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Abstract

Purpose Endocrinology and Metabolism Research Institute (EMRI), Tehran University of Medical Sciences, has achieved many
advances in the understanding of epidemiology, pathology, and molecular biology of thyroid cancer (TC). This paper will focus
on published literature in the field of TC research at EMRI since its inception.

Methods A comprehensive literature search of “Scopus”, “Web of Science (ISI)”, “PubMed”, and “SID” databases was done to
identify TC-based studies in EMRI since 2005, using the predefined keywords.

Results All the records were reviewed. Eventually, 46 articles that met the inclusion and exclusion criteria were considered.
Timeline, characteristics, and summarized findings of the included most studies have been briefly described.

Conclusion The main focus of the TC research at EMRI is to investigate genetic and epigenetic changes as well as the cellular and
molecular aspects seen more frequently in TC patients, and find out how exactly these alterations lead to more aggressive TC
behavior and resistance to the conventional treatment approaches in those patients.

Keywords Papillary thyroid carcinoma - Follicular thyroid carcinoma - Medullary thyroid carcinoma - Anaplastic thyroid

carcinoma - Endocrinology and metabolism research institute

Introduction

Thyroid cancer (TC) is the most frequent endocrine malignan-
cy and has the highest growing incidence rate among different
kinds of solid tumors in the United States [1]. Most of TCs can
be treated with conventional surgical treatment followed by
Radioiodine (RAI) and long-term thyroid-stimulating hor-
mone (TSH)-suppressive therapy. However, nearly 5 % of
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TCs are RAl-resistant cases, which are locally advanced or
metastatic with survival rate of less than 5 years [2, 3].
Currently, several advances exist in the diagnosis and treat-
ment of TCs. These include molecular diagnostics, targeted
therapies and more effective strategies for personalized med-
icine of TC patients. New molecular diagnostic methods and
targeted therapies lead to specific or personalized treatment of
TC patients [4]. Understanding the risk factors and biological
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mechanisms that cause resistance to conventional therapeutic
approaches can be useful for recognizing patients who are
unresponsiveness to treatment, decreasing the recurrence rate
of disease, and also providing more appropriate therapeutic
approach for these clinical challenges.

This paper will focus on the research activities, including
epidemiology, pathology and molecular biology studies, spe-
cifically in the field of TC at Endocrinology and Metabolism
Research Institute (EMRI), Tehran University of Medical
Sciences, since its inception. Undoubtedly, beside the research
purposes, a number of other scientific activities have been
carried out in field of capacity building in the line of our
research objectives, including PhD and MSc training and
hosting various educational courses in the field of thyroid
ultrasound as well as radiofrequency thermal ablation of thy-
roid nodules.

Methods

The main databases in English language including “Scopus”,
“Web of Science (ISI)”, and “PubMed” as well as “SID” da-
tabase for the papers published in Persian language were
searched to identify TC-based studies in EMRI since 2005.
Moreover, to find more evidence, other sources including
“Google Scholar” were searched. Search keywords were:
“Papillary Thyroid Carcinoma”, “Follicular Thyroid
Carcinoma”, “Medullary Thyroid Carcinoma”, “Anaplastic
Thyroid Carcinoma”, “Endocrinology and Metabolism
Research Center”, “Endocrinology and Metabolism
Research Institute”, and related words and phrases, Medical
Subject Headings (MeSH) terms, EBSCO thesaurus terms and
Emtree terms and their logical combinations.

The inclusion criteria were articles which related to TC
research from 2005 to 2020. The exclusion criteria were de-
fined as articles that were not related to TC, case report, letter
to editor, and meeting abstract papers.

Results

All the identified papers were reviewed and after removing the
duplicates and unrelated articles in the field of TC research, 46
articles that met the eligibility criteria were finally selected,
most of which were briefly described in Table 1. Timeline,
characteristics, and summarized findings of the included most
studies are shown in this table.

Discussion

In recent years, the main focus of the TC research at EMRI is
to investigate molecular changes seen more frequently in TC

@ Springer

patients, and find out how exactly these alterations lead to
more aggressive TC behavior and resistance to the conven-
tional treatment approaches in those patients [42—-50].
However, at the beginning of our research we studied in the
fields of pathology [7] and epidemiology [5, 6, 51, 52].

The incidence rate of TC is increasing in Iranian population
[53]. Well-differentiated TC is the most frequent endocrine
malignancy and ranks as 7th cancer diagnosed in females
[54]. Although the majority of well-differentiated TC patients
become disease-free following conventional treatments, 20%
of TC patients have local or regional recurrent disease, and 5
% develop distant metastases [55, 56]. Due to lack of the
effective treatment for the patients with poorly-differentiated
or undifferentiated TCs, these patients have a poor prognosis
with survival rate of less than 5 years.

The mechanisms by which genetic and epigenetic changes
induce tumorigenesis, progression, and unresponsiveness to
treatment in some TC cases are not fully understood. The
information we have learned from the mechanisms involved
in the initiation and progression of TCs could lead directly to
more efficient treatment of TC patients, especially those with
aggressive types of TC including radioiodine-refractory dif-
ferentiated thyroid cancers (RAIR-DTC) and anaplastic thy-
roid carcinoma (ATC). Our findings revealed that HLA-C
alleles and HLA-DRB1*04 are predisposing factors in papil-
lary thyroid carcinoma (PTC) patients in Iranian population
[9, 13]. We also investigated the correlation of survivin gene
polymorphism with the risk of PTC in Iranian population [19].
In another study, we showed that the hypermethylation of
P16, TSHR, and RASSFIA gene promoter may have an im-
portant role in PTC pathogenesis [16].

In addition, the TC research group at EMRI is focused on
translational research in TC. For instance, TC research team is
looking for the diagnostic molecular markers including gene
expression classification and gene mutation panels to improve
accuracy in distinguishing between benign and malignant dis-
ease such as follicular thyroid adenoma (FTA) and follicular
thyroid carcinoma (FTC) [20].

As part of the advancement of precision medicine in cancer
therapy, we hypothesized that attempts to efficiently treat ad-
vanced and aggressive TCs, such as RAIR-DTC and ATC,
based on the genetic variation of each patient, could enhance
therapeutic approaches [29].

Some of the studies, carried out during this period, were
mentioned above. Evaluation of TC research at EMRI showed
that there is a well-established research plan for investigation
of clinical challenges in the fields of diagnosis, treatment, and
prognosis of different types of TC.

To this end, the TC research group has done projects in
various basic studies including cellular and molecular fields.
In addition, this group plans to focus more on Na*/I”
symporter (NIS), as the main factor in iodine (I') uptake and
response to RAI therapy, as well as the signaling pathways
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related to cancer stem cell properties, as important molecular
mechanisms in the development and progression of poorly-
differentiated/undifferentiated TC.

We hope to use these studies as well as the results of future
findings to identify patients based on molecular testing and to
treat patients with advanced and aggressive TC with novel
targeted therapies directed at the specific genetic mutations.
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