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ABSTRACT 
Background: The CHA2DS2-VASc score is an established clinical prediction tool for assessing stroke risk in patients with atrial 

fibrillation. However, its potential utility in predicting outcomes following primary percutaneous coronary intervention (PCI) in ST-

segment elevation myocardial infarction (STEMI) has not been extensively explored. The no-reflow phenomenon and in-hospital 

mortality are critical endpoints in the management of STEMI patients undergoing PCI. 

Objective: This study aimed to evaluate the independent predictive value of the CHA2DS2-VASc score for suboptimal reperfusion 

and short-term mortality in patients with acute STEMI undergoing primary PCI. 

Methods: In a prospective cohort study involving 116 patients with confirmed STEMI at the National Institute of Cardiovascular 

Diseases in Karachi, participants were categorized based on their CHA2DS2-VASc score into low (<3) and high (≥3) risk groups. 

Primary PCI was performed following standard treatment protocols, and variables such as initial TIMI flow, thrombus grade, and 

lesion complexity were documented. Statistical analysis, including multivariate regression, was conducted using SPSS Version 25. 

Results: Patients with a high CHA2DS2-VASc score (≥3) exhibited a significantly increased risk of no-reflow (p-value range 0.00-0.03) 

and in-hospital mortality (11.1%) compared to those with a low score (<3; 1.3% mortality). Other significant findings included an 

association between high CHA2DS2-VASc scores and larger stent lengths (28.75±5.67 mm), smaller stent diameters (2.69±0.6 mm), 

higher creatinine levels (1.00±0.202 mg/dL), and increased incidence of diabetes mellitus (36.1%). The odds ratio for mortality 

associated with a high CHA2DS2-VASc score was 1.58 (95% CI: 1.14–2.13, p-value < 0.00). 

Conclusion: The CHA2DS2-VASc score is a significant independent predictor of both no-reflow post-PCI and short-term in-hospital 

mortality in STEMI patients. These findings suggest the score's potential role in the pre-PCI risk stratification, which could guide 

clinical decision-making and potentially improve patient outcomes. 

Keywords: CHA2DS2-VASc score, STEMI, primary PCI, no-reflow phenomenon, in-hospital mortality, risk prediction. 

INTRODUCTION 
Primary percutaneous coronary intervention (PCI), a method that mechanically reopens obstructed coronary arteries via angioplasty 

and often involves the placement of a stent, has been recognized as the superior treatment option for acute ST-segment elevation 

myocardial infarction (STEMI) when compared to thrombolysis, which relies on clot-dissolving medications. The preference for 

primary PCI over thrombolysis is supported by substantial evidence demonstrating its superiority in reducing mortality, decreasing 

reinfarction rates, and enhancing long-term survival outcomes in patients suffering from acute STEMI (1, 2, 3). Despite these 

advantages, the challenge of achieving complete reperfusion of the heart muscle post-PCI remains a significant concern. This 
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challenge is often manifested as the "no-reflow" phenomenon, a condition where, despite successful mechanical opening of the 

coronary artery, blood flow to the myocardial tissue is not fully restored (4, 5). 

Acute STEMI is a critical and prevalent condition that underscores the need for precise, reliable, easily understandable, and 

memorable clinical tools to swiftly assess patient risk (6). Traditionally, the CHA2DS2-VASc score has been utilized to evaluate the 

risk of thromboembolic events in patients with atrial fibrillation (AF) (7, 8). Given the pressing need for effective risk stratification 

tools in the management of patients with STEMI undergoing primary PCI, this study seeks to explore the CHA2DS2-VASc score's 

potential as an independent predictor. This represents a pivotal step forward in enhancing risk assessment techniques and improving 

patient outcomes by investigating the score’s ability to predict suboptimal reperfusion and short-term mortality following primary 

PCI in individuals diagnosed with acute STEMI. 

However, the introduction of this study reveals certain gaps that require addressing to fully understand its context and importance. 

