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Background: The prognostic role of the soluble circulating suppression of tumorigenicity 2 marker (sST2) in different cardiovascular 
diseases (CVD) is still under investigation. This research aimed to assess the serum levels of sST2 in the blood of individuals with 
ischemic heart disease and its relation to disease severity, also to examine any changes in sST2 levels following a successful 
percutaneous coronary intervention (PCI) in those patients.
Methods: A total of 33 ischemic patients and 30 non-ischemic controls were included. The plasma level of sST2 was measured using 
commercially available ELISA assay kit, at baseline and 24–48 h after the intervention in the ischemic group.
Results: On admission, there was a significant difference between the group of acute/chronic coronary syndrome cases and controls 
regarding the sST2 plasma level (p < 0.001). There was an insignificant difference between the three ischemic subgroups at the 
baseline sST2 level (p = 0.38). The plasma sST2 level decreased significantly after PCI (from 20.70 ± 1.71 to 16.51 ± 2.43, p = 0.006). 
There was a modestly just significant positive correlation between the acute change in post-PCI sST2 level and the severity of ischemia 
as measured by the Modified Gensini Score (MGS) (r = 0.45, p = 0.05). In spite of the highly significant improvement in the coronary 
TIMI flow of ischemic group after PCI, there was insignificant negative correlation between the post- PCI delta change in the sST2 
level and the post-PCI TIMI coronary flow grade.
Conclusion: A significantly high plasma level of sST2 in patients with myocardial ischemia and controlled cardiovascular risk factors 
showed an immediate reduction after successful revascularization. The high baseline level of the sST2 marker and the acute post-PCI 
reduction was mainly related to the severity of ischemia rather than left ventricular function.
Keywords: soluble circulating suppression of tumorigenicity 2 marker, percutaneous coronary intervention, acute/chronic coronary 
syndrome, severity of ischemia, modified gensini score, revascularization

Introduction
Coronary artery disease (CAD) is one of the leading causes of mortality worldwide.1,2 Therefore, the new research was 
focused on developing primary and secondary preventive measures to prevent cardiovascular complications and death. 
Despite advances in healthcare, early detection of ischemic events remains a significant challenge. Many cardiac 
biomarkers have high sensitivity for detecting myocardial damage, but there are limitations in interpreting the extent 
of myocardial tissue damage, which is an area of active research. The ST2 gene was first discovered as part of the large 
IL-1 gene cluster in 1989.3

Two of the four gene isoforms are most relevant for cardiovascular (CV) disease, which is IL1RL1-b or ST2L (a 
transmembrane ligand belonging to the interleukin-1 receptor family) and the serum-soluble form called IL1RL1-a or 
sST2 (a truncated receptor).2 When fibroblasts and cardiomyocytes are stretched and deformed, the ST2 gene is 
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abundantly expressed, and ST2L becomes responsive to IL-33.2,4,5 As IL-33 has anti-remodelling features, it prevents 
cardiomyocyte hypertrophy and fibrosis.2,6,7 Additionally, it appears that the ST2L-IL-33 relationship results in the 
inhibition of the Mitogen-Activated Protein Kinase (MAPK) pathway brought on by angiotensin II or phenylephrine.5

While sST2 works as a “decoy receptor” for circulating IL-33, it can block IL-33’s positive action.2,8 As a result, 
many researchers have discovered that the serum sST2 level is one of the early indicators of heart failure (HF), along 
with a variety of biomarkers such as brain natriuretic peptide (BNP), NT-proBNP, galectin-3, procalcitonin, and growth 
differentiation factor 15 (GDF15), some of which can be elevated with non-cardiac conditions such as sepsis and renal 
failure.7,9 Moreover, two reports confirm the diagnostic and prognostic values of sST2 in patients presenting to 
emergency departments with chest pain and post-myocardial infarction along with other biomarkers, especially NT- 
proBNP, which consistently improves risk stratification.10,11

In addition, other studies have shown that increased sST2 concentrations (above 35 ng/mL) significantly increase the risk 
of cardiovascular events, including death, advancing left ventricular (LV) failure, and hospitalization for heart failure.12 

Because of sST2’s low biological variability, Wu et al recommend serial monitoring of its level as one of the favourable 
criteria that are not available in other biomarkers, such as BNP or NT-proBNP.13 Some researches were conducted to find 
better markers for CAD and HF diseases that are more accurate and comprehensive. Moreover, the ability of the biomarkers 
to detect the prognosis of ischemia and the outcome of different management techniques adds advantages to some 
biomarkers over others.14 As a result, this study aimed to identify the role of plasma sST2 as an early marker of myocardial 
ischemia and a predictor of the severity of ischemia in the presence of cardiac remodelling and left ventricular dysfunction.

