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ABSTRACT

This study aimed to evaluate the relationship between uric acid level and uric acide/albumin ratio (UAR) and stent
thrombosis in patients with acute coronary syndrome (ACS). This single-center retrospective cohort study included 142
patients who underwent interventional treatment with stent implantation for ACS. The patients were divided into two
groups: those who developed stent thrombosis within one year (n=67) and those who did not (n=75). Demographic,
clinical, and laboratory data were collected from the hospital records. The uric acid/albumin ratio was calculated. Stent
thrombosis is significantly associated with diabetes and hypetlipidemia.(respectively p=0,001, p=0,002) Uric acid levels
were significantly higher and UAR was significantly lower in the stent thrombosis group. (respectively p= 0,001, p=0,001)
The development of no reflow and post-dilatation was more frequent in the stent thrombosis group. ROC analysis revealed
that a uric acid cut-off value of 5.55 had a sensitivity of 59.7% and a specificity of 64% for predicting stent thrombosis.
The relationship between uric acid levels, UAR, and stent thrombosis likely involves complex processes including
inflaimmation and oxidative stress. Understanding these relationships may contribute to the development of targeted
interventions to reduce the risk of stent thrombosis and improve the outcomes of ACS patients undergoing stent

implantation.
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Introduction

High serum uric acid levels have been associated
with many diseases, particularly cardiovascular
disease (1). Uric acid increases oxidative stress and
inflammation, leading to structural deterioration
of the vascular wall and proliferation of vascular
smooth muscle cells (2). These effects are closely
associated with the development, severity, and
progression of atherosclerosis.

Interventional methods play a significant role in
treating of diseases (1). Stent thrombosis, which
occurs after stent placement in patients
undergoing percutaneous coronary intervention
(PCI) for acute coronary syndrome (ACS), is a
significant complication that can result in
substantial morbidity and mortality. Despite
advances in stent technology, stent thrombosis
occurs in 5-20% of cases and remains clinically
significant (3, 4). This condition increases
healthcare costs and negatively affects patient
prognoses. Many factors contribute to the

development of stent thrombosis, including
resistance to antiplatelet therapy, stent type and
placement, treatment duration, and postprocedural
care (5, 6).

In addition to uric acid, serum albumin levels are
also important biomarkers of cardiovascular
processes. Albumin constitutes a large proportion
of serum proteins and exhibits antioxidant, anti-
inflammatory, anticoagulant, and anti-aggregant
properties (7). As a negative acute-phase reactant,
albumin plays a protective role against thrombotic
events by inhibiting platelet aggregation and
activation (8, 9). Low albumin levels are associated
with increased blood viscosity and impaired
endothelial function (10).

In recent years, the uric acid-to-albumin ratio
(UAR), which combines uric acid and albumin
levels, has been proposed as an indicator of
oxidative stress and associated with various
cardiovascular conditions. UAR is considered a
potential  marker for  predicting  adverse
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cardiovascular events and determining the severity
of coronary artery disease (11-14).

This study aimed to evaluate the relationship
between serum uric acid levels and UAR in
patients with stent thrombosis and to investigate
the possible underlying mechanisms.

Material and Method

Study Population: This study was conducted
using a single-center retrospective cohort design.
The study included 67 patients who underwent
interventional treatment for acute coronary
syndrome, followed by re-interventional treatment
for stent thrombosis within one year, as well as 75
patients who were managed with medical therapy
for one year and did not require re-intervention.

Patients' clinical and demographic data were
obtained through a hospital registry search. The
following data were collected: age, sex, body mass
index (BMI), heart rate, hypertension (HTN),
diabetes mellitus (DM), alcohol use,
hyperlipidemia (HLP), smoking, chronic
obstructive pulmonary disease (COPD), ejection
fraction (EF), length of hospital stay, and type of
myocardial infarction.

Patients with advanced heart failure, severe liver
or kidney failure, malignancy, hematological
diseases, inflammatory or autoimmune diseases,
pregnancy, gout, uric acid-lowering medication
use, insufficient clinical data, angiography for
acute coronary syndrome, or in-stent restenosis
were excluded from the study.

Pre-angiographic data from all the patients were
considered. This study was approved by the
Institutional Ethics Committee. This study was
conducted in accordance with the ethical
principles of the Declaration of Helsinki.

