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Activities of the Radiation Molecular Epidemiology Group in FY2022

Vladimir Saenko
Summary
Our lab is traditionally pursuing studies of radiation health effects in populations, focusing
mostly on thyroid cancer. Given the recent coronavirus pandemic outbreak and extremely
difficult current political situation, we anyway strive to maintain both international and
domestic cooperation. Thanks to joint work with our dear friends and a long-standing
collaborator from Ukraine, Professor Tetiana Bogdanova and with other colleagues of
V.P.Komisarenko Institute of Endocrinology and Metabolism in Kyiv, we performed a study aimed
at characterization of clinicopathological and immune checkpoint status of radioiodine-resistant
recurrent papillary thyroid carcinomas from the Chornobyl Tissue Bank donors from Ukraine.
Another study whose purpose was to determine the expression of immune checkpoint
molecules in the tumor tissues and to identify the predictors of disease-specific survival of
patients with PDTC was conducted in collaboration with colleagues of Minsk City Oncological

Center. Here, I present the results and the progress of these works.

1. Clinicopathological and immune checkpoint status characteristics of radioiodine-
resistant recurrent papillary thyroid carcinomas from the Chornobyl Tissue Bank donors

from Ukraine

The radioiodine-refractory (RAI-R) thyroid carcinomas develop in 5-15% of patients with well-
differentiated thyroid cancer. The RAl-refractoriness is a life-threatening condition that
significantly reduces survival rate of patients, especially of those with RAI-R recurrent
metastatic papillary thyroid carcinoma (PTC). In view of unfavorable prognosis, management of
RAI-R recurrent PTC is a difficult clinical problem. Current modalities may include surgery,
external beam radiotherapy, and targeted multi-kinase inhibitor treatment. In recent years, the
immune checkpoint inhibitor therapy started to gain increasing attention. Possible effectiveness
of the immunotherapy for RAI-R recurrent PTC was hypothesized because the
microenvironment of differentiated thyroid cancer is enriched with different types of immune
cells. However, some tumors can evade the immune response by expressing the programmed
cell death ligand PD-L1, which binds the PD-1 receptor on T-lymphocytes and disrupts cytotoxic
activity of the latter, leading to higher tumor aggressiveness and progression. The PD-1/PD-L1
immune checkpoint is the principal target of immunotherapy for various malignant tumors,
including the RAI-R recurrent PTC. To date, our knowledge of the immune checkpoint status of
the RAI-R recurrent PTCs in young and middle-aged patients exposed or non-exposed to
radiation is insufficient. Therefore, we designed a study to obtain insights into the frequency of
RAI-R recurrent PTCs among the Chornobyl Tissue Bank (CTB) donors, to analyze

clinicopathological characteristics of the primary tumors (PT), primary metastases (PMTS), and



recurrent metastases (RMTS), to ascertain risk factors for RMTS development, and to determine
the frequency of a positive immune checkpoint status (ICS) among the RAI-R recurrent PTCs and
to identify the clinicopathological characteristics of PT, PMTS, and RAI-R RMTS associated with
positive ICS.

First, we found that the prevalence of RAI-R recurrent PTCs was very low among the
Ukrainian Chornobyl Tissue Bank donors (~2.5%), and that the frequencies of such tumors did
not significantly differ between the radiation-exposed and non-exposed patients. Availability of
the three types of malignant thyroid tissues from the same patient (primary tumor (PT), primary
metastasis (PMTS) and recurrent metastasis (RMTS) enabled the analysis of clinicopathological
similarities between them. The PTs displayed very weak similarities of their characteristics to
those of the PMTSs and RMTSs except for mutational status which was fully concordant. In
contrast, clinicopathological characteristics of the PMTSs and RMTSs were markedly consistent
and moderately to nearly perfectly corresponded to each other in the two metastatic tissues. Our
multivariable modeling demonstrated that N1b primary metastases, the dominant solid-
trabecular growth pattern, and cystic changes in the PT were risk factors for RAI-R RMTS. Of

note, radiation exposure and thyroid dose did not associate with RMTS risk.

The immune checkpoint statuses (ICSs) of the PTs, PMTSs, and RMTSs were in an
excellent agreement in all three types of tumors. There was only one patient in the whole group
in whom the positive ICS of the PT was lostin the PMTS and RMTS. In contrast, in several patients
with ICS-negative PTs or PMTSs, ICS-positivity was observed in the RMTSs. These data provide
good evidence that there is no reason to expect frequent change or decline of ICS in RMTS as

compared to PT and/or PMTS.

Predictors of the positive ICS of RMTS were the pronounced oncocytic changes and a
high Ki-67 labeling index of the PTs, and the solid-trabecular growth pattern, very high Ki-67 LI,
and a high density of p16INK4A-positive tumor epithelial cells in the invasive metastatic areas of
the PMTSs. Formal risk scores (i.e., the odds of ICS positivity of a given tumor tissue depending
on the number of the identified by the model predictors) were consistently increasing with
increasing number of such predictors. These findings may be useful for tentative or preliminary

determination of candidate patients with RAI-R PTC for ICS testing if deemed necessary.

2. Expression of immune checkpoint molecules in the tumor tissues and identification of

the predictors of disease-specific survival of patients with PDTC

Poorly differentiated thyroid carcinoma (PDTC) is an aggressive form of thyroid cancer that
currently has limited treatment options. The initial treatment is total thyroidectomy. PDTC is
frequently poorly responsive to radioiodine therapy, thus necessitating more effective treatment
approaches one of which could be the immune therapy. For this purpose, it was necessary to

determine whether PDTCs express PD-1 and PD-L1 proteins. The immunohistochemical



laboratory-developed tests were applied to a collection of PDTC tissues provided by the Minsk
City Oncological Center. Overall, the high PD-L1 and PD-1 status was found in ~ 14% of cases.
These results indicated that the potential candidates for immunotherapy could be found even
within a relatively small group of PDTC patients.

In order to refine prognostic factors that determine patients at the highest risk for
disease-specific death, a multivariable statistical modeling was performed. We found that Ki-67
LI 25% and the larger tumor size were nearly independent predictors of cause-specific death.
Tumor necrosis, mitotic count, extrathyroidal extension, vascular invasion, regional and distant
metastases, PD-L1 positivity >25%, and p16!NK4A positivity >50% were also associated with
outcomes. However, most of these parameters correlated with tumor size or Ki-67 LI and their
effects were not essentially independent. Interestingly, tumor growth pattern, convoluted nuclei,
TERT promoter mutation either isolated or in combination with the BRAFV600E or RAS-family
mutations did not affect survival. The results emphasize the importance of such basic tumor
characteristics as Ki-67 LI and tumor size in predicting outcomes that could be immediately used

to evaluate cause-specific survival of patients with PDTC.
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{7 : 1. Health and Wellbeing is the priority research area at Nazarbayev University: our focus
is to advance healthcare by solving basic questions.

2. Defining the nutrient-dependent nuclear processes mediating cell growth and survival in

cancer cells
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