Methods
Study Design
This study included two designs:

(A) Case-control design (baseline comparison between ischemic heart disease and non-ischemic heart disease-control groups)
(B) Prospective observation study design (follow-up of only ischemic heart disease group)

Inclusion and Exclusion Criteria
In this study, 33 patients aged 40 or older with risk factors for ischemic heart disease (IHD) and acute and chronic 
coronary syndrome symptoms were enrolled. Routine diagnostic investigations were performed, including an electro-
cardiogram, cardiac markers, and transthoracic echocardiography (2D-TTE). Acute changes in left ventricular function 
were assessed using conventional two-dimensional transthoracic echocardiography (2D-TTE), and the severity of 
ischemia during revascularization was assessed using the Modified Gensini Score. Blood samples for the plasma ST2 
level were taken at presentation and 24–48 h after revascularization (angioplasty with stent placement). Additionally, the 
plasma ST2 levels were obtained from 30 control subjects aged 40 or older with risk factors for IHD but without any 
ischemic symptoms and normal results on all routine diagnostic investigations. The study group of ischemic patients who 
underwent coronary angiography with stent placement was divided into three subgroups: group 1: single-vessel disease; 
group 2: two-vessel disease; and group 3: multivessel disease including left main disease. The Modified Gensini Score 
(MGS) was measured according to previous research on scores of coronary artery severity.15,16

The following exclusion criteria were used in the study to avoid any systemic diseases that could lead to high plasma 
levels of sST2: left ventricular dysfunction with ejection fraction (EF) less than 50%, and arrhythmias including atrial 
fibrillation (AF), valvular or structural heart diseases, uncontrolled hypertension (HTN) or diabetes mellitus (DM), 
pulmonary diseases (such as chronic obstructive pulmonary disease, obstructive sleep apnea, pulmonary embolism, 
bronchial asthma, pulmonary hypertension, and respiratory failure), obesity, systemic infection or inflammation, and 
renal dysfunction.17 Informed consent was obtained from each participant, and the study protocol adhered to the ethical 
guidelines of the 1975 Declaration of Helsinki. The study protocol was previously approved by South Valley University’s 
Ethics Committee on Research on Humans (Ethical approval code: SVU-MED-MBC004-4-22-10-469).
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Transthoracic Echocardiography
All patients underwent conventional transthoracic echocardiography with standard two-dimensional, M-mode, and 
Doppler views using an iE33 Philips Healthcare ultrasound machine (Netherlands) equipped with a two-dimensional 
cardiac probe S5–1 (1–5 MHz). The TTE views were analyzed offline to establish ventricular dimensions and functions 
and exclude any cases with valvular, structural, and myocardial disorders or significant left ventricular systolic dysfunc-
tion (EF < 50%). Additionally, all studies were electrocardiogram (ECG)-gated.

Coronary Angioplasty with Stent Placement and Patients’ Selection
Patients with acute and chronic coronary syndromes were evaluated by the heart team for revascularization options, including 
optimal medical therapy (OMT), coronary artery bypass graft (CABG), or percutaneous coronary intervention (PCI), 
according to the 2018 European Society of Cardiology/European Association for Cardio-Thoracic Surgery (ESC/EACTS) 
guidelines on myocardial revascularization.18 Diagnostic coronary angiography was performed under local anaesthesia with 
fluoroscopic guidance in angina cases where non-invasive testing was insufficient to provide a suitable diagnosis. A decision 
for percutaneous coronary intervention was made by two independent cardiologists who were unaware of the research area 
and any significant lesion with angiographic luminal stenosis of 50% or more of the artery diameter. Selinger’s technique 
used the right femoral artery puncture for all cases. Selective left and right coronary angiography in multiple views using 
Judkins left, and right 4F catheters were used, respectively. At the same time, the MGS was used to determine the severity of 
coronary artery stenosis from angiograms. As mentioned in previous research, the total score of the MGS was divided into 
two sections. The first section was the percentage of coronary artery stenosis graded from 1 to 4 (grade 1: 1%–49% decrease 
in the lumen diameter, grade 2: 50%–74% stenosis, grade 3: 75%–99% stenosis, and grade 4: 100% occlusion).16,17 

