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Abstract

Objective: This study aims to investigate the relationship
between thyroid function and prognosis in acute coronary
syndrome (ACS) patients after percutaneous coronary in-
tervention (PCI).Methods: According to the thyroid func-
tion status of the patients at admission, they were divided
into the euthyroid group (Group A), subclinical hyper-
thyroidism group (Group B), subclinical hypothyroidism
group (Group C), and low T3 group (Group D). The clinical
data of the four patient groups were compared. The logistic
regression model was used to analyze the relationship be-
tween thyroid function and postoperative outcomes in pa-
tients with ACS undergoing PCI. Results: A total of 200
ACS patients who underwent PCI treatment in our hospital
from January 2022 to October 2023 were selected as the re-
search population. The incidences of subclinical hyperthy-
roidism, subclinical hypothyroidism, and low T3 syndrome
were 17.00% (34/200), (36/200), and 29.50% (59/200), re-
spectively. Univariate analysis of variance showed signifi-
cant differences in age, diabetes, smoking history, systolic
pressure and heart rate at admission, shock index, blood
urea nitrogen (BUN), Cr, glucose (GLU), fibrinogen (FIB),
glycosylated hemoglobin (HbA1c), creatine kinase isoen-
zyme (CK-MB), and CRP among all groups (p < 0.05).
Thyroid function markers differed significantly across the
groups (p < 0.001). Specifically, Group B exhibited the
lowest thyroid stimulating hormone (TSH) levels (0.23 ±
0.09 mIU/L), whereas Group C displayed the highest (8.05
± 3.72mIU/L). Group D showed the lowest free triiodothy-
ronine (FT3) levels (2.74 ± 0.51 pmol/L), and Group B
had the highest free thyroxine (FT4) levels (16.31 ± 2.62
pmol/L). A significant difference in the incidences of car-
diovascular death and heart failure was observed among the
four groups (p < 0.05). Notably, Group D showed higher
incidences of cardiovascular death (11.86%) and heart fail-
ure (50.85%). Similarly, at 1-year follow-up, a significant
difference in the incidences of cardiovascular death and
heart failure were found among the four groups (p < 0.05).
Specially, Group D exhibited higher rates of cardiovascular
death (15.25%) and heart failure (27.12%). Logistic regres-

sion analyses highlighted FT3 as a significant predictor of
adverse events during hospitalization (OR = 0.335, 95%CI:
0.222–0.506, p < 0.001), while TSH emerged as an inde-
pendent risk factor for adverse events during 1-year follow-
up (OR = 1.136, 95% CI: 1.040–1.240, p = 0.005). Con-
clusion: Patients with ACS have a higher incidence of mild
thyroid dysfunction. Compared with patients with euthy-
roid function, patients with low triiodothyronine (T3) syn-
drome have a worse prognosis after PCI treatment. Serum
FT3 concentration and TSH can be used as predictors of
poor prognosis in ACS patients.
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Introduction

Acute coronary syndrome (ACS) is a common type
of coronary heart disease, including unstable angina (UA),
non-ST segment elevation myocardial infarction, and ST
segment elevation myocardial infarction (STEMI). They
account for 30% to 40% of coronary heart diseases, and the
incidence of ACS has gradually increased in recent years
[1,2].

Percutaneous coronary intervention (PCI) has become
the first choice for the treatment of ACS due to its sim-
ple surgical operation, small trauma, fast postoperative re-
covery, and rapid opening of diseased blood vessels. It
significantly reduces cardiac damage and death risk in pa-
tients with ACS [3], but some patients may still suffer from
restenosis after surgery [4].

In recent years, subclinical thyroid dysfunction has
been supposed to be the cause of the worsening of cardio-
vascular disease [5]. Changes in thyroid stimulating hor-
mone (TSH) levels within the normal range are closely re-
lated to changes in blood lipids and blood pressure [6].

