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Abstract

Objectives: Percutaneous coronary intervention (PCI) is the preferred treatment for ST-elevation
myocardial infarction (STEMI); however, reduced left ventricular ejection fraction (LVEF) remains a
critical issue post-PCl. Serum uric acid (SUA) has emerged as a biomarker linked to cardiovascular
events and may be associated with LVEF. This study aims to investigate the relationship between
SUA levels and LVEF in STEMI patients treated with primary PCI and identify potential biomarkers
for predicting patient outcomes.

Methods: This prospective study was conducted at Afshar Hospital, Shahid Sadoughi University of
Medical Sciences of Yazd, from September 2019 to March 2021. Participants included 254
consecutive ST-elevation myocardial infarction (STEMI) patients undergoing primary PCI. Exclusion
criteria were contraindications for angiography, history of myocardial infarction, PCI, CABG,
NSTEMI, thrombolytic treatment, kidney diseases, gout, or alcoholism. Demographic data, clinical
history, SUA levels, and echocardiographic parameters were collected. Statistical analysis was
performed using SPSS version 20.0, with significance at p<0.05.

Results: 81.49% of patients were male, with a mean age of 57.7+11.47 years. Hypertension was the
most prevalent condition (42.9%). SUA levels did not significantly differ between patients with LVEF
below and above 40% (p=0.39). However, smoking was significantly associated with reduced LVEF
(p<0.001). A weak negative correlation between SUA and LVEF was observed in males (p=0.012) but
not in females (p=0.097). Overall, a weak negative correlation between SUA and LVEF was
statistically significant (p=0.05).

Conclusions: Our findings revealed a weak but statistically significant overall negative correlation
between SUA and EF. Further research with larger, more diverse populations is necessary to elucidate
the relationship between SUA and cardiac function in STEMI patients.

Keywords: ST-elevation myocardial infarction, Serum uric acid, percutaneous coronary intervention
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Introduction

cute ST-elevation myocardial infarction
A (STEMI) occurs when blood flow to a part

of the heart muscle is severely reduced or
completely blocked. It can result in serious health
problems and even death, particularly in developing
countries. (1). PCI is the preferred perfusion strategy
for STEMI patients (2). However, regardless of
improvement in STEMI management, some patients
may have poor outcomes, like reduced LVEF.
Decreasing ejection fraction of the left ventricle
causes dysfunctions of other organs, eventually
giving rise to a poor prognosis as complications on
the in-hospital prognosis of STEMI patients after PCI
(3). One of the biomarkers that has appeared
positively associated with cardiovascular events is
SUA due to its relationship to total serum antioxidant
capacity (4-7). However, the role of SUA in
predicting LV function and outcomes in patients with
STMI undergoing PCI remains unclear. Therefore,
this study aims to investigate the relationship
between SUA level and LVEF in patients with acute
STEMI treated with PCl and also identify new
biomarkers for predicting outcomes in these patients.

Matherials and Methods

Patient selection

This retrospective study was conducted at Afshar
Hospital, affiliated with Shahid Sadoughi University
Medical Sciences, from September 2019 to March
2021.  Participants included 254 consecutive
patients diagnosed with acute STEMI who
underwent primary PCIl. The diagnosis of STEMI
was based on the criteria set by the American
College of Cardiology (ACC) and the European
Society of Cardiology. Exclusion criteria included
contraindications for angiography, history of at least
one MI, PCl, CABG, NSTEMI, or thrombolytic
treatment, kidney diseases, gout, and alcoholism.

Data collection

Demographic variables included age, sex, BMI, and
history of other diseases such as hyperlipidemia,
hypertension, diabetes mellitus, and smoking. Serum
urea levels of patients and echocardiographic
parameters including ejection fraction, were
collected.
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Laboratory measurements

Blood samples were collected intravenously from
each patient before the PCI procedure. SUA was
assessed using a 7600 automatic biochemistry
analyzer (Hitachi Limited Corporation, Japan).

Coronary angiography

Participants with STEMI underwent coronary
angiography and PCI via femoral artery access.
Coronary angiography was examined with Philips V
5000 (Netherlands) and by the Judkin protocol. After
the primary PCI, the patients received medical
treatment based on the routine instructions and were
monitored for 24 hours in the CCU.

Echocardiography

Echocardiographic analysis was performed 48 hours
after hospitalization using a VIVID 4 ultrasound
systems device (GE Medical Systems, USA). The
procedure adhered to the guidelines of the American
Society of Echocardiography, and measurements
were obtained.

Ethical consideration

This study was approved by the ethical committee
of Shahid Sadoughi University of Medical Sciences
(IR.SSU.MEDICINE.REC.1397.082), and written
informed consent was obtained from all patients
before the study.

Statistical analysis

The data were analyzed using SPSS version 20.0
software. Quantitative data were expressed as
meantstandard  deviation and analyzed by
independent t-test. The Chi-square test was used to
analyze the categorical data. The relationship
between SUA and EF was analyzed using Pearson's
correlation coefficient analysis. P<0.05 was
considered statistically significant.

Results

The basic and clinical characteristics of all 254
patients with STEMI who had undergone PCI are
summarized in Table 1. The most prevalent medical
condition among these patients was hypertension,
while diabetes was the least common Table 1.

Cardiovasc Biomed J 2024; 4(1): 40-44. http://cbj.ssu.ac.ir
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Tablel. Baseline characteristics of patients

Age; meanzsd
Sex, Male n (%)
DM n (%)

HTN n (%)
HLP n (%)
smoking n (%)
BMI; meantsd

Hospitalization; meanzsd

57.7165 + 11.47
207(81.49)
70(26%)
109(42.9%)
73(28.7%)
96(37.8%)
26.79 +4.35

4.44 £3.12

Data are presented with mean+SD, number (%); BMI: Body Mass Index; DM: diabetes mellitus

Table 2 presents demographic and clinical features of
patients with EF below and above 40 that indicate
age, sex, BMI, hypertension, hyperlipidemia, and
SUA did not demonstrate any significant association
with ejection fraction (EF) in patients following PCI.

