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a. B CTEKRARER THERIEEILE) -
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SR OWR, 0.5 LLE 1.0 RIEOBEEROEHT. L.0Gy
LA EgR, METHAD I IKHT, e VAT A v
s EURSHTIC L Y, Ay X EEH L, W
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RICEHEREDOEEL CBFEME, HD0IE
HCV AR A OB ERE, HARBREEZIR LT
DFERENTRENTEY . ZHlC Lo TR
BT 5EEZLNTVS,

Fujiwara SIZH#SREICBIT D HCV EEHEE,
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) T ARBRABROEBIC W TRHE LY,
FRBICOWTIEEES, . 5. HESECSV
THIE Uiz, # 8L 19931995 40 2 £RJICIE &>,
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(LRLROBEE S 2 WV ITREORSILBIT 5 B0
FERL, BAMFUABEITEROFEEFT & &
N5, HOV HLEIRHESE, B H MG ESE TR g
NHWREF LB WTHERE LB L THEICED
ofc (FHBESE=0.84, P=0.013), FIBF MNIEHE
FHLIE L CEROBSMER-T= L iIE 2 bhiz
U, BIRE TIIZERRIEHE L s LT HCV HEEREED
BOOTHSS 5, Lo, WREB THEE
BEMET LTS LT A2MARENE (EH2&
B, HCV HERREEASTCHE LTV DVIEEMEILEY . fiF
BYRZEIBHBEL LB ERL, b Y
e DBRBHEF Y AZI1X08 THAH O, i, HiR
ETHERERLTWAELTH., 20Oy 77
D RS E — 2k oREC B ARTEONy 7 77
Uy RRFZ - AL TE Y HBY H 5V HCY
BHAEL-TWD ", 7, S5 PREIZBE 63
FoKHME 6T FCH Y | FHELAHRFITBHE 72.9%.
B 78:1% T > 72, HCV Bt ATAIIRRE I 6 5 5%

SHADEEBERE L Sharp bOBER L. BT

A HHITRBEC BV THERIERE T & 3
STV, FFEAIEEHITRIaEIc B Tk
BILERAFThH-7 ¥, k. HCV BggE it
Fujiwara & OFBEHEHITHn /oirsE TICHEIC
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Fujiwara HZFRE RR I3 DHRBRERED
% HOV FIIEIBIE . HOV HfkRieH ThEtL
fo. HCV HfKIBME, HCV HERMEE VT IICE
WTHAFRE RR EHEBERAREOEME & HITg
MLz (BEE B 5HE - 3.04/Cy, FatEHIC

BITHREE: 0.16/Gy). AR EEWALED -7 (B
MHOEE 95%Cl-1.05-9.02, 2D F 4 5%
BERGE T THAEENE LB
TRELHEED 20 (FBEVWERWERLE R LT3 A8,
I ORBEIEE T (P=0.097), & biZ,
Fujiwara b i HCV BLIEBMEF 1L BT S ITREHHR=E
LREFOBEESHRIT L, BEFICBOW IR
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FieBnwTh, EAEESEE. SABBEE VT
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(3 3). HCV RIEEMBBIEIL HCV BRIEERTFET S
:t%ﬁbfﬁbﬁmﬁﬁﬁ%ﬁﬁ%ﬁ%tﬁmr
b, HRBILEEOCREISHH bRl b
W HCV BEE I B TR RRE L TRERE L
DRCEIERH B E RN ERVI EERLTNE,
HCV iz 2Tk, HBV B E R D | FE
BHRORIET b v Y 7RIV THIENE
EBIERTA LV RAIEFEbN b oo, £,

CL:~0.05-0.46) ,

| HCV BRF BT HIFRBEEIC DO TH, RO

REFERICOODTHFREOMREBON 2D 2T,
HCV B AHS HRFICRT 2 HREE L BT
BEE L OMEICSVWTERRIIOT ~2 2y v %
BWT, BRE2HEHHRES T U —5 (R
R LEEELEL L, 0.5Gy RIFOWEE, 0.5 LLE1LOKR
EWOWROMAT, 1.0Gy LL LR, BERAD 3 3#)
I, aYRATA v 7 BRAWICL D RBEA
AR FEERELER, WFhos7d)~-TLHFED
Fy RO LREL P ol(ER3), LT
— 5y FeAWTHEREE HCV BROFELHE
BOFETABIIST, FFEEEBRICSVWTRETL
Jo. SO HBV BE IR, HOV Bl
WTEHERE. HEFVThICBWT LR L.,
0 HOV Bz L BRl w5 A ke RBEEI 2.7118
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TEEAR LR, £, Ty XLIC20Th

HCV LIRS HCOV R EEE T 7 15.057,

15.056 & Z=id & b iLdedo T (R 3).

L L. Fujiwara & OBF5E 19931995 {281
HEFHEBELHBILRENRTLHETHD | 80%H
80 FLULETH S, i, HEL REFETHB T
EWSm kB, HOV BEBEHIIBRETE 20 &
THRE, 30 FTHE~LERTILENTHY,
1992 M5 1995 £E(Z 43 T D2 E R RIEFFHR B
EEE (B ATERES) I LI EEE D 91.8%
2350 FLLETH B W9, @HFREID 30—45% bERF
RIS~ L, FFEEHI 0K T0% I ITENEET 5
M, WA CIHFRET LY SEELEEEND Y,
Lichio T, #HENMF (19931995 &) DAEFHIC
RETLE. FEEEFOZRLBECZEDTDHIC
AEMNS) b, FEEESESRNERS L
LRGN H B,

3. FEE~OERICHT IHRBOREE
R 2B OREILOWVWTIT 1967 £o
Beebe &HDEAEHEITIILEY . £ OHAERSED
b5, LL, BEZEE L CHEITINFRL:
WV, FFEAHARIIREZRBLTNEELTh,
AR AMED, FEEIED, T A AR OER] A
TELIBRETHY. £, B L2HBHOEN
REERbOTRRL, A=A F v P bR LN,
AR ESL T LLELCERT D LD TR
WV, FFEZEORRBZENRAEE L 2ot Dk HCV
%®%ﬁﬁﬂ%t&otm%$ﬂ%khof£ho
P ~ DRI 5 BB OB BT BB
2 <11 1990 ELANC R ENE LD THY | 1990 £
PIRC 2 SHHEE D 1990 ELETOEHE LS
7, EICET 2RETZSh Tz,
LT~ TOBEFEEOREKETHS, ¥
A NIRRT BT, B RO
FBRECERTILIT Cidhad. BoBVFE

