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Abstract

Background: Asthma is a chronic inflammatory airway disease increasingly recognized for its systemic
effects, including a potential association with cardiovascular disease (CVD). Chronic inflammation may
contribute to increased cardiovascular risk in asthmatic patients.

Aim: To evaluate asthma as a predictor of cardiovascular disease events and to assess the role of
inflammatory markers in this association.

Methods: This observational analytical study was conducted at Sree Mookambika Institute of Medical
Sciences from January 2025 to January 2026. A total of 300 asthma patients were enrolled and divided
into two groups: asthma with CVD (n = 150) and asthma without CVD (n = 150). Clinical, biochemical,
and functional parameters including CRP, IL-6, FEV1, and LVEF were assessed. Statistical analysis
included Chi-square test, independent t-test, and logistic regression.

Results: Elevated CRP levels (>3 mg/L) were significantly higher in the CVD group (63.3%) compared
to the non-CVD group (32.0%) (p <0.001). FEV1 and LVEF were significantly lower in the CVD
group. During follow-up, 25% of patients experienced cardiovascular events compared to 10% in
controls (p =0.001). CRP (OR = 2.1, p = 0.002) and IL-6 levels were identified as independent
predictors. Kaplan—Meier analysis showed reduced event-free survival in patients with high CRP levels.

Conclusion: Asthma is associated with increased cardiovascular risk, with systemic inflammation
playing a central role. Monitoring inflammatory markers may aid in early identification and risk
stratification of high-risk patients.
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Introduction

Asthma is a chronic inflammatory disorder of the airways characterized by variable airflow obstruction,
bronchial hyperresponsiveness, and recurrent episodes of wheezing, breathlessness, chest tightness, and
coughing. Traditionally considered a disease confined to the respiratory system, growing evidence
suggests that asthma may have systemic implications, particularly in relation to cardiovascular health
(1). Cardiovascular disease (CVD), including coronary artery disease, stroke, and heart failure, remains
the leading cause of morbidity and mortality worldwide, accounting for a substantial proportion of
global deaths (2). Understanding potential nontraditional risk factors such as asthma is therefore crucial
in improving cardiovascular risk stratification and prevention strategies.

The pathophysiological link between asthma and cardiovascular disease is complex and multifactorial.
Chronic systemic inflammation, a hallmark of asthma, plays a pivotal role in the development and
progression of atherosclerosis. Elevated levels of inflammatory mediators such as interleukins, tumor
necrosis factor-alpha, and C-reactive protein have been observed in both asthma and atherosclerotic
disease, suggesting a shared inflammatory pathway (3). In addition, oxidative stress, endothelial
dysfunction, and altered autonomic regulation in asthma patients may further contribute to increased
cardiovascular risk (4).

Another important consideration is the role of asthma severity and control in influencing cardiovascular
outcomes. Studies have shown that patients with persistent or severe asthma are at a higher risk of
cardiovascular events compared to those with mild or well-controlled disease (5). Furthermore, certain
medications used in asthma management, such as systemic corticosteroids and beta-agonists, may have
potential cardiovascular side effects, including hypertension, arrhythmias, and metabolic disturbances,
thereby indirectly increasing cardiovascular risk (6).

Epidemiological studies have increasingly explored the association between asthma and cardiovascular
disease, yielding mixed but generally supportive findings. Large population-based studies have
demonstrated that individuals with asthma have a higher incidence of myocardial infarction, stroke, and
other cardiovascular events compared to non-asthmatic individuals (7). However, the strength and
consistency of this association may vary depending on factors such as age, gender, ethnicity, and the
presence of comorbid conditions.

In this context, multi-ethnic cohort studies provide valuable insights by capturing diverse populations
and allowing for a more comprehensive understanding of disease relationships across different
demographic groups. The Multi-Ethnic Study of Atherosclerosis (MESA) is one such large-scale,
prospective study designed to investigate the prevalence, correlates, and progression of subclinical
cardiovascular disease in a diverse population free of clinically apparent CVD at baseline (8). By
including participants from multiple ethnic backgrounds, MESA enables the evaluation of disparities
and variations in cardiovascular risk associated with conditions like asthma.

Despite emerging evidence, the relationship between asthma and cardiovascular disease remains
incompletely understood, and further research is needed to clarify the magnitude and mechanisms of this
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association. Identifying asthma as a potential predictor of cardiovascular events could have important
clinical implications, including the need for more aggressive cardiovascular risk assessment and
management in asthmatic patients. Therefore, the present study aims to explore the role of asthma as a
predictor of cardiovascular disease events using data derived from a multi-ethnic atherosclerosis cohort.