Thyroid hormone has various effects on the human
cardiovascular system and can directly act on cardiomy-
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ocytes [7]. It also binds to thyroid hormone receptors
to promote the release of calcium ions from the sar-
coplasmic reticulum of cardiomyocytes, activate myocar-
dial contraction-related proteins, and improve myocardial
contractile function [8]. When hypothyroidism occurs, the
excitability of the sympathetic nervous system decreases,
which leads to bradycardia, exacerbates atherosclerosis,
and possibly increases the risk of myocardial infarction [9].

The cardiovascular system is the main target organ for
the action of thyroxine. About 80.0% of active triiodothy-
ronine (T3) is composed of deiodination of thyroxine (T4),
which can exert good biological effects. Free T3 can reg-
ulate heart rate and myocardial contractility in the human
body. Abnormal thyroid hormone metabolism can cause
various heart diseases. The incidence is negatively corre-
lated with coronary heart disease, and hypothyroidism can
easily increase the incidence of coronary heart disease [10].
LowT3 syndrome can increase themortality rate of patients
with myocardial infarction and is an independent risk factor
for cardiac death. Patients with hypothyroidism are prone
increased incidence of angina pectoris on the basis of coro-
nary artery stenosis. In severe cases, hypothyroidism will
cause myocardial infarction and threaten the patient’s life
[11].

Mild thyroid dysfunction includes subclinical hy-
pothyroidism, subclinical hyperthyroidism, and low T3
syndrome. Thyroid hormone has many effects on the car-
diovascular system. Current research [12] has confirmed
that subclinical hypothyroidism is related to hypercholes-
terolemia, hypertension, and cardiovascular disease. At
present, whether the risk factors affecting the prognosis of
PCI in ACS patients are related to the thyroid gland is still
unclear. Therefore, strengthening the research on the rela-
tionship between thyroid function and PCI prognosis in pa-
tients with ACS is important for taking effective measures
to deal with and reduce clinical mortality [13].

However, the impact of thyroid function conditions,
e.g., disorders on the prognosis of PCI in ACS patients is
still uncertain. On this basis, this study aims to analyze the
thyroid function and prognosis of ACS patients after PCI
and explore their relationship. The goal is to explore its
clinical significance, predict the poor prognosis of ACS pa-
tients after surgery, and improve the poor prognosis.

Information and Methods

Normal Information

This study is a retrospective study. Specifically, clin-
ical data of 200 ACS patients who underwent PCI in our
hospital from January 2022 to October 2023 were col-
lected. According to the thyroid function status of the pa-
tients at admission, they were divided into Group A (euthy-
roid group, n = 71), Group B (subclinical hyperthyroidism

group, n = 34), Group C (subclinical hypothyroidism group,
n = 36), and Group D (low T3 Group n = 59). All patients
were followed up until February 2024. This study com-
plied with the minimum sample size calculation. All pa-
tients signed informed consent forms. This study obtained
ethical approval from our hospital (ethical approval num-
ber: 20231106) and was conducted in line with the Decla-
ration of Helsinki principles.

Inclusion Criteria

Age >18 years old.
According to the symptoms, electrocardiogram

changes, and myocardial enzyme spectrum, the patient
was diagnosed as ACS according to the clinical diagnostic
criteria of ACS [14].

Patients who underwent PCI in our hospital.
TSH level testing was completed after admission.
The exercise treadmill test result was positive.
Clinical and follow-up data are complete.

Exclusion Criteria

Stable angina or angina due to other causes or STEMI.
Patients who develop severe complications such as

cardiogenic shock during PCI.
Patients with organic disorders of liver and kidney

function.
Patients with malignant tumors.
Patients with cardiomyopathy, congenital heart dis-

ease, and heart valve disease.
People with autoimmune dysfunction.
People with connective tissue diseases.
Patients taking oral iodine, thyroxine tablets, or other

drugs that affect thyroid function.
No history of abnormal thyroid function in the past.
Patients after thyroidectomy or partial thyroidectomy.
Patients with pituitary-hypothalamic lesions.
Pregnant or breastfeeding women.
Patients with incomplete clinical data.

