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Atomic bomb survivors in Hiroshima and Nagasaki have been suffered from two kind of
leukemogenic risks: atomic bomb radiations and natural causes, These risks are called radiation risk,
R; and cooperative risk, R, respectively., Cooperative risk was calculated from vital statistics of
Japanese males in general population. These are 1.7x10% PY for 10-54 years old in 1950 and
5.1 10 PY for 30-74 years old in 1971, Total risk was calculated from Ishimaru et al’s data,
Survival rate of an exposed population, S is described by S=(I-R;) (I-R¢). Radiation risk was
y=243%10"% [PY rad-! in the dose range of 30-600 rad (Kerma) in Hiroshima but in Nagasaki it
shifted from 0.48x 10" PY rad (1-49 rad) to 1.9% 10" PY rad-' (400-600 rad), being y—
0.47e%9%*, where y is a risk in 10"® PY and x is dose in rad. Total risk curves intercept Re at ~30

rad in Hiroshima and at ~60 rad in Nagasaki. Below these doses, leukemogenic effect of radiation

may not be detected because other factors than radiation predominate,
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Table 1
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Number of cases and crude annual incidence rate of acute leukemia and chronic

granulocytic leukemia in atomic bomb survivors? the extended life span study sample
by dose and city, October 1950-December 1971

T65 total Average No. of cases Rate (10%)
kerma dose |— Person-years
(rad) Ky Kn Al» | CGL® Al CGLP | All types
400—600 381 144 9,535 10 2 104.9 21.0 125.9
200—399 211 70 19,614 3 7 40.8 35.7 76.5
100—199 109 30 32,384 9 3 27.8 9.3 37.1
Hiroshima 50—99 57 13 51,456 3 4 5.8 7.8 13.6
1—49 9 2 469,060 11 14 2.3 3.0 5.3
<1 0 0 569,266 16 4 2.8 0.7 3.5
- Total — — 1,151,315 57 34 5.0 3.0 7.9
400—600 514 11 6,981 6 1 35.9 14.3 100.3
200—399 264 4 20,151 7 1 34.7 5.0 39.7
| 100—199 143 1 27,355 4 0 14.6 | 0.0 14.6
Nagasaki 50—99 71 0 25,643 0 0 0.0 0.0 0.0
1—49 10 0 200,417 6 3 3.0 1.6 4.5
<1 0 0 90,944 2 0 2.2 0.0 Sros
Total — — 371,491 25 5 6.7 1.3 8.3°

2 Acute leukemia.
b Chronic granulocytic leukemia.

¢ One case of chronic lymphocytic leukemia was included.
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Table 2 Mortality of natural leukemia, Re,
in [Japan, male, per 10° PY®?

S Calendar 1rea!" 1950 | 1971
10—14 1.0
30—34 1.7 2.8
Age
50—54 2.3 4.9
| 7074 5
< 1.7 5.1
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Table 3 Radiation risk, Rr, in Hiroshima and Nagasaki
Kerma Hiroshima i Nagasaki
(rad) total rad™ | total rad™!
400—600 1.226x107° 2.5x%10°° 9.648 % 10™ 1.9%10°
200—399 7.318%10™ 2.4%10°° 3.641x10™ 1.2%10%°
100—199 3.376%10™ 2.2%x10%° 1.133x%10™ 0.75%10°°
50—99 1.940x 107 2.6%X10° == -
1—49 | 2.040x 10 0.82%x10°° l 1.200%10°® 0.48%10°°

% 3.4x107° PY DEME & W5, VAT
13 ~30rad, ElfTl1L~60rad 1234%. rad ¥ o
) A 2 3JEETIL 50rad L) B TIRBIE—ET y=
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1—49rad 4HI%TI% 0.48 x 107 PY « rad™! #5p3i
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PY . rad |2 FE %, - OFif]©Y¥=0.47e—0.02X.
r=0.99, X?=0.01, p<0.05 TH 5. {HL x 1T
rad, y (% rad 4h DY A7 X10° TH5.
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