The second section of the score was the factor for each artery according to its significance, as follows: (20) left anterior 
descending (LAD), (20) left circumflex (LCX), (20) right coronary artery (RCA), (10) main diagonal branch (D1), (10) 
obtuse marginal branch (OM1), (10) main posterior descending branch (PDA), (5) left main (LM), and (5) first septal 
perforator (S1).16 The proportion of each stenotic vessel was multiplied by the factor of that vessel. In the case of the lateral 
wall being supplied mainly by a large obtuse marginal or intermediate vessel, the factor of this vessel would be the same as 
the LCX, which was 20, and the non-dominant or small LCX would have a small factor of 10.19,20 After an intervention, all 
hemostatic measures were taken for the patient’s safety.

Biochemical Studies
A total of 5 mL of venous blood samples were obtained from each participant at baseline and 24–72 h after the 
intervention in the ischemic group using serum separator gel tubes. The samples were allowed to clot at 37 °C for 
half an hour, then centrifuged at 3500 rpm for 10 min. The separated sera were aliquoted into 1 mL cryotubes and 
stored at −80 °C until measurement of sST2 using a commercially available ELISA kit supplied by Elabscience, 
USA (Catalog number E-EL-H6082). The sandwich-ELISA principle was used, with a sensitivity of 0.19 ng/mL, 
a detection range of 0.31–20 ng/mL, and a coefficient of variation of ˂ 10%. The assays were performed using 
a microplate ELISA reader (EMR 500, USA) according to the manufacturer’s protocol.

Follow-Up
All patients received the recommended medical treatment, including dual antiplatelet therapy, according to the 2018 
ESC/EACTS guidelines on myocardial revascularization.17 Post-PCI follow-up withdrawal of the plasma sST2 and 
2-D TTE to assess biventricular remodelling and function was performed by independent, experienced echocardiogra-
phers who were blinded to the patient classification.

Statistical Analysis
Statistical analysis was carried out using IBM SPSS version 24. The Shapiro–Wilk test was used to quantitatively test the 
normality of the data after it had been visually evaluated using histograms and a common Q-Q plot. The mean ± standard 
error (SEM) was used to express continuous normal data. A comparison of the same group’s data was performed before 
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and after the intervention using a paired t-test and between the two groups using an independent t-test. A one-way 
ANOVA was used when there were more than two different groups. The difference between values before and after an 
intervention is known as the delta change (Δ). The Pearson correlation coefficient was used to evaluate the correlation. 
The authors are fully responsible for the integrity of the data and have full access to it. Significance was defined as 
p-value ≤ 0.05 and highly significant at p < 0.01.

Results
The demographic and baseline clinical, biochemical, and angiographic data of the patients are presented in (Table 1). 
There were no statistically significant differences in the frequency of body mass index or controlled risk factors such as 
hypertension or diabetes between the two groups. However, the ischemic group had higher levels of aging (p < 0.001) 
and a higher proportion of males (p = 0.005) compared to the control group. Additionally, as measured by EF, left 
ventricular function was within the normal range up to the lower limit of normality in the ischemic group compared to 
the control group (EF of ischemic group: from 52.88 ± 1.08% to 59.86 ± 0.67%, p = 0.001).

Angiographic results and Severity of Coronary Artery Stenosis
Out of 33 ischemic patients, 17 (51.5%) had a single diseased vessel, 7 (21.2%) had two diseased vessels, and 9 (27.2%) had 
multivessel disease. The difference between the single-vessel disease, two-vessel disease, and multivessel disease groups in 
the mean MGS was highly significant (59.41±2.18, 131.42±7.37, 183.33±2.20, respectively, P < 0.001) as shown in (Table 1).

Baseline Comparison of the Plasma sST2 Levels Between the Study Groups and 
Controls
The study results indicated a significant increase in the plasma level of sST2 in ischemic patients compared to controls. The 
ischemic patients had a mean plasma level of sST2 of 20.70 ± 1.71 ng/mL, while the controls had a mean plasma level of sST2 
of 6.24 ± 1.42 ng/mL (Figure 1). However, there was no significant difference in the baseline ST2 level between the subgroups 
of ischemic patients with single-vessel disease, two-vessel disease, and multivessel disease (p = 0.38). This suggests that the 
degree of vessel disease does not have a significant impact on the baseline level of sST2 in ischemic patients.