Labratory Tests: Laboratory data were obtained
by scanning the hospital information system.
White Blood Cell (WBC), urea, creatinine, C-
Reactive Protein (CRP), Alanine Aminotransferase

(ALT), Aspartate Aminotransferase  (AST),
sodium, potassium, (high-density lipoprotein
(HDL), low-density lipoprotein (LDL),

triglyceride, thyroid stimulating hormone (TSH),
albumin, uric acid, hemoglobin (Hgb), platelet
(PIt), Mean Corpuscular Volume (MCV), Red Cell
Distribution (RDW), Mean Platelet Volume
(MPV), and Platelet Distribution Width (PDW)

were measured in blood collected from patients at
the hospital. Uric acid/albumin ratio (UAO): The
serum uric acid value was calculated by dividing

the value by the serum albumin value (pmol/g)
(UAR).

Results

A priori power analysis was performed using
G*Power (version 3.1.9.7) with an effect size of
0.5, alpha error of 0.05, and desired power of 0.80.
The minimum required sample size was 128,
indicating that at least 64 patients were required
per group. Each group included more than 64
patients. The power of this study was 0.801.
Patients who underwent coronary angiography for

acute  coronary  syndrome and  received
interventional treatment (2nd
generationgeneration stents available at our

hospital) were included in this investigation.

This study included 142 patients. Of these, 95
(66.9%) were male. The mean patient age was
60.9£12.6 years, and the follow-up period was
12£6 months. The mean age of the men was
58.3%11.3 years, and the mean age was 66.3£1.5
years. During follow-up, stent thrombosis
developed in 67 patients but did not develop in 75
patients. The patients were divided into two
groups. There were no differences between the
groups in terms of sex (p=0.065), age, BMI, heart
rate, hypertension, smoking status, COPD,
ejection fraction, length of hospital stay, or
myocardial infarction type (p>0.05). Diabetes
(p=0.001) and hyperlipidemia (p=0.002) were
significantly higher in patients with stent
thrombosis. Alcohol use was present only in the
thrombosis group, but the difference was not
significant  (p=0.159). The demographic and
clinical data are summarized in Table 1.

The laboratory findings of patients who did and
did not develop stent thrombosis are shown in
Table 2. There were no significant differences in
WBC, urea, creatinine, CRP, ALT, AST, sodium,
potassium, HDL, LDL, triglyceride, TSH,
albumin, hemoglobin, or other hematological
parameters between the two groups (p>0.05).
Uric acid levels were considerably higher in the
group that developed stent thrombosis ((5.1 (2.3-
7.1) vs 5.8 (3.6-10.4), p = 0.001)). The UAR was
observed to be significantly lower in the stent
thrombosis group ((0.8(0.57-1.7) vs 0.7(03-1.2), p
= 0.001)). The platelet distribution width (PDW)
was also significantly different between the groups
(p=0.044). No association was found between
other parameters and stent thrombosis. These
results imply that uric acid, UAR, and PDW may
be involved in the development of stent
thrombosis.
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Table 1: Demographic data of Patients Who Developed and Did Not Develop Stent Thrombosis

Without Stent Thrombosis Stent Thrombosis (n1=67) p value
(n=75)

Gender (Female/Male), n(%) 30(%40) /45(%60) 17(%25,4)/50(%74,6) 0,065
Age, (years) mean®SD 60,59(£12,85) 62,45(£9,9) 0,189
BMI, (kg/m2) median(IQR) 25,3(20,8-33,5) 25,5(20,5-33,3) 0,594
HR, (minute) median (IQR) 73,8(54-105) 75,8(53-106) 0,345
HT, n(%) 45(%60) 46 (%068,7) 0,286
DM, n(%) 26(34,7) 44(%65,7) 0,001
Alcohol , n(%) 0(%0) 2(%3) 0,159
HPL, n(%) 35(%46,7) 48(%71,06) 0,002
SMOKING, n(%) 28(%37,3) 21(%31,3) 0,537
COPD, n(%) 4(%5,3) 2(%3) 0,502
EF, % median (IQR) 51,6(30-60) 48,7(25-65) 0,085
Hospitalization day, median 3,2(2-5) 3,3(1-8) 0,574

