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HYROID DMSEASE HAS BECOME
an important target with
which to study the effects of
radiation. Many studies have

reported that the risk for malignant

and benign thyroid nodules increased

with external irradiation'® and inter-

nal radiation exposure™'® in people

exposed at young ages, although few

studies have followed exposed popula-

tions for long periods, such as more
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Context Effects of irradiation on thyroid diseases such as thyroid nodules and auto-
immune thyroid diseases have not been evaluated among people exposed to radia-
tion more than 50 years in the past.

Objective To evaluate the prevalence of thyrold diseases and their radiation-dose
responses in atomic bomb survivors,

Design, Setting, and Participants Survey study comprising 4091 cohort mem-
bers (mean age, 70 [SD, 8] years; 1352 men and 2739 women) who participated in
the thyroid study at the Radiation Effects Research Foundation. Thyroid examinations
were conducted between March 2000 and February 2003.

Main Outcome Measures Prevalence of thyroid diseases, including thyroid nod-
ules (malignant and benign) and autoimmune thyroid diseases, and the dose-
response relationship of atomic bomb radiation in each thyroid disease.

Results Thyrold diseases were identified in 1833 (44.8%) of the total participants
(436 men [32.2% of men] and 1397 women [51.0% of women]) (P<.001). In 3185
participants, excluding persons exposed in utero, not in the city at the time of the
atomic bombings, or with unknown radiation dose, the prevalence of all solid nod-
ules, malignant tumors, benign nodules, and cysts was 14.6%, 2.2%, 4.9%, and
7.7%, respectively. The prevalence of positive thyroid antibodies, antithyreid
antibody-positive hypothyroidism, and Graves disease was 28.2%, 3.2%, and 1.2%,
respectively. A significant linear dose-response relationship was observed for the
prevalence of all solid nodules, malignant tumors, benign nodules, and cysts
(P==.001). We estimate that about 28% of all solid nodules, 37% of malignant
tumors, 31% of benign nedules, and 25% of cysts are associated with radiation
exposure at a mean and median thyroid radiation dose of 0,449 Sv and 0,087 5v,
respectively. Mo significant dose-response relationship was observed for positive anti-
thyroid antibodies (P=.20), antithyreid antibady—positive hypothyroidism (P=.92), or
Graves disease (P=_10).

Conclusions A significant linear radiation dose response for thyroid nodules, includ-
ing malignant tumars and benign nodules, exists in atomic bomb survivors. However,
there is no significant dose response for autoimmune thyroid diseases.
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Figure 2. Dose Response for Thyroid Diseases
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The straight line displays the odds ratio from the best-fitting linear excess odds ratio model at age 10 years at exposure. The points are dose category-specific odds
ratios with 95% confidence intervals, plotted at the mean radiation dose of the study population within each dose category. The dose categories shown on the plots
represent <0.005 Sv, 0.005-0.499 Sv, 0.500-0.999 Sv, 1.000-1.999 Sv, and =2.000 Sv. P values are calculated by likelihood ratio test.

Figure 3. Trend for Age at Exposure in Radiation Dose Response for Thyroid Diseases
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The curves display the trend for age at exposure in excess odds ratio per Sv based on the best-fitting model. The points are excess odds ratios per Sv in each age at
exposure category with 95% confidence intervals, plotted at the mean age for each age category. The age at exposure shown on the plot represents 0 through 9, 10
through 19, and 220 years. P values are calculated by likelihood ratio test.

*Indicates detectable limit.
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