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Abstract: lodine is an essential trace element for human health. lodine performs various functions in the human

body, especially in the production of thyroid hormones -

triiodothyronine and thyroxine. In addition, it affects the

immune, cardiovascular, reproductive and gastrointestinal systems. Studies have shown that thyroid diseases are
associated with impaired functioning of all organs and tissues, especially a number of cardiovascular
complications, which are associated with an increased risk of death. Recently, the effect of replacement therapy
on the cardiovascular system in cases of thyroid hormone deficiency has been the subject of much debate and

different opinions.
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Introduction: lodine is an essential trace element for
human health. It enters the body through iodine-rich
foods and is absorbed in the small intestine. Sources of
iodine include iodized table salt, seafood, seaweed, and
vegetables [14]. The body must obtain the necessary
amount of iodine primarily through food products such
as iodized table salt, seafood, seaweed, dairy products,
fish, eggs, and some vegetables. Reduced iodine intake
is a pressing problem in many regions. lodine performs
various functions in the human body, especially in the
production of thyroid hormones - triiodothyronine and
thyroxine. In addition, it affects the immune,
cardiovascular, reproductive, and gastrointestinal
systems. lodine deficiency has long been a major health
problem; however, in the last decade, this problem has
become even more urgent. This is primarily due to
insufficient iodization of salt [6].

lodine deficiency (ID) is a major public health
problem today. When scientists analyzed trends from
1990 to 2021 and examined the main factors, they
found that while the global incidence of iodine
deficiency was 7.51 million in 1990, by 2021 this figure
had increased to 8.08 million. The incidence is higher in
women and people aged 10-30 years, due to the
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greater need for iodine, but the prevalence of the
disease is highest among those aged 20-45 years. This
figure is predicted to increase even further by 2050
among the population of Central and East Sub-Saharan
Africa and South Asia. Problems with the coverage of
iodized salt have been identified as a major factor.
lodine is a trace element necessary for the synthesis of
thyroid hormones [15]. Women and young people are
at high risk for dementia. As a solution, experts have
recommended strengthening dementia programs,
improving access to health services, targeted
education, and consistent monitoring of vulnerable
populations. This is important to reduce future risks
and improve health outcomes [13].

Thyroid hormones are well known to control
general metabolism, physical and sexual development,
and many other bodily functions. The major hormones
produced by the thyroid gland, thyroxine or
tetraiodothyronine (T4) and triiodothyronine (T3),
work in synchronous harmony with appropriate
feedback mechanisms and homeostasis through
thyrotropin-releasing hormone (TRH) from the
hypothalamus and thyrotropin-stimulating hormone
(TSH) from the anterior pituitary [11].
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Hypothyroidism, a deficiency of thyroid hormone,
is a common disease worldwide, affecting almost all
organs and tissues. It can be asymptomatic or present
with a variety of life-threatening complications. The
main symptoms of hypothyroidism are fatigue,
drowsiness, weight gain and intolerance to cold, dry
skin, constipation, and voice changes [8]; however,
these symptoms are nonspecific and diagnosis is
usually made by biochemical serum thyroid function
tests. The most common cause of hypothyroidism is
chronic  autoimmune  thyroiditis  (Hashimoto's
thyroiditis), although other causes, including drugs
(e.g., amiodarone, lithium salts), radioactive iodine
therapy, and thyroid surgery, are also common. Severe
iodine deficiency is the underlying cause of almost all
cases of thyroid disease leading to hypothyroidism.
Reference ranges for thyroid function tests are based
on fixed percentages of the population distribution, but
there is also considerable debate about the need for
more individualized reference ranges based on key
factors such as age, gender, and special circumstances
such as pregnancy. [10]

The thyroid gland is one of the main regulators of
homeostasis in the human body, controlling the activity
of many systems. Thyroid hormones, in particular, have
a modulating effect on the cardiovascular system,
ensuring its optimal functioning within the normal
range. Triiodothyronine (T3), the active form of the
thyroid hormone, is responsible for this effect mainly
through genomic and non-genomic mechanisms.
Studies have shown that a number of cardiovascular
complications resulting from thyroid diseases are
associated with an increased risk of mortality. Recently,
the effects of thyroid hormones on the heart have
attracted more attention [2].

Hypothyroidism is a common clinical condition
characterized by a deficiency of thyroid hormones,
which, if not treated in time, negatively affects the
functioning of many organs and systems in the body.
Approximately 10% of the world's population suffers
from hypothyroidism. The impact of hypothyroidism on
a person's quality of life and active lifestyle is assessed
depending on the presence or absence of comorbid
conditions. Sometimes other concomitant diseases
may have a common pathogenetic basis with
hypothyroidism. In particular, depressive states, panic
attacks, and autoimmune diseases can coexist with
hypothyroidism. In other cases, on the contrary,
hypothyroidism manifests itself as a comorbidity with
other diseases: after targeted antitumor therapy, in
some forms of multiple sclerosis. Sometimes, drugs
used to treat other diseases - metformin,
glucocorticoids, proton pump inhibitors - can affect the
level of thyrotropin in the blood, which can affect the
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monitoring and diagnosis of thyroid dysfunction [3].

