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Abstract

Background: Stent thrombosis remains a serious complication of coronary stent implantation and
has significant implications for morbidity and mortality. Despite advancements in drug-eluting stent
(DES) and antiplatelet therapies, the incidence of stent thrombosis persists, particularly among
patients with specific demographic and clinical risk factors.

Objective: This study aimed to determine the incidence of stent thrombosis within six months of
implantation and identify key predictors for enhancing clinical management strategies.

Methods: A retrospective cohort study was conducted at a tertiary care hospital, analyzing 1,000
patients who underwent coronary stent implantation between January 1, 2023, and December 31,
2023. Data were extracted from the institutional electronic health records and included demographic,
clinical, and procedural details. Multivariate logistic regression was used to identify independent
predictors, and Kaplan-Meier survival analysis was used to assess time-to-event data.

Results: The incidence of stent thrombosis was 2.4% (N=24) within six months. Patients who
developed thrombosis had a significantly lower mean BMI (25.6 + 3.9) than those without thrombosis
(27.5 £4.9; p=0.041p = 0.041p=0.041). Dyslipidemia (OR: 2.16, 95% CI: 1.22-3.85, p=0.008p =
0.008p=0.008) and tobacco use (OR: 1.89, 95% CI: 1.02-3.49, p=0.044p = 0.044p=0.044) were
significant predictors. Kaplan-Meier survival analysis revealed significantly reduced survival
probabilities in patients with dyslipidemia (p=0.014, p = 0.014; p=0.014).

Conclusion: This study highlights the role of modifiable risk factors, including dyslipidemia and
tobacco use, in predicting stent thrombosis. Implementing comprehensive risk management strategies,
such as lipid-lowering therapies and smoking cessation programs, is essential for mitigating
complications. Further research is warranted to explore long-term outcomes and validate these
findings in diverse populations.
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Introduction

Despite advancements in interventional cardiology, stent thrombosis remains a critical complication
of coronary artery stenting, contributing to significant morbidity and mortality. The widespread
adoption of drug-eluting stents (DES) and improvements in antiplatelet therapies have markedly
reduced the incidence of stent thrombosis. However, the condition persists, with reported rates varying
between 0.5% and 3.0% depending on patient population and follow-up duration (1, 2). Stent
thrombosis can manifest as acute, subacute, or late events, with acute episodes posing the most
immediate threat to patient survival.

Several patient-related, procedural, and lesion-specific factors contribute to stent thrombosis. Key risk
factors include advanced age, diabetes mellitus, dyslipidemia, and tobacco use as well as procedural
complexities such as bifurcation stenting and suboptimal stent deployment (3, 4). Despite a wealth of
data on stent thrombosis predictors, gaps remain in the understanding of how these factors interact,
particularly in diverse real-world populations.

The retrospective nature of this study offers a unique opportunity to leverage real-world clinical data
to address the gaps in the literature. Existing studies often focus on narrowly defined populations or
trial settings, limiting their generalizability (5). Furthermore, data on the long-term impact of
modifiable risk factors such as BMI and dyslipidemia remain underexplored.

This study aimed to investigate the incidence of stent thrombosis within six months of stent
implantation and to identify key demographic, clinical, and procedural predictors. By focusing on a
comprehensive cohort of patients treated in a tertiary care setting, the findings are anticipated to
enhance the understanding of risk stratification and inform clinical decision making. Identifying
modifiable predictors of stent thrombosis is critical for optimizing patient outcomes and reducing the
healthcare costs associated with this complication.

This study has the potential to significantly impact clinical practice by providing actionable insights
into risk factors for stent thrombosis. By addressing existing research gaps, these findings may
contribute to refining risk prediction models and tailoring post-PCI management strategies, ultimately
improving patient outcomes.

Methods

Study Design and Setting

This retrospective cohort study was conducted to investigate the incidence and predictors of stent
thrombosis among patients who underwent coronary stent implantation between January 1, 2023, and
December 31, 2023. The study was performed at the Peshawar Institute of Cardiology, a tertiary care
hospital with a specialized cardiac care unit. This design was chosen to analyze real-world clinical
data and to identify associations between patient characteristics, procedural factors, and outcomes.

Study Population

The study included adult patients aged > 18 years who underwent coronary stent implantation during
the study period. The inclusion criteria were as follows.

1. Documented coronary artery disease requiring percutaneous coronary intervention (PCI).

2. Availability of complete procedural and follow-up data for at least six months after stent
implantation.

The exclusion criteria were as follows.

1. Patients with incomplete records or missing data regarding key variables.

2. Cases of prior stent thrombosis before the index procedure.

3. Patients who died within 24 h of stent implantation due to non-cardiac causes.
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Sample Size Calculation

The sample size for this study was determined based on the expected incidence of stent thrombosis of
approximately 2.5%, as reported in previous studies (1). To ensure sufficient statistical power to detect
the predictors of stent thrombosis, 1, 000 participants were included in the study. This accounted for
an estimated dropout or incomplete data rate of 5—10%, ensuring that the sample was adequate to
achieve a 95% confidence level with a 5% margin of error. The approach adhered to recommendations
for retrospective studies from the World Health Organization and University Hospital Bristol NHS
Foundation Trust guidelines.

