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Abstract

Objectives: In case that an accident occurs at a nuclear power plant etc., radioactive iodine may be re-
leased into the environment. When it is taken into the human body through breathing or food and drink, it
accumulates in the thyroid gland and may cause thyroid cancer after several years to several decades due to
radiation exposure. However, taking stable iodine can reduce internal thyroid exposure. In this study, it is
discussed the establishment of people-centred stable iodine prophylaxis from the view point of risk-benefit
analysis and interventional simulation in local areas, based on gender and age-specific thyroid cancer risk.
Methods: The number of excess thyroid cancer incidence from acute thyroid exposure to low LET ionizing
radiation and the lifetime thyroid cancer risk per equivalent dose for gender and age at the time of exposure
were estimated. The predicted equivalent dose of thyroid, providing at all times the net benefit of taking
stable iodine, as an interventional level was calculated from a risk-benefit analysis. Furthermore, the num-
ber of thyroid cancer occurrences and the incidence of adverse events related to taking stable iodine were
predicted from the interventional simulation of stable iodine prophylaxis in two virtual areas.

Results: The lifetime thyroid cancer risk per thyroid equivalent dose unit (1 Sv) was highest at 10.5 and
3.3, respectively, per 1,000 people, in female children and male children under 5 years of age at the time
of exposure. The predicted equivalent dose of thyroid as an intervention level decreased with increasing
severity of adverse events, and increased with decreasing the effect of risk reduction. The interventional
simulations showed that the predicted number of adverse events could be higher in elderly groups albeit
the low lifetime risk.

Conclusions: The stable iodine prophylaxis may be applied for the groups with a greater lifetime risk
among the residents, based on the gender and age-factors , but not for all of the residents. However, there
are circumstances that must be taken into consideration in local areas, such as available emergency medical
system at nuclear accidents and the expectable interventional effects, and it is necessary to address them
cooperatively through risk communications between local government agencies and residents. A stable
iodine prophylaxis system that matches the characteristics of local areas and may be understood by the res-
idents, namely a people-centred stable iodine prophylaxis system should be established.

keywords: stable iodine prophylaxis, life time thyroid cancer risk, prophylaxis-related adverse events,
risk-benefit analysis, risk communication
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50 ~ 59 7,142.9 25,000.0 142.9 500.0 8.9 31.3
60 ~ 69 12,500.0 25,000.0 250.0 500.0 15.6 31.3
70 ~ 79 35,714.3 83,333.3 714.3 1,666.7 44.6 104.2
80 ~ 125,000.0 125,000.0 2,500.0 2,500.0 156.3 156.3

%6 REIAVFREFHRADEDDHAALANIL (FIRIEFAEMEE)

S AN 7% PRAE : iZJ PRAE : H PRAE : JELC
Bl < W y ¥ y p y b
i (%) ek B ek B ek Bk

0~ 4 4,761.9 15,151.5 54.4 173.2 3.4 10.8
mSv mSv mSv mSv mSv mSv

5~9 5,747.1 20,000.0 65.7 228.6 4.1 14.3
10~ 14 17,857.1 62,500.0 204.1 714.3 12.8 44.6
15~19 16,666.7 62,500.0 190.5 714.3 11.9 44.6
20 ~ 24 20,408.2 71,428.6 408.2 1,428.6 25.5 89.3
25 ~ 29 20,408.2 71,428.6 408.2 1,428.6 25.5 89.3
30 ~ 39 28,571.4 95,238.1 571.4 1,904.8 35.7 119.0
40 ~ 49 31,746.0 71,428.6 634.9 1,428.6 39.7 89.3
50 ~ 59 40,816.3 142,857.1 816.3 2,857.1 51.0 178.6
60 ~ 69 71,428.6 142,857.1 1,428.6 2,857.1 89.3 178.6
70 ~ 79 204,081.6 476,190.5 4,081.6 9,5623.8 255.1 595.2
80 ~ 714,285.7 714,285.7 14,285.7 14,285.7 892.9 892.9
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IV. 2%

TSRO EREZBEDO O E D TH LT I X 2 R
MAFIENZ DV TIL, BIE < H ORI X O4ERIZEN
HREL Do TWABIE. w2z, JBIEHMER
B2 3 o ZAITFHIRAICB VT, FoNRE{ERE
RELT—¥EL, MALRLVEZRET LA, Th
DY THRVWENDEDH L. 202D, VAT ERRT 4y
FERZBILL, TDYRT - NAT 4 v W& AR
ZE TN L 7z,

VA7 oW LE LT, MY A7 FUETVEHAR
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ST FEAE R S AEEHVIRIRAS A SSIE ) X 7 BT L 7=
ZOFEHEETIE, BENSh TR VF—#iHE %25
LIZTORME y BUIFFRDLETZ L E 2 HNEH D
DOIRPE L EREL DY A2 AL EEZ DR L
DIREIZE DS NT WS, T2, R LZERRETF VIS
T2, SHICHRAZFR TR I 7 Ho
BRETOH 5% < BB 3B 0% 2 3 v ER 0P 505K
DOENLIND LN, ZO70, R THE N4
HUVAZE1205EMEE LTELIW. —J, NCRP
(2008) #HErFHETIK, 9 —DODTSEREE T HERRE
FN (FBFIV4L) BHDHB). THIE, HIF L HikEny
M ORFUT BT, 504 LI 1047 R R CAREUE ATl
W% 5. 2F 0, S0ELIEIZY R 7 A5 E TV 3ITHART
INEL B BTNV A X BAEETIRBEDSATEY X2
WL FFAER 0 ~19RICBWTETFT IV 3 LD/ EL 7%
LA, 20 UBETIZZD#EIITE A EEWA LV (data
not shown).

I 7 RHIFRIRACEET 2 6E5FL, wbwb
PRAEG W HALE N7z A2 D—DTH5H. T DPRAE
O IIIMETIZ 2V, RERKTHRT 22 L2k
LOTHERADAOER (FlzE, LHRZE) CX2H
ERENINT TOMHFITHTEIN T L LIS NS,
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CDEHZ, URY - RET A4y MWD, WA
RoOBPCEFEFRBRASATIE) A7 BFREVWTIV—T%
MADWEE L, LdZDr N —F 158 5 HIRER
SEMBEEOTMHEEZNAL NV E LTHRET LI LN
Y THA .

AWFZETIE, BRI 2 X B LRI O (g
WU Z2) LT, HIRRSASHECEH L. ETH
BRATHER IS AREN S NP XL B e DY
BE LT, HURBR2SAINZ T, FIRBEREIS TER B
PEHARIRAS i 25 2 5N B[8,19]. £ olx LT, &
EIAVFEHIOTHIEER DL 5w b0hEHE L
2RI 72 L ¥ 2 — [19]THE, 28 T 7 ERIIT AN E

DOFUIRBEAS A R 7 2 AR S & 5 W REPEAVRIE S5 25,
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LIS LN, BEITERANIZFORMIZLY, &
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