e

REGRICITEE~ BB U, TR & TRIES
HREEICEEL TWa, T0L)RBLALLITA
BEEERFREICRT 5 BRBROBRERIGIIFTROEE
T OBRFROEZELERLTLIWEEbh
5, —F., TAa— A HIREEOHBEE~DERIC
BN, pRAE TR T A a—AMFROEELR
%<&<\7w:-wmﬁ%%%?557?}7w
T FEFRECIIRERBRHEEL WL EEL
LHNTWD, Tihbh, U VAEET VI —E
FEE THFRELOEBFIEERZ>T 5, biE
DIFFREE D 70—80%2 7 A L AYE, 10—15% BT
S L &R, KESBTAAAETHD, FFE
OB RZS L LT, FELIITREES
FROBERCHO . ITHEEEN&E THIIFTE
BAORRILR, Li#oT. AR
EORE (VA NAETRTIIEE) 2RB|LT
WA EEZ b, FHEEHRRITERE & ATHES
ORECHREZHEETLIFEIND LD EEESN
B

a) THRE DG DHH

1967 €E4Z Beebe LI X » Tl dhic, BB, B
@ ABCC A Bwk%ﬁﬁ%ﬁﬁﬁé(l%oéﬁ 11 B —1965
£12 Bl H7E & LT OFHEE & B8

" EICET ARSI BT, SR FEE L OER

HE TV, BEEFE (P=0.06) 5 LARE
RT3 W, —%, Schreiber HiX 1961 £ 10 § 1 B
M b 1967 42 12 A 31 H £ T 2457 FloFgflic s
VT 143 41 (5 HEURG 108 61) DRFEE 25 & 9.
EEHRABREL HRRBLEORICEEOHE 2% L5
o (P0.01) P (F4), HERL. OB UREH. B
) PICRENTT D& . BROHEEEBOIORILS
DEEFR OB CH o7 (B : PO.0L REH
¥ 0.10P>0.05), RIEDBE L TIREEDHERERIGHL
RWEEER SN TNE RN, EFRERL Vb
Ly (B 18, £ 10 ), FFEE 2T oEEE



WX - TATREAME, EFREME, 5tFE. FHSEE. &
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T5E. WTROESHCBWTHHEORERS
Bizdotz, Ll EBEOTHIZBWTIL, RE&
HIFEE & HEEE L OMICEFEOMER L b h
{P<0.05), BAHL LB RICEEAESKRDNZEHS
bH BN, TITEMBERS R 2B b LA
2, B, BEORZEICBWTREETEEIZ
WTHEOHERLZ L L LN, ZOBERSTIT
L,
&mmaémﬁgﬁi%%wﬁﬁﬁﬁﬁﬁmﬁﬁ
PR HRBEFEED EDHLERFNI LT
W5, REEFETRTA2-NVEFEFEELRES
LERDZELHD (BTHEZ BRKROLHDOFE
FHE EEER). AR TCRREREFEERS R
W Eh, EFICIEFEED 10.7%9, HICX
L 2.3% TH 3D M, Schreiber DMETHRIES., &
B oFMRETREHHRM (19611967 &) KB}
DITEESER] 143 41 (REEESNIL 108 #]) DR
FRISE TR &M 42.6%. FEME 21.0%, BE
PE14.7%., IEEE 105%, EFEEM 8.4%. D -om
% 1.4%., BFEME 14% ThoTe, Thebb, M
MBS\, SERERFIEE ORI R 5 A
Mori D8 & DRV HEEE SRS ENIIHTH
Aoy LinL, #BFIE Eh Asano b OHE
DIFEE TS (1961-75 &) 301 FIOKRF T, BT
KRG 74.8%. HEIEEME 16.3%., FHEME 53%. T
DM 3T%TH -7, Lizd-T, Asano bOHE
THERSICRBEEFRESSWLESET LV L
7¢VY, Schreiber DWETHHER, BFOFGTHES
SETIHE (19611967 &), Asano HOBEICE
I OERE) (196175 ) L BAEEFICERH DM,
1961 FE 5 1967 EDFOA —~F vy FHH D |
PEEEOECHELZVHURIORVEZEMAT -
CHELWISEREDRS, HEREFEYEDCHE

PEHEEODREVWHEREETHA S, LT,
Schreiber DB IZH1T B R EDZIEDORBEFTEE
KB AEEDRERINC OV THERERFBED
PEHTAGEICEENH 0. BR-ITHRELY,
Asano B 1961-75 FEORICHEF TR EnE
FFAEZ 301 FICB W TSR E L ITRERERELO
BEHEORBIEA S Hihofz (0.12P>0.05,) *
(3% 5). SEEIIR] TIUE A M TR T 2 b iR
BEOMCEROMMEEZ A &M (P0.01),
LLE BRI 2T ST BF 8T, Schreiber
BITHHRE L LR HREOCRICE BEORERIG
FLLbizi, LY EEFIZOVWTHERT LA Asano
B B OB A5k b o T, SHTIBC
BB, Asano bITBEREIEIFEEIL OV THED
BERG & A & DTS, Schreiber bIXTEBEDOHER
IeEHLDRboTe, P, AEEL 50T
FFEEADEBICOVTHHABRBBEE L TS0 Y
I oW T L, BARERERITB LN T,

b) FERD B DS '
Shimizu & % 19501985 FE DI HEMH DV i
MRERLACER TFRE LIogRE 20,777 Hlic
DVWTERD RR LHFIBHE (DS86) & DEMIZD
WTRE L P, Shimizu b OBEIBWTHREE
VAR EIBEIR RS 40 oF Skt DFEMIZ 35V T 19501965,
1966—1975, 1976—1985 O =FAEHMRM @ 19761985
FORECBNTHEYH 5 WIMERELUAN DR
ETHREO RR BREMME EbBICERFLEEZLT
H5 (F4), BREEES 40 FLUEDEF T, 2
ORGIEEE N ok, FEEEICSOT bR
BOMAELGh, FEERE RR (IEERES 40
EARMOFRE (FEZER 281 #1) 02T 1966-
1985 EI B HFEELEFERR L HIREHEL OMICE
BEORERIG (P : BRE7 /v 0.003, #E-2K
FFN 0.005 (+,4), ZKREFNL 0.001, BFE-LE
VWEE T 0.002) B & &8 7(F 6), Shimizu b D&
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fE 0.00,0.40) (& T,
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L CHE 19681997 45) DO FHIZ2VWCERE &
72 o7 REBD ERR MR (DSB6) FULIZ 2V TN
BERISEFVEROTRE LA Y, BERB L vh
HEFBLUADRBRTEEHICOVWTHRE o 75K
B0 ERR D& (DS86) BUSOBFIC M- TH,
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FUBEEEMITCIEGEERES (BOHEY km LLA)
DELSORBICL HEE (HE0) BUSRTREE
BEBERE LD FE L {Ed-o7, ZOET 20 FHTH
AL, 20F0BLYICIEER L, IRIEEHRN2
MEfinidrs] OBREOWEE EHD., T T,
(BERERH) OBBEBRAT DD 1968
1997 G 00T BEREEIRAT (T BV 5 RTHEZEZE 567 Flic
WT ERR 85 L7-, ERRIIEDBERS ¥R LE
H (ERR/Sv=0.19), 90%IEHHXRIFE-0.0505 Th-o
72 (&8), LIz T, FE LIV, L,
Shimizu b @4 L= ERR/Sv (0.18) & Preston 5 DR
% L7 ERR/Sv (0.19) IHEEILTHRY, MEO®RE
ELIFEERILBWTEDREREEHD I LEX
F L5, Shimizu bDHRETEETH72H O
Preston & D& THE T { 22 TcDITEFIED
% 40% B L1z T b i L AT D B,