Table 1 The Baseline Demographic, Clinical, Biochemical, and Angiographic Characteristics of the Ischemic versus Control 
Groups

Demographic/Clinical/Biochemical/ 
Angiographic Data

Control Cases 
(N=30)

Ischemic Cases (N=33)

1VD (N=17) 2VD (N=7) MVD (N=9) P-value

Age (years) 44.73±1.53 57.29±1.53 50.85±4.68 60.44±2.39 <0.001

Male gender, (n, %) 12 (40%) 11 (70%) 7 (100%) 8 (86%) 0.005

BMI (kg/m2) 29.40±0.64 28.70±0.76 28.42±0.97 27.44±0.91 0.44

DM (n, %) 6 (20%) 9 (60%) 3 (33%) 4 (57%) 0.11

HTN (n, %) 12 (40%) 9 (50%) 3 (33%) 6 (57%) 0.51

LV-EF (%) 59.86±0.67 59.58±1.44 56.85±2.16 52.88±1.08 0.001

MGS – 59.41±2.18 131.42±7.37 183.33±2.20 <0.001

sST2 (ng/mL) 6.24±1.42 22.36±2.47 16.15±3.45 21.05±3.18 <0.001

Notes: Continuous data represented as mean± SEM, categorical data in the form of n and percentage. Statistical analysis between the different groups by one 
way ANOVA. Significant P- value is < 0.05. Highly significant P-value is <0.001. 
Abbreviations: BMI, body mass index; DM, diabetes mellitus; HTN, hypertension; LV-EF, left ventricular ejection fraction; MGS, Modified Gensini Score; sST2, 
soluble suppression of tumorigenicity 2 marker; 1VD, single vessel disease; 2VD, two vessels’ diseases; MVD, multivessels’ diseases; N, number.
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Acute Changes in Plasma Level of sST2 and TIMI Coronary Flow After PCI
After 24–48 h of percutaneous coronary artery intervention, there was a significant reduction in the plasma level of sST2 (P = 
0.006). The level was 20.70 ± 1.71 ng/mL before the intervention and decreased to 16.52 ± 1.84 ng/mL afterward, as shown in 
(Figure 2). Moreover, there was a highly significant improvement in the coronary TIMI flow after PCI (P = 0.0001).

The Relation of Acute Changes in the Plasma Level of sST2 to the Possible Confounding 
Risk Factors: MGS, Aging, Left Ventricular Function, Controlled DM and HTN
A linear correlation was performed between the percent change in the ischemic group’s plasma level of sST2 after 
intervention (∆) and the mean of MGS, LV-EF, aging, and the presence of controlled cardiovascular risks factors such as 

Figure 1 The comparative difference in the baseline plasma level of sST2 between ischemic and control groups. 
Notes: Highly significant growth in the level of sST2 in the ischemic patients more than control ones. Reported data were expressed as mean values ±SEM. **Highly 
significant P-value (< 0.001). Statistical analysis between the different 2 groups was done by independent 2-tailed t test. 
Abbreviation: sST2, soluble suppression of tumorigenicity 2 marker.

Figure 2 Acute changes in the plasma level of sST2 after PCI in the ischemic group. 
Notes: Significant reduction in sST2 plasma level after 24–72 hours of intervention (from 20.70±1.71 ng/mL to 16.52±1.84 ng/mL, P= 0.006). *Significant difference between 
the 2 stages of the ischemic patients. Reported data was expressed as mean values ±SEM. Significant P-value < 0.05. Statistical analysis was done by paired 2-tailed t-test of 
the same group of patients. 
Abbreviations: sST2, soluble suppression of tumorigenicity 2 marker; Pre, before; Post, after; PCI, percutaneous coronary intervention.
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diabetes mellitus (DM) and hypertension (HTN). The correlation between the acute post-PCI delta change in the plasma 
level of sST2 (∆) and the mean value of MGS is modest and slightly significant (r = 0.45, p = 0.05). However, there were 
weak, insignificant negative correlations between the acute post-PCI delta change in the sST2 level (∆) and LV-EF, age, 
and controlled DM values (r = −0.25, −0.006, −0.13; p = 0.98, 0.30, 0.59, respectively) (Table 2). A weak, insignificant 
positive correlation was found between the sST2 (∆) level and the presence of a controlled HTN, as shown in Table 2. 
These results indicated that the acute change in sST2 plasma level after the intervention is mainly affected by the degree 
of ischemia and revascularization rather than the differences in the presence of controlled risk factors such as DM, HTN, 
advanced aging, or changes in LV-EF within the normal range.