However, there is a notable and significant
association between smoking and EF in these
patients.(p-values >0.05). The average length of
hospital stay was similar for both groups. (Average
hospital stay was 4.44+1.68 days)

Table2. Comparison of demographic and basic clinical data in patients with EF<40 and EF>40

Ef<40 Ef>40 I
N=72 N=1g2 ~ PVale
Male 63(30.4%)  144(69.6%)

SN fomale  9(19.14%)  38(80.85%)  0.15
UricAcid, meanzsd 572+154 532+1.32 0.39
BMI, meanzsd 26.87+173 26.77+4 0.88
Age, meantsd 505+14.1 57 +11.64 0.56
Hospitalization, meanzsd 4.7 £ 2.67 4.35+1.63 0.23
DM, n (%) 20(27.5%) 50(27.8%) 0.96
HTN, n (%) 27(37.5%) 82(45.1%) 0.27
Smoking, n (%) 41(56.9%) 55(30.2%)  <0.001
HLP, n (%) 21(8.2%) 52(20.4%) 0.92

Data are presented using meanx SD and frequency (percentage). Statistical analysis was conducted using the chi-square

test and independent t-test.

In males, there was a weak negative correlation
between EF and uric acid, but it was not statistically
significant. Additionally, there was a weak positive
correlation in females, which also was not

statistically significant. However, there was an
overall weak negative correlation between EF and
SUA, which was statistically significant. Table 3 and
Figures 1-2 show the results.

Table3. Correlation of SUA and EF

Gender Pearson Correlation p-value
male .012

Female .097
Total 0.05

Cardiovasc Biomed J 2024; 4(1): 40-44 http://cbj.ssu.ac.ir
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Gender: female
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Figurel. Correlation between the LVEF SUA in females

Discussion

This study aims to investigate the relationship
between SUA level and LVEF in patients with acute
STEMI treated with primary PCI and guide clinical
decision-making in this high-risk population. Our
study revealed that demographic factors such as age,
sex, BMI, and SUA did not show significant
associations with EF after PCI. The absence of
significant associations in our study necessitates
further discussion. First, in the context of our study
population age is a well-known factor influencing
cardiovascular outcomes (8), including EF (9).
However, within the context of our study, age may
not independently impact EF after PCI. This may be
due to the relatively narrow age range of participants
or to the successful treatment of age-related
comorbidities. ~ Similarly, sex differences in
cardiovascular outcomes have been extensively
studied, with women generally showing better
outcomes than men (10). However, this study did not
find a significant association between sex and EF
after PCI. This may reflect advances in the treatment
of female STEMI patients. Additionally, SUA levels
have been implicated in cardiovascular disease
progression, including adverse left ventricular
remodeling and impaired cardiac function (4, 11).
However, our study did not find a significant
association between SUA levels and EF post-PCI.
This lack of association may be attributed to the
complex interplay between SUA levels and other
pathophysiological mechanisms in STEMI. The
present study examined the correlation between SUA
levels and EF in patients with acute STEMI
undergoing PCIl. However, previous research has
suggested a potential link between elevated SUA
levels and adverse cardiovascular disease outcomes

CCBYNC 4.0
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Figure2. Correlation between the LVEF and SUA in
males

(12). The relationship between SUA levels and EF
post-PCl in STEMI patients is still not well
understood. Our analysis has revealed a weak
negative correlation between EF and SUA levels in
male patients, but this association did not reach
statistical ~significance. Conversely, in female
patients, there was a weak positive correlation
between EF and SUA levels, but this correlation also
did not reach statistical significanceBased on these
findings, it can be suggested that SUA levels and EF
post-PCI may be attributed to several underlying
mechanisms. Elevated SUA levels are linked to
oxidative stress, inflammation, and endothelial
dysfunction, all contributing to myocardial injury and
adverse left ventricular remodeling. Additionally,
SUA has been shown to promote the formation of
reactive oxygen species and impair nitric oxide
bioavailability, further exacerbating myocardial
damage and compromising cardiac function (13,
14).Previous studies have shown a significant
association between elevated SUA levels and
reduced EF in STEMI patients undergoing PCI (15,
16).Our study partially supports this observation
revealing a statistically significant weak negative
correlation between SUA levels and EF overall. In
contrast, some studies did not find a significant
association between SUA levels and EF in patients
with acute myocardial infarction (17). This variability
in findings across studies may also be attributed to
patient demographics and comorbid conditions.
Despite valuable insights provided by our study,
several limitations should be acknowledged. Firstly,
the small sample size and a single-center study may
have resulted in limited statistical power and
generalizability. Secondly variations in the timing of

Cardiovasc Biomed J 2024; 4(1): 40-44. http://cbj.ssu.ac.ir
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SUA and EF measurements post-PCI could introduce
data variability. Additionally, our study was a cross-
sectional study with a limited sample size that cannot
investigate causality.

Conclusion

Our study provides significant insights into the
relationship between SUA levels and EF in patients
with acute STEMI treated with PCI. Despite research
suggesting a potential adverse impact of elevated
SUA levels on cardiac function, our findings revealed
a weak but statistically significant overall negative
correlation between SUA and EF. However, there
were no significant associations in the gender-
specific analyses. The comparison with previous
studies indicates consistency and discrepancies,
emphasizing the necessity for cohort studies to aim to
incorporate larger and more diverse populations.
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