(IQR)

BMI: Body mass index; HR: Heart Rate; HT: Hypertension, DM: Diabetes Mellitus, HPL: Hyperlipidemia, COPD: Chronic

Obstrictive Lung Disease, EF: Ejection Fraction

Table 3 provides a comparative analysis of the
angiographic findings observed among patients
who did and did not develop stent thrombosis.
There were no statistically significant differences
between the groups in terms of radial and femoral
access rates, angiography duration, radiation dose
(dose-area product and effective dose), and the
amount of contrast material used (p > 0.05).
However, the development of no reflow was
significantly higher in the stent thrombosis group
(34.3% wvs. 5.3%; p=0.001). The present study
found a significant increase in the prevalence of
left anterior descending artery (LAD) involvement
within the specified vascular distribution in
subjects who did not experience stent thrombosis
(p 0.004). The post-dilatation rate
significantly higher in the stent thrombosis group
(58.2% 30.7%; p=0.001). No statistically
significant differences were observed in terms of
predilatation or PTCA alone (P > 0.05). These
findings indicate that no reflow and postdilatation
may be effective factors in the development of
stent thrombosis.

was

VS.

In addition, the Receiver Operating Characteristic
(ROC) analysis of wuric acid and the wuric
acid/albumin ratio is presented in patients with
and without stent thrombosis. The area under the
curve (AUC) of wuric acid was 0.715 (95%
confidence interval [CI]: 0.632-0.798), with a cut-
off value of 5.55 milligrams per deciliter (mg/dL)
(p=0.0001). At this wvalue, the sensitivity and
specificity were 59.7% and 64%, respectively. The
area under the curve (AUC) of the uric
acid/albumin ratio was 0.685 (95% confidence

interval [CI]: 0.598-0.771), with a cutoff value of
1.34 (p < 0.001). The sensitivity and specificity
were 62.7% and 62.7%, respectively. These two
parameters demonstrated a moderate capacity to
differentiate between patients with and without
the risk of stent thrombosis(Table 4, Figure 1).

Statistical Analysis: The data were analyzed
using SPSS version 25.0 for Windows (IBM Corp.,
Armonk, NY, USA). In this study, stent
thrombosis was the primary outcome variable in
the patients with ACS. Subjective and objective
methods, specifically the Lilliefors and Shapiro-
Wilk tests, were used to assess the normal
distribution of continuous variables. Continuous
variables are expressed as mean * standard
deviation (SD) or median (interquartile range), and
categorical variables are expressed as percentages.
Categorical variables were compared using the chi-
squared test or Fisher's exact test, as appropriate.
Numerical variables with a normal distribution
were evaluated using the parametric Student's t-
test, whereas those without a normal distribution
were evaluated using the non-parametric Mann-
Whitney U test. To estimate the cutoff value for
uric acid, the specificity and sensitivity values were
calculated  using the  receiver  operating
characteristic (ROC) curve. Statistical significance
was set at P < 0.05.

Discussion

The present study demonstrated that elevated
serum uric acid levels and an augmented
duricacid/albumin ratio were significantly
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Table 2: Laboratory Findings of Patients Who Developed and Did Not Develop Stent Thrombosis