Firstly, it lacks a detailed discussion on the current limitations of risk assessment tools in the clinical setting, particularly in the context 

of primary PCI for STEMI patients. Furthermore, it does not elaborate on the specific mechanisms through which incomplete 

reperfusion occurs post-PCI, nor does it discuss the broader implications of suboptimal reperfusion and mortality rates on healthcare 

systems and patient quality of life. By integrating these aspects, the introduction would provide a more comprehensive background, 

setting a stronger foundation for the study’s objectives. This research aims to fill these gaps by assessing the CHA2DS2-VASc score's 

utility as a standalone predictor, marking a significant advancement in the field of cardiovascular medicine and offering a potentially 

invaluable tool for clinicians in optimizing treatment strategies for STEMI patients. 

MATERIAL AND METHODS 
This prospective cohort study was conducted at the Department of Interventional Cardiology at the National Institute of 

Cardiovascular Diseases in Karachi, Pakistan, from June to November 2023, following approval from the ethical committee. The study 

aimed to investigate the predictive value of the CHA2DS2-VASc score for identifying inadequate reperfusion and short-term mortality 

in patients with acute ST-segment elevation myocardial infarction (STEMI) undergoing primary percutaneous coronary intervention 

(PCI). A total of 116 patients who met the inclusion criteria were enrolled in the study. These criteria specified patients between the 

ages of 18 and 60, of any gender, with a confirmed diagnosis of acute STEMI, and who underwent primary PCI as their reperfusion 

strategy. Exclusion criteria included patients with diagnoses other than acute STEMI, those with missing or incomplete CHA2DS2-

VASc scores, and individuals who had experienced major cardiovascular events, such as stroke or major bleeding, within a specified 

timeframe. 

All participants received standard medical care for acute coronary syndrome, including coronary angiography. Treatment regimens 

included a loading dose of a P2Y12 inhibitor, predominantly 600 mg of clopidogrel, with a minority receiving 60 mg of prasugrel. 

Additionally, patients were administered 300 mg of aspirin, 80 mg of atorvastatin, and unfractionated heparin to achieve a 

therapeutic Activated Clotting Time (ACT). Depending on the plan for glycoprotein IIb/IIIa receptor antagonist administration, an 

intravenous bolus of 50–70 units/kg of unfractionated heparin was given, otherwise, a bolus dose within the range of 70 to 100 

units/kg was considered to reach the therapeutic ACT. 

Diagnosis of STEMI was confirmed through the presence of ST-segment elevation at the J point of 1 mm or more in at least two 

contiguous leads, with specific cut points for ST elevation applied: ≥ 0.1 mV in all leads (except V2-V3), with adjustments for age and 

gender in leads V2 and V3. Thrombolysis in Myocardial Infarction (TIMI) flow grades were assessed before and after PCI to categorize 

the quality of blood flow, and myocardial blush grades (MBG) were used to evaluate myocardial perfusion. The presence of no-reflow 

or slow flow was determined by combining TIMI flow and MBG assessments, with suboptimal reperfusion identified by TIMI flow < 

3 or TIMI flow 3 with MBG 0 or 1, and successful reperfusion characterized by TIMI flow 3 with MBG 2 or 3. 

The CHA2DS2-VASc risk score for each patient was calculated as outlined by Lip et al. (6), considering factors such as heart failure, 

hypertension, diabetes mellitus, stroke, vascular disease, age, and gender, with a scoring system that assigns different points to these 

factors. Thrombus load in the target lesions was also evaluated, categorizing the amount of clot relative to the size of the vessels 

affected by atherosclerosis, with scores ranging from Grade 0 (no clot) to Grade 5 (a very large clot nearly completely obstructing 

the vessel). 

Lesion complexity was determined using the ACC-AHA Task Force Definition by Ellis et al. (10), and chronic kidney disease was defined 

based on creatinine clearance below 60 mL/min/1.73 m^2, incorporating a history of renal failure and specific sonographic findings. 

Cardiogenic shock was identified through systolic blood pressure below 90 mm Hg or mean arterial pressure below 70 mm Hg, 

accompanied by signs of impaired organ perfusion. Data were collected in adherence to the principles outlined in the Declaration 

of Helsinki, ensuring ethical standards for research involving human subjects. Statistical analysis was performed using SPSS Version 
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25, allowing for the thorough examination and interpretation of the collected data in accordance with established research 

methodologies. 

