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Introduction

Coronavirus disease 2019 (COVID-19), caused by the novel
coronavirus SARS-CoV-2, has led to widespread morbidity [1],
mortality,andsocio-economicdisruption. Asofearly 2025, thevirus
has infected hundreds of millions and caused millions of deaths
worldwide. This paper aims to encapsulate the key scientific and
societal elements of the pandemic. The emergence of the novel
coronavirus disease 2019 (COVID-19) marked a pivotal moment
in modern global health history. First identified in December 2019
in Wuhan, China, the outbreak rapidly evolved into a worldwide
pandemic, prompting an unprecedented global response. Caused
by the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), COVID-19 has profoundly affected every aspect of human
life, including public health, socio-economic stability, education,
and global mobility. The pandemic exposed critical vulnerabilities
in healthcare systems [2], disrupted economies, and exacerbated
existing social inequalities. As of early 2025, the virus has infected
hundreds of millions of people and caused significant mortality,
despite the rollout of vaccines and public health interventions.
Beyond the immediate health consequences, the pandemic
has led to long-lasting psychological, cultural, and economic
ramifications that continue to shape societies worldwide. Over
the past few years, scientific communities and policymakers have
mobilized rapidly to understand the virus, develop diagnostics
and therapeutics, and implement containment strategies. This
accelerated research effortled tothe unprecedented development
of multiple vaccines in record time and a global collaboration
rarely seen before. This review aims to provide a comprehensive
overview of the COVID-19 pandemic, examining the virology
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and pathogenesis of SARS-CoV-2, transmission dynamics, clinical
features, diagnostic methods, treatment strategies, and the
evolution of vaccines. Furthermore, it explores the wide-ranging
impacts of the pandemic and evaluates key lessons learned to
inform preparedness for future global health emergencies [3].

Virology of SARS-CoV-2

SARS-CoV-2 is a single-stranded RNA virus belonging to the
Betacoronavirus genus. Its structure includes spike (S), envelope
(E), membrane (M), and nucleocapsid (N) proteins. The S protein
binds to the ACE2 receptor on human cells, facilitating viral
entry. Genetic mutations, particularly in the S protein, have
contributed to the emergence of variants with varying degrees of
transmissibility and immune evasion [4].

Transmission and Epidemiology

COVID-19 primarily spreads via respiratory droplets, aerosols,
and contact with contaminated surfaces. Superspreader events
have played a significant role in community transmission. The
basic reproduction number (R0O) has varied by variant, ranging
from 2.5 for the original strain to over 6.0 for Omicron. Incubation
periods average 5-6 days, with individuals being contagious up
to 48 hours before symptom onset. Asymptomatic carriers have
significantly challenged containment efforts [5].

Clinical Features and Pathogenesis

Symptoms of COVID-19 range from mild to severe, including fever,
cough, dyspnea, and loss of taste or smell. Severe cases may
lead to acute respiratory distress syndrome (ARDS), multi-organ
failure, and death. Risk factors include age, obesity, cardiovascular
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disease, diabetes, and immunosuppression. Pathogenesis
involves an initial viral phase followed by a hyperinflammatory
response, often referred to as a cytokine storm, contributing to
severe outcomes.

Diagnostic Methods

Diagnosis of COVID-19 has primarily relied on reverse transcription
polymerase chain reaction (RT-PCR) testing, with antigen tests
used for rapid detection. Serological assays have been used to
assess past infection and population-level seroprevalence.

Socio-Economic and Psychological Impacts

The pandemic triggered a global recession, job losses, educational
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disruptions, and increased inequality. Mental health deteriorated
due to isolation, grief, and uncertainty. Domestic violence
and substance use also increased. Healthcare systems were
overwhelmed, and routine medical services were disrupted,
worsening outcomes for other diseases.

Conclusion

COVID-19 has irrevocably altered the global landscape. While
vaccines and treatments have mitigated its impact, the pandemic
highlighted systemic vulnerabilities and underscored the
importance of preparedness, equity, and resilience. Continued
vigilance and cooperation are essential to manage future health
crises.
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