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Abstract

Background: Dengue fever remains a major public health problem in tropical and subtropical regions, including
Pakistan.

Objective: To determine the frequency of cardiac patients presenting with dengue fever and to compare the
mortality rates of dengue fever in cardiac and non-cardiac patients.

Methods: This descriptive case series was conducted at October 2025 to January 2026. A total of 200 patients
diagnosed with dengue fever (confirmed by NS1 antigen or [gM/IgG ELISA) were included. Patients were divided
into two groups: those with pre-existing cardiac conditions (cardiac group) and those without (non-cardiac group).
Data were collected prospectively, including demographics, dengue severity, treatment, and outcomes.

Results: Out of the 200 patients, 62 (31%) had pre-existing cardiac conditions, and 138 (69%) were non-cardiac.
The mean age was significantly higher in cardiac patients (59.2 = 10.1 years) than in non-cardiac patients (48.1 +
12.9 years; p <0.001). Severe dengue occurred in 56.4% of cardiac patients versus 36.2% of non-cardiac patients
(p = 0.01). The overall mortality rate was 11%, with deaths significantly more frequent among cardiac patients
(21%) compared to non-cardiac patients (6.5%) (p = 0.004). Multivariate logistic regression identified cardiac
disease (OR =3.92; 95% CI: 1.45-10.57; p = 0.007), severe dengue (OR =4.28; 95% CI: 1.76-10.36; p = 0.001),
and age > 55 years (OR =2.17; 95% CI: 1.01-4.67; p = 0.046) as independent predictors of mortality.
Conclusion: It is concluded that dengue fever patients with pre-existing cardiac disease have a significantly higher
mortality rate than those without cardiac involvement. Cardiac dysfunction, severe dengue, and advanced age
were the strongest predictors of fatal outcomes.
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INTRODUCTION

The dengue virus causes dengue fever, a serious infectious disease that primarily infects people and is spread
through Aedes mosquitoes, which has become a major global health concern. With recent decades seeing one of the
largest increases in prevalence of any mosquito-borne disease, the World Health Organization estimates suggest
there are roughly 390 million dengue infections every year [1]. Of those infections, roughly 96 million are
symptomatic. While most cases of dengue are mild and can simply be treated symptomatically, some develop what
is known as severe dengue, dengue hemorrhagic fever, or dengue shock syndrome and can cause high morbidity and
mortality. These are characterized by severe bleeding and damage to organs as well as shock, which in severe cases
require hospitalization. There is little research into the factors that influence the outcomes of severe dengue patients,
and in view of the high mortality, this is an urgent gap in the dengue fever literature [2]. As this research is
specifically focused on dengue fever and the influence of pre-existing cardiac conditions on mortality, we aim to fill
that gap. “Cardiac conditions” is a broad category that includes coronary artery disease (the narrowing of the blood
vessels supplying the heart), congestive heart failure (the heart’s inability to pump blood adequately), arrhythmias
(abnormalities in heart rthythm), and valvular heart disease (the heart valves fail to function normally). Improving
one’s understanding of the global impact of the disease known as dengue fever makes this study highly relevant and
likely to bridge a gap in the literature. Defining and understanding the disease is all the more pressing because
previous research indicates that dengue fever sickens millions of individuals and can lead to death in a substantial