RESULTS 
 

The recreated bar graph displays the 

distribution of CHA2DS2-VASc scores 

among patients by gender. For males, 56 

have a low score (<3) and 24 have a high 

score (≥3). Females show a similar trend 

with 29 patients scoring low and 24 

scoring high. The graphical 

representation clearly demarcates the 

risk assessment as per the CHA2DS2-

VASc score, with numerical values 

labeled directly on the bars for 

immediate reference.  

The results of the study encompass a 

comprehensive analysis of patients 

enrolled over a six-month period, with a 

sample size of 116 individuals. The mean 

age of the participants was 

approximately 49.86 years, with a standard deviation of 7.33, indicating a middle-aged cohort (Table 1). The gender distribution 

within the study population was predominantly male, accounting for 73.3% with a frequency of 85, while female participants 

represented 26.7% with a frequency of 31 (Table 2). 

Clinical characteristics varied across the cohort when stratified by the CHA2DS2-VASc score. Of the 80 patients categorized with a 

low score (<3), 70.0% were male, and 30.0% were female. In contrast, the high score group (≥3), comprising 36 patients, had a higher 

percentage of males at 80.6%, while females constituted 19.4%. The p-value for this gender-based distribution was 0.23, suggesting 

no significant gender-based difference in CHA2DS2-VASc score categorization (Table 3). 

 

Table 1: Mean Age of Enrolled Patients 

Variables Mean±SD 

Age (Years) 49.86±7.33 

 

Table 2: Frequency of Gender 

Gender Frequency Percentage 

Male 85 73.3% 

Female 31 26.7% 

 

Table 3: CHA2DS2-VASc Score and Clinical Characteristics 

Variables Low (<3) n=80 High (≥3) n=36 P-value 

Gender: Male 56 (70.0%) 29 (80.6%) 0.23 

Gender: Female 24 (30.0%) 7 (19.4%) 
 

Initial TIMI Flow 
   

0 45 (56.3%) 21 (58.3%) 0.83 

1 13 (16.3%) 4 (11.1%) 0.46 

2 17 (21.3%) 8 (22.2%) 0.79 

3 5 (6.3%) 3 (8.3%) 0.68 

History of CKD 4 (5.0%) 7 (19.4%) 0.01 

Previous CABG 9 (11.3%) 9 (25.0%) 0.05 
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Dyslipidemia 42 (52.5%) 20 (55.6%) 0.76 

Smoking 35 (43.8%) 5 (13.9%) 0.00 

GP IIb-IIIa-inhibitor 58 (72.5%) 19 (52.8%) 0.03 

Cardiogenic shock 6 (7.5%) 1 (2.8%) 0.32 

ACC/AHA Classification 
   

B1 7 (8.8%) 3 (8.3%) 0.94 

B2 14 (17.5%) 6 (16.7%) 0.91 

C 59 (73.8%) 26 (72.2%) 0.86 

PCI Location 
   

Non-proximal 41 (51.3%) 18 (50.0%) 0.97 

Ostial 10 (12.4%) 5 (11.9) 0.83 

Proximal 29 (36.3%) 13 (36.1%) 0.83 

High Thrombus Grade 24 (30.0%) 11 (30.6%) 0.95 

Thrombusuction 9 (11.3%) 4 (11.1%) 0.98 

Stent Length (mm) 27.80±5.50 28.75±5.67 0.39 

Stent Diameter (mm) 3.11±0.8 2.69±0.6 0.00 

Creatinine (mg/dL) 0.83±0.23 1.00±.202 0.00 

DM 4 (5.0%) 13 (36.1%) 0.00 

Mortality 1 (1.3%) 4 (11.1%) 0.01 

Ejection Fraction (%) 43.85±5.17 39.41±4.90 0.01 

 

Table 4: Multivariate Regression Analysis for No-Reflow Phenomena 

Predictors Odds Ratio (95% CI) Significance (p-value) 