L&, FEEGOEFT TR, Shimizu HiC L 58
~TRBERISETNMTHARMES Y A7 ICEED
MBS E & & Wi, Preston HIT L5 TERR4A

FEESR) 2HBE Ui, 1968 ELBEDEFZE AT
BRERERISTT ML BT, BFEORER
hEH EBiedol, FioE<7- L 51T, Preston
5 OBATICBIT A FEMROBRITESEORIIC L
BEEEMNRH B, LiedioT, R HOMITICE
WCHFFEEICH T 2 EIBHAROED Y KoV T
. BERATE OREFRI LD Losk
DORFEEDH., BELAEREIEDI IS HORFTE
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Do LIL, BRECETIMEEOREICERE
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DAERRT AFELEORRE LTRLEEDR
WORCHEIFL VA NATH LK, HCV FiikoME
FAMB—FE L7011 1990 £ 5 Th 5, CRFFRE
DB S AT AdSied o7 1983 FE0 B A
ST BITARRF— R AT BEIATR
T A A (HBV) 23.3%, BT 40.4%, TA=—)
32.4%., TOM (BCHREMERE, FEBEBHEN
B &) 3.9% Tholo, 1991 FiCiT 5 8404
BEESRESOITHEOREMNERICET I RA ST~
YRV AT CRBFRT AR (HCV) 49.3%.
HBV 20.4%. 7/La—/,12.1%, 3EB FEC (NBNC)
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CIRMICIEBE b B S h - fFEE o XEy, Ei7
Nom— Ak E BT SN FEEOS < it HCV 2
eEZLNE, 1998 E0ARFRBRESRETHE
B RAY— R Y 7 LHEME S, 1991-1998
EDFELI OV TEL HCV 65.0%, HBV 12.0%.
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TOfl 45% Thofo ¥, TAo—nEFEET L
HCV Bz LY 2 IFEEOER], HCV BRc L2
ELEOBMATEE L RO HCV HEDOBIEH
FREL A2 o7 1G990 FELIBETH Y, 1991 4, 1938 4
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= 1. BERAEE. #181 & HBsAg : Adult Health Study 1975-1877
(Kato H, Mayumi M, Nishicka K, Hamilton HB. Amer ] Epidemiol 117:610-620,1983)

N Total no. Ne. Na. (%) 0. (%) positive per titer Statistical
City and dase (red} of subjects negative positive 32 64 128 256+ best
Hireshirna
0-9 710 659 11 1 1 1 8
(1.6) (9.1} 9.1) 9.0 (2.7 P> 010
100+ 570 556 14 5 0 1 &
(2.5) {35.7 0.0 {7.1) {571
MNagasaki
0-9 643 627 18 3 2 0 11
{2.5) (18.8) (12.5} (0.0} (68.8) 0.10 > p > 0.05
100+ 643 616 27 5 - 2 1 1%
(4.2) (28.5) (74} 27 {70.4)
Both cities
0~-9 1353 1326 27 4 3 1 1%
(2.0 {14.8} (11.1) ¢3.7) {70.4) 0.06 > p > 0.01
100+ 1213 1172 41 10 2 2 27
(3.4) (24.4) (4.9} (4.9 (65.9)

* Percenr.a.ge pasitive of the total number of subjects.

t Perventage of the total number positive.

¥ 3 test for difference in positive reactions (titer =32) between 0—2 rad and 100+ rad group.

=2 R, . £, HWERES. BEBERSEE S HBsAg

{Neriishi K, Akiba S, Amano T, QOgino T, Kodama K. Rad Res 144:215-21,1995)

Subjects HBsAg+ Percentage Odds ratic® 95% CI
City
Hiroshima 4459 66 (15} 10
Nagasaki 2089 63 (3.0) 1.8 13 26
3 for homogeneity = 11.0 F=0001
Sex.
Male 2261 41 (2.7 Lo
Female 4287 68 (1.6) 0.6 0.4 09
x} for homogeneity = 6.1 P=0013
Age ATB (years) .
0-9 832 30 (36) 1.0
10-19 2145 42 (2.0} 0.6 04 0.9
20-29 1500 27 (1.8) 0.5 0.4 1.0
30-3% 1251 22 (1.8) 0.6 03 1.0
240 820 g (1.0) G3 0z 07
3 for homogencity = 9.9 P =0.043
& fortrend = 6.3 P=0012
Radiation dase (Sv)
0-0.009 2786 50 {1.8) 1.0
0.01-0.49 2145 34 (1.6) 1.0 0.6 1.6
05-0.9 920 21 23) 13 08 21
21.0 697 2! {3.5) 1.8 11 30
x5 for homogeneity = 6.0 P=0il
¥% forrend = 5.1 P = 0.024

“Fram a Ineistic rrevession model inenmarating the variahles renresentine city, sex and age ATB eroups and radiation dose groups.