Genetics and Molecular Research 25 (8s): 2026


mailto:irfanmed3@yahoo.com

number of cases yearly [3]. This study attempts to fill the gap by investigating the link between cardiac health and
the outcomes of dengue disease by assessing mortality in patients who contracted dengue and had comorbid cardiac
disease versus those who contracted dengue and had no cardiac disease [4]. This can lead to improved clinical
management, public health outcomes, and patient outcomes as evidenced by previous research. Additionally,
findings that point to particular risk factors for death are likely to facilitate earlier risk assessment and intervention
in the context of both dengue and other infectious diseases [5]. Ultimately, the study could advance the understanding
of infectious diseases, especially in the presence of other comorbid conditions, and is likely to result in the saving of
lives and reduction of health care costs [6]. According to various studies, patients suffering from pre-existing
conditions, cardiovascular among them, are more likely to experience negative outcomes, including mortality, due
to dengue [7]. Studies like those carried out by Mia and Saini report that patients suffering comorbid conditions like
hypertension and coronary heart disease greatly increase the complications from dengue fever, resulting in mortality
from the disease [8]. Saini also notes that particularly cardio-comorbidities add to the mortality of patients suffering
from influenza and other viruses, including dengue [9]. One of the studies recently conducted in 2024 reported an
in-hospital mortality rate of 13.3% for patients suffering from any cardiac complications of the disease. In this 2024
study, patients hospitalized for the disease and not suffering cardiac complications had a mortality rate the much
lower 1.6%. Even when the disease is properly treated, the total mortality rate for the illness is low, under 1% for
the average stress-free standard dengue fever [10]. One study conducted in 2024 revealed the in-hospital mortality
rate of patients suffering cardiac complications from dengue to be 13.3% and those not suffering from complications
had a 1.6% rate [11]. The research has shown that the fever and cardiac complications are detrimental to the health
of the patient suffering from pre-existing cardiac conditions [12]. These complications involve the heart and include
myocarditis, arrhythmias, and heart failure, as shown in studies like those conducted by Rathore. According to recent
studies by Stegmann et al. (2020), during dengue outbreaks, patients with comorbidities of cardiovascular diseases
have a higher mortality rate than patients without cardiac issues. Infected patients who have comorbidities, especially
cardiac diseases, are reported to have a higher mortality rate by the WHO and other health organizations [13]. Cases
of DF that are severe, including DHF and DSS, are often fatal to patients with comorbid cardiovascular issues. In
studies of high dengue transmission areas, outcomes for patients with pre-existing cardiovascular disease were
particularly negative.

OBJECTIVES
The primary objectives of this study are as follows:
1. To determine the frequency of cardiac patients presenting with dengue fever.
2. To compare the mortality rates of dengue fever in patients with pre-existing cardiac conditions and those
without cardiac disease.

METHODOLOGY
This Descriptive case Series was conducted at from

DATA COLLECTION

Patients diagnosed with dengue fever, confirmed by serological testing (NS1 antigen or I[gM/IgG ELISA), were
recruited from hospital admissions. From the group of eligible patients, two substrata were formed: those who
had documented pre-existing cardiac conditions, namely, ischemic heart disease, cardiomyopathy, arrhythmia,
and those who were cardiac disease-free. Each patient was tracked for 30 days after admission to assess outcomes,
including death, cardiac events, and progression of the disease. Data were collected prospectively using a
structured proforma. Information gathered from patient records included: demographics (age, sex, and address),
medical history (any arrhythmic comorbidities and types), details of the dengue diagnosis (clinical signs and
symptoms, laboratory confirmation, severity of the disease), treatment received (IV fluids, antivirals, platelet
transfusion, cardiac meds), and outcomes (alive, deceased). Patients whose medical records were incomplete were
excluded from the analysis. Also excluded from the analysis were patients suffering from co-infections like
malaria, chikungunya, and hepatitis. The study was meant to specifically capture and analyze the clinical course
and prognosis of dengue patients suffering from concomitant cardiac illness and those without, for fundamental
comparisons. Previous medical documentation and/or cardiology evaluations during hospitalization confirmed
the cardiac status.

Statistical Analysis

Data were analyzed using Statistical Package for the Social Sciences (SPSS) version 26. Continuous variables
like age were presented as mean standard deviation, and categorical variables like gender, cardiac status, and
mortality were presented as frequencies and percentages using descriptive statistics. The mortality rates between
cardiac and non-cardiac dengue patients were compared using the Chi-square test. For non-parametric
comparisons of continuous variables, Mann-Whitney U tests and independent samples t-tests were used for
normally distributed data. A multivariate logistic regression model was used to control for age, gender, and
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dengue severity as potential confounding factors to find mortality predictors. The strength of the connection
between mortality risk and pre-existing cardiac conditions was measured using odds ratios (OR) with 95%
confidence intervals (CI). A p-value of less than 0.05 was deemed statistically significant for all tests. The final
results, which compared mortality outcomes and clinical variables between the two study groups, were presented
in tabular form for clarity.

RESULTS

Data were collected from 200 patients; 62 (31%) had pre-existing cardiac conditions, while 138 (69%) had non-
cardiac conditions. The mean age of cardiac patients was significantly higher (59.2 + 10.1 years) compared to
non-cardiac patients (48.1 + 12.9 years), reflecting an older, more comorbid population. Males were predominant
in both groups (61.3% vs 60.1%), with no significant gender difference. As expected, hypertension (69.3%),
diabetes mellitus (54.8%), and ischemic heart disease (46.7%) were common among cardiac patients, whereas
these comorbidities were absent in the non-cardiac cohort. The mean hospital stay was longer in the cardiac group
(6.8 £2.1 days) than in the non-cardiac group (5.3 £ 1.7 days), suggesting more complicated clinical courses.