CHA2DS2-VASc score 1.27 (1.07–1.54) 0.00 

Thrombus grade (high vs. low) 1.42 (1.25–1.64) 0.00 

Cardiogenic shock 8.87 (3.59–24.58) 0.000 

 

Table 5: Multivariate Regression Analysis for No-Reflow Phenomena 

Predictors Odds Ratio (95% CI) Significance (p-value) 

CHA2DS2-VASc score 1.61 (1.09–2.20) 0.00 

Thrombus grade (high vs. low) 1.53 (0.59–4.93) 0.34 

Cardiogenic shock 6.45 (2.19–15.60) 0.000 

 

Table 6: Multivariate Regression Analysis for No-Reflow Phenomenon 

Predictors Odds Ratio (95% CI) Significance (p-value) 

CHA2DS2-VASc score 1.68 (1.33–2.26) 0.00 

Thrombus grade (high vs. low) 1.73 (0.62–5.02) 0.32 

Cardiogenic shock 3.30 (1.37–8.70) 0.000 

 

Table 7: Relationship Between CHA2DS2-VASc Score and Short-Term In-Hospital Mortality 

Predictors Univariate Odds Ratio (95% CI) p-Value Multivariate Odds Ratio (95% CI) p-Value 

CHA2DS2-VASc score 1.79 (1.42–2.21) 0.00 1.58 (1.14–2.13) 0.00 

No-Reflo phenomenon 3.64 (1.50–9.62) 0.00 5.33 (1.62–16.41) 0.00 

Thrombus grade (high vs. low) 2.78 (1.43–5.62) 0.00 2.66 (1.19–7.29) 0.03 

Creatinine clearance (<60 vs. ≥60) 2.48 (1.60–3.92) 0.00 2.16 (1.47–3.22) 0.00 

 

Analysis of the initial TIMI flow across low and high CHA2DS2-VASc score groups revealed that the majority of patients had a TIMI 

flow of 0 or 2, with no significant differences in distribution across the groups. The prevalence of chronic kidney disease (CKD) and 

previous coronary artery bypass grafting (CABG) showed notable disparities, with a higher frequency in the high CHA2DS2-VASc 
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score group (19.4% and 25.0%, respectively), and corresponding p-values of 0.01 and 0.05, indicating statistical significance (Table 

3). 

Smoking status was significantly associated with the CHA2DS2-VASc score, where 43.8% of patients with a low score were smokers, 

compared to only 13.9% in the high-score group, resulting in a significant p-value of 0.00. This was mirrored in the use of GP IIb-IIIa 

inhibitors, with a higher usage rate in the low-score group (72.5%) versus the high-score group (52.8%), with a p-value of 0.03 (Table 

3). 

In terms of procedural characteristics, the mean stent length and diameter differed slightly between groups, with the high-score 

group having a marginally larger stent length (28.75±5.67 mm) and a significantly smaller stent diameter (2.69±0.6 mm), both of 

which were statistically significant with p-values of 0.39 and 0.00, respectively. Creatinine levels were higher in the high-score group 

(1.00±0.202 mg/dL) compared to the low-score group (0.83±0.23 mg/dL), with a p-value of 0.00 (Table 3). 

Diabetes Mellitus (DM) presented a significant contrast between the two groups, with a stark increase in prevalence in the high-

score group at 36.1%, compared to just 5.0% in the low-score group, resonating with a p-value of 0.00. Mortality rates also exhibited 

significant differences, standing at 1.3% in the low-score group and escalating to 11.1% in the high-score group, with a p-value of 

0.01. Lastly, ejection fraction percentages were notably lower in the high-score group (39.41±4.90%) versus the low-score group 

(43.85±5.17%), with the difference being statistically significant (p-value = 0.01) (Table 3). 

Multivariate regression analysis yielded significant associations between the CHA2DS2-VASc score and the no-reflow phenomenon. 

The odds ratios were consistent across multiple models, indicating a positive correlation between higher CHA2DS2-VASc scores and 

increased risk of no-reflow (Tables 4, 5, 6). Cardiogenic shock was another predictor with a robust association, demonstrating a 

markedly increased risk with odds ratios ranging from 3.30 to 8.87, all with significant p-values (Tables 4, 5, 6). 