Without Stent Thrombosis Stent Thrombosis p

(n=067) (n=75) value
WBC(x103/uL), median (IQR) 10,7(3,4-22) 10,5(4,8-17,2) 0,672
Urea, (mg/dL) , median (IQR) 38,7(17-139) 37(20-94) 0,522
Creatinine, (mg/dL) , median (IQR) 0,94(0,46-2,24) 0,9(0,36-2,40) 0,628
CRP(mg/dL) , median (IQR) 1,1(0,06-8,4) 1(0,4-11,9) 0,697
ALT(U/L), median (IQR) 26,1(5-200) 24,1(6,5-82) 0,605
AST(U/L) , median (IQR) 64,4(7-949) 57,8(5-563) 0,749
Sodium(mEq/L) , median (IQR) 137(129-144) 137(128-144) 0,683
Potassium(mEq/L) , median (IQR) 4,1(3,2-5,5) 4,1(2,9-5,1) 0,335
HDL cholesterol (mg/dl) , median 39,8(23-75) 40(21-71) 0,942
(IQR)
LDL cholesterol (mg/dl) , median 106(26-203) 103(28-207) 0,596
(1QR)
Triglyceride(mg/dl) , median IQR) 183,5(54-1010) 149,5(44-6506) 0,147
TSH(gt/L) , median (IQR) 2,9(0-68) 1,8(0,02-6,0) 0,289
Albumin (gr/L) , median (IQR) 4,0(2,7-5,3) 4,0(2,4-5,0) 0,677
Uric Acide(mg/dl) , median (IQR) 5,1(2,3-7,1) 5,8(3,6-10,4) 0,001
Uric Acid Ratio /Albumin, median 01,2(0,58-1,75) 1,4(0,78-2,81) 0,001
(IQR)
Hgb(gr/L) , median (IQR) 14,5(10,1-18,0) 14,3(11,6-17,2) 0,572
Monocyte (103/mm3) , median 0,7(0,1-1,6) 0,7(0,06-1,6) 0,824
(IQR)
Neutrophils (103/mm3) , median 7,4(1,7-17) 7,4(2,4-15) 0,932
(IQR)
Lymphocyte (103/mm3) , median 2,2(0,5-4,5) 2,0(0,4-6,8) 0,312
(IQR)
Plt (103/mm3) , median (IQR) 252(74-414) 236(113-376) 0,253
Mecv (fL) , median (IQR) 88(77-99) 89(79-127) 0,383
RDW (%),median (IQR) 11,9(10,3-20,0) 11,9(10,5-15,9) 0,677
MPV(fL) , median (IQR) 8,1(5,7-13,1) 8,2(6,2-13,9) 0,431
PDW (%),median (IQR) 19,4(17,3-23,2) 19,8(17,7-22,6) 0,044

WBC: White Blood Cell, CRP= C-Reactive Protein, ALT =Alanine Aminotransferase, AST =Aspartate

Aminotransferase, HDL

=High Density Lipoproteine, LDL

=Low Density Lipoproteine,TSH

Thyroid

Stimulating Hormone , Hgb= Hemoglobin, Plt= Platelet, MCV =Mean Corpuscular Volim,RDW = Red Cell
Distribution,MPV= Mean Platelet Volime,PDW= Platelet Distribution Width

associated with the development of stent
thrombosis in patients undergoing percutaneous
coronary intervention (PCI)
foracutecoronarysyndrome (ACS). Despite

advancements in stent design and implementation
of dual antiplatelet therapy, stent thrombosis
remains a serious complication, with a significant
increase in mortality and morbidity (15,106).
Consequently, thereremains compelling
needforreliablebiomarkersthat effectively
stratify risk.

can

Hyperuricemia is not merely a metabolic
byproduct; it triggers endothelial dysfunction,

increased oxidative stress, and vascular smooth
muscle cell proliferation, creating a
prothromboticenvironment  (17-19). Increased
uricacid, in turn, facilitates endothelial endothelial
damage and platelet aggregation by increasing
reactive oxygen species (19, 20). This mechanism
is consistent with the elevated UA levels observed
in the present study, and supports the hypothesis
that UA can serve as a potential indicator of
thrombotic risk.

The SYNTAX score, a tool used to evaluate the
integrity of coronary artery disease, has been
demonstrated to be associated with inflammatory
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Table 3: Angiographic Findings of Patients With and Without Stent Thrombosis

Without Stent Stent Thrombosis p value
Thrombosis (n=75) (n=67)
Radial acces/Femoral Access, n(%) 67(%89,3)/8(%10,7) 62(%92,5)/5(%7,5) 0,512
Angio Duration , min , median (IQR) 38,2(10-120) 40,8(10-120) 0,492
Radiation (Dose-area product)(Gy cm?2) 2456,8(182-6035) 2407,3(331-6035) 0,807
min , median (IQR)
Radiation (Effective Dose) (mSv) min, 15235,9(2844,0- 13166,1(193,2- 0,293
median (IQR) 88088,0) 56511,0)
Amount of Contrast material ml. min, 211,2(50-450) 196,3(15-400) 0,303
median (IQR)
Noreflow , n(%) 4 (%5,3) 23(%34,3) 0,001
LAD 34(%45,3) 21(%31,3)
CX 8(%10,7) 7(%10,4)
RCA 18(%24) 11(%16,4)
Which Vessel ?, n(%) LAD+CX 6(%8) 9(%13,4)
LAD+RCA 7(%9,3) 8(%11,9)
CX+RCA 1(%1,3) 4(%0)
LAD+CX+RCA 1(%1,3) 7(%10,4)
Just Ptca, n(%) 2(%2,7) 5(%7,5) 0,202
Predilatation, n(%) 62(%382,7) 55(%82,1) 0,929
Postdilatation, n(%) 23(%30,7) 39(%58,2) 0,001

