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Abstract:

Background: A condition of thyroid hormones imbalance has been postulated as a possible risk factor in
pathophysiology of the acute coronary syndrome (ACS). Different researches have shown that there was variation
in thyroid functions in case of patients with cardiovascular illnesses, yet the connection between the degree of
thyroid hormone and ACS is undefined altogether.

Goals: We aimed to identify the changes in thyroid hormones profile of patients with ACS and the possible
association of these changes with clinical outcomes.

Study Methods: This was completed as a cross-sectional study on the patients with ACS. Samples included
measurement of serum TSH (Thyroid Stimulation Hormone) free T3, and free T4. The patients were categorised
as STEMI, NSTEMI and unstable angina. The clinical factors e.g. age, gender, and risk factors were compared to
the levels of the thyroid hormone.

Findings: There was a remarkable difference in thyroid hormones of various subtypes of ACS. The existence of
hypothyroidism was higher in STEMI patients and there was also a negative correlation between the free T3 levels
and level of serum creatine kinase.

Conclusion: ACS patients exhibit changes in thyroid functions especially low T3 concentrations. This may give
an idea of the changes that occur in the hormones that occur in cardiovascular incident and even therapeutic
employment.
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Introduction

Thyroid hormones, primarily T3 (triiodothyronine),
T4 (thyroxine), and TSH (thyroid stimulating
hormone), play essential roles in the regulation of
metabolic processes. They influence heart rate, lipid
metabolism, and vascular resistance, all of which are
critical in maintaining cardiovascular health. Recent
studies have shown that alterations in thyroid
hormone levels may have significant implications in
the development and progression of cardiovascular
diseases, including Acute Coronary Syndrome
(ACS). [1]

ACS is a broad term that includes conditions such as
ST-segment elevation myocardial infarction
(STEMI), non-ST-segment elevation myocardial
infarction (NSTEMI), and unstable angina. These
conditions occur due to the rupture of an
atherosclerotic plaque and subsequent formation of
a blood clot, which obstructs a coronary artery and
impairs myocardial blood flow [2]. Clinical studies
suggest a strong association between thyroid
dysfunction and the severity of coronary artery
disease. It has been observed that thyroid hormones,

particularly free T3, are often decreased in patients
suffering from ACS. Low levels of T3, a
phenomenon often referred to as "low T3
syndrome," are frequently encountered in acute
cardiac events, including myocardial infarction, and
are thought to reflect an adaptive response to critical
illness [3].

The association between thyroid hormone levels and
ACS outcomes is not fully understood. While
hypothyroidism and subclinical hypothyroidism
have been linked to increased risk of coronary artery
disease (CAD) and poor prognosis in cardiovascular
patients, hyperthyroidism and thyrotoxicosis have
also been implicated in increased cardiac mortality.
An important aspect of thyroid hormone regulation
is its impact on heart rate, myocardial contractility,
and vascular tone, all of which are crucial during
ACS events [4].

A number of processes can lead to the alteration of
thyroid hormones in ACS patients. As an example,
it can be said that the inflammatory process within
the disease process of atherosclerosis is possibly
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affecting the thyroid. Moreover, systemic illness and
ischemia are believed to influence the hypothalamic-
pituitary-thyroid axis, inducing some changes in the
production of the hormones and in the conversion
that occurs in the periphery. Moreover, the changes
in the level of thyroid hormones could also depend
on some other factors like comorbidities (diabetes,
hypertension), medications (e.g. beta-blockers), and
dietary deficiencies [5].

The possible prognostic value of being in possession
of the thyroid profile of ACS patients and potentially
in providing therapeutic orientation is extremely
high [6]. T3 is low in ACS and has been presented
as a possible indicator of a more serious condition as
a few studies indicate that T3 was associated with
more deaths. Consequently, it is highly important to
study thyroid hormone profiles among ACS patients
due to the significance of cardiovascular risk and
recovery as a whole [7-9].

The purpose of the study is to determine the thyroid
hormone profile in ACS patients and analyze the
possibility of its involvement in the -clinical
outcome.

Aim and Objectives:

Aim: To study the thyroid hormone profile in
patients diagnosed with Acute Coronary Syndrome
(ACS) and its potential association with clinical
outcomes.