Methods

(1) Investigation method: The research subjects were
asked in detail about their medical history, including age,
past medical history, family history, and smoking history.
Their body mass index was also calculated to complete the
comparison of the patient’s general information.

(2) Description of the examination indicators and in-
dicator detection methods in the collected patient data: 3
mL of venous blood was collected from all patients on an
empty stomach the day after admission. After rapid cen-
trifugation, the levels of free triiodothyronine (FT3), free
thyroxine (FT4), and high-sensitivity thyrotropin (TSH)
were measured using the Beckman Coulter Unicel DxL800
(Beckman Coulter, Inc., 20083402447, Brea, CA, USA)
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Table 1. Comparison of general data of patients.
Index Group A (n = 71) Group B (n = 34) Group C (n = 36) Group D (n = 59) F/χ2 p

Average age 64.54 ± 13.37 67.32 ± 11.91 72.83 ± 9.79 75.12 ± 10.33 10.193 <0.001
Male [n (%)] 41 (57.75) 18 (52.94) 19 (52.78) 32 (54.24) 0.360 0.948
Diabetes [n (%)] 21 (29.56) 11 (32.35) 14 (3.89) 32 (54.24) 9.039 0.029
Hypertension [n (%)] 48 (67.61) 21 (61.76) 24 (66.67) 36 (61.02) 0.797 0.850
History of smoking [n (%)] 42 (59.15) 20 (58.82) 12 (33.33) 23 (38.98) 10.133 0.017
Systolic pressure (mmHg) 137.31 ± 26.20 125.85 ± 28.39 143.53 ± 20.69 133.75 ± 27.21 2.906 0.036
Heart rate (BPM) 87.4 ± 25.5 91.2 ± 17.7 81.4 ± 21.5 78.3 ± 26.2 2.747 0.044
Shock index 0.6 ± 0.2 0.7 ± 0.1 0.6 ± 0.1 0.6 ± 0.2 3.978 0.009
BMI (kg/m2) 25.48 ± 3.96 25.99 ± 4.60 25.20 ± 2.02 25.12 ± 5.51 0.317 0.813
BUN (mmol/L) 6.6 ± 2.9 6.2 ± 2.2 7.9 ± 6.1 10.1 ± 6.1 25.425 <0.001
Cr (umol/L) 75.5 ± 10.5 71.4 ± 7.3 71.2 ± 13.7 95.3 ± 13.5 50.432 <0.001
UA (umol/L) 358.3 ± 101.0 336.7 ± 96.9 373.3 ± 112.1 402.5 ± 170.3 2.284 0.080
FIB (g/L) 3.1 ± 0.9 3.3 ± 0.8 3.5 ± 0.9 4.1 ± 1.3 10.672 <0.001
cTnI (pg/mL) 20.4 ± 23.5 28.9 ± 22.8 19.9 ± 20.5 22.9 ± 21.5 1.315 0.271
HbA1c (%) 7.3 ± 1.7 8.1 ± 2.6 7.1 ± 1.1 7.9 ± 1.8 2.387 0.049
GLU (mmol/L) 6.9 ± 3.9 7.6 ± 4.2 6.8 ± 2.1 9.6 ± 3.9 7.110 <0.001
CK-MB (U/L) 65.3 ± 35.8 125.1 ± 45.1 43.10 ± 9.50 66.4 ± 30.5 39.879 <0.001
TC (mmol/L) 4.9 ± 2.5 4.6 ± 1.2 4.8 ± 1.2 4.7 ± 1.1 0.284 0.837
TG (mmol/L) 2.1 ± 1.7 1.8 ± 1.0 1.9 ± 1.2 1.6 ± 0.7 2.108 0.101
HDL (mmol/L) 1.0 ± 0.3 1.1 ± 0.3 0.9 ± 0.3 1.0 ± 0.3 1.925 0.127
LDL-C (mmol/L) 2.9 ± 0.8 2.7 ± 1.0 3.1 ± 0.9 3.0 ± 0.9 1.562 0.200
hs-CRP (mg/L) 6.7 ± 2.2 15.0 ± 5.3 15.5 ± 11.5 41.4 ± 19.7 94.932 <0.001
*Note: CA199 is carbohydrate antigen 199 and CEA is carcinoembryonic antigen. BMI, body mass index; BUN, blood urea nitrogen;
Cr, creatinine; UA, unstable angina; FIB, fibrinogen; cTnI, cardiac enzymes such as troponin I; HbA1c, glycosylated hemoglobin;
GLU, glucose; CK-MB, creatine kinase isoenzyme; TC, cholesterol; TG, triglycerides; HDL, high-density lipoprotein; LDL-C, low-
density lipoprotein-C; hs-CRP, hypersensitive C-reactive protein.