Table 1. Baseline Demographic and Clinical Characteristics of Dengue Patients (n = 200)

Variable Cardiac Patients (n = 62) | Non-Cardiac Patients (n = 138)
Mean age (years) 59.2 +£10.1 48.1+£12.9

Gender (Male %) 38 (61.3%) 83 (60.1%)

Hypertension (%) 43 (69.3%) 0 (0%)

Diabetes mellitus (%) 34 (54.8%) 0 (0%)

Ischemic heart disease (%) | 29 (46.7%) 0 (0%)

Mean hospital stay (days) | 6.8 +2.1 53+£1.7

Severe dengue was observed in 35 (56.4%) of cardiac patients versus 50 (36.2%) of non-cardiac patients, a
statistically significant difference (p = 0.01). Hemodynamic instability requiring inotropic support occurred in
27.4% of cardiac cases, compared with 12.3% among non-cardiac cases (p = 0.009). Although mean platelet count
and hematocrit levels were similar between groups (p > 0.05), hospital mortality was markedly higher among
cardiac patients (21%) than non-cardiac patients (6.5%) (p = 0.004).

Table 2. Comparison of Dengue Severity and In-Hospital Outcomes Between Cardiac and Non-Cardiac
Patients

Parameter Cardiac Patients (n = | Non-Cardiac Patients p-value
62) (n=138)

Severe dengue (%) 35 (56.4%) 50 (36.2%) 0.01

Hemodynamic instability requiring | 17 (27.4%) 17 (12.3%) 0.009

inotropes (%)

Mean platelet count (x10%L) 64 £22 72 £28 0.11

Mean hematocrit (%) 412+£53 40.7+4.9 0.49

Hospital mortality (%) 13 (21.0%) 9 (6.5%) 0.004

After adjusting for confounders, the presence of cardiac disease remained a significant independent risk factor for
death (adjusted OR = 3.92; 95% CI: 1.45-10.57; p = 0.007). Severe dengue (OR = 4.28; 95% CI: 1.76-10.36; p
= 0.001) and age > 55 years (OR = 2.17; 95% CI: 1.01-4.67; p = 0.046) were also strongly associated with
increased mortality, while male gender showed no significant effect (p = 0.64).

Table 3. Multivariate Logistic Regression Analysis of Predictors of Mortality in Dengue Fever (n = 200)

Variable Adjusted Odds Ratio | 95% Confidence Interval | p-value
(OR) (8]

Cardiac disease (present vs 3.92 1.45-10.57 0.007

absent)

Age > 55 years 2.17 1.01 —4.67 0.046

Severe dengue 4.28 1.76 — 10.36 0.001

Male gender 1.14 0.64 —2.04 0.64

Cardiogenic shock was the leading cause of mortality among cardiac patients (46.1%), followed by severe
myocarditis (23.0%) and multi-organ failure (30.9%). In contrast, dengue shock syndrome (55.6%) and fulminant
hepatic failure (22.2%) predominated among non-cardiac patients. The difference in cause distribution was
statistically significant for cardiogenic shock (p = 0.01) and dengue shock syndrome (p = 0.002), reflecting
divergent mechanisms of fatality between groups.
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Table 4. Causes of Death Among Dengue Patients (n = 22)

Cause of Death Cardiac Patients Non-Cardiac Patients | Total (n = 22) p-value
(n=13) n=9)

Cardiogenic shock 6 (46.1%) 0 (0%) 6 (27.3%) 0.01

Severe myocarditis 3 (23.0%) 0 (0%) 3 (13.6%) 0.04

Multi-organ failure 4 (30.9%) 2 (22.2%) 6 (27.3%) 0.58

Dengue shock 0 (0%) 5 (55.6%) 5(22.7%) 0.002

syndrome

Fulminant hepatic 0 (0%) 2 (22.2%) 2 (9.1%) 0.04

failure

Cardiac patients showed higher rates of readmission due to cardiac complications (4.8% vs 0%, p = 0.03) and
persistent arrhythmia (6.5% vs 0%, p = 0.01). The 30-day mortality remained significantly higher in cardiac
patients (21%) compared to non-cardiac patients (6.5%) (p = 0.004), with corresponding survival rates of 79%
and 93.5%, respectively.