3 HOV ik L FEBHBRZOBRERIS

{Fujiwara S, Kusumi S, Cologne ] et al. Rad Res 154:12-19,2000)

N7 ﬁ%ﬂg/%i%ﬁ BRER e
HCOV B&4% 208/5,577 0.18 ~  -0.05-0.46, P=0.15
HCV FBiE ({E5 M) 20/205 0.81 -2.19-4.09, P = 0.57
Hev BBt (Sifkim) 166/339 2.63 ~4.64—14.64, P=055

x4 BE, . EERNEECHEEERE
{Schreiber WM, Kato H, Robertson JD. ABCC TR 17-63)

Dose estimated BEH#E{ rad )

Classibcation Total T Test
S HE & 09 10-3% 47179 180+ “’_F E‘;"‘“ HEMIRE
TFotal Observed #E 108 57 19 20 9 3 e
Cl Expected MEFH 108 68.1 18.5 11.8 4.9 43
O/E B/ M 0.4 .01 - 169 L85 0.59
Autopsies WL 1922 1208 353 219 84 58
Hiroshima Male observed
r g} 2 BER 52 30 iz 8 3 1 Sug
O/E MR/ AN 84 1.38 1.18 1.87 0,95
Female observed )
'Y BE X 28 11 5 3 4 0 e
O/E BEy / mFy 0.64 0.80 2.72 3.03 0.00
Nagasaki Male observed .
b3 REH 18 11 )] 3 2 2 NS
O/E BEN /HHER 17 0.09 1.18 1.69 0.73
Female observed
kY HEN L0 5 2 3 o ] NS
O/E W2 HFFH 0.86 1.0% 2.36 .06 .05
**01>P.  Sue-.10>P>.05, NS-Not significant. #R2 T 2w
5 BENHEELTESARE. A8NNTESTERE
{Asano M, KatoH, Yoshimoto K et al. JNCI §9:1221-1227,1982)
Prevalence, No, (%)
X test
Histologic type T65 DR, rad
NIiC
0 1.-49 50-99 100-199 =200 L= Jzig
Posthepatitic 71 (6.51) 58 (4.07) 61 (3.54) 16 {6.55) 6 (3.32) 10 {5.26)
Postnecrotic 9 (D.84) 7 [D.50) 18 (1.05) 7 (2.62) 4 [211) 3{1.57 b
Nutritional 3{028) 4{028) 9 (0.52) o o )
Total, all cirrhosis® B4 (781) 72 (5.14) 93 (536} 24 (87T 11 (5.98) 13 {6.72) Suggested

“ L=lineayr increase with dose {one-tailed); "=0.01<P<0.05, Sugpested=0.05<P=<0.10.
*H=homogeneity of dose regardless of pettern; **=0.001-<P<0.01.

“Totsls include 3 posthepatitic cases and 1 postnecrotic case classified in “wnlmown dose group™ that were excluded from this analysis and i1

cases classified as “other cirrhosis” (see table 3).



%6 WEBES A TREOBEEE ST IFEY - MBAERELUAOERRICLSRTHARRED
BERIG (1966-1985) _
(Shimizu Y, Kato H, Schull Wj et al..Rad Res 130, 249-266, 1992}

Radiation dose (Gy)

Test (# value)
0.01- 0.30~ 1.00- 2.00-
Total D .49 0.9% 1.99 299 300+ Homogencity L iQ Q 1T
Person-years at ask
935,269 422,205 433930 42290 23133 BO037T 54674
All disease except Na. 3,109 1.417 1,382 161 82 34 33
ncoplasm and RR 1.0 0.98 1.09 0.95 1.37 .83 0.01 0.004  0.0002 (-, +")” 0.0008  0.00G0
blood distase
Circulatory Na. 1,764 789 798 89 44 3 19
RR L0 .00 1.06 0,94 1.69 1.98 0.03 0.02 0.002 (~, +*} 0.001 0.0003
Stroke MNo. 884 401 395 38 2l i3 10 .
RR 1.0 0.97 082 0.84 .38 204 0.08 O.1E 0.007 (—™*, +) 0,009 0.004
Heart No, 830 382 403 51 25 10 9
RR Lo 1.04 1.24 L 1.52 1.92 0,28 0.07 QA2 (-, +) 004 112
Coronary heart discase  No. 363 136 190 19 8 6 4 .
RR Lo 1.35 1.25 0.92 2.57 238 2.03 0.1 0.4~ +) 0.05 0.o4
Respiralary No. 276 105 146 18 2 bl 3
RR 10 140 1.64 031 Lig 233 0.007 0.43 0.26{-, +) 013 14
Digestive No. 455 208 19t by 16 3 10
RR 1.0 0.96 1.29 129 0676 333 2.02t 0002 0.005(+, +) 0.00% 0.003
Liver Cirrhosis Na. 231 132 1 .18 9 3 t
RR 190 050 1.39 1.15 16 393 0.02 0.003 0.005{+, +) 0.001 06.002

° Significance for homogeneity of 10 dose groups regardless of pattem, firted linear {L), linear-guadratic (LQ), Quadratic (Q) 2nd linear threshold (LT)
models. Threshold dose is assumed to be 1.5 Gy,

* Signs in parentheses for LQ are those of the regression coefficients {i.e., the finear and quadratic terms). The statistical significance of these coefficients
is also shown. P < 0.10, *P < 0,05, **P < 0.0}, ’



=7 RALSOEEESIC L BT M8E & VT BEE% 1 X 7 (ERR). 19501550
(Shimizu Y, Plerce DA, Preston DL et al. Rad Res 152, 374-88, 1999)

A RlH ERR/SY 90% {5 FXE Pla(RARRTE)
B 7,858 (29%) 0.09 {0.02, 0.17) 0.02
B 3,687 0.03 {(-0.08, 0.14)
EiEE 1,611 0.07 {-0.09, 0.25)
Fpfe 2,561 0.20 {0.06, 0.35)
DER 6,826 (25%) 0.14 {0.05, 0.22) 0.003
BHREBRISUER 2,362 0.06 {-0.08, 0.20)
BOEMOER 1,199 0.21 (0.00, 0.45)
FO{E" 3,265 0.17 (0.05, 0.31)
FRRRZETER 3,163 {12%) 0.18 (0.08, 0.31) 0.005
Btig 1,828 0.20 {0.04, 0.37)
HAFEL 397 0.08 (-0.18, 0.45)
T hit 938 0.19 (0.02, 0.43)
H{bsers 2,742 (10%) R B (0.00, 0.24) 0.05
e 920 018 (0.00, 0.40)
ik 1,822 0.07 {-0.07, 0.23)
BEHGE 1,705 (6%) -g.002 © (~0.13,0.15) »0.50
w4 1,368 0.01 (-8.13,0.19)
F Ot 337 .07 (—,0.29)
FDit 4,822 (18%) 0.01 {(-0.08,0.11) 0.41
1St EER - 551 0,003 (-0.22, 0.30)
£ 1,906 0.09 (-0.08, 0.29)
F Ot 2365 -0.02 (-0.13,0.10)
&= & 27,117 (100%)

