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UNSCEAR 2008

e Paragraph D251

e At today’s level of knowledge, there are reliable
epidemiological data on risks of cancer morbidity
and mortality due to radiation exposure of
cohorts of individuals with an acute average dose
of the order of 100mSv and above. So far, neither
the most informative LSS study nor any other
studies have provided conclusive evidence of
carcinogenic effects of radiation at smaller [than
100 mSv] doses.
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25,876
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4.33 (0.75-93.48) 1/4,231.1
11.22 (1.92-243.83)  1/1,633.5
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5.40 (0.96-115.31)  1/3.394.2
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Fukushima prefecture, more affected locations

(examples only, for location of measurements used see Figure 3)
Futaba county, Namie town
(committed dose from the first four months only?)

Soma county, Itate village
(committed dose from the first four months only?)

Futaba county, Katsurao village
(committed dose from the first four months only?),
Minami Soma city

Futaba county, Naraha town

Iwaki city

Rest of Fukushima prefecture (less affected)
Neighbouring Japanese prefectures*

Rest of Japan®
Neighbouring countries®

Rest of the world

Adult

Dose band, key pathways to nearest 10%2%3

10-100

10-100

10-100

10-100

10-100

1-10

1-10

1-10

<0.01

<0.01

Inhalation
External (groundshine)
Ingestion
Inhalation
External (groundshine)
Ingestion

Ingestion
Inhalation
External (groundshine)

External (groundshine)
Ingestion
Inhalation

Ingestion
External (groundshine)
Inhalation

Ingestion
External (groundshine)

Ingestion
External (groundshine)
Inhalation

External (groundshine)
Ingestion
Inhalation

Ingestion
External (groundshine)
Ingestion
External (groundshine)
Ingestion
Inhalation
External (groundshine)

50%
40%
10%
40%
40%
20%
40%
40%
30%
40%
40%
20%
40%
40%
20%
80%
20%

80%
10%
10%
40%
30%
30%
90%
10%
90%
10%
70%
20%
10%
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WHO(2012) B IR R #R L IR ER A3 DI KA

to thyroid in first year following accident, mSv

Child (10 years) Infant (1 year)
Dose band, key pathways to nearest 10%2* Dose band, key pathways to nearest 10%2%3

10-100 Inhalation 60% 100-200 Inhalation 50% N
External (groundshine) 30% External (groundshine) 30% F
Ingestion 10% Ingestion 20% ﬁ I:I *& [j:<
10-100 Inhalation 50% 10-100 Inhalation 40%
External (groundshine) 30% Ingestion 40%
Ingestion 20% External (groundshine) 20% 2011E(Z}S (d—é
10-100 Ingestion 50% 10-100 Ingestion 60% N =
Inhalation 30% Inhalation 30% $ :{kH%%{ﬁﬁaﬁE
External (groundshine) 20% External (groundshine) 10%
10-100 Ingestion 50% 10-100 Ingestion 60%
External (groundshine) 30% External (groundshine) 20%
Inhalation 20% Inhalation 20%
10-100  Ingestion 50% 10-100 Ingestion 70% 1 O ;]'\ 1 ;]'\
External (groundshine) 30% External (groundshine) 20%
Inhalation 20% Inhalation 10%
10-100 Ingestion 80% 10-100 Ingestion 90%
External (groundshine) 10% External (groundshine) 10%
Inhalation 10%
]
10-100 Ingestion 90% 10-100 Ingestion 90%
External (groundshine) 10% External (groundshine) 10%
1-10 Ingestion 40% 1-10 Ingestion 60%
External (groundshine) 30% External (groundshine) 20%
Inhalation 30% Inhalation 20%
1-10 Ingestion 100% 1-10 Ingestion 100%
<0.01 Ingestion 90% <0.01 Ingestion 100%
External (groundshine) 10%
<0.01 Ingestion 70% <0.01 Ingestion 80%
Inhalation 20% Inhalation 10%
External (groundshine) 10% External (groundshine) 10%
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] LU K 27 (2012-2014)
FFEKZ(2000)
FIL/TAL)EBDIE