While overt primary hypothyroidism s
characterized by elevated thyrotropin-releasing
hormone and decreased free thyroxine, subclinical
hypothyroidism is often an early sign of decreased
thyroid function and is characterized by elevated TSH
but low free T4 levels.

Depending on which part of the thyroid system is
affected, hypothyroidism is classified as primary
(peripheral), resulting from damage to the thyroid
gland, or secondary (central), resulting from damage to
the pituitary gland. Acquired primary hypothyroidism is
the most common type of the disease and can be
caused by severe iodine deficiency, but in most cases it
is caused by chronic autoimmune thyroiditis in iodine-
sufficient areas. In most cases, symptoms of
hypothyroidism begin relatively late. The clinical course
of the disease is diverse, and these symptoms are
especially characteristic of pregnant women and
children. [8].

Hypothyroidism in children is most common
between the ages of 9 and 11. In approximately 80% of
cases, diagnosis is difficult in children and adolescents
because the disease is asymptomatic. Children with
moderate to severe hypothyroidism often present with
complaints of poor growth, constipation, lethargy,
and/or dry skin. A detailed history and physical
examination provide sufficient information to diagnose
hypothyroidism. Primary hypothyroidism can be
diagnosed with subnormal levels of T3 and T4 and
elevated TSH. Titers of thyroid antibodies, such as anti-
thyroperoxidase (TPO) and anti-thyroglobulin (ATG),
are elevated in autoimmune hypothyroidism.
Subclinical hypothyroidism is diagnosed with mildly
elevated or high-normal levels of TSH, with free T4 in
the normal range. Insufficient secretion of thyrotropin
from the pituitary gland causes central hypothyroidism
[16]. It has prognostic significance for early detection
of cardiovascular disease and heart failure, especially in
patients with coronary heart disease [5].

While hyperthyroidism is associated with atrial
fibrillation and heart failure, the most obvious
cardiovascular complication of hypothyroidism is the
increased risk of atherosclerosis.  Achieving
euthyroidism is of great importance for the restoration
of cardiovascular function. However, this is not possible
for all patients. In addition, in recent years, there has
been increasing attention to the role of subclinical
thyroid dysfunctions and their impact on the
cardiovascular system. Cardiovascular dysfunction in
subclinical thyroid disease is of significant clinical
significance, comparable to cardiovascular
complications in overt hypothyroidism. This suggests
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that even mild changes in thyroid hormone levels can
affect the cardiovascular system. However, the
treatment of subclinical thyroid disease remains
controversial. Many studies have also shown that the
patient's age and cardiovascular disease are key factors
in clinical decision-making [16].

However, the pathological mechanism of heart failure
caused by hypothyroidism is still not fully understood.
Thyroid hormone replacement therapy improves
myocardial systolic function, but increases the
occurrence of arrhythmias. There is a need to study
these mechanisms in detail and to study and
implement specific treatment methods for early
detection and control of heart failure in patients with
hypothyroidism [4].

Studies have shown that patients with higher than
normal levels of thyrotropin in the blood may have
significantly increased levels of B-type natriuretic
peptide, a predictor of chronic heart failure, and
therefore may be at higher risk of cardiovascular
disease [9]. Other studies have shown that thyroid
hormone replacement therapy does not affect
morbidity and mortality in patients with subclinical
hypothyroidism, i.e., when TSH is less than 7-10 mEd/I.
Therefore, caution is required when administering
replacement therapy to patients with TSH up to 10
mEd/|, especially those over 65 years of age. The results
of a large Danish study also show that, when analyzing
15-year results against the background of doubling the
thyroxine dose, a decrease in TSH from 10 mEd/| to 7
mEd/l and even more did not significantly affect the
clinical symptoms and quality of life of the disease, but
caused a number of side effects in elderly patients.
Therefore, the conclusion of this study is that it is not
recommended to start replacement therapy in cases
where TSH is <10 mEd/I [12].

Other studies have also shown that hormone
replacement therapy is not recommended for elderly
patients  with  subclinical hypothyroidism, as
levothyroxine treatment did not alter the risk of
cardiovascular events in this group of patients,
regardless of the presence or absence of cardiovascular
disease [1]. In elderly patients with mild subclinical
hypothyroidism, there was no significant difference in
systolic and diastolic cardiac function in the
levothyroxine-treated group compared with a placebo
control group [7].
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