TImHTIY -,

EEFpens# e hTwns 22550 (88%) #8ENh 3,

":a:w‘;-f:ru~1:{i, DR EOHRBREANTVS 1,787 5 (55%) AEEh 3,



% 8. 19681997 HIZH T DAL UM DOEEOREAGASIES J R &

(Preston DL, Shimizu Y, Pierce DA et al. Rad Res 160, 381-407,

. . EERICEZELE
x & 1Sv&-UMERR FETH R~
DA LA D < T D588 (001-130,240-270,290-769)  0.14 (0.08; 0.2)° 14,459 273 (176, 375)°
DEER (300-429,440-459) 0.17 (0.08; 0.26) 4477 101 (47, 161)
- RéZEch (430-438) 0.12 {0.02; 0.22) 3,954 684 (14;118)
PR RS (460-519) 0.18 (0.06; 0.32) 2,266 57 (19;98)
[Eh#s (480-487) 0.16 {0.00; 0.32) 1528 33 {4,67)
Miesss (520-579) 0.15 (0.00; 0.32) 1,292 27 (0:58)
FFEZ (571) 0.19 (-0.05; 0.5) 567 16 (-2;37)
EEAE (001-139) —0.42 («-0.2; 0.25) 397 -1 (14 15}
g1 (010-018,137) —0.01 (<-0.2: 0.4} 237 -0.5(-2; 13)
FOHOES® (240-279;290-389,580-799) 0.08 (-0.04; 0.23} 2,073 24 (-1Z64)
BRESR (560-620) 0.25 (-0.01; 0.6) 515 17 (-1;39)

3 {968 &G 1907 £ TORMEESEHEBEICBYIET
b Q0%{Z X
CHERLUAMEONESERC

= 0. 195819868 FITH T HIFEFEBHF Y R IOBEERN
(Wong FL, Yamada M, Sasaki H, Kodama K et al. Rad Res 135:418-30,1993)

No. Estimnated Average excess Attributable
E)iscass P tases RR at | Gy risk X 10" PY Gy* Tisk {%)

Hypertension 0.31 4353 1.02 {0.98-1.06) 6.30 (~5.62-18.86) 1.5 (~1.44.6)
Hyperiensive heart disease 0.78 1697 0.99 (0.94-1.06) —0.84 (—6.21-5.11) —0.7 (-5.1-42)
Ischemic heart discase 0.37 1040 1.04 (0.96-1.13) 1.5 (—-2.16-6.57) 2.6 {-2.0-2.8)
Myocardial infarction” 0.32 77 1.15 {0.83°-1.62) 0.53 (-0.65°-1.84) 10.8 (-13,4-37.7)
Occiusion, stenosis 0.51 233 0.95 (0.83%1.13) —~0.65 (—~2.08°1.46) —4.3 (—13.8°9.7)
Aortic aneurysm 0.30 117 0.97 (0.83°-1.33) —0.18 (-1.23-1.65) —2.1 (—14.0°-18.8)
Stroke 0.65 280 0.97 (0.86-1.14) —0.47 (~2.13-1.78) —26(-11.6-9.7
Thyroid disease 0.0000 203 130 (1.16-1.47) 11.96 (6.65—17.64) 16.4 (9.1-24.2)
Cataract 0.39 2287 103 {0.97-1.10) 336 (—4.17-11,49) 1.7(-2.2-59)
Gastric ulecr 0.70 714 1.02 (0.92-1.16) 0.92 (—3.50-6.00) 1.4(-5.3-9.2)
Duodenal uleer 0.16 297 0,89 (0.80°~1,05) —2.06 (—3.60°-0.90) —7.7(—13.5°-3.4)
Chronic liver diseass and cirrhosis 0.0065 1027 114 (1.04-1.27) 7.92(2.09-14.28) 8.1{21-14.6)
Cholelithiass 0.89 633 1.00 (0.91-1.10) —0.19 (—3.05-3.14) —0.5{~7.5-1.7)
Calewdus of Widney and ureter 0.30 206 1.08 (0.94-1.30) 0.91 (—0.72-2.98) 6.3 (~5.0~20.7)
Uherdae myoma (females) 0.0000 07 1.46 (1.27-1.70) 24,42 (15.00-34.55) 20.3 {12.5-28.8)
Cervical polyp (females) 0.63 253 1.06 {0.84-1.38) 1.16 {—3.44-7.02) 3.0 (-88-17.8)
Hyperplasia of prostals (males) 0.89 217 1.01 (0.88-1.22) 0.12(—1.32-2.08) 0.0 (-9.7-15.3)
Dementia 0.52 34 1.11 (0.821.64) 0.42 (—0.74°1.96) 7.1 (-10.6-33.5)
Parkinson’s disease .10 50 1.44 {0.94-2.57} 0.88 (—0.54-2.21) 22.7 (-3.6~57.0)

*Total FY = 1.90 X 0%, male = 6.36 X {0" PY; female = 1.26 % 10" PY (actual numbers depend on the discase).

®95% confidence imerval,
“ Minimum feasible value,
“Incidence between 1964 and 1986,



= 10.1958~1908 BT AEEESHH U R I DEHEE R
{Yamada M, Wong FL, Fujiwara S, Akahoshi M, Suzuki G. Rad Res 161:622-32,2004)

Without smoting and drinking in stratification

Disease No. cases P . Estimated RR a1 1 Sv
Hypertzasion 5035 0.14 1.04 (0.99, 109y
Hypertension! 5035 0028 1.03 (.09, 1.06)
Hypeatensive heart discase 1886 0.86 1.01 (052, 1.10)
Ischemic heart disease 1548 047 1.04 (0.94, 1.14)
Myocardial infarction? 117 0.38 1.11 (0.90, 1.46)
Myocardial Infarction<*: 78 0.05 1.25 (1.00, 1.69)
Qeclusion, stenosis ] 440 D61 1.05 (0.88, 1.27)
Aprtic aneurysm 184 0.74 1.05 (0.88, 1.44)
Stroke T 531 052 1.05 (0.90, 1.25)
Swoke H : 728 0.43 1.06 {092, 1.23)
Thyroid discase 964 0.0000 1.33 (1.19, 1.49)
;Cataract 3484 0.026 1.06 (1.01, 1.11)
‘Gastric ulcer 930 093 1.00 {0.89, 1.13)
Ouodenal uleer In 0.54 ' 0.95 (0.81, 1.14)
Chronic liver disease angd cirrhosis 1774 0.0010 1.15 (106, 129
Cholclithiasis 955 053 1.00 (0.89, 1.12)
Calenlus of Kidney and ureter 323 0.07 1.19 {098, 1.46)
Utzgine myoma (females) ’ 922 0.0000 1.46 (1.27, L67)
Cervical polyp (females) 781 0.29 1.14 (090, 1.48)
Hyperplasia of prostatz (males) 461 0.26 0.91 (0.79, 1.07)
Domentia 316 0.2 1.17 (0.91, £.52)
Parkinson's disease a7 0.88 1.00 (0725, 1.55)
Glaucoma 211 0.025 0.82 (0.80-, 0.97)

« Average PY: total = 2.2 X 10° PY; male = 8.1 X 10* PY; female = 1.5 X 10 PY (acial numbers depend on the disease).
*95% confidence intarval.