Outcomes

The primary outcome was the incidence of stent thrombosis within six months after implantation.
Secondary outcomes included identifying demographic, clinical, and procedural predictors of stent
thrombosis, such as age, sex, BMI, comorbidities (e.g., hypertension, dyslipidemia, and diabetes
mellitus), tobacco use, and procedural factors such as stent type and deployment techniques.

Data Collection

Data were extracted from an institutional electronic health record (EHR) system by using a structured
query system. The collected variables included the following.

1. Demographic characteristics (age, sex, BMI)

2. Clinical history (hypertension, dyslipidemia, diabetes mellitus, and tobacco use)

3. Procedural details (stent type, vessel treatment, and procedural complications).

4. Outcomes (occurrence of stent thrombosis, survival, and mortality).

Data quality and completeness were ensured through cross-referencing with a manual chart review.
Any missing values were handled using multiple imputation methods where appropriate. All data were
de-identified prior to analysis to maintain patient confidentiality.

Statistical Analysis

Statistical analyses were conducted using Python (version 3.10) and SPSS (version 28.0). Descriptive
statistics, including means, standard deviations, medians, and interquartile ranges, were calculated for
continuous variables, whereas categorical variables were summarized as frequencies and percentages.
Logistic regression was used to identify the independent predictors of stent thrombosis. Variables with
p<0.2 in univariate analysis were included in the multivariate model. Odds ratios (ORs) with 95%
confidence intervals (Cls) are reported. Model fit was assessed using the Hosmer-Lemeshow test.
Kaplan-Meier survival analysis was used to evaluate time-to-event data, and survival curves were
generated. Differences between the groups were compared using the log-rank test.

Ethical Considerations

This study was approved by the Institutional Review Board (IRB) of the Peshawar Institute of
Cardiology. Due to the retrospective nature of the study, the requirement for informed consent was
waived. All the data were handled in accordance with the Declaration of Helsinki to ensure the
protection of patient rights and confidentiality.

Results

This study analyzed data from 1,000 patients who underwent coronary stent implantation between
January 1, 2023, and December 31, 2023. The primary aim was to determine the incidence and
predictors of stent thrombosis within six months post-implantation. Kaplan-Meier survival analysis
and multivariate logistic regression were used to analyze survival probabilities and identify
independent predictors.

Baseline Characteristics
The demographic and clinical characteristics of the participants are summarized in Table 1. The mean
age of the cohort was 58.9 years (standard deviation [SD] = 11.5), ranging from 23 to 85 years. Males
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accounted for 59.2% (N=592) of the study population, while females constituted 40.8% (N=408). The
mean BMI was 27.4 (SD = 4.8), and obesity (BMI >30) was observed in 33.6% (N=336).
Comorbidities included hypertension (48.5%, N=485), dyslipidemia (43.9%, N=439), and diabetes
mellitus (39.2%, N=392). Tobacco use was reported in 22.7% (N=227). Prior PCI was performed in
19.7% (N=197), and prior CABG in 8.5% (N=85).

Table 1: Baseline Characteristics of Study Participants

Variable Mean (SD) / N (%)
Age (years) 58.9 (11.5)
Male 592 (59.2%)
Female 408 (40.8%)
BMI 27.4 (4.8)
Obesity (BMI >30) | 336 (33.6%)
Hypertension 485 (48.5%)
Dyslipidemia 439 (43.9%)
Diabetes Mellitus | 392 (39.2%)
Tobacco Use 227 (22.7%)
Prior PCI 197 (19.7%)
Prior CABG 85 (8.5%)

The incidence of stent thrombosis within six months post-implantation was 2.4% (N=24). As shown
in Table 2, participants who developed stent thrombosis had a significantly lower mean BMI (25.6,
SD = 3.9) compared to those without thrombosis (27.5, SD = 4.9, p=0.041p = 0.041p=0.041).
Dyslipidemia was more prevalent in patients with thrombosis (66.7%, N=16) compared to those
without thrombosis (43.4%, N=423, p=0.008p = 0.008p=0.008).

Table 2: Comparison of Characteristics by Stent Thrombosis Status

Predictor Thrombosis (N=24) | No Thrombosis (N=976) | P-Value
BMI (mean + SD) 25.6+3.9 27.5+49 0.041
Dyslipidemia (N, %) | 16 (66.7%) 423 (43.4%) 0.008
Tobacco Use (N, %) | 10 (41.7%) 217 (22.2%) 0.022

The Kaplan-Meier survival curve comparing patients with and without dyslipidemia is shown in
Figure 1. Survival probabilities were significantly lower in patients with dyslipidemia compared to
those without (log-rank test p=0.014p = 0.014p=0.014).
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Figure 1: Kaplan-Meier Survival Curve for Stent Thrombosis by Dyslipidemia Status
Kaplan-Meier Survival Curve for Stent Thrombosis by Dyslipidemia Status
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Secondary Outcomes

Multivariate logistic regression identified BMI (odds ratio [OR] = 0.947, 95% CI: 0.921-0.974,
p=0.003p = 0.003p=0.003), dyslipidemia (OR =2.16, 95% CI: 1.22-3.85, p=0.008p = 0.008p=0.008),
and tobacco use (OR = 1.89, 95% CI: 1.02-3.49, p=0.044p = 0.044p=0.044) as significant predictors
of stent thrombosis.