Objectives:

1. Tomeasure and compare the levels of TSH, free
T3, and free T4 in ACS patients.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

2. To analyze the relationship between thyroid
hormone levels and ACS subtypes (STEMI,
NSTEMI, unstable angina).

Materials and Methods

This was a cross-sectional study conducted in a
tertiary care hospital. The study included patients
diagnosed with ACS, confirmed by clinical signs,
electrocardiogram (ECG), and serum biomarkers. A
total of 100 patients were enrolled in the study after
obtaining written informed consent. Thyroid
hormone profile (TSH, free T3, and free T4) was
assessed using a chemiluminescence immunoassay
(CLIA) technique. Other relevant clinical data such
as age, gender, history of comorbidities (e.g.,
diabetes, hypertension), and risk factors (e.g.,
smoking, dyslipidemia) were also collected.

Inclusion Criteria:

1. Patients aged 40-80 years.

2. Diagnosis of ACS (STEMI, NSTEMI, or
unstable angina) based on clinical presentation
and diagnostic tests.

3. No history of thyroid disease prior to ACS
event.

Exclusion Criteria:

1. Patients with known thyroid disorders or on
thyroid hormone replacement therapy.

2. Patients with chronic illnesses such as cancer or
severe kidney disease.

3. Pregnant women.

4. Patients who did not consent to participate.

Results

Table 1: Thyroid Hormone Levels in ACS Patients

ACS Subtype TSH (uIU/mL) Free T3 (pg/mL) Free T4 (ng/dL)
STEMI 25+1.0 2.1£0.5 1.3+£0.3
NSTEMI 2.0+0.8 25+04 1.5+0.2
Unstable Angina 22+£09 23+0.6 14+03

This table shows the mean thyroid hormone levels
(TSH, free T3, and free T4) in patients with different
ACS subtypes. STEMI patients had the lowest free
T3 and free T4 levels, while NSTEMI patients had

the highest T3 and T4 levels. Unstable angina
patients had intermediate values for both thyroid
hormones.

Table 2: Relationship Between T3 Levels and Clinical Parameters

Clinical Parameter T3 Level (pg/mL) P-value
Age (>60 years) 20+0.3 0.03
Hypertension 23+04 0.05
Diabetes 22+05 0.02

Table 2: Relationship Between T3 Levels and
Clinical Parameters

This table examines how free T3 levels relate to
clinical factors like age, hypertension, and diabetes.
Older patients (>60 years), those with hypertension,
and those with diabetes had significantly lower free

T3 levels, with statistical significance (p < 0.05) for
all three factors.

Discussion

The abnormalities of the thyroid hormone are
frequently found in the persons with ACS and other
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critically ill patients. In our study we observed that
STEMI patients had their free T3 levels
considerably lower than those of NSTEMI and
unstable angina patients. This observation was
consistent with earlier research that low T3 levels
which are common occurrences during the acute
instance of coronary events may be regarded as part
of an adjusting reaction to stress and myocardial
damages [10,11]. Research hypotheses have
proposed low T3 syndrome in patients experiencing
acute coronary events as the risk factor of adverse
outcome, such as mortality and their poor prognosis
[12].

Thyroid hormones are relevant to cardiovascular
system because they influence systolic heart rate,
myocardial contractility, and vascular tone [13].
Reduced T3 concentrations are typical of ACS
patients and they could indicate that there is a
problem with the peripheral conversion of T4 to T3
due to stress or ischemia. Moreover, influenced
inflammatory response is a manifestation that can be
altered by thyroid hormones which is central to the
ACS pathophysiology. Distorted levels of thyroid
hormones experienced by victims of ACS condition
can thus be used as a biomarker of disease
progression and prognosis [ 14].

Surprisingly we found out that there is a negative
relationship between the level of free T3 and some
of the predisposing factors, like age, hypertension,
and diabetes because they worsen coronary artery
disease. This further highlights the possible clinical
application of the profiling of thyroid hormone in
ACS patients. Nonetheless, additional longitudinal
studies are needed to evaluate the predictive data of
thyroid functioning in ACS and possible
implications in the therapeutic judgment [15].

Conclusion

Patients with ACS have important changes in
thyroid hormone levels and especially free T3. The
changes can preclude the extent of the condition and
can be very prognostic. Periodic observation of
thyroid activity in patients with ACS may be used to
obtain an idea of the overall risk of cardiovascular
state of the patient and also assist during therapy
efforts. Even more studies should be conducted to
identify the role of thyroid hormone level in the
outcome of ACS and to determine whether the
correction of thyroid pathology may influence the
patient prognosis.
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