< Minimum feasiblc vahic,

4Incidence after June 30, 1964, since no ICD codex for MIE were available before 1964,

*Based on Wald's confidence interval; no feasible Hkclihood-based uppet bound eould be estimated.

/Based on the gquadratic dose—zsponse model.

Based on the quardratic dose—response model, or incidence during 19681998 and age ATB under 40 years.



1. WEMSEE & HBsAg [BiEE
(Fufiwara S, Sharp GB, Cologne JB et al. Rad Res 153:780-786, 2003)

Prevalence of HBsAg by radiation dose averagsd over birth year
and city. Points display adjusted prevalence in summary doss groups with
§5% confidence intervals. The dose groups shown on the plot are: §
{<0.005) Gy, 0.005-0.25 Gy, 0.251-0.75 Gy. 0.751-1.25 Gy, and 1.251-
4.0 Gy, which were selected to provide approximately equal numbers of
persons in each dose group. The points are plotted at the mean doses in
these groups.

Prevalence (%)

o | B— =T - T i
0 1 2 3
Dose (shielded kerma, Gy)

-~

2. WRMETRE L HBs fifk. HBc Jifk, &HE HBc HitkiStEE
{Fujiwara S, Sharp GB, Cologne IB et al. Rad Res 159:780~786, 2003)

P Prevalence of anti-FIBsAb, anti-HBcAb and high-titer anti-
GO HBcAb by radiation dose, averzged over birth year and gender Points
] indicate adjusted prevalence in sumanary dose groups with 95% confi-

[ i dence intervals.
Anti-HBs Ab
P=10.11

Anti-HBe Ab
b P=0.002

Pravalance {%)
[o%)
?

Anti-HBc Ab {High titer}
P=0.003

104 § _£_ ________
J qrg--ﬁ--ﬁ-- =T
C T b o T Al T
0 1 2 3 4
Dose (shielded kerma, Gy)

B3, HBY BXREZT CH [T AHBBITER & HBsAg I3 . SOEE & SOIEHEESEO LR
(Fujiwara S, Sharp GB, Cologne JB et al. Rad Res 159:780-786, 2003)

Proportions of persons who were unable to clear HBV as a

o @ Prgzons bansfused proportion of HBsAg+ among ever infected (HBsAg+ or anti-HBsAb+
between 1945 and 1572 or anti-HBcAb-+). Comparison between persons ransfused botween 1945
—on b Pl a0 and 1972 and all others (except thoss transfused in 1944 or 1973-1974).
(P=018 n=1743) Points indicate prevalence in summary radiation dosc groups with 95%

confidence intervals. Proportions were adjusted for city and birth year

Proporiion HBsAg positiva (%)

0

¥
1 2 3
Dese {Shielded kerma, Gy, bias adjusted)



4 FEMBSLIUVRREEER(TATOERBIZLHRE (EERRE) ORERKE !
BWRBES & ERNH

(Shimizu Y, Kato H, Schull W] et al. Rad Res 130;249—265, 1992)

&}

Dose-responss curves of mortality from alf disease except neo-

Age ATB <40 years Age ATB 40+years plasra and blood disease by age ATB and peried. Bars indicate $0% confi-
< 19501965 19561965 dence interval of relative risk.
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5. ek BT ERETEREORER
(Yamada M, Wong FL, Fujwara S et al. Rad Res 161:622-32,2004)

Chronic liver disease .
and cirrhosis (P=0.001)

Relative Risk

(=}
-
N
w
-3

Liver dose (Sv)
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[FHEEEE O AT RERMICET 2% I
- AHBREMEN BEERWER XERE

1. BERRSRICLIFEE
1) HEBRIZ X B EEOHE
FHBRBHICL VISR SN2 FREOELR.
BE1BE OHRAICHAL, By ACbi i
T 5, 15-20Gy O>—[EREL, FRigLAZEPLOD
BERAED FIER, FrRFZEERSIsRITI L

B, A AT TNRANG = IR EDERIEND D

NETEL OBEN B ENTEE, Mgk, —i8
A _EREES O PR & B L TR REE B X S
DT EH, 1960 T E Tz 40-50Gy B X 5
%@I%%%Eiﬂf%ﬁﬁﬂ@ﬁ?ﬁ%% CTEMRHLMNTE
L. 1960 EREITICI, IFIROBRSBRER, Fick
HARFEHEICET AEENBEEIND L IR
T&f, HEO I —FiCxt+ 5BHTHNIL,
4ww®\4ﬁ%®ﬁ%%ﬁﬁmiﬁéaén1m
25, /DB TIE. 12-30Gy DOIFG&C 3 5 M Bis
DEHOIFEERA LM ENTHA V2, F7-, IRl
FIZHT DIRE L LT, BFRBMERMIC 10Cy ©—[FE
DEH B (0.25Gy/min) L{LFEHFIEOHFRRKIC,
HEERERIA TV Y ol ERERs
B L DR ENFET SO LIEETH S,
FIERBATFICE TN 2HAREROES. &
HOBHRER (A FFER) IR TH2-6 18
MTAL, ELVEROBMO, Hil. POLFHFROE
BRA S MERLEOIFRIRES, £ L UTFHER
OEATHTERE 2 L ORBEHELAR LD, T
ARFAZEREIL. BEICH RON D5, JAEKT 3-6 »
AEBRLVHEBNTHD, 6 v AEBED L, BIC
REZTERAEET I, FLOFEIRE RGO B
DR D FRIROBENFERCEERELS %,
L LAast s, REHEHERREERD by, &
= B O RER R TR, FH&EERE (GOT, GPT,

ALP) OBRFEMRRLNDHB, INLOEENRELL
WE ENABFREDBEITR LA THEY, JTE
D rF T ACHE, SRBRRHCLSERTORKE
RO DS 20Gy, BRIRAERZS E0HE L Tz e
BTOHIFHEESE XEBE LTFT I ERFET
BB, LHBLENL, TOEKBRLLEVE SR
AHEFBECEELSL VMO TV, CT *
MRI BRETRET RAZ & A 1B A BHE TR S O RE
(Frfen A, BgE CT ¢k, BHEFICRRE LTEER
I3, MRI T T2 BRETOREES. T aHE
TRESSEDH LS, ZH 60D, ER, HERE.
miEELERE, BERERESFORENERICES
EHIET S HIREE. RIS EEE Gy A &
ENTWAHAR, MEEREOMKAELERE, Bk
EORBOBEE., 72 & 235Gy LUN, 3-4 B E
DHEIRF TH-oTh, FFEICDIVFRTLH LS
nTHAY, |

