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Noncancer Disease Incidence in Atomic Bomb Survivors, 1958—-1998

Michiko Yamada,*' E Lenniz Wong," Sacko Fujiwara* Masazumi Akahoshi® and Gen Suzukie
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Yamada, M., Wong, F. L., Fujiwara, 5., Akahoshi, M. and
Suzuki, GG. Moncancer Disease Incidence in the Atomic Bomb
Survivors, 1958-1998, Radiat, Res. 161, 622-632 (2004),

We examined the relationships between the incidence of
noncancer diseases and atomic bomb radiation dose using the
longitudinal data for about 10,000 Adualt Health Study (AHS)
participants during 1958-1998. The current report updates
the analysis we presented in 1993 with 12 additional years of
follow-up. In addition to the statistically significant positive
linear dose-response relationships detected previously for the
incidence of thyroid disease (7 <2 0,0001), chronic liver disease
and cirrhosis (P = 0.001), and uterine myoma (P < (L00001),
we also found a significant positive dose response for cataract
(P = 0026}, a negative linear dose—response relationship for
glancoma (P = 0.025), and significant gquadratic dose—re-
sponse relationships for hypertension (7 = 0.028) and for
myocardial infarction among survivors exposed at less than
40 years of age (P = 0L.049). Significant radiation effects for
calculus of the Kidney and vreter were evident for men but
not for women (test of heterogeneity by sex: P = 0L007), Ac-
counting for smoking and drinking did not alter the resuolts.
Radiation effects for cataract, glaucoma, hypertension, and
calculus of the kidney and wreter in men are new findings.
These results attest to the need for continued follow-up of the
aging A-bomb survivors to fully elucidate the effects of radi-
ation exposure on the occurrence of noncancer diseases,
2004 by Radistion Rescareh Seeicty




TABLE 3
Linear Dose Response for Noncancer Disease Incidence between 1958 and 1998 in Hiroshima and Nagasaki
Men and Women, Stratified by City, Sex, Age ATB, Age ATE, and Calendar Time

Without smoking and drinking in stratification

Disease Mo, cases P Estimated RE at 1 Sv
Hypenension 035 014 104 (0.99, 109
Hypertension’ 5035 0028 103 (1.00, 1.06)
Hyperiensive heart disease 1886 (1.86 101 (092, 1.10)
Ischemic heart disease 1546 047 104 (094, 1.14)
Wiyocardial infarction” 117 0.38 LT (090, 1.46)
Myocardial nfarciion=9= T8 005 125 (1.00, 1.69)
Occlusion, stenosis 440 061 1.05 (.88, 1.2T)
Aprtic aneurysm 184 0,74 1.05 (088, 1.44)
Sieoke 1 33 0.52 1.05 (0,90, 1.25)
Strake 11 729 0.43 1.06 (092, 1,23
Thyroid disease 354 0.0000 1.33 (119, 1.4%
Cataract 384 0020 106 (101, LI
Gastric ulcer 930 093 1.00 (0,89, 115
Duodenal ulcer 371 0,54 0,95 (D.EL, 114
Chronic liver disease and cirhosis 1774 0.0010 1.15 {1.06, 1.25)
Cholelithiasis 250 0.93 100 (089, 1120
Caleulus of kidney and ureter 323 0407 119 (.98, 146
Uterine myoma {females) 922 00000 L46 (1.27, 1.67)
Cervical polyp (females) 281 0.29 I 14 (090, 1.48)
Hyperplasia of prostate (males) 461 0.26 091 (0.7%, 1.07)
Dementia 116 022 117 (091, 1.52)
Parkinson's disease a7 0.98 100 (0,727, 1.55)
Glaveoma 211 0.025 .82 (080, 0.97)

+ Average PY: total = 2.2 3 10F PY: male = 8.1 ¥ I{F PY; fomale = 1.5 ¥ 10° PY (actua] numbers depend on the disease).
*95% confidence interval.

< Minimum feasible value,

4 Incidence after June 30, 1944, since no ICD codes for M1 were available before 1964,

« Based on Wald's confidence interval; no feasible likelihood-based upper bound could be estimated,

! Bazed on the guadratic dose-response model.

« Based on the quadratic dosc—response model, for incidence during 1968-1998 and age ATB under 40 years,

TABLE 3
Extended
Without smoking and deinking in stratification
P With drinking and smoking in stratification
discase = 1 FY 5w Attributable risk (%) ' Estimated BR at | Sv
10.59 (=341, 24.63) 22 {(—-03, 500 0.08 103 (0,99, 1,10
T.26 (0,76, 14.06) LE (0.2 36 0.m 103 (1,01, 1.06)
0.61 (=592, 748) 042 (=42, 52) 0.87 0.99 (0,91, 1.0
213 (=347, 8.10) L5 (32 6.3 0.33 L5 (095, 1.16)
0.57 (—0.589, 1L.ad) 835 (—88 245 .48 112 {0.84, 1.600
103 (001, 13.84) 156 (0.3, 30.8) 0.14 117 {0.97, 1.56)
0.76 (=200, 3.82) X5 (—66, 12.6) .52 106 (089, 1.300
0.34 (=141, 249 25 (=110, 18.9) 0.90 102 (0.78, 1.41)
1.05 {—2.02, 4.50) 28 (54,121 0,41 102 (0,90, 1.31)
.57 (—2.2], 5.84) 0 (—42 112 040 LOT (092, 1.24)
1199 (743, 16.32) 125 (115 25.3) <<0,0001 [.38 (1.22, 1.57)
T.08 {095 15.18) 18 (D4, 7.2 0,004 L1 (LO3, 115
=038 {—4.44, 476) =006 (—6.5, 7.0 0,58 L.00 (088, 1.12)
—{L.89 {338 2.09) =34 (—127, 78) 0,69 0.9 (0.82, 1.16)
10.90 (4.25, 17.79) &1 (3.2, 132 0.0087 [12 (103, 1.22)
=019 {—4.43 4.31) —0.3 (—6.6, 6.4) 0.94 [.00 (0.89, 1.12)
241 (—021, 539 9.8 (—0% 219 0.13 .16 (0.96, 1.43)
2502 (15.68, 34.60) 189 (11.8, 26.2) <0.0001 .39 (1.22, l.600
248 (—197,741) 68 (=54, 204 0.31 L1323 (090, |.45)
—4.76 (—11.95, 3.5% =38 (—1d.6, 44) 0.21 0.90 (0,78, 1.06)
164 (—0.91, 4.63) 7.1 (=40, 20.1) 0.18 120 (092, 1.59)
0.020 (—1.06°, 1.58) 0.3 (=142 20.6) 095 009 (073, L58)
=147 (=174, —0.19) =134 (=178, =2.00 0.012 0.73 (0,72, 0.89)




FIG. 1. Estimated linear dose response (solid line) for the incidence of six noncancer diseases with significant or suggestive radiation effects, 1955-1998,
[he 93% confidence bounds are shown as dotted lines. The estimated relative risks (8) and 95% confidence intervals are shown for each dose cates
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FIG. 2. Panel A Estimated quadratic dose response for the incidence
of essential hypertension, 1958-1998. Panel B: Estimated guadratic dose
response for the incidence of myocardial infarction incident during 1968-
1998 among AHS participants whe were under 40 years ATB. The csti-
mated relative risks (@) and the 95% confidence intervals are shown for

each dose category.
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