
RAS Oncology & Therapy 1

RAS ONCOLOGY & THERAPY
Short Communication : Retrospective 
analysis of postmenopausal patients with 
hyperthyroidism and possible association with 
lung cancer in a Primary Health Care Setting in 
Western Greece

ISSN : 2766-2586

Issue Type: Volume 2 Issue 2

Abstract:
The role of thyroid hormones when circulating at high levels has been shown to have 
an estrogen-like effect. Estrogens play an important role in lung carcinogenesis. 
The aim of this study was the retrospective analysis of the laboratory results of 
postmenopausal women with hyperthyroidism and simultaneous measurement of 
the tumor marker carcinoembryonic antigen (CEA) and the possible correlation of 
the findings with lung cancer. The data of the patients who met the above criteria 
were collected retrospectively from the Microbiological Department of a Primary 
Health Care Setting in Western Greece for the years 2018, 2019, 2020. Nine patients 
met the study criteria, and of them one was diagnosed with lung cancer. This study 
does not indicate direct cause-effect correlation. However, increased vigilance for 
lung neoplasm in postmenopausal female patients with hyperthyroidism may be 
an additional auxiliary tool in the assessment and early diagnosis of these patients 
especially in a Primary Health Care Setting.
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Introduction : 
Lung cancer is the second most common cancer in women after breast cancer 
and the second leading cause of cancer-related death in women worldwide. It has 
been suggested by many researchers that estrogens play an important role in lung 
carcinogenesis.1 The role of thyroid hormones when circulating at high levels has 
also been shown to have an estrogen-like effect.1

The aim of the present study was the retrospective analysis of the laboratory 
profile of postmenopausal women who attended the Microbiology Laboratory of a 
Primary Health Care Setting with hyperthyroidism and the possible correlation of 
the findings with lung cancer.
Material and methods: All women patients with simultaneous measurement 
of thyroid stimulating hormone (TSH) and/or total thyroxin (TT4) levels, and 
carcinoembryonic antigen (CEA) were retrospectively searched out. Patients who 
did not meet the afore mentioned criteria were not included in the present study.
Results: The laboratory profile of 115 postmenopausal women with hyperthyroidism 
during the period between January 2018 and December 2020 was retrospectively 
analyzed. Nine patients were found to have both hyperthyroidism and elevated 
CEA levels. Their measurements are shown in Table 1. The average age was 72 
years. Of these, one patient was diagnosed with lung cancer.

Discussion
It has been proven that higher T4 levels are associated with an increased risk of any 
solid organ malignancy including lung cancer.2

Studies in animal models and in vitro have shown that thyroid hormones have a direct 
effect on cancer proliferation, cell apoptosis, cancer invasiveness and angiogenesis. 
Hyperthyroidism has an accelerating effect on onset and aggressiveness of cancer, 
whereas hypothyroidism has the opposite result.3 The thyroid hormone receptor 
THRα1 has been detected in non-small cell lung cancer (NSCLC) cells, but not in 
normal lung tissue.4
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The mechanism seems to be mediated through the non-genomic 
pathway of activation of the plasma membrane receptor integrin 
αvβ3, which is a membrane receptor for thyroid hormones.3, 5

The integrin αvβ3 is a structural protein of the plasma membrane 
of rapidly proliferating cells like many cancer cells and 
vasculature.1, 3 It has been proven that integrin avb3 has a cell 
surface receptor for thyroid hormone that activates extracellular 
regulated kinase (ERK) 1/2.1 In vitro studies for lung cancer 
demonstrated that T4 increased tumor growth, angiogenesis, and 
metastasis.3 In small cell and non-small cells lung cancer models 
seems that both T4 and T3 increase abundance of the proliferating 
cell nuclear antigen (PCNA) and ERK1/2 activation. PCNA is a 
well-known marker of cell proliferation.1, 3

In human non-small cell lung cancer cells (H522), physiological 
concentrations of T4 enhanced internalization and nuclear 
translocation of the integrin αv monomer. This integrin inside 
the cell nucleus binds to promoters of central cancer-related 
genes, such as ERα, cyclooxygenase-2, hypoxia-inducible 
factor-1α (HIF1α), and thyroid hormone receptor β1.6 The 
downstream signaling induced by T4 through ERK1/2 promotes 
phosphorylation of ERa-bearing lung cancer cells, an action that 
mimics the effect of estradiol.1

In vivo studies using a model of Lewis lung carcinoma (3LL) in 
the lung of C57/BL6 mice demonstrated that the administration 
of T4 significantly enhanced the growth of the malignancy.7 

The distinct role of angiogenesis of T4 has also been described. 
The hormone, acting on αvβ3 receptor, stimulates formation of 
new vessels via activation of mitogen-activated protein kinase 
(MAPK).3

Conclusion
This study does not indicate direct cause-effect correlation. 
International literature has demonstrated correlation of estrogen 
with carcinogenicity in lung cancer. The hyper secretion of 
thyroid hormones also has an action corresponding to estrogen. 
Increased vigilance for lung neoplasm in postmenopausal 
patients with hyperthyroidism may be an additional auxiliary 
tool in the assessment and early diagnosis of these patients 
especially in a Primary Health Care Setting.
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Table 1. TSH and CEA measurements of ninepostmenopausal women who were included in the present study

Patient Age (years)
TSH (normal 

values
0.4-4.0 μIU/mL)

CEAnormal values:

Women smokers 0.15-4.9 ng/ml
Women nonsmokers 0.15-2.5 ng/ml

1 85 0.01 2.66
2 83 0.14 3.87
3 85 0.91 2.64
4 78 1.21 5.32
5 85 0.62 2.96
6 56 0.61 3.56
7 60 0.14 3.94
8 56 0.39 3.45
9 62 0.34 4.3