immunoassay analyzer. At the same time, the Abbott
C16000 (Abbott Laboratories; 20162223123; Chicago, IL,
USA) fully automatic biochemical analyzer produced in
the United States was used to detect blood lipid levels.
Heart rate (HR), blood pressure (BP), and shock index
(SI) = heart rate/blood pressure were collected. Kidney
function was assessed using blood urea nitrogen (BUN)
and uric acid (UA). Blood lipids, including cholesterol
(TC), triglycerides (TG), low-density lipoprotein (LDL),
and high-density lipoprotein (HDL), were evaluated. Blood
glucose (GLU), fibrinogen (FIB), a blood routine exami-
nation, glycosylated hemoglobin (HbA1c), and cardiac en-
zymes such as troponin I (cTnI) and creatine kinase isoen-
zyme (CK-MB) peak were measured. The inflammatory
marker high-sensitivity serum C-reactive protein was de-
tected using Siemens BN-II fully automatic specific protein
analyzer.

Diagnostic Standards for the Definition of Thyroid Func-
tion Status

Thyroid hormone was measured on the second day
of admission. Specifically, blood was collected at 7 am
and tested using an AIA600 machine (Tosa Corporation,
Japan; 20113401158; Zhounan City, Yamaguchi Prefec-
ture; Tampa, FL, USA). Normal thyroid function was de-

Table 2. Comparison of two indexes between two groups (x̄ ±
s).

Index FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L)

Group A (n = 71) 4.15 ± 0.56 15.45 ± 2.53 1.44 ± 0.71
Group B (n = 34) 3.92 ± 0.73 16.31 ± 2.62 0.23 ± 0.09
Group C (n = 36) 4.07 ± 0.64 15.18 ± 2.24 8.05 ± 3.72
Group D (n = 59) 2.74 ± 0.51 14.83 ± 2.36 1.86 ± 0.78
F 70.920 2.706 163.692
p <0.001 0.047 <0.001
FT3, triiodothyronine; FT4, free thyroxine; TSH, thyroid stim-
ulating hormone.

fined as levels of TSH, FT4, and FT3 within the refer-
ence range. The normal range of data was as follows:
FT3: 2.8–6.3 pmo/L, FT4: 11.5–22.7 pmol/L, TSH: 0.35–
5.50 mIU/L. Subclinical hypothyroidism was defined when
serum TSH was above the reference range (TSH >5.50
mIU/L) and serum FT3 and FT4 were within the normal
range. Subclinical hyperthyroidism was defined as serum
TSH below the reference range (TSH <0.35 mIU/L) and
serum FT3 and FT4 were within the normal range. Low T3
syndrome was defined as low serum FT3 levels (FT3 <3.1
pmol/L) and FT4 and TSH were within the normal range.
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Table 3. Short- and long-term follow-up of patients in each group.
Index Group A (n = 71) Group B (n = 34) Group C (n = 36) Group D (n = 59) p