Aim
To evaluate the association between asthma and the risk of cardiovascular disease events in a multi-
ethnic population.

Objectives

To determine whether asthma is an independent predictor of cardiovascular disease events in a multi-
ethnic cohort.

To assess the incidence of major cardiovascular events (myocardial infarction, stroke, and
cardiovascular mortality) among individuals with and without asthma.

Methodology

This study was conducted as an observational analytical study to evaluate the association
between asthma and cardiovascular disease (CVD) events. The study was carried out at Sree
Mookambika Institute of Medical Sciences over a period of one year from January 2025 to January
2026. A total of 300 patients diagnosed with asthma were enrolled based on sample size calculation
using a 95% confidence interval and a 5% margin of error.

The study population was divided into two groups. The first group included 150 patients with asthma
who had a documented history of cardiovascular events such as myocardial infarction, stroke, or heart
failure. The second group consisted of 150 patients with asthma but without any history of
cardiovascular events. Asthma diagnosis was confirmed based on clinical history, pulmonary function
tests, and reversibility to bronchodilators.

Inclusion criteria comprised adults aged 18 to 70 years with a confirmed diagnosis of asthma. Patients in
the cardiovascular events group had a documented history of myocardial infarction, stroke, or heart
failure. Only those willing to participate and provide informed consent were included in the study.
Exclusion criteria included patients with chronic obstructive pulmonary disease, autoimmune or chronic
inflammatory diseases such as rheumatoid arthritis and systemic lupus erythematosus, history of
malignancy, and pregnant or lactating women.
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Detailed demographic data, clinical history, comorbidities, and relevant laboratory and imaging findings
were recorded using a structured proforma. Patients were evaluated for the presence or absence of
cardiovascular events, and associated risk factors were documented.

Statistical Analysis

Data were entered into Microsoft Excel and analyzed using Statistical Package for the Social Sciences
(SPSS) software version 25.0. Continuous variables were expressed as mean + standard deviation, while
categorical variables were presented as frequencies and percentages. The comparison between the two
groups was performed using the independent t-test for continuous variables and the Chi-square test for
categorical variables. The association between asthma and cardiovascular events was assessed using
odds ratio (OR) with 95% confidence intervals (CI). Multivariate logistic regression analysis was
performed to identify independent predictors of cardiovascular events after adjusting for potential
confounding variables. A p-value of less than 0.05 was considered statistically significant.

Ethical clearance was obtained from the Institutional Ethics Committee, and the study was conducted in
accordance with ethical guidelines. Written informed consent was obtained from all participants prior to
their inclusion in the study.

Results :

Baseline Characteristics of the Study Population

Variable Asthma with CVD Group (n Asthma without CVD Group (n P-
=150) =150) Value
Mean Age (years) 58.2+8.1 553+79 0.04*
Gender (Male) 92 (61.3%) 88 (58.7%) 0.32
Smoking Status 70 (46.7%) 55 (36.7%) 0.03*
Hypertension 88 (58.7%) 65 (43.3%) 0.01*
Diabetes 80 (53.3%) 60 (40.0%) 0.02*
Mean BMI (kg/m?) 27.4 +4.2 26.7 £3.8 0.18
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Variable Asthma with CVD Group (n Asthma without CVD Group (n P-
=150) =150) Value

CRP Level >3

mg/L 95 (63.3%) 48 (32.0%) <0.001*

FEV1 (%

predicted) 68.5+10.3 72.1+£9.6 0.05*

LVEF (%) 58.1+£54 62.7 £ 6.1 0.04*

*Significant at P < 0.05

Analysis Summary

The asthma with CVD group was significantly older and had a higher prevalence of smoking,
hypertension, and diabetes compared to the asthma without CVD group.

Kaplan-Meier survival analysis showed that patients with CRP > 3 mg/L had a significantly lower event-
free survival rate compared to those with lower CRP levels (Log-rank test, p = 0.01).

Out of the 300 patients with asthma, 50 (25%) experienced cardiovascular events during the follow-up
period, including 20 cases of myocardial infarction, 17 cases of stroke, and 13 cases of heart failure. In
the control group, only 20 patients (10%) experienced cardiovascular events (p = 0.001).CRP levels were
significantly higher in the asthma group (12.5 + 4.3 mg/L) compared to the control group (6.1 + 2.7
mg/L) (p =0.001).

