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Appendix A

Radiat Res. 2007 Jul;168(1):1-64.

Solid cancer incidence in atomic bomb survivors: 1958-1998.

Preston DL, Ron E, Tokuoka S, Funameoto S, Nishi N, Soda M, Mabuchi K, Kodama K.

Hirosoft International, Eureka, California, USA. preston@hiro soft.net

This is the second general report on radiation effects on the incidence of solid cancers (cancers other than
malignancies of the blood or blood-forming organs) among members of the Life Span Study (LSS) cohort of
Hiroshima and Nagasaki atomic bomb survivors. The analyses were based on 17,448 first primary cancers (including
non-melanoma skin cancer) diagnosed from 1958 through 1998 among 105,427 cohort members with individual dose
estimates who were alive and not known to have had cancer prior to 1958. Radiation-associated relative risks and
excess rates were considered for all solid cancers as a group, for 19 specific cancer sites or groups of sites, and for
five histology groups. Poisson regression methods were used to investigate the magnitude of the radiation-associated
risks, the shape of the dose response, how these risks vary with gender, age at exposure, and attained age, and the
evidence for inter-site variation in the levels and patterns of the excess risk. For all solid cancers as a group, it was
estimated that about 850 (about 11%) of the cases among cohort members with colon doses in excess of 0.005 Gy
were associated with atomic bomb radiation exposure. The data were consistent with a linear dose response over the
0- to 2-Gy range, while there was some flattening of the dose response at higher doses. Furthermore, there is a
statistically significant dose response when analyses were limited to cohort members with doses of 0.15 Gy or less.
The excess risks for all solid cancers as a group and many individual sites exhibit significant variation with gender,
attained age, and age at exposure. It was estimated that, at age 70 after exposure at age 30, solid cancer rates in-crease
by about 35% per Gy (90% CI 28%; 43%) for men and 58% per Gy (43%; 69%) for women. For all solid cancers as a
group, the excess relative risk (ERR per Gy) decreases by about 17% per decade increase in age at exposure (90% CI
7%; 25%) after allowing for attained-age effects, while the ERR decreased in proportion to attained age to the power
1.65 (90% CI 2.1; 1.2) after allowing for age at exposure. Despite the decline in the ERR with attained age, excess
absolute rates appeared to increase throughout the study period, providing further evidence that radiation-associated
increases in cancer rates persist throughout life regardless of age at exposure. For all solid cancers as a group, women
had somewhat higher excess absolute rates than men (F:M ratio 1.4; 90% CI 1.1; 1.8), but this difference disappears
when the analysis was restricted to non-gender-specific cancers. Significant radiation-associated increases in risk
were seen for most sites, including oral cavity, esophagus, stomach, colon, liver, lung, non-melanoma skin, breast,

ovary, bladder, nervous system and thyroid. Although there was no indication of a statistically significant dose
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response for cancers of the pancreas, prostate and kidney, the excess relative risks for these sites were also consistent
with that for all solid cancers as a group. Doseresponse estimates for cancers of the rectum, gallbladder and uterus
were not statistically significant, and there were suggestions that the risks for these sites may be lower than those for
all solid cancers combined. However, there was emerging evidence from the present data that exposure as a child may
increase risks of cancer of the body of the uterus. Elevated risks were seen for all of the five broadly classified
histological groups considered, including squamous cell carcinoma, adenocarcinoma, other epithelial cancers,
sarcomas and other non-epithelial cancers. Although the data were limited, there was a significant radiation-
associated increase in the risk of cancer occurring in adolescence and young adulthood. In view of the persisting
increase in solid cancer risks, the LSS should continue to provide important new information on radiation exposure
and solid cancer risks for at least another 15 to 20 years.

PMID: 17722996 [PubMed - indexed for MEDLINE]

Appendix B

Radiat Res. 2000 Aug;154(2): 178-86.

Radiation-related cancer risks at low doses among atomic bomb survivors.
Pierce DA, Preston DL.

Radiation Effects Research Foundation, Hijiyama Park, Hiroshima 732-0815, Japan.

To clarify the information in the Radiation Effects Research Foundation data regarding cancer risks of low radiation
doses, we focus on survivors with doses less than 0.5 Sv. For reasons indicated, we also restrict attention mainly to
survivors within 3, 000 m of the hypocenter of the bombs. Analysis is of solid cancer incidence from 1958-1994,
involving 7,000 cancer cases among 50,000 survivors in that dose and distance range. The results provide useful risk
estimates for doses as low as 0.05-0.1 Sv, which are not overestimated by linear risk estimates computed from the
wider dose ranges 0-2 Sv or 0-4 Sv. There is a statistically significant risk in the range 0-0.1 Sv, and an upper
confidence limit on any possible threshold is computed as 0.06 Sv. It is indicated that modification of the neutron
dose estimates currently under consideration would not markedly change the conclusions.

PMID: 10931690 [PubMed - indexed for MEDLINE]
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