Adverse events during hospitalization (cases/%)
Cardiovascular death [n (%)] 1 (1.41) 4 (11.76) 0 (0.0) 7 (11.86) 0.014
Heart failure [n (%)] 9 (12.68) 10 (29.41) 10 (27.78) 30 (50.85) <0.001
Non-fatal myocardial infarction [n (%)] 1 (1.41) 0 (0.00) 2 (5.56) 3 (5.08) 0.340
Severe angina [n (%)] 1 (1.41) 2 (5.88) 4 (11.11) 3 (5.08) 0.186
Bleeding [n (%)] 1 (1.41) 1 (2.94) 2 (5.56) 4 (6.78) 0.431
Adverse events at 1-year follow-up [n (%)]
Cardiovascular death 1 (1.41) 1 (2.94) 2 (5.56) 9 (15.25) 0.011
Heart failure 5 (7.04) 2 (5.88) 9 (25.00) 16 (27.12) 0.002
Non-fatal myocardial infarction 2 (2.86) 3 (8.82) 2 (5.56) 2 (3.39) 0.530
Severe angina 2 (2.86) 2 (5.88) 4 (11.11) 1 (1.69) 0.147
Bleeding 1 (1.41) 0 (0.00) 1 (2.78) 0 (0.00) 0.530

Table 4. Results of logistic regression analysis.
Index B SE Wald p OR 95% CI

Adverse events during the hospitalization as the dependent variable
BUN 0.125 0.043 8.617 0.003 1.133 1.042–1.232
FT3 −1.092 0.210 27.135 0.000 0.335 0.222–0.506
FT4 0.130 0.058 4.973 0.026 1.139 1.016–1.277
Adverse events during the 1-year follow-up period as the dependent variable
TSH 0.127 0.045 8.055 0.005 1.136 1.040–1.240
SE, Standard Error; OR, odds ratio; Cl, confidence interval.

Statistical Analysis

The data in this study were analyzed and processed
by SPSS21.0 (IBM Corporation, Armonk, NY, USA) sta-
tistical software. For continuous variables, data were ex-
pressed as mean ± SD for normally distributed variables
and median (P25, P75) for non-normally distributed vari-
ables, with comparisons between groups conducted using
analysis of variance and the Kruskal–Wallis test, respec-
tively. For categorical variables, data were expressed as
numbers (percentages) with comparisons between groups
performed using the chi-square test. The logistic regression
model was used to analyze the relationship between thyroid
function and postoperative outcomes in patients with ACS
undergoing PCI. p < 0.05 means the difference was statis-
tically significant.

Results

Comparison of General Data

A total of 200 ACS patients in our hospital from Jan-
uary 2022 to October 2023 were finally included. Ac-
cording to the thyroid function status, they were divided
into four groups: Group A: normal thyroid function group
(71 cases), Group B: subclinical hyperthyroidism group
(34 cases), Group C: subclinical hypothyroidism group (36
cases), and Group D: low T3 syndrome group (59 cases)

(Table 1). The incidences of subclinical hyperthyroidism,
subclinical hypothyroidism, and low T3 syndrome were
17.00%, 18.00%, 29.50%, respectively. Univariate anal-
ysis of variance showed significant differences in age, di-
abetes, smoking history, systolic pressure and heart rate at
admission, shock index, BUN, Cr, GLU, FIB, HbA1c, CK-
MB, and CRP among all groups (p < 0.05). Moreover,
other data among four groups were not statistically different
(p > 0.05).

Comparison of TSH, FT3, and FT4 in the Four Groups

We measured TSH, FT3, and FT4 levels among the
four groups. The results showed (Table 2) that TSH lev-
els were 1.44 ± 0.71 mIU/L, 0.23 ± 0.09 mIU/L, 8.05 ±
3.72 mIU/LL, and 1.86 ± 0.78 mU/L for the four groups,
respectively (p < 0.001). FT3 levels were 4.15 ± 0.56
pmol/L, 3.92± 0.73 pmol/L, 4.07± 0.64 pmol/L, and 2.74
± 0.51 pmol/mL (p < 0.001). FT4 levels were 15.45 ±
2.53 pmol/L, 16.31 ± 2.62 pmol/L, 15.18 ± 2.24 pmol/L,
and 14.83 ± 2.36 pmol/L (p < 0.05).