BEE (1990F M5
2000£E4X)

* BERORLEBOHEIFOAREIS L. FEHAREET S MIURZOHREE LY

0.00033(14) (T3—)
0.00024(12) (Ta—)
0.00042(23) (T3—)
0.00061(11) (T3—)
0.00047(8) (Ta—)

0.00029(14) (Ta—)

0.00043(3) (f41z2
0.00030(3) (fhz2
0.000014(1)(Ta—)

0 (3)-18 (21)
0 (3)-18 (21)
0 (3)-18 (21)
0 (2)-18 (21)
0 (2)-18 (21)
0 (2)-18 (21)
18-21? (R EHR)
18-24? (RREH)

14LLF . 8-13, 7-18
(Rt R Flin)

=<, Y shitig (REM - Z AR L) [FEoIaNleltibd
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Belarus BBRTHAEL 2002 1458 Gomel 25,446 A\ oA
Screening LT (FFETEA)
Program*1
Shibata *2 BRBTHAELY  1998- 8-13i% Gomel 9,472 A\ oA

2000 (BER)

lto*3 0-107%% 1993- 7-187% Mogilev 12,285 A oA
1994 (BEIK)

lto*3 0-107% 1993- 7-185% Bryanks 12,147 A oA
1994 (EBE )

lto*3 0-107% 1993- 7-18%%  Zhitomir 11,095 A 1A
1994 (BERK)

455t 70,445 A 1A

*1:Demidchik YE: Childhood thyroid cancer in Belarus, Russia and Ukraine after Chernobyl and at present.
Arq Bras Endocrinol Metab 2007; 51: 748-762. MR EER{ER. ;EANE
*2:Shibata Y et al: 15 years after Chernobyl: new evidence of thyroid cancer. Lancet 2001; 358: 1956-1966.
*3: Ito M et al: Childhood thyroid disease around Chernobyl evaluated by ultrasound examination and fine needle aspiration cytology.
Thyroid 1995; 5: 365-368.
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http://www.aec.go.jp/jicst/NC/tyoki/bunka5/siryo5/siryo42.htm

B2 AT N—HRE T A YA ST S DR RERERAARR (AR5, BRUYHSHANES Bsl COMTERSVERIZLD)

5 L ol 1 2l 3] & s, & 7. B 9 10 11 12 13 14l 15! 16! 17 ExEeN
vassl -l - 4 4 o 4 o4 S R 1
(T S A A " D T S B SEEEH 1
1987: 1 - 1 bbb - 1, 1 - 1) -t 4
LT IS S N L T S D T I B B a
1988 1@ - 1 : LER E 5
180l 21 2i -1 1i 4 1] 2 2 LI 16
1991§ 2 a3 q0l 8l 1) a3 3 4 1. 3 3 2 1 2, 3 47
t992! ) 3 2 a4, 3 4 4 3 1 1 2 a5
1993; 1| 4; [ 1t} a; 7, 2, 2; 4; 2/ 3 1 10 2 45
1994; 2/ gl S5 1 4 7 8 3 2i =5 2 zoRo2i1 56
18951 4 8 10f &f 4 6 7, 2, 3 + 1 1 17 2 3 63
1896, 3: & @i 10} 8 5 3 1] ai 1 1 19 1 120 1 57
1997, 1! 9f 10i 13} 6 7| 3 1; 3 a 302 2l 3 8§
1964 1! Bi B 4] 5} 3 4] 2] 2 4; 2 1. 3 11 3 z 52

ol 16; 55! 55; 56 30: 440 3B: 19; 23: 18 12! 12! 2! 12! 12! 13! 13! 11 448

19785 (C 9 TICE S

Freiman JA, Chalmers TC, Smith H, and Kuebler RR:

The importance of beta, the type Il error and sample size
in the design and interpretation of the randomized —
control trial. Survey of 71 “Negative” trials.
N Engl J Med 1978; 299: 690-694.