Furthermore, in spite of the highly significant improvement in the coronary TIMI flow of ischemic group after PCI 
and the significant correlation between the post- PCI delta change in the sST2 level and the severity of coronary stenosis 
by using MGS, there was insignificant negative correlation between the post- PCI delta change in the sST2 level and the 
post-PCI TIMI coronary flow grade (r = −0.18, p = 0.46). Which means that the more reduction in the sST2 level post- 
PCI was associated with more improvement in the TIMI flow grade.

Discussion
In recent clinical practice guideline updates, the American College of Cardiology/American Heart Association (ACC/ 
AHA) has recommended the measurement of sST2 for risk stratification and prognostic value in heart failure (HF) 
patients with acute decompensated heart failure (ADHF) and chronic HF.7 Since 2013, there have been two main research 
groups with opposing views on the relationship of ST2 to cardiovascular disease (CVD). One group has suggested the 
use of sST2 as a predictor of HF hospitalization and death and 30-day adverse events after myocardial infarction (MI), 
while the other group has found that despite the prognostic role of sST2 in ischemic heart disease being demonstrated, its 
pathogenesis still requires further studies and, in some cases, the ability of sST2 to predict HF is limited.7,21

In this study, the researchers reported a statistically significant higher level of sST2 in ischemic patients compared to 
controls with the same controlled risk factors, including diabetes mellitus (DM) and hypertension (HTN), despite the 
significant difference in gender between the two groups. In agree with the results of some prior publications, a high sST2 
level, significantly more than 28.4 ng/mL, was observed in a study group with a high percentage of men and 
hypertension.22 Moreover, the Framingham Heart Study demonstrated that male gender and advanced age were related 
to greater sST2 concentrations (p = 0.0001, 0.004, respectively) after controlling for CAD, HF, AF, diabetes, HTN, 
obesity, valvular disease, LV systolic dysfunction, and pulmonary and renal dysfunction.17 In other studies, higher sST2 
levels could also result from different CVDs such as HF, HTN, diabetes, AF, and valvular heart disease. Some non- 
cardiac conditions, including inflammation, asthma, fibroproliferative disorders, rheumatoid arthritis, autoimmune con-
ditions, sepsis, and trauma, have been linked to high sST2 levels.3,23

Therefore, all patients with left ventricular dysfunction (EF < 50%), any arrhythmia including AF, valvular or structural 
heart diseases, uncontrolled hypertension or diabetes, pulmonary diseases (chronic obstructive pulmonary disease, obstruc-
tive sleep apnea, bronchial asthma, pulmonary embolism, pulmonary hypertension, and respiratory failure), obesity, 
systemic infection or inflammation, and renal dysfunction were excluded from the current study to avoid misleading results.

The most interesting finding in the current study was the significant reduction in the plasma level of sST2 after 
revascularization through PCI (p < 0.001). The same result was observed by Eggers et al as a part of the Global Use 

Table 2 Correlation Table Between the Acute Delta Changes in the Plasma sST2 Level to the MGS, Aging, LV-EF, Controlled DM and HTN

Post PCI sST2 ∆ Change of 
Ischemic Group

MGS Age LV-EF DM HTN

r p r p r p r p r p

∆ 0.45 0.05 −0.006 0.98 −0.25 0.30 −0.13 0.59 0.43 0.06

Notes: Δ, Difference between plasma level of sST2 value 24–72hrs after and before percutaneous coronary intervention. P- value < 0.05 is significant. P- value = 0.05 is just 
significant. Statistical analysis was done by bivariate Pearson correlation (r). 
Abbreviations: Post-PCI, after percutaneous coronary intervention; MGS, Modified Gensini Score; sST2, soluble suppression of tumorigenicity 2 marker; LV-EF, left 
ventricular ejection fraction. DM, diabetes mellitus; HTN, hypertension.
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of Strategies to Open Occluded Arteries (GUSTO) IV research (a randomized trial of adjunctive treatment of 
NSTEMI with GIIbIIIa), when 403 of the 7800 patients with ischemic symptoms and either a positive cardiac 
troponin test or 0.5-mm ST-segment depression in ECG were identified in the serial ST2 monitoring.24 Blood 
samples were collected 24, 48, and 72 h after randomization. The maximum level of ST2 was found 6 to 17 
h following the onset of symptoms, which is consistent with data from patients with STEMI. By 24–48 h after the 
onset of symptoms, the levels had subsequently dropped to a stable level of around 20 ng/mL.25 In addition, when 
patients with diabetes had critical limb ischemia, Caporali et al observed that one of the tumor necrosis factor 
(TNF)-alpha receptor families (neurotrophin p75 receptor) was excessively released in postischemic 
neovascularization.25 This receptor can enhance the sST2 gene transcription and, in turn, result in the prevention 
of complete revascularization by endothelial cells.