Comparison of Short- and Long-Term Follow-up of Pa-
tients in Each Group

During hospitalization, the incidences of cardiovascu-
lar death were 1.41%, 11.76%, 0%, and 11.86% in Group
A, B, C, and D, respectively (p = 0.014). The occurrence of
heart failure varied significantly among groups, with rates
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of 12.68% in Group A, 29.41% in Group B, 27.78% in
Group C, and 50.85% in Group D (p < 0.001). No sig-
nificant differences were found between groups in other ad-
verse events such as non-fatal myocardial infarction, severe
angina, and bleeding. At 1-year follow-up, significant dif-
ferences persisted among groups in cardiovascular death (p
= 0.011) and heart failure (p = 0.002) (Table 3).

Logistic Regression Analysis of Risk Factors Related to
Long- and Short-Term Adverse Events in Patients

The occurrence of adverse events during hospitaliza-
tion was the dependent variable. The variables (e.g., sys-
tolic blood pressure, heart rate, shock finger, BUN, Cr,
GLU, FIB, HbA1c, and CK-MB)with statistical differences
among the groups of normal thyroid function, subclinical
hyperthyroidism, subclinical hypothyroidism, and low T3
syndrome were used as independent variables for stepped-
regression analysis. After confounding factors were ad-
justed, FT3, FT4, and BUNwere entered into the regression
equation. Among them, FT3 was highly correlated with the
incidence of adverse events during hospitalization (OR =
0.335, 95% CI: 0.222–0.506, p < 0.001) (Table 4).

The occurrence of adverse events during 1-year
follow-upwas used as the dependent variable, and Cr, GLU,
FT3, FT4, TSH, and other statistically significant indicators
were selected as independent variables for stepwise regres-
sion analysis. The results showed that TSH was an inde-
pendent risk factor for predicting adverse events in ACS
patients within 1 year of follow-up (OR = 1.136, 95% CI:
1.040–1.240, p = 0.005) (Table 4).

Discussion

Non-thyroid abnormal systemic diseases can cause
abnormalities in thyroid dysfunction, which is generally
called “euthyroid sick syndrome (ESS)” Surgery and fast-
ing may cause ESS, and ACS patients often accompany
varying degrees of thyroid hormone changes [15,16]. In
this study, the incidences of subclinical hyperthyroidism,
subclinical hypothyroidism, and low T3 syndrome were
17.00%, 18.00%, and 29.50%, respectively.

ACS is a common clinical disease. The disease is
a syndrome of coronary atherosclerotic plaque rupture,
bleeding, and thrombosis, which induce angina pectoris and
even infarction. If the patient does not take positive and ef-
fective treatment after the onset, then other diseases will be
induced, and severe cases will threaten the patient’s life. At
present, patients with simultaneous coronary heart disease
and normal thyroid hormones, have high levels of coro-
nary heart disease, disease mortality, and heart-based death.
However, the results of previous research are controversial.
Studies have shown that the metabolic deformation of coro-
nary heart disease can cause changes in thyroid hormone

levels. However, the conclusions differ due to the different
standards of research samples [17–20].

Basic data after admission showed that the heart rates
of patients in the three groups of subclinical hyperthy-
roidism, subclinical hypothyroidism, and low T3 syndrome
were higher than those in the euthyroid group. Heart rate is
a predictor of morbidity and mortality related to coronary
heart disease, as supported by earlier studies and substan-
tial research evidence. Thyroid hormones can act on the
cardiovascular system directly or indirectly by affecting the
patient’s heart rate levels. Given that hyperthyroidism can
cause atrial fibrillation, thyroid hormone physiology also
affects the electrophysiological properties of the heart [21].

Statistical analysis in this study found that the HGB
levels in the three groups of patients with thyroid dysfunc-
tion were significantly lower than those in the euthyroid
group (p < 0.05). A previous study [22] emphasized that
anemia is also related to a decrease in FT3 levels. An-
other study [23] showed that anemia promotes the devel-
opment of non-thyroid disease syndromes by blunting the
pituitary response to TRH and reducing peripheral conver-
sion of FT3.