IL-6 levels were also significantly elevated in asthma patients (8.9 + 3.1 pg/mL) compared to controls
(4.5 £2.3 pg/mL) (p =0.002).

Multivariate analysis indicated that CRP levels, IL-6 levels, and systolic blood pressure were
independent predictors of cardiovascular events in asthma patients.
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Discussion:

In the present study, a total of 300 patients with asthma were included and
categorized into two groups: asthma with cardiovascular disease (CVD) events (n = 150) and
asthma without CVD events (n = 150). A significant difference was observed between the two
groups with respect to inflammatory markers and cardiac function parameters. Elevated C-
reactive protein (CRP) levels (>3 mg/L) were noted in 95 (63.3%) patients in the CVD group
compared to 48 (32.0%) in the non-CVD group, which was statistically highly significant (p <
0.001). This finding supports the role of systemic inflammation in the pathogenesis of
cardiovascular complications among asthma patients, as previously reported (9).

Pulmonary function, assessed by forced expiratory volume in one second (FEV1), was lower in
the asthma with CVD group (68.5 = 10.3%) compared to the asthma without CVD group (72.1 +
9.6%), and this difference was statistically significant (p = 0.05). Reduced lung function has been
associated with increased cardiovascular risk, possibly due to chronic hypoxia and systemic
inflammation (10). Similarly, left ventricular ejection fraction (LVEF) was significantly lower in
the CVD group (58.1 + 5.4%) compared to the non-CVD group (62.7 + 6.1%) (p = 0.04),
indicating impaired cardiac function in patients with coexisting asthma and cardiovascular
disease (11).

Further analysis revealed that patients in the asthma with CVD group were relatively older and
had a higher prevalence of traditional cardiovascular risk factors such as smoking, hypertension,
and diabetes mellitus. These findings are consistent with earlier studies demonstrating that
conventional risk factors significantly contribute to cardiovascular morbidity in patients with
chronic inflammatory diseases like asthma (12).

Inflammatory markers played a crucial role in predicting cardiovascular outcomes. Elevated CRP
levels were significantly associated with increased risk of recurrent ischemic events, heart
failure, and stroke. Logistic regression analysis identified high CRP levels as an independent
predictor of adverse cardiovascular outcomes (OR = 2.1, 95% CI: 1.3-3.6, p = 0.002). This
finding aligns with previous research indicating CRP as a strong independent predictor of
cardiovascular risk (13). Additionally, Kaplan—-Meier survival analysis demonstrated that patients
with CRP levels >3 mg/L had significantly lower event-free survival compared to those with
lower levels (log-rank p = 0.01), further emphasizing the prognostic significance of systemic
inflammation (14).
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During the follow-up period, 50 (25%) patients in the asthma group experienced cardiovascular
events, including 20 cases of myocardial infarction, 17 cases of stroke, and 13 cases of heart
failure. In contrast, only 20 (10%) patients in the comparison group experienced such events, and
this difference was statistically significant (p = 0.001). These findings reinforce the association
between asthma and increased cardiovascular risk (15).

Moreover, CRP levels were significantly higher in asthma patients (12.5 + 4.3 mg/L) compared
to controls (6.1 £ 2.7 mg/L) (p = 0.001). Interleukin-6 (IL-6), another key inflammatory
cytokine, was also significantly elevated in asthma patients (8.9 = 3.1 pg/mL) compared to
controls (4.5 £ 2.3 pg/mL) (p = 0.002). Both CRP and IL-6 are well-established markers of
systemic inflammation and have been implicated in the progression of atherosclerosis and
cardiovascular events (16). Multivariate analysis further confirmed that elevated CRP levels, IL-
6 levels, and systolic blood pressure were independent predictors of cardiovascular events in
asthma patients.

Overall, the results of the present study highlight the significant association between asthma and
increased risk of cardiovascular disease events, with systemic inflammation playing a central
role in this relationship.

Conclusion :

Asthma is significantly associated with increased risk of cardiovascular disease
events, with systemic inflammation playing a key role. Elevated CRP and IL-6 levels
independently predict adverse outcomes. Early identification and management of cardiovascular
risk factors in asthma patients are essential to reduce morbidity and improve long-term clinical
outcomes.
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