Contrary to some previous publications, the authors found a positive, modest, and statistically significant correlation 
between the mean value of MGS and the percentage of sST2 level reduction after revascularization by PCI (r = 0.45, p = 
0.05). This meant that the most severe ischemia was associated with the highest plasma level of sST2, which showed 
a marked drop after successful PCI. Therefore, sST2 can be considered one of the primary indicators of the severity of 
cardiomyocyte ischemia and recovery. There was a negative, weak, and statistically insignificant correlation between the 
acute post-PCI change in sST2 plasma level and LV-EF, age, and DM values. In contrast to Dieplinger et al’s study, 
which assessed the serum level of sST2 in an ischemic study group, 229 patients had the insignificant single-vessel 
disease (17%), 323 had the significant single-vessel disease (24%), 300 had the significant two-vessel disease (22%), 493 
had the significant multivessel disease (37%), and 129 patients had HF; it was found that sST2 level was not linked to the 
severity of CAD (r = 0.038, p = 0.159).26

The study by Weir et al is in line with the present study, which identified a positive correlation between endocardial, 
epicardial, and microvascular obstruction on the one hand and sST2 serum concentrations on the other in 100 patients 
with acute MI.27 Similar results were observed in the CLARITY-TIMI 28 trial in patients with STEMI, where ascending 
quartiles of serum sST2 were not associated with chronic LV wall stress, aging, hypertension, prior MI, or HF.28 In the 
post-MI stage, there were differences in the acute temporal changes in serum sST2 and NT-proBNP.22 Most patients had 
serial monitoring of the serum sST2 for one to four days following MI symptoms and at the time of the angiogram. While 
the mean NT-proBNP increased by an average of 386 pg/mL, approximately six times as much as sST2, with a minor 
average drop in sST2 of 0.009 ng/mL after four days of symptoms.22,28

There was a significant three-fold elevation in the sST2 level in ischemic patients with severe coronary artery stenosis 
than in less severe cases, which was graded by angiographic TIMI flow and TIMI myocardial perfusion.22 At the same 
time, the natriuretic peptide marker was more closely associated with LVEF than sST2. These results implied that plasma 
sST2 measures the amount of damaged tissue and the accompanying necrosis and inflammatory processes, while the NT- 
proBNP level is related to cardiac mechanical stress.22 In contrast to NT-proBNP, ST2 levels at baseline were more 
accurate at predicting death or heart failure than levels four days later (ie, at angiography).22

In light of the above results, we attribute the positive correlation between post-PCI sST2 acute changes and MGS to the 
fact that several studies conducted in the lab and on animals have shown how the IL-33/ST2 signaling cascade contributes 
to the inflammatory process and cellular damage during ischemia.6 Furthermore, the role of IL-33 as a regulator of 
cardiomyocyte hypertrophy, fibrosis, apoptosis, plaque stability, and cardiac dysfunction following MI has a crucial clinical 
impact on post-ischemia prognosis, including hospitalization, death, and the best time for revascularization.6

Conclusion
Ischemic patients with controlled risk factors had significantly higher plasma levels of sST2 compared to patients with 
the same risk factors but without cardiac ischemia. The significant reduction in sST2 plasma levels began as early as one- 
day post-PCI, regardless of the patient’s age or changes in LVEF within the normal range. After successful revascular-
ization by PCI, there was a positive correlation between the severity of coronary artery stenosis and the acute post-PCI 
reduction in sST2, suggesting that sST2 is a highly sensitive early indicator of the degree of ischemia and the 
effectiveness of revascularization.
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Limitations and Recommendations
Although this study was based on the opinions of expert cardiologists to avoid the risk of error in assessing the CA 
stenosis extent, guided by MGS, the risk of subjective measurement of CAD severity is high. We measured all changes in 
sST2 plasma levels during the acute post-PCI stage, and a more extended follow-up period will likely verify the current 
findings for prognostic values. The study main limitation is the small sample size, so to further ensure the absence of 
confounding factors, we recommend increasing the sample size and recruiting individuals from various ages, genders, 
and LVEF groups. This is because changes in left ventricular diastolic and systolic function, as determined by advanced 
monitoring techniques, may influence the sST2 level.
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