2) FTHRRIE T B M AR IeER

Fr#iagE () oRFEd, B#EH=Z /) —
AR (PEIT)., BEM<A 7 oiEERE (PMC
T). BT A EBERRE RFA). BIE{LFE
¥e#¥E (TACE) %2 ¥ %1tk &+ 5 interventional
radiology (IVR), SABHEIRR e CORFEER B2 9,
BEEOBRFE., W rEe. EEREF. BiFE
QOL 2 ¥ & EFE L ETIThhTwn 3, FFBiIcEd
DHERIBE L, BEXER. BEER2 LT
BEMENRE <. TACE LOGRICL 2/ ETHE
EZHRERSATREZIRTBEY. VR EOFREZER
LI EEMAEL LTHESIT o TETWS,
M RISIROBEINE, FHERS LORBREE. i
BEORE (Chid C HRBIER). sk (hEk
. IVR) Lo, FR2LKEELVERINS,
HERIBFETEAA T4 /2004 kB BES
BRI B 5 WESBSOMERE (TD5/5) 13
SHFFIRE T 300Gy L ENTVWDH, FFEETIEES



AR EE L BB,

3) FEFEMEL LTORILD

Bt FRETRRIERIC & A FFEMEL, Lawrence TS
WX o THRES N RILD (radiation-induced lver
disease) KL< AWVHR TS 9, RILD &, EF
EHOER, Bk, ALPR S AT I F—¥ER
EORBERO LA, RRETE 2EFNL 3 » A
ORI D BERTIEERTH S, £,
RILD i, %ﬁi%@ﬂﬁ%ﬂﬁ% EMFFRBEHNL TS
b, FAERLBOE LV EBIRED-CE0 L5k
VR LI AT O & OFRBEAN T L HIE
EnB, LLaMRG, RILD OFREEERIHSI
Hffah ULy, FHROEEFELNILIDLDL
SHIFAOREMBEOBE L E X L T3, RILD ©
M. —RICHRAIC AT oo K L KBS
ETHY. 1ZLAEDEE. —BETHET DN,
FreEsmebhbn 7,

4) BETRBFEILAIFEEDRIDMER

19992005 {EDEMAOMICRE T, FFEITHT
BHATRIRR TITEEOBRE S BB F R, 1B
FHRONE ZRSTIFEEESH (3D-CRT; three-
dimensional conformal radiotherapy) @4 EIRRFIZ &
DHLOREMoT O BT RIREIL. BTFRS,
EORTDEL TH=ALX - H&T, HDEET
TRNF—E T BEMS D BB B
HAHELE WS, BETHERLSOHDFET
HDH, Efo. ID-CRT L. ZHRTOFE D HHEHHR
ERHATHI DD EEOT T r—F L HEL T,
EFAB~OBHBEERIRICL, RE~LVE
COBREFENTB T L AU THEE SRTLS
FETH 5,

Ahmadi T & b ¥ FTEELE %44 5 A 8E 46 Ao
L, BFRIZL AR % 14-52 B oS EIBES . RiE
FRIH 8 50-84Gy THTV S BN FFEE S (radiation-

induced hepatic Injury) & CT TFHEL T2, €D
R, BEREITEEL., BEETH3-4BTET.S
%. 34 4 AT 95.3%IC8R®, CT FHlilc L DHTES
DEEZZ DR CED L2y ARELEZELRELT
W5, Cheng JC bix '™ FRERFICH L, 3D-
CRT |2 & B145F% 1.8-3Gy DTS, RREKHE S
EA150Gy TT\ . RILD ZFH@HIEEE (NCI-CTC;
National Cancer Institute—Common Toxicity Criteria)
0 grade3,4 BLUHEEEBEAOFEECLI VML
TW5b, TOHSE. RILD [I8FE T 4 7 ALIAIC
15-19% T b b, MIMEBERF &L LT, HBV
carrier (OR=9.26, 95%CI:1.1-77.7), Child-Pugh B KT
#EZE (OR=3.65, 95%Cl:1.1-12.2) BAFFENL T 5
DI RILD &4 Uizl &, —REICFIRASRAT o
A FMIC X 2R/ FEMTOR TSR, F4TREIC
EofcbWSHBENRH D M, —F, HELEES
DEEITE, Y OREOHE RILD PEfELIChI
DVWTREENL TV 0T,

AFHLAS OFEAHRIBE ORE T, Willemart S 5
20 BB Y o EERE (non-Hodgkin's
lymphoma) (ZxtL ., M RERR (58 11 Mg~
22 iEE) % 30Gy (FFARE - 26Gy) O—ERHL{L
FEEOHAET, ~YHb CT, mighE. I
ARICIVFESEZEML TS, TOER, BF
T 3 BiRICEE, ATIEKR. ALP £H. PLTE
BRON. FERTRENATEIRFAZESED L
AT EEHELTHND, LYo, FESED
WEORBII OV TIFRESh TR oT,

2. WEBHER (MO SR ) ICLAHFESR
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Review of report by Toda entitled “The Study of the Causal Relationship of Radiation on
Liver Function Disorders™ (14 November 2006)

Acceptable
General evaloation of the paper

The paper is comprehensive and covers the important topics and prior studies on the
relationship between exposure to the atomic bombs in Hiroshima and Nagasaki and liver
damage. The paper presents the uncertainties and inconsistencies that preclude a firm
decision as to whether exposure to radiation at the low to moderate doses experienced are
causally related to liver damage. There are a few areas where the conclusions could be
made more clear and several areas where the discussion might be modified. However,

' this is an informative and valusble overview of the state of knowledge of radiation-
induced liver damage among atomic bomb survivors. One request, however, would be
for the anthor to present his overall conclusion a bit more clearly in the abstract.
Although it is stated that “a pos:;»ibﬂity of radiation-induced liver damage due to the
atomic bomb cannot be completely denied”, if seeins that the review wotld suggest,
nonetheless, that “there are no consistent or conclusive data to support a causal

relationship between radiation and liver damage”.



Comments fo Author

Comment I. The paper is balanced and informative. One suggestion would be to add a
clearer “conclision” to the absfract that states your opinion as to the causal nature of
atomic bomb radiation and liver damage. Although you state that “a possibility of
radiation-induced liver d-amagc due to the atomic bomb cannot be completely denied”, it
seems that your review would suggest, to me, that “there are no consistent or conclusive

data to support a causal relationship between radiation and liver damage”.