ZO%. EXREORERT T, =
HEEHEEEQHRIEECHSpEICEALT
Dl &SLHRE DHIIEDEI R LT Bl
Avoid sole reliance on statistical hypothesis testing, such e
as the use of P values, which fails to convey importants:
quantitative information |EZEENEHN N TLM=.
International Committee of Medical Journal Eg itors =
(ICMJE): Uniform requirements for manuscripts-20 -0 20 1? 5 F40+20*30 4050
voring conlro avoring treatment

submitted to biomedical journals. New England fournq e s
of Medicine 1991; 324: 424-428. (&010E4H hREFEFF)
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LERBEEBEDHIICEHRDILER

e Life Span Study (LSS) 37k—k
_--_-----

<5mGy 5-100mGy 100- 200- 500mGy 1-2Gy 2GyElLE
200mGy 500mGy -1Gy
LE-EIE 86,611 38,509 29,961 5974 6,356 3,424 1,763 624

IN=] 58,49 21,697 22,733 5,037 5,067 2,373 1,152 435

E 16,812 7,228 937 1,289 1,051 611 189
Bt , 15,951 12,342 2,382 2,482 1,414 813 303
= 22,558 17,619 3,592 3,592 2,010 950 321

100mSvELF (L. 5 B ERIGZ 6 T68,470 A

BEERERXRSTEH, ImSVELED#EIX{E D $11L148,685 N (EARFHE2013FE3H20HHERK) .
BEUNEIE =+ H%DAELDTHIEZT HE. LEERIBEETDI10ZELDHIXE R

WIEEDHDNE<BNIE, ENETTEREEASHS LIS

CTRFYVENAEE (F—AMS)7T)
?Fi(;t<%6875)ktaliﬂ§ ZE 1,100 ADT—4

S
a2
(T
& 16
24
o ®
1.4
1.2 %
1.0 =
0.8

0 1 2 2

No of CT scans per individual

Mathews J D et al. BMJ 2013;346:bm;.f2360
Fig 2 Incidence rate ratios (IRR) for all types of cancers in exposed versus B \ ]

unexposed individuals based on a one year lag period, by the number of CT scan
©2013 by British Medical Journal Publishing Group ‘I 4



CTRFYVENAEE (F—AMS)T)
WIE<H8T AL IFIRE %1 1oo75)k0)“‘ 5

Ny M Lo IRR(95% C1) IRR (5% C1)

o 05 1 2 4 8

Mathews J D et al. BMJ 2013;346:bm;.f2360

Fig 3 Incidence rate ratios (IRR) for exposed versus unexposed by site of CT scan l )d\ 1)(]

©2013 by British Medical Journal Publishing Group cancer, based on aone year Iag perIOd

MDCTRAFY Z2ADE

AR (95%EFEXE)
Cancer type by CT site Number of cancers IRR (95% CI) IRR (95% Cl)

inexposed x4 3= (95%(EEEX )
Brain  BXDCTRF vy

REE Melanoma 511 1,14 (1.04 10 1.24)
B ERIES Soft tissue 69 1.64(1.28102.09)
fifE% Brain 210 2.44(2.1210 2.81)
FRBRD A Thyrold 155 1.33(1.13t0 1.57)
wo@msA Other solid cancers 633 1.13(1.05t01.23)

B Leukaemias and myelodysplasias 149
tom#s'4 Other lymphoid and haematopoietic 237
A All cancers 1964

AllCTs  &CcTRF YA
EalE Melanoma

1.16(0.99t0 1.37)
1.13(0.99101.29)
1.23(1.18t01.29)

+.ff‘l+ }
A

1.12(1.04 10 1.20)

BREMES  Soft tissue 119 —— 1.78 (1.47 t0 2.16)
fxiE Brain 283 —_— 2.13(1.88 to 2.41)
BIREA A Thyroid 258 —— 1.40{1.23t01.59)
OB A Other solid cancers 1038 2 1.16 (1.09t0 1.24)
B Leukaemias and myelodysplasias 246 — 1.23(1.08t0 1.41)
twomEsA Other lymphoid and haematopoietic 397 .- 1.17 (1.06 to 1.30)
2p4 All cancers 3150 - 1.24(1.20t01.29)