LAD: Left anterior descending artery; CX: Circumflex artery; RCA: Right Coronary Artery; PTCA; Percutaneous

Transluminal Coronary Angioplasty

Table 4: ROC analysis table for uric acid and uric acid albumin ratio in patients with and without stent

thrombosis
Risk Factor AUC(%95) Cut off P value Sensitivity (%) Spesifity (%)
Uric Acide 0,715(0,632-0,798) 5,55 < 0.001 59,7 64
Uric Acide/Albumine Ratio  0,685(0,598-0,771) 1,34 0,001 62,7 62,7

ROC Curve
- Source of the
Curve
Uric acide /Alblimin Ratio
—— Uric Acide
Reference Line

re

i
i //

1]

Sensitivity

1 - Specificity

Image: ROC analysis image showing uric acid
and uric acid albumin ratio in patients with and
without stent thrombosis

markers, includinguricacidand CRP (15,16). The
validity of these relationships has been
corroborated by studies conducted by Xing et al.

(16), whereas Wang et al. (17) demonstrated an
augmented risk of vascular complications due to
hyperuricemia in patients with diabetes. The
relationship  between  diabetes and  stent
thrombosis in our study aligns with these previous
findings.

The roles of oxidative stress and inflammation in
stent thrombosis have been substantiated by
delayed re-endothelialization and neointimal
hyperplasia processes (18,19). As indicated in
literature, uricacid has been reported to increase
proinflammatory cytokine release and facilitate
thrombus development (20). Morteover,
hyperuricemia has been identified as
independent predictor of mortality in obstructive
cerebrovascular disease (21).

an

Hyperalbuminemia provides vascular protection
and is a potent antioxidant and anti-inflammatory
agent (22-27). Conversely,

East ] Med Volume:30, Number:4, October-December/2025

638



Kaya et al / Relationship between Stent Thrombosis and Uric Acid

albumindeficiencyreflectschronic inflammation is
associated with cardiovascular risk (24-206).
Therefore, the evaluation of uric acid and albumin
provides a better understanding of oxidative stress
and antioxidant balance (28).

Inourstudy, cutoffvalues of 5.55
mg/dLforuricacidand ~ 1.34  fortheuricacid-to-
albuminratiopredicted stent

thrombosiswithmoderatesensitivityandspecificity
in the ROC analysis. These findings demonstrate
that these parameters can be used for clinical risk
assessments.

Postdilatation and multivessel intervention were
more common in patients with stent thrombosis,
while local endothelial damage combined with
systemic risk factors increased the risk of
thrombosis. Therefore, combining the evaluation
of biomarkers and intervention characteristics is
important for risk stratification.

Limitations: Our study had several limitations.
First, the single-center, retrospective design and
relatively small sample size limited the study's
general validity. Therefore, multicenter studies
with larger patient groups are required.
Additionally, advanced imaging methods such as
IVUS and OCT have not been used to evaluate
stent thrombosis, which prevents comparisons
between stent generations. Blood parameters were
assessed only from blood samples obtained at
presentation, and serial measurements were not
performed.

Serum uric acid levels and uric acid-to-albumin
ratio have been identified as significant factors in
the development of stent thrombosis. It has been
demonstrated that procedural factors, with a
particular emphasis on  post-dilatation and
multivessel interventions, have the potential to
elevate the risk of thrombosis. It has been
demonstrated that uric acid and UAR possess the
capacity to serve as predictors of stent
thrombosis, exhibiting moderate sensitivity and
specificity in this regard. These findings offer a
promising basis for the development of novel
approaches to clinical risk stratification. To
enhance the generalizability of the findings, it is
imperative to conduct comprehensive multicenter
studies.
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