A study [24] reported that, among people with coro-
nary heart disease, changes in TSH levels within the nor-
mal range are closely related to cardiovascular death. An-
other study [25] also found that changes in thyroid hormone
levels are related to the occurrence of atherosclerosis and
myocardial infarction. At the same time, they can regulate
multiple cell functions and affect cell metabolism, protein
synthesis, andmaterial transport. However, the relationship
between TSH and adverse events after PCI in patients with
non-ST-segment elevation ACS is still unclear.

This study found that Cr and UA and other indicators
reflecting renal function in the patient group with low T3
syndrome were significantly higher than those in the three
other groups. A review on the impact of low T3 syndrome
on cardiorenal syndrome in patients also showed that, as
renal function declines, the incidence of low T3 syndrome
gradually increases [26].

Analysis of the basic data of this study showed that
the proportion of patients with diabetes history in the low
T3 syndrome group was clearly higher than that of the three
other groups. Notably, patients in the subclinical hyper-
thyroidism group have a higher smoking history than other
patients, and diabetes, smoking, and drinking can lead to
an inflammatory state in the body. Therefore, thyroid dys-
function affects the short- and long-term prognosis of AMI
patients through the inflammatory mechanism [27].

The follow-up data during hospitalization showed that
patients in the low T3 syndrome group had significantly
higher adverse events of heart failure during hospitalization
than the three other groups, and their cardiovascular death
rate was significantly higher. In logistic regression anal-
ysis, FT3 had the highest correlation with the incidence of
adverse events during hospitalization (OR = 0.335, 95%CI:
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0.222–0.506, p< 0.001). This finding is consistent with the
findings in the study of Wang et al. [28]. Comparing ad-
verse events during the 1-year follow-up period showed that
the proportion of non-fatal myocardial infarction in patients
with subclinical hyperthyroidism during the follow-up pe-
riod was significantly higher than that of the three other
groups. In logistic regression analysis, TSH was an inde-
pendent risk factor for predicting adverse events in ACS
patients within 1 year of follow-up, and TSH was an inde-
pendent risk factor for adverse events during 1-year follow-
up (OR= 1.136, 95%CI: 1.040–1.240, p = 0.005). Thus, we
speculate that FT3 can be used as a predictor of short-term
adverse prognosis, while TSH can be used as a predictor
of long-term prognosis. This view requires further research
for confirmation.

This study also has certain limitations. First, this study
is a single-center study with a limited number of partici-
pants. Thus, the results are more of a baseline study and
supplement to the field, and larger studies are needed. Sec-
ond, various biases are inevitably observed in retrospec-
tive studies. In our work, potential selection bias may
be present. Third, current studies have shown that thy-
roid hormones decrease within a short time after the oc-
currence of ACS. This study did not detect thyroid hor-
mones during patient follow-up, and further analysis was
not conducted. Fourth, the expression and activity of vari-
ous abzyme subtypes of thyroxine deiodinase activity, ac-
tivation complexes, and nuclear thyroid hormone receptor
subtypes differ between tissues and organs [29] and may
affect the results of the study. Finally, variables such as
comorbidity and drug use were excluded in this study. For
example, some cardiac drugs such as amiodarone also affect
the occurrence of thyroid disease [30], and this study did not
further determine the impact of these drugs on thyroid hor-
mone levels. In future studies, we will include additional
variables for a more comprehensive analysis.

Conclusion

Patients with ACS have a higher incidence of thy-
roid dysfunction. Compared with patients with euthyroid
function, patients with low T3 syndrome have significantly
higher myocardial injury markers and inflammatory mark-
ers, and the prognosis after PCI is poor. Effective measures
should bemade to improve the prognosis of patients. Serum
FT3 concentration and TSH can be used as predictors of
poor prognosis in ACS patients.
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