Table 5. Thirty-Day Post-Discharge Outcomes in Cardiac and Non-Cardiac Dengue Patients

Outcome Cardiac Patients (n = Non-Cardiac Patients (n | p-value
62) =138)

Readmission due to cardiac 3 (4.8%) 0 (0%) 0.03

complications

Readmission due to other 2 (3.2%) 3(2.2%) 0.71

complications

Persistent arrhythmia after 4 (6.5%) 0 (0%) 0.01

recovery

Overall 30-day mortality 13 (21.0%) 9 (6.5%) 0.004

30-day survival rate 49 (79.0%) 129 (93.5%) 0.004
DISCUSSION

The present study compared the mortality of dengue fever in cardiac and non-cardiac patients and demonstrated
that underlying cardiac disease significantly increases the risk of death in dengue infection. Out of 200 patients,
21% of those with prior cardiac illnesses died versus 6.5% of non-cardiac patients. In addition, patients with
cardiac disorders were older, had more severe illnesses, and required more advanced support, including inotropic
therapy. Multivariate analysis showed that cardiac disease, older age, and severe dengue were the only significant
risk factors for death. These findings emphasize the great clinical consequences from the presence of cardiac
comorbidity with dengue. The same findings were documented in a number of previous studies. Our findings
support these findings that patients with cardiac disease are more likely to suffer severe dengue and are also at a
higher risk of dying from the disease. The relationship of cardiac disease with dengue is complicated. Myocardial
tissue can suffer direct invasion by the virus, gain inflammation indirectly from the immune system, and sustain
endothelial damage that leads to myocarditis, conduction abnormalities, and reduced contractility. During severe
dengue, the cytokine storm also leads to microvascular permeability and low blood pressure, stressing an already
weakened heart muscle. The presence of old ischemic heart disease in addition to these changes may lead to heart
failure and shock, which explains the very high incidence of deaths due to heart disease (46%) in this study.
Research conducted in Singapore suggested that individuals with cardiac comorbidities had a three-fold increase
in the odds of developing severe dengue illness as well as a two-fold increase in the odds of mortality from the
illness. Similar results were found in the Indian and Brazilian studies in which myocardial injury was documented
as an independent predictor of death in patients hospitalized with dengue virus. In our research, we found that
cardiac patients had a higher incidence of severe dengue illness (56.4%) as compared to non-cardiac patients
(36.2%). This illustrates the likely impact that chronic illnesses have with regard to furthering the degree of
systemic inflammation and hemodynamic changes. The mean length of hospital stay was also longer in the cardiac
patients because they had a more severe illness, an ill-defined recovery, and a more prolonged illness. The primary
cardiac-related deaths were attributed to cardiogenic shock and severe myocarditis, whereas non-cardiac deaths
were due predominantly to dengue shock syndrome and hepatic failure. The difference in the death cases further
highlights the urgent need to promptly identify and treat cardiac dysfunction during a dengue illness. The analysis
of the data using logistic regression demonstrated that the odds of mortality were almost four-fold increased in
the presence of pre-existing cardiac disease (OR = 3.92, p = 0.007). Older age, with a cut-off of 55 years along
with severe dengue illness, was documented as a primary predictors, as also aligned with the various literature
from across the globe, which have historically documented that the most at-risk group consists of the old patients
with comorbidities. Clinicians must be alert to the possibility of cardiac complications among older patients with
chest pain, bradyarrhythmia, or hypotension that is disproportionate to their plasma leakage. Clinically. these
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findings should be considered for triage and management purposes. All dengue patients with cardiac diseases
should be closely and continuously monitored for hemodynamic changes and undergo repetitive cardiovascular
investigations like ECGs and cardiac biomarker analysis. During these patients, aggressive fluid resuscitation,
which is frequently required for patients in dengue shock, must be applied cautiously in order to prevent fluid
overload and heart failure. In addition, the rational enhancement of chronic cardiac medications as well as their
selective inotropic use can positively impact overall prognosis.

LIMITATIONS

This study had several limitations. It was conducted at a single tertiary-care center and may not fully represent
community-level trends. The sample size of cardiac patients was smaller than that of non-cardiac patients, which
may have limited the statistical power. Echocardiography and cardiac biomarker testing were not uniformly
available in all patients, and subclinical myocarditis may have been underestimated. Additionally, the follow-up
period was limited to 30 days, so long-term cardiac sequelae after recovery could not be assessed.

CONCLUSION

It is concluded that dengue fever patients with pre-existing cardiac disease have a significantly higher risk of
mortality compared to those without cardiac involvement. The study demonstrated that cardiac patients not only
developed more severe forms of dengue but also required longer hospitalization and more intensive care support.
The major causes of death among cardiac patients were cardiogenic shock, myocarditis, and multi-organ failure,
highlighting the critical impact of cardiovascular dysfunction on clinical outcomes. Pre-existing cardiac
conditions, advanced age, and severe dengue were identified as independent predictors of mortality.
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