Commntent 2. 1 agree with many of the evaluations. As you state, it is not necessarnly
appropriate to present one-sided tests for non-cancer associations since these noR-cancer
evaluations are more hypothesis generating than hypothesis testing. There is a difference
between the Shimizu 1992 paper and the Preston 2003 paper which you dismiss as
possibly related to the smaller numbers in the Preston follow-up. However, the numbers
do not seem that different, unless I bave misread the articles. Shimiza had 697 deaths due
to cirrhosis (Table X), whereas Preston had 567 (Table 13). The difference in estimated
risks most likely is related to the selection of the calendar years to analyze and also that
the subsequent follow-up apparently did not confirm the suggested positive association of
Shimizn with the shorter follow-up. I agree also that the so-called healthy survivor effect
should be carefully evaluated.

Comment 3. 1might add the Sharp et al. 2002 and Sharp et al. 2003 articles which

indicate that the hepatitis B and C viruses are strongly associated with cirrhosis and may

play a co-factor role.

Sharp GB, Mizuno T, Cologne JB, Fukuhara T, Fujiwara S, Tokuoka S, Mabuchi K.
Hepatocellular carcinoma among atomic bomb survivors: significant interaction of

radiation with hepatitis C virus infections. Int J Cancer 2003; 103(4):531-7.



In their autopsy series there was no association between radiation and ciirhosis.

* ..we found no association befween acufe radiation and cirrhosis (OR:0.51;95% CL:
0.22-1.12)" Sharp GB, Cologne JB, Tokuoka S. Increased risk of hepatocellnlar
carcinora for hepatitis C viros infections among peréqns with acute radiation exposure.

Am J Epidemiol 2002;155:527.

Comment 4. A paragraph on the differences between Hiroshima and Nagasald with
repard to hepatitis virus infection, liver damage (cirrhosis) and liver cancer would be

mformative.

Comment 5. I would change the title, also, from “Liver Function Disorders” to “Liver
Damage”. You apparently intended to do this, as explained on Page 2, but it was not

done. “Liver function disorders™ is too vague, I believe,

Comment 6. 1think if moight be important to stress the fact that it is only the atomic bomb
survivors study that finds an association between liver cancer and exposure to low-LET
radiation. There are no other studies of medically exposed f;r occupationally exposed
populations that find such an association. This implies, and as deseribed in the
UNSCEAR 2000 reports, that the hepatitis viruses likely play an important cofactor role

m the development of radiation-induced liver cancer among atomic bomb survivors.

"104. Epidemiological data on liver cancer associated with external exposures to
low-LET radiation exposure are limited. Far more iuformétion is available on internal
high-LET exposure, especially thorotrast (see below). The available data are présented n
Table 9. None of the medically and occupationally exposed populations included in this
review suggest an association between radiation exposure and liver cancer. Where an
increased standardized mortality ratio (SMR) for liver cancer is found, further analyses do

not support a dose-response relationship."

3



United Nations Scientific Committee on the Effects of Atomic Radiation
(UNSCEAR) 2000 Report fo the General Assembly, with scientific annexes.
United Nations sales publication E.00.1X.3 and E.00.IX 4. New York: United
Neations.

Comiment 7. 1t may be of iuterest to note that in the United States compensation
schemes, liver cancer is not compensatable if cirrhosis or hepatitis virus B infection is
present (NRC 2005).

NRC (2005b). National Research Council (2005). Assessment of the scientific
information for the Radiation Exposure Screening and Education Program.

Washington, DC: The National Academies Press, 2005.

Comment 8. 1agree that more study is needed to evaIuate.. low-dose low-LET radiation
and liver damage but the lack of internal consistency and the lack of evidence in any other

exposed population should give caution in concluding that a causal association is even

close to being aceepted.

Comment 9. _There is an interesting discussion of the association between radiation and
the hepatitis virus titers and it may, as suggested, be linked to an effect of radiation.

However, this is not entirely clear and I believe it is appropriately discussed with caution

in the report.

Comment I0. The recent chapter by London 2006 on liver cancer that appeared in
Schottenfeld and Fraumeni could be added. The great majority of primary liver cancers
in adults are hepatocellular carcinomas (HCC); about 75-80% of HCC are aetiologically
associated with chronic infection with hepatitis B virs [London 2006]. Infection with
hepatitis C virus is responsible for about 10-20% of viral-asssociated HCC, and plays an

important role in some countries, notably in Japan. Other aetiological factors include



heavy alcohol consumption, liver cirthosts, liver flukes and exposure to aflatoxins.

Hepatocellular carcinoma is 4-5 times more ffequent in men than in women.
London, W.T. and K. A. McGlynn. Liver cancer. in: Cancer Epidemiology and -
Prevention, 3rd edition (D.S. Schottenfeld and J.F. Fraumeni Jr,, eds.}. Oxford

University Press, New York (2006) .

Comment 11. The Cardis three country paper in Radiation Research 1995 found no

association with liver cirthosis, which could be added. The Springfields’ uraninm
processing paper did find an association with liver ciirhosis for one subgroup analysis

when exposures were lagged 20 irears.

Cardis E, Gilbert ES, Carpenter L, Howe G, Kato I, Ammstrong BX,, Beral V,
Cowper G, Douglas A, Estéve y , Fix J, Fry SA, Kaldor J, Lavé C, Salmon L,
Smith PG, Voelz GL, Wiggs LD. Effects of low doses and low dose-rates of
external jonizing radiation: cancer mortality among nuclear industry workers in

three countries. Rad Res 142:117-132, 1995,
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Ly

Comments to Chairman of the Commitiee

The paper is well written and is a comprehensive overview of radiation-induced liver
damage. In contrast to some reviews of non-cancer effects among atomic bomb
survivors, the current report by Dr. Toda is of high quality. I would recommend that the
authors conclusions regarding the causal nature of the association between radiation and
nonmalignant liver damage be made clearer and pregented in the abstract. If T understood
correctly, the conclusion is that there is little conclusive or consistent evidence that
exposure to the atomic bombs have caused significant increases in nommalignant Lver

damage.

This was a refreshing paper to read and I have no difficulty in accepting the scientific

validity of the conclusions presented.
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FEDRELLDIDDEIMECI IR HREREIE 21517 S RE FR T RERMERA B SOVR
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L2edih, DRI RBE RS I B AR CHERENAFEEI BT MRIC W TERA
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FELVY, TRBIC I AR SRR ED TN ERIIEE ETER WV LR THAD,
HERTERITEECREMFRETB I ERE—E L. iV 7 —FIXFEEL2W E
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L EHE DA
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FEBEZROLIIEELTLLED TRV, @25, SERAKRBIZE T3 N60OFH MR
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Sharp GB, Mizuno T, Cologne JB, Fukuhara T, Fujiwara S, Tokuoka S, Mabuchi K. [FB#IEE IR
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PO F TR EATEL ORI BRI D27,
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@ 7. Am ] Epidemiol 2002; 155: S27.
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