Table 3: Multivariate Logistic Regression for Stent Thrombosis Predictors

Predictor OR 95% CI P-Value
BMI 0.947 | 0.921-0.974 | 0.003
Dyslipidemia 2.16 | 1.22-3.85 0.008
Tobacco Use 1.89 | 1.02-3.49 0.044
Age 1.01 | 0.98-1.04 0.285
Diabetes Mellitus | 1.44 | 0.83-2.51 0.210

These results highlight the importance of modifiable risk factors, including BMI, dyslipidemia, and
tobacco use, in predicting stent thrombosis. The survival analysis emphasizes the differential survival
probabilities based on dyslipidemia status. Further research is warranted to explore the mechanisms
underlying these associations.

Discussion

This retrospective cohort study investigated the incidence and predictors of stent thrombosis in a
cohort of 1,000 patients undergoing coronary stent implantation. The six-month incidence of stent
thrombosis was 2.4%, with dyslipidemia, tobacco use, and body mass index (BMI) as significant
predictors. These findings offer actionable insights into optimizing postprocedural care to mitigate
thrombotic risk.

The observed incidence aligns with previous real-world analyses of second-generation drug-eluting
stents (DES), which reported rates of 2-3% (7). Dyslipidemia has emerged as the strongest predictor,
with patients exhibiting nearly double the odds of thrombosis. This finding corroborates prior studies
suggesting that lipid abnormalities exacerbate vascular inflammation and delay endothelial healing
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(8,9,6). Tobacco use similarly increases thrombotic risk, consistent with research highlighting the role
of smoking-induced platelet activation in accelerating clot formation (10-12). BMI’s inverse
relationship between BMI and thrombosis is notable, emphasizing the complex interaction between
metabolic health and vascular outcomes (13,14).

A comparison with earlier studies has revealed nuanced insights. Windecker et al. (4) identified
diabetes and procedural factors as the predominant predictors of late stent thrombosis, whereas this
study found no significant association with diabetes. This difference may reflect advancements in
glycemic control and antiplatelet therapy. Similarly, age, a conventional risk factor in prior analyses
(15,16), did not independently predict thrombosis, possibly because of the study population’s
relatively uniform procedural approaches.

Kaplan-Meier survival analysis demonstrated significantly reduced survival probabilities among
patients with dyslipidemia, underscoring its prognostic value. The impact of dyslipidemia has been
well documented in the context of delayed stent endothelialization and thrombogenicity (17).
Additionally, these findings are consistent with emerging evidence highlighting the link between
metabolic factors and adverse cardiovascular outcomes (18).

The survival probabilities for tobacco users further validate the existing literature associating smoking
with enhanced platelet aggregation and impaired vascular repair (3).

The implications of this study for clinical practice are significant. Routine lipid profiling and
aggressive lipid-lowering strategies, such as high-intensity statins or PCSK9 inhibitors, should be
considered in high-risk populations. Smoking cessation interventions should also be integrated into
discharge protocols, accompanied by robust counseling to address tobacco use. Moreover, the
association with BMI highlights the need for targeted lifestyle interventions in patients with metabolic
risk factors.

Future research should explore long-term outcomes beyond six months to capture late or very late
stent thrombosis events. Additionally, randomized controlled trials evaluating the efficacy of tailored
interventions such as lipid-lowering therapies and smoking cessation programs could provide more
robust evidence for clinical guidelines.

Limitations

Despite its strengths, this study had several limitations. Its retrospective design limits causal inference
and introduces potential bias in data collection. Missing data, although managed using imputation
methods, may still affect the robustness of the findings. A follow-up period of six months may not
fully capture the late stent thrombosis events. Furthermore, the study was conducted at a single tertiary
care center, which limits the generalizability of the findings. Future multicenter prospective studies
are required to validate these results across diverse populations.

Conclusion

This study identified dyslipidemia, tobacco use, and BMI as significant predictors of stent thrombosis,
with an incidence of 2.4% at six months post-implantation. These findings emphasize the importance
of modifiable risk factors in thrombotic prevention and suggest that tailored post-PCI interventions
can significantly reduce thrombotic complications. Clinicians should incorporate comprehensive lipid
management and smoking cessation into the routine care. Future research should focus on the long-
term outcomes and efficacy of personalized interventions in reducing the risk of stent thrombosis.
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