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Introduction
Respiratory viral infections are among the leading causes of 

morbidity and mortality globally. The outbreak of the COVID-19 
pandemic in late 2019, caused by the SARS-CoV-2 virus, dramatically 
reshaped our understanding of viral respiratory diseases [1]. Prior to 
COVID-19, Respiratory Syncytial Virus (RSV) and Influenza were two 
of the most significant contributors to seasonal respiratory illnesses, 
particularly among vulnerable populations such as infants, elderly 
individuals, and those with pre-existing comorbidities.

Despite having some overlapping features such as transmission 
routes and clinical manifestations, these viruses exhibit distinctive 
pathophysiological mechanisms and clinical outcomes [2,3]. This 
review aims to explore the comparative pathogenesis, clinical outcomes, 
and therapeutic approaches for COVID-19, RSV, and Influenza.

Pathogenesis

COVID-19 (SARS-CoV-2)

COVID-19 is caused by the Severe Acute Respiratory Syndrome 
Coronavirus 2 (SARS-CoV-2), a novel coronavirus first identified in 
Wuhan, China, in December 2019. The virus primarily targets the 
respiratory system but can cause widespread systemic effects. SARS-
CoV-2 enters human cells through the angiotensin-converting enzyme 
2 (ACE2) receptor, which is highly expressed in the lungs, heart, 
kidneys, and gastrointestinal tract [4,5]. The spike protein of SARS-
CoV-2 facilitates binding to ACE2, leading to viral entry and replication. 
The virus induces an inflammatory response, and in severe cases, a 
hyperinflammatory condition called a cytokine storm is triggered. This 
excessive immune response can lead to severe pulmonary damage, 
acute respiratory distress syndrome (ARDS), and multi-organ failure. 
The virus's ability to evade the immune system, coupled with its high 
mutation rate, has contributed to its rapid spread and the emergence 
of new variants.

Respiratory syncytial virus (RSV)

RSV is a negative-sense, single-stranded RNA virus belonging to 

the Paramyxoviridae family. It is a leading cause of bronchiolitis and 
pneumonia in infants and young children, as well as a significant 
cause of morbidity and mortality among older adults. RSV primarily 
targets epithelial cells in the upper and lower respiratory tract, causing 
inflammation, epithelial damage, and mucus production. RSV 
infection induces a robust immune response, but the virus has evolved 
mechanisms to evade immune detection, leading to persistent viral 
shedding. The severity of the disease is influenced by factors such as the 
patient’s immune status, age, and presence of coexisting conditions like 
asthma or congenital heart disease [6]. The primary immune response 
to RSV involves the activation of Th1 and Th2 cells, along with the 
production of interleukins and interferons, which contribute to the 
inflammatory process and clinical symptoms.

Influenza

Influenza viruses are RNA viruses from the Orthomyxoviridae 
family, categorized into types A, B, C, and D, with types A and B 
being responsible for seasonal epidemics. Influenza A viruses are the 
most variable and cause the most severe outbreaks. Influenza virus 
particles contain surface glycoproteins hemagglutinin (HA) and 
neuraminidase (NA), which mediate viral entry and exit from host 
cells. The pathogenesis of influenza involves the rapid replication of 
the virus in the respiratory epithelium, leading to cell death and an 
inflammatory response. The immune system responds by producing a 
variety of cytokines and interferons to control viral spread. However, 
the virus can also evade immune detection, particularly in individuals 
with pre-existing immunity from past infections or vaccinations [7]. 
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Abstract
Respiratory viral infections, including COVID-19, Respiratory Syncytial Virus (RSV), and Influenza, continue 

to be major public health concerns worldwide. These viruses share common clinical presentations, yet differ 
significantly in their pathogenesis, clinical outcomes, and available therapeutic interventions. This article provides 
a comparative analysis of COVID-19, RSV, and Influenza, highlighting the underlying mechanisms of infection, 
disease progression, and the current therapeutic strategies. We aim to elucidate the distinctive and overlapping 
characteristics of these respiratory viruses, with a focus on diagnostic challenges, clinical management, and the 
impact of public health measures. Understanding these differences and similarities will aid in improving treatment 
protocols and preparedness for future viral pandemics.
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Influenza can lead to complications such as pneumonia, secondary 
bacterial infections, and exacerbation of chronic respiratory conditions 
like asthma or COPD.

