-
HOObLIb. Kues, 1996 rox. 4-1 - 4-40.

[Ten years after the Chernobyl NPPaccident. Natio-
nal Report of Ukraine, 1996. Minchernobyl, Kiev,
1996; 4-1: 4-40]

Byndaxos JI.A. XpoHUUECKOe PaIUAIMOHHOE Jefi-
ctBue. Puck organeHHbIX 3ddexToB: 0630p. Memu-
IIIHCKAsT PA/INOJIOTUST ¥ PAINAIIMOHHAst 6E3011aCHOCTD,
1996,4: 71-77.

[Buldakov L.A. Chronic radiation impact. Risk of
remote effects: review. Medical Radiology and Radi-
ation Safety, 1996; 4: 71-77]

Hpucsxuox A.E., Ipuwenxo B.I., 3axopdoney B.A.
u dp. Meroamdyeckue MOAXOAbI K M3yUYEHUIO YACTOTDI
3JIOKAYECTBEHHBIX HOBOOOpA30BaHUil TuMQpaTUIeCcKon
U KPOBETBOPHOW TKAHU HAa TEPPHUTOPHSIX, KOHTPOJIHUPY-
eMbIX 110 pajuainonHomy gakropy. IIpobiembr pajga-
nuoHHON Memunuubl: Pecn. mexBen. ¢6. M3 Ykpa-
unbl; HIIPM AMH ¥Ykpaunsr, K., 1993, Bbim.5: 26-33.
[Prysyazhnyuk A.Ye., Gristchenko V.G., Zakordon-
ets V.A. et al. Methodological approaches to inci-
dence study of lymphoid and hemopoietic tissue ma-
lignant neoplasm in territories being under control
for radiation factor. Problems of Radiation Medici-
ne: Resp. Interagency Coll. Ministry of Health of
Ukraine. Kiev, 1993, Issue 5: 26-33]

Hpucsxuox A.E., Ipuwenxo B.I., 3axopdoney B.A.
u Op. VI3yderne BO3MOMHBIX PAJUAIMOHHBIX PAKOB
nocse aBapun Ha YepHoObLabekoit ADC Ha Hanbosee
3arpsIBHEHHBIX PAJANOHYKJIMIAME TEPPUTOPHUSIX Y Kpa-
unbl. Pagmaius u puck, 1996, e, 6: 201-215.
[Prysyazhnyuk A.Ye., Gristchenko V.G., Zakordonets
V.A. et al. Study of possible radiation cancers upon
the Chernobyl NPPaccident in the territories of Ukra-
ine most severely contaminated with radionuclides.
Radiation and Risk, 1996, Issue 6: 201-215]

Hpucsaxuox A.€. Croxactuuti edexTu onpoMiHeH-
Hs1. 3aXBOPIOBAHICTh OHKOJIOTIYHUME 3aXBOPIOBAHHS-
MU Ta remo6sacrozamu. YopHoOuabcbka KaTactpoda.
K., HayxoBa nymka, 1996,458-459.

[Prysyazhnyuk A.Ye. Stochastic radiation effects.
Oncology diseases and hemoblastoses incidence. In:
Chernobyl Disaster. Kiev, Naukova Dumka Press,
1996: 458-459]

PeTpociekTHBHO-TIPOrHO3HBIE [[03bI OGJIyYeHUsT Hace-
JieHust U o6Ieo3uMeTpudeckast nacnoprusarus 1997
. HACEJEHHBIX ITyHKTOB Y KPAWHbI, TOABEPIIINXCS Pa-
JIMOAKTUBHOMY 3arpsi3HEHUIO BCJjencTBre UepHOGBLIb-
ckoit aBapun. OG6oG6ienHbie gaHHbe 3a 1986-1997 rr.:
c6opuuk 7 / MUC Ykpaunsr; HIIPM AMH Yxkpan-
uel; IP3 Yxkpaunbt. K.,1998. 155 c.
[Retrospective-predicted radiation doses in population
and general-dosimetry passport system - 1997 of the
settlements in Ukraine exposed to radiation contamina-
tion after the Chernobyl disaster. Summarized data for
1986-1997: Issue 7 / MES of Ukraine; RCRM AMS
of Ukraine; IRPof Ukraine. Keiv,1998,155 p.]

Coranbhast, MEAUIUHCKAS ¥ IIPOTHBOPAHALMOHHAS
3alUTa MOCTPAJAaBIIMX B YKpawuHe BeJeacTBre YepHo-
ObL1bCcKOI KaTacTpodbl: C6. 3aKOHOAATEJIbHBIX aKTOB
u HOpMATUBHBIX AoKyMeHTOB 1991-1998 rr. Ilox pen.
B. Auenka. K.,YepuoGbuibnnTepundopm, 1998,616 c.
[Social, medical and antirad protection of the Chernobyl
disaster survivors in Ukraine: Coll. of legislative acts
and normative documents of 1991-1998. V. Yatsenko
(Ed.). Kiev,Chernobylinterinform Press, 1998,616p.]

ICRP publication 56. Age-dependent doses to mem-
bers of the public from intake of radionuclides: Part
1,ICRP publication 56, 1989.

Tvanov E.P., Tolochko G.V., Shuvaeva L.P. et al.
Infant leukaemia in Belarus after the Chernobyl ac-
cident. Radiat. Environ. Biophys. 1998,37: 53-55.

McGregor D.H., Land C.E., Choi K. et al. Breast
cancer incidence among atomic bomb survivors, Hi-
roshima and Nagasaki, 1950-1969. JMCJ, 1977;
59:799-811.

On Health consequences of the Chernobyl and other
radiological accidents: Intern. Conf. Geneva, 20-23
Nov. 1995. Geneva,Switz. Geneva, 1996: 3.

Prisyazhniuk A., Fedorenko Z., Oceanov A. et al.
Epidemioloqy of cancer in population living in con-
taminated territories of Ukraine, Belarus, Russia after
the Chernobyl accident. The radiological consequen-
ces of the Chernobyl accident. Proc. of the First In-
tern. Conf. Minsk, Belarus, 18-22 March 1996. Lu-
xembourg, 1996,909-921.

Prysyazhnyuk A., Gristshenko V., Fedorenko Z. etc.
Review of epidemiological finding in study of medi-
cal consequences of the Chernobyl accident in Ukra-
inian population. Recent research activities about
the Chernobyl NPP accident in Belarus, Ukraine and
Russia. Kyoto, Japan,2002: 188-200.

Storm H.H., Oceanov A. Epidemioloqical investiqa-
tions includind dose assesment and dose reconstruc-
tion // Experimental colladoration  progect.
Brussel, 1996,7: 91-103.

Thomas G.,Karaoglou A., Williams E.D. (Eds.) Radi-
ation and thyroid cancer. Proceedings of an Internatio-
nal Seminar on Radiation and Thyroid Cancer. Brus-
sels-Luxemburg: World Scientific Publishing, 1999.

Thompson D.E., Mabuchi K., Ron E., et al. Cancer
incidence in atomic bomb survivors. Part II: Solid
Tumours, 1958-1987, Radiat. Research, 1994, 137:
S17-S67.

UNSCEAR 2000 Report to the General Assembly.
International Journal of Radiation Medicine, Special
Issue, 2000, 2-4 (6-8), Annex J: Exposure and Effects
of the Chernobyl Accident.

Warren Sinclair. The international Role of RERF.
In.: RERF Update, 1996,8(1): 6-8.

23





