U S A g AMERICAN JOURNAL OF APPLIED MEDICAL SCIENCE
‘ ISSN: 2996-5101 (online) | ResearchBib (IF) = 10.81 IMPACT FACTOR
IS

Volume-3| Issue-11| 2025 Published: |30-12-2025 |

EMERGENCY CONDITIONS IN COVID-19 PATHOPHYSIOLOGICAL
MECHANISMS, CLINICAL MANIFESTATIONS, DIAGNOSTIC
CHALLENGES AND MANAGEMENT STRATEGIES - AN EXPANDED
REVIEW

https://doi.org/10.5281/zenod0.18008233

Sadullayev S.E., Ibragimov S.]., Bobojonov Y.B.
Urgench State Medical Institute, Urgench, Uzbekistan.
E-mail: sadullayev.siroje@gmail.com
https:/ /orcid.org/0009-0006-4052-7183

Abstract

Coronavirus disease 2019 (COVID-19), caused by the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), is associated with a wide range of clinical
presentations, including numerous emergency and life-threatening conditions.
Acute hypoxemic respiratory failure, acute respiratory distress syndrome (ARDS),
thromboembolic complications, septic shock, acute cardiac injury, and neurological
emergencies represent the most critical manifestations requiring immediate
medical intervention. These emergency conditions significantly contribute to
intensive care unit admissions and mortality worldwide. This expanded review
aims to provide an in-depth analysis of COVID-19-related emergency conditions,