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Abstract  

Acute respiratory infections (ARIs) remain a significant cause of morbidity and mortality in 

premature children due to their underdeveloped immune and cardiovascular systems. This article 

explores the impact of ARIs on the myocardium of the heart in preterm infants, emphasizing the 

pathophysiological mechanisms, clinical manifestations, and potential complications. It highlights 

how viral and bacterial pathogens involved in respiratory infections may contribute to myocardial 

inflammation, arrhythmias, and reduced cardiac output. Special attention is given to diagnostic 

challenges and the importance of early intervention and monitoring of cardiac function in neonatal 

intensive care units. Understanding the interplay between respiratory infections and cardiac health 

is critical for improving outcomes in this vulnerable population. 
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INTRODUCTION  

Premature birth, defined as birth before 37 completed weeks of gestation, remains a global public 

health challenge, contributing to a significant proportion of neonatal morbidity and mortality. 

Among the myriad complications that affect preterm infants, acute respiratory infections (ARIs) 

represent a critical concern due to the immaturity of the lungs, immune system, and other vital 

organs, including the heart. The cardiopulmonary interaction in preterm neonates is particularly 

delicate, and disruptions caused by infections can have profound consequences on cardiac 

function, especially the myocardium — the muscular tissue of the heart responsible for pumping 

blood. 

ARIs, which include upper and lower respiratory tract infections caused by various viral and 

bacterial pathogens, are a leading cause of hospitalization among preterm infants. In this 

vulnerable group, these infections do not remain confined to the respiratory tract but often result 

in systemic involvement, including inflammation and functional compromise of the myocardium 
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[1]. Given the structural and functional immaturity of the preterm heart, especially its reduced 

myocardial compliance, energy reserves, and autonomic regulation, the myocardial response to 

infection is often exaggerated and potentially life-threatening. 

Moreover, the clinical presentation of myocardial involvement in preterm neonates with ARIs is 

often subtle and nonspecific, making early diagnosis difficult. Symptoms such as tachycardia, 

feeding intolerance, lethargy, or respiratory distress can be mistakenly attributed solely to the 

pulmonary infection. This diagnostic ambiguity contributes to delayed intervention, potentially 

worsening outcomes. Additionally, some pathogens, such as respiratory syncytial virus (RSV) and 

influenza, have been shown to exert direct cytopathic effects on myocardial cells, compounding 

the risk of myocardial injury [2]. 

This article aims to explore the pathophysiological mechanisms through which acute respiratory 

infections impact the myocardium in premature infants. It also seeks to examine the clinical 

manifestations, diagnostic modalities, and current treatment strategies, drawing attention to the 

need for vigilant monitoring of cardiac function in this high-risk population. The integration of 

early cardiac screening in the management of ARIs among preterm neonates could improve both 

short- and long-term cardiovascular outcomes. 

 

Literature Review 

Several studies have investigated the relationship between acute respiratory infections and cardiac 

involvement in neonates, especially among premature infants. The literature consistently 

emphasizes that due to the underdeveloped immune system and immature myocardial tissue, 

preterm infants are more susceptible to infection-induced cardiac dysfunction than their term 

counterparts [3]. 

One of the earliest recognized links between respiratory infection and cardiac involvement in 

neonates came from studies on respiratory syncytial virus (RSV). RSV is a leading cause of 

bronchiolitis in infants and has been shown to induce myocardial inflammation, known as 

myocarditis, in both animal models and human infants. In a study by Hon and Leung, nearly 30% 

of infants hospitalized with severe RSV bronchiolitis showed elevated cardiac troponin levels, 

indicating myocardial injury [4]. 

Other viral agents such as influenza virus, enteroviruses, and adenoviruses have also been 

implicated in neonatal myocarditis following respiratory illness. Enteroviruses, particularly 

Coxsackie B virus, are well-documented for their cardiotropic nature and have been linked to 

sudden cardiac failure in neonates [5]. The myocardium in preterm infants is more vulnerable due 

to lower antioxidant capacity and mitochondrial immaturity, rendering it susceptible to damage 

from both direct viral invasion and the cytokine storm induced by systemic infection [6]. 

Beyond viral agents, bacterial infections such as group B Streptococcus and Escherichia coli, 

commonly responsible for neonatal sepsis, also demonstrate myocardial involvement. Sepsis-

induced myocardial dysfunction (SIMD) in neonates, especially when secondary to lower 

respiratory tract infections, leads to decreased cardiac output, increased oxygen demand, and tissue 

hypoperfusion [7]. In such cases, echocardiographic findings reveal global hypokinesia and 

ventricular dilatation, while biochemical markers such as BNP and troponin I/T are frequently 

elevated [8]. 
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Advanced imaging techniques such as echocardiography and cardiac MRI, although not always 

feasible in neonatal intensive care units (NICUs), have proven useful in detecting structural and 

functional changes in the myocardium during the course of ARIs. Additionally, the integration of 

point-of-care ultrasound (POCUS) is emerging as a valuable tool in the rapid bedside assessment 

of myocardial function [9]. 

Clinical guidelines increasingly support cardiac monitoring in preterm infants with severe 

respiratory infections, particularly in those with hemodynamic instability or signs of organ 

dysfunction. However, routine screening for myocardial involvement is not yet universally 

implemented, underscoring the need for greater awareness and standardized protocols among 

neonatologists and pediatric cardiologists [10]. 

 

Conclusion 

Acute respiratory infections (ARIs) pose a serious threat to the health and survival of premature 

infants, not only due to pulmonary complications but also because of their significant impact on 

cardiac function — particularly on the myocardium. The immature cardiovascular system of 

preterm neonates is especially vulnerable to the systemic effects of infection, including 

inflammation, hypoxia, and sepsis, which can all precipitate myocardial injury. 

This review highlights that viral and bacterial pathogens commonly implicated in ARIs — such as 

RSV, influenza, and enteroviruses — can lead to both direct and indirect myocardial damage. 

Clinical manifestations are often subtle and nonspecific, necessitating a high index of suspicion 

among neonatologists and critical care providers. The use of cardiac biomarkers and non-invasive 

imaging techniques like echocardiography and point-of-care ultrasound (POCUS) can aid in early 

detection and management of myocardial involvement. 

Given the potential for serious complications such as myocarditis, arrhythmias, and heart failure, 

early recognition and intervention are crucial. Integration of cardiac assessment into the routine 

evaluation of preterm infants with respiratory infections can significantly improve clinical 

outcomes and reduce mortality. Furthermore, standardized protocols and increased awareness 

among healthcare providers regarding the cardiopulmonary interplay in premature neonates are 

essential for effective management. 

In conclusion, a multidisciplinary approach involving neonatology, infectious disease, and 

pediatric cardiology is vital to safeguarding the cardiac health of preterm infants facing the 

challenge of acute respiratory infections. Continued research and clinical vigilance will play a 

central role in developing evidence-based strategies to minimize long-term cardiac morbidity in 

this fragile population. 
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