Clinical Outcomes

COVID-19

The clinical spectrum of COVID-19 ranges from asymptomatic 
or mild illness to severe disease and death. Most infected individuals 
exhibit mild upper respiratory symptoms, such as fever, cough, and 
fatigue. However, severe cases can develop ARDS, sepsis, and multi-
organ failure, particularly in older adults and those with underlying 
health conditions, including cardiovascular disease, diabetes, and 
immunocompromised states. COVID-19 can also lead to long-term 
sequelae, often referred to as "long COVID," which includes persistent 
fatigue, cognitive dysfunction, and respiratory issues [8]. Hospitalized 
patients often require oxygen therapy, mechanical ventilation, or 
extracorporeal membrane oxygenation (ECMO) in severe cases.

Respiratory syncytial virus (RSV)

In infants and young children, RSV typically causes mild 
upper respiratory symptoms, but it can progress to bronchiolitis or 
pneumonia, particularly in premature infants, those with congenital 
heart disease, or immunocompromised individuals. RSV infection 
in adults, particularly older adults, can also lead to severe respiratory 
symptoms, including pneumonia and exacerbation of chronic 
obstructive pulmonary disease (COPD). RSV-related hospitalizations 
are common, particularly during the winter months when the virus 
circulates more frequently [9]. Severe cases of RSV infection in 
neonates and young children may require mechanical ventilation and 
intensive care support, while less severe cases are typically managed 
with supportive care.

Influenza

Influenza presents with a sudden onset of fever, chills, cough, sore 
throat, and body aches. The disease can range from mild to severe, 
and complications include pneumonia, sinusitis, and secondary 
bacterial infections. Influenza-related deaths are often due to these 
complications, particularly among vulnerable populations, such as 
the elderly and those with chronic conditions like diabetes and heart 
disease. In high-risk groups, influenza can lead to hospitalization 
and significant morbidity. The incidence of severe disease tends to 
peak during seasonal outbreaks, with higher rates of mortality during 
pandemics (e.g., the 1918 Spanish flu and the 2009 H1N1 pandemic).

Therapeutic approaches

COVID-19

The therapeutic landscape for COVID-19 evolved rapidly following 
the onset of the pandemic. The primary approaches to managing 
COVID-19 include antiviral agents, immunomodulatory drugs, and 
supportive care.

Antiviral Drugs: Medications such as remdesivir, a nucleotide 
analog, have been authorized for emergency use to treat COVID-19 
in hospitalized patients. Paxlovid (nirmatrelvir/ritonavir), an oral 
antiviral, has been used to reduce the risk of severe disease in high-risk 
individuals.

Immunomodulatory Drugs: Drugs like dexamethasone, a 
corticosteroid, and monoclonal antibodies (e.g., tocilizumab) have been 
employed to control the inflammatory response in severe COVID-19 
cases.

Vaccines: Vaccines developed by Pfizer-BioNTech, Moderna, 
AstraZeneca, and others have been pivotal in reducing the severity of 
the disease and preventing hospitalization and death.

Respiratory Syncytial Virus (RSV)

Currently, there is no specific antiviral treatment for RSV, and 
management is primarily supportive. This includes oxygen therapy, 
hydration, and respiratory support, such as mechanical ventilation in 
severe cases. Palivizumab, a monoclonal antibody, has been used as a 
prophylactic treatment in high-risk infants and children to reduce the 
severity of RSV infection [10]. Antiviral drugs such as ribavirin have 
been investigated but are not widely used due to limited efficacy and 
significant side effects.

Influenza

The treatment for influenza includes antiviral medications, 
particularly neuraminidase inhibitors such as oseltamivir (Tamiflu) 
and zanamivir (Relenza). These drugs can reduce the duration and 
severity of the disease if administered early in the course of infection. 
Vaccination remains the most effective strategy for preventing 
influenza. The seasonal flu vaccine is formulated annually to target 
the most common circulating strains, providing protection against 
infection and complications.

Conclusion
COVID-19, RSV, and Influenza are three major respiratory viral 

infections with significant global health impacts. While they share some 
common features, such as respiratory transmission and similar clinical 
presentations, their pathogenesis, clinical outcomes, and therapeutic 
approaches differ substantially. COVID-19's unprecedented global 
impact has highlighted the importance of preparedness for respiratory 
viral pandemics, including the development of effective vaccines and 
antiviral treatments. Ongoing research into the pathogenesis of these 
viruses, as well as improvements in diagnostics and therapeutics, will 
be crucial in mitigating the impact of future respiratory viral outbreaks. 
Understanding the distinct and shared aspects of COVID-19, RSV, and 
Influenza will help guide public health policies, clinical management, 
and vaccination strategies, ultimately improving patient outcomes and 
reducing the burden of these infectious diseases on global health.
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