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As the Group 1 carcinogens, the IARC stated 222radon,224Radiun/232thori
um/32phosphorus (for medical patients), 226Radium (radium-dial painters), 
and 131I (nuclear reactor accidents and atomic bomb survivors). Also, it
was declared that X and γ -radiation are carcinogenic to humans 
(IARC, 2000). This classification was based on increased risk of several
cancers, including leukemia (excluding chronic lymphocytic leukemia),
breast cancer in women exposed before the menopause, thyroid cancer
who exposed during childhood, non-melanoma skin cancer, and the 
stomach, colon, and lung.
Exposure to x and γ-radiation is considered in epidemiological studies
for people exposed to radiation, such as the atomic bomb survivors and
people in utero and pre-conception exposure and in medical, 
occupational (nuclear industry workers) and environmental exposures 
(222radon exposure).
In this presentation, I will show two studies as results of essential 
medical radiation exposure with long-term follow-up. The first is the 
result of a long-term follow-up cohort study on the risk of breast 
cancer after 131I treatment in thyroid cancer patients, and the second is
the results for the risk of subsequent cancers in children and 
adolescents after radiation therapy and its attributable fraction. 
Additionally, Personal Data Protection Act in Korea will be announced.
Acknowledgement: This study was partially supported by the Korean
Foundation for Cancer Research (Grant Number. CB-2017-A-2) and by
the Ministry of Environment (2022).
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Risk of cancer incidence due to exposure to atomic bomb radiation has
been analyzed in the Life Span Study of atomic bomb survivors. The
results from follow-up during 1958-2009 were reported recently using 
updated individual doses (DS02R1) and being adjusted for relevant 
lifestyle and other factors. More than 22,000 solid cancers were found
in about 105,000 LSS subjects. Excess relative risk per Gy of all solid
cancer was similar with and without adjusting for smoking, indicating
that smoking was not a strong confounder over the full dose range, 
because subjects were exposed to radiation non-selectively. In contrast,
greater caution is necessary when evaluating radiation risk at low 
doses, as confounding could occur because factors that influence cancer
risks might differ importantly across the much wider geographic range
of low-dose exposure locations compared to the narrower geographic 
range of exposure to higher doses. For individual sites, many risk 
estimates were similar to the previous studies, but there were some 
new findings. Proximal colon had a higher risk of radiation than distal
colon. Female breast and uterine corpus cancers had their highest 
radiation risks when exposure coincided with puberty. This is thought
to be associated with activities of tissue stem cells of mammary gland
and uterine endothelia. Pancreas and prostate cancer indicated 
increased risks for the first time in this cohort, probably due to 
increased numbers of outcomes. Continued follow up is necessary to 
clarify the lifetime radiation risk among the survivors.
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The KRWS, which have been lunched in 2016, is a large prospective 
and retrospective cohort study of Korean radiation workers to assess
health effects of occupational radiation exposure. Given that health 
effects in low dose ranges remain unclear, sustainable approach with a
continued follow-up for a large study population is required to extract
full value from studies. In this regard, the Nuclear Safety Act in Korea
has been revised last year, which enables the KRWS to be sustainable
and accessible to national resources including comprehensive health 
information. The current study population of the KRWS cohort is 
196379 radiation workers registered in the National Dose Registry 
(1984~2021) in the Nuclear Safety and Security Commission after 
excluding workers with unidentified personal identification numbers 
and foreigners. The majority of the cohort comprised men (83.1%), and 
117608 workers (59.9%) were born before 1980. A mean cumulative 
radiation dose (standard deviation) for workers who have been 
employed over 1 year was 8.01 mSv (21.59), and a total of 6113 cancer 
cases (5131 in men and 982 in women) were identified from 1988~2018. 
Since the majority of the cohort (97.6%) are alive with follow-up of 
death until 31 Dec. 2020, a continued follow-up is needed and study 
findings are expected to be directly relevant to radiation protection, 
particularly in low dose levels. In this talk, we present the current 
status and future directions of the KRWS including study findings from 
the initial studies.
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To evaluate the low-dose radiation risk, the Japanese epidemiological 
study on low-dose radiation effects (J-EPISODE) had started since 1990
and the successive agencies of Japanese government commissioned an
epidemiological study of nuclear industry workers in Japan to the 
Radiation Effects Association (REA). In order to examine the association 
between cumulative radiation dose and mortality, the follow-up study 
had been conducted for every five years as one study period. And, 
until 2014, for a total of five periods, from I to V, 25 years of mortality
follow up survey of approximately 204,000 Japanese male radiation 
workers had been implemented.
From the surveys up to Vth study period (- 2014), confounding factors
were observed other than radiation, such as lifestyle habits including 
smoking and socioeconomic status for example years of education. As a
result, it became clear that the adjustment by such a confounding 
factor is necessary to examine the effects of low-dose radiation. 
Meanwhile in 2016, the Act on Promotion of Cancer Registration, etc.
had been enforced and, in addition to the cancer mortality follow-up 
survey, it became possible to design a more sensitive cancer morbidity
survey. 
On year 2015, based on these considerations, the VIth study period 
have started to construct a new study cohort. Request agreement to 
become subject of the new epidemiological study, explanatory 
materials, etc. were sent to approximately 213,000 nuclear workers 
(both present and retired). Finally, 78,798 workers (77,993 males and 
805 females) who responded validly to the lifestyle survey were defined 
as the respondents to be analyzed.
In this presentation, progress of J-EPISODE study since VIth study 
period (2015-2019) to the middle of VIIth (2020-) will be introduced.
This study was commissioned by the Nuclear Regulation Authority of
the Government of Japan.


