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Activities of the Radiation Molecular Epidemiology Group in FY2022

Vladimir Saenko

Summary

The Radiation Molecular Epidemiology lab is focusing on studies of radiation health
effects in populations, mostly on thyroid cancer. Despite the coronavirus pandemic outbreak and
the extremely difficult political situation, we strive to maintain international cooperation, as well
as collaboration with colleagues in Japan. Thanks to joint works with our dear colleague and
friend from Ukraine, Professor Tetiana Bogdanova of V.P.Komisarenko Institute of
Endocrinology and Metabolism in Kyiv, who worked as a Visiting Professor in our Department
during the year, we were able to perform two studies on thyroid papillary microcarcinoma
exposed to the Chornobyl radiation and non-exposed patients from Ukraine. Here, | summarize

the findings of these projects and the progress of the gene-environmental interaction study.

1. Thyroid papillary microcarcinoma studies
1. 1. The high degree of similarity in histopathological and clinical characteristics between
radiogenic and sporadic papillary thyroid microcarcinomas in young patients

The potential overtreatment of patients with papillary thyroid microcarcinoma (MPTC)
has been an important clinical problem in endocrine oncology over the recent years. The
worldwide increase in thyroid cancer incidence during the last few decades is largely due to
more frequent detection of papillary thyroid carcinoma and particularly of MPTCs. On the other
hand, current clinical guidelines tend to consider a history of prior radiation exposure as a
contraindication to less extensive surgery, even for low-risk thyroid carcinomas, at least in
adults. Our previous data showed histopathological differences between the radiation-related
and sporadic PTCs, indicative of a more aggressive behavior of tumors from patients exposed to
Chornobyl fallouts, especially of childhood and adolescent age. However, whether this holds true
for MPTCs in young patients exposed to radiation remained unclear. Therefore, we undertook a
study to investigate the differences between MPTCs from patients exposed or not exposed to the
Chornobyl radiation.

We found no evidence of more aggressive clinical and histopathological behavior of
radiogenic MPTCs as compared to sporadic tumors for basic structural and invasive
characteristics, treatment options, and postoperative follow-up results in patients aged up to 30
years. Moreover, radiogenic MPTCs were characterized by the lower frequencies of oncocytic
changes, nodal disease, and more frequent complete remission (excellent response) after
postoperative radioiodine therapy. These results strongly suggested that internal irradiation did

not worsen prognosis in pediatric or young adult patients with MPTC and implied that radiation



history may not be a pivotal factor for determining treatment strategy in such patients.

1.2. The relationship of the clinicopathological characteristics and treatment results of post-
Chornobyl papillary thyroid microcarcinomas with the latency period and radiation exposure

In view of recent clinical recommendations to reduce the extent of surgery for low-risk
thyroid cancer, which intrinsically include MPTC, and still existing uncertainty about the impact
of previous radiation exposure that leads to the caution not to reduce the extent of surgical
treatment of patients with low-risk PTC with a history of radiation exposure, clinical and
histopathological studies that would advocate such a warning have not been performed until
now. We therefore aimed to investigate whether clinicopathological characteristics and
prognosis of MPTCs in radiation-exposed patients from Ukraine aged up to 50 years at surgery
changed with increasing latency period (i.e., the period between the Chornobyl accident and
operation), probability of causation (POC) of a tumor due to radiation, and tumor size.

We found that latency period was statistically significantly associated with the reduction
of the POC level, tumor size, and the frequency of fully encapsulated MPTCs. In contrast, the
frequency of oncocytic changes and the BRAFV600E mutation increased. Invasive properties and
clinical follow-up results did not depend on latency, except for a lower frequency of complete
remission after postsurgical radioiodine therapy. The POC level was associated with more
frequent extrathyroidal extension and lymphatic/vascular invasion, less frequent oncocytic
changes, and BRAFV600E, and was not associated with any clinical indicator. Tumor size was
negatively associated with the latency period and BRAFV600E and had a statistically significant
effect on the invasive properties of MPTCs: the larger size increased the frequencies of
lymphatic/vascular invasion, extrathyroidal extension, and lymph node metastases. The
frequency of total thyroidectomy, neck lymph node dissection, and radioiodine therapy also
increased with the larger tumor size. The duration of the latency period, the POC level, or tumor
size did not associate with the chance of disease recurrence.

Thus, we did not observe overall worsening of the clinicopathological features or
treatment results of radiogenic MPTCs that could be associated with the latency period or the
POC level, suggesting that radiation history did not strongly affect those in radiation-exposed
patients with MPTC. However, the increase in the invasive properties with tumor size indicates
the need for individual risk stratification for each MPTC patient, regardless of radiation history,

for treatment decision-making.

2. Environmental exposures of the participants of the genome-wide study of post-
Chornobyl thyroid cancer in Belarus
Both the genetic and environmental factors are thought to contribute to the etiology

of thyroid cancer. After the Chernobyl accident, there has been a sharp increase in thyroid cancer



incidence in the general population. Several radiation epidemiology studies found compelling
evidence for a causative association between the excess of thyroid cancer and exposure to
iodine-131 from the accident fallout. However, the increase in incidence of thyroid cancer in
Belarus affected by the Chornobyl accident appeared to be region-specific. As a possible
explanation, it was proposed that besides the radiation and iodine deficiency, other
environmental factors might have played a role. One of such factors was suggested to be nitrate
in drinking water.

Although the international collaboration with our colleagues from Belarus was
severely compromised due to coronavirus pandemic and then the armed conflict between
Russia and Ukraine, we managed to collect the information on soil iodine content and nitrate
levels for the participants of our genome-wide association study of thyroid cancer. Individual
radiation doses were estimated in our previous study.

Usage of this information in combination with the genetic data is expected to help us
in getting insights into the impact of gene-environmental interactions and joint effects of the

genetic predisposition and environmental exposures in the development of thyroid cancer.
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