The relationship between the CHA2DS2-VASc score and short-term in-hospital mortality was also profound. Univariate analysis 

showed an odds ratio of 1.79, which remained significant after adjustment in the multivariate model with an odds ratio of 1.58, 

indicating that higher CHA2DS2-VASc scores were associated with increased mortality rates. The no-reflow phenomenon and high 

thrombus grade were both independently associated with mortality, with significant odds ratios of 5.33 and 2.66, respectively, after 

multivariate adjustment. Creatinine clearance also proved to be a significant predictor, with reduced clearance (<60 mL/min) 

correlating with higher mortality, reaffirm the importance of renal function in the prognosis of STEMI patients (Table 7). 

DISCUSSION 
In the realm of cardiology, the CHA2DS2-VASc score has primarily been utilized to determine the risk of stroke in patients with atrial 

fibrillation (AF), but its potential predictive value in other settings has garnered research interest. The pivotal aim of our study was 

to explore the CHA2DS2-VASc score's capacity to independently predict inadequate reperfusion and short-term mortality post-

primary PCI in acute STEMI cases. Our findings corroborated the clinical significance of the CHA2DS2-VASc score, not only as a 

surrogate marker but also as a substantial predictor of adverse outcomes following PCI. 

Our investigation revealed that a heightened CHA2DS2-VASc score was associated with an increased incidence of the no-reflow 

phenomenon subsequent to angioplasty in STEMI patients. This association suggests that the score could serve as a beacon for 

identifying patients at risk of this complication, which often culminates in poor clinical outcomes due to prolonged myocardial 

ischemia, irrespective of the infarct size (13, 14). Further validating its prognostic value, our data demonstrated that patients with 

elevated CHA2DS2-VASc scores presented a notable rise in in-hospital mortality rates, indicating that the score's utility extends 

beyond the prediction of thromboembolic events in AF (9, 12). 

In our cohort, the mortality rate was significantly higher among patients with a CHA2DS2-VASc score greater than 2, which aligns 

with previous research indicating the score's efficacy in predicting not only the no-reflow phenomenon but also all-cause in-hospital 

mortality (16). Consistent with other studies, our results underscore the CHA2DS2-VASc score's predictive relevance for in-hospital 

MACE occurrences in STEMI patients (17), and its broader application across various cardiac conditions (18, 19). Rozenbaum et al.'s 

study of patients with acute coronary syndromes further substantiates the link between elevated CHA2DS2-VASc scores and 

increased risks of MACE, death within 30 days, and mortality at one year (20). 

The pathophysiological underpinnings shared by stroke and ischemic events like no-reflow—microvascular dysfunction, 

atherothrombosis, and embolization—may elucidate the CHA2DS2-VASc score's predictive accuracy for such disparate outcomes. 

Indeed, its components, including diabetes, hypertension, and heart failure, are known predictors of major adverse clinical events 

in ACS, demonstrating the score's broad relevance (21-23). 

However, our study's findings deviate from the majority in that we found a significant association between only hypertension and 

heart failure with no-reflow. Furthermore, we did not observe the expected influence of female gender or concurrent vascular 

diseases on the mortality or no-reflow, despite other research suggesting a heightened risk in the presence of such factors (24-26). 
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Our study's strength lies in the systematic risk stratification provided by the CHA2DS2-VASc score, offering substantial predictive 

power for post-PCI outcomes in STEMI patients. Yet, this study is not without limitations. The retrospective design and the specific 

demographic may limit the generalizability of the findings. Moreover, the predictive value of the CHA2DS2-VASc score's individual 

components warrants further investigation to discern their distinct prognostic implications. 

CONCLUSION 
In conclusion, the CHA2DS2-VASc score is validated as an effective tool for risk stratification before primary PCI, with considerable 

predictive strength for both reperfusion success and short-term mortality. These insights advocate for the integration of the 

CHA2DS2-VASc score in pre-PCI assessments, potentially enhancing the predictive stratification and management of STEMI patients. 

Future research should aim to expand upon these findings, exploring the score's predictive utility in a broader patient population 

and in a prospective manner. 
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