0.2p5 0.5 1 2 4 g



Leukaemia

B I 5%

18 % 2
*f 531 '
L » %%1
In\jJ /7%% '7§|

0
‘ T T 1
J: é [5] ’ d 10 5
Y Cumulative gamma dose (mGy)

BRAVTHEBIIE
\ $ gﬂr‘ —Observed = Observed lower 95% CI
=z
‘/ = Observed upper95% Cl —— Modelled fit
Relative risk=1
2.0 9

All Cancers except Leukemia

19804F /& 20064 0D g BAEER 2 A i
27,4471 BLIRIEBIL ) 1o —
36,793 D XD B HT 7 = o5

(AF1JR) W 4 : .

10 15
Kendall GM et al.: Leukemia (2013) 27, 3-9. Cumulative gamma dose [mGy)
REH < RHIEE

——(hserved = Observed lower 95% CI

——Observed upper 95%Cl - Modelled fit

Relative risk=1

IEIE AN DR RIEEEI0F RKHTD
HYA D FEIE(1956)

FiEDEH AvX  95%IE FHDH FvxX  95%E
FEF BB b BREE s we b EXR

BB 42 AN 24N 192 112- 43N 21N 228 131

3.28 3.97
ThOft 25X 23N 1.19 065> 33N 32N 1,15 068-

2.16 1.94
BE 202N 222N  1.00 - 202N 225N  1.00

Tl

Stewart A, Webb J, Giles D, and Hewitt D: Malignant disease in childhood
and diagnosed irradiation in utero. Lancet 1956; 268(6940): 447.
#a%5 & L THLY £ [F7=Doll R and Wakeford R: Risk of childhood cancer
from fetal irradiation. BrJ Radiol 1997; 70: 130-139.& Y #r &,

16



SRR DS R E/DNRIZEDHENERE

(Doll & Wakeford : Br J Radiol 1997; 70: 130-139)

R (BHE R RE) SEOFEH | EXEER | 95%EREREAM
(REHE)

Oxford/]N R 252 (1953-1981) 852.4 1.39 1.30-1.49
JLEEB United States (1947-1967) 114.7 1.47 1.22-1.77
Inter-regional study, UK (1980-1982) 39.0 1.23 0.90-1.68
Los Angeles (1950-1957): & Il 75 0D & 23.9 1.34 0.90-2.00
Louisiana (1951-1955) 18.3 1.70 1.08-2.69
Helsinki (1959-1968) 17.9 1.18 0.74-1.87
California (1955-1956): F Ifl1§% 0 & 17.8 1.68 1.06-2.67
Tri-state (US) (1959-1962): & Ifl &5 0D & 16.6 1.40 0.87-2.27
Swedish twins (1952-1983) 11.6 1.38 0.78-2.46
Minnesota (1953-1957): & 1% 0 & 10.2 1.28 0.69-2.37
All other 42.4 1.13 0.84-1.53
All except Oxford /MR FEFAE 312.4 1.37 1.22-1.53
All 1164.8 1.38 1.31-1.47

YR DO BSHREES &E/NRE
A O RI7A+—FINRIZEEE(1953-1967)

(Doll & Wakeford : Br J Radiol 1997; 70: 130-139)

AADIEE HxtE | 95T
S TERELEE | Ll

IMZASE A =NiikrS 2007 290 1.54 1.34-1.78
ke A=Ringrs 866 120 1.47 1.20-1.81
ik EZD B MR 1179 159 1.43 1.19-1.71
2 I\[E 719 92 1.35 1.07-1.69

I ILLRIES 590 87 1.59 1.25-2.01
AR iR R 1332 179 1.42 1.20-1.69
IR IR 720 99 1.46 1.17-1.83

= 244 26 1.11 0.74-1.66

fth 856 129 1.63 1.33-1.67

£ AR 4052 569 1.49 1.33-1.67
2EFIA 1161 612 1.45 1.30-1.62

EHA 8513 17 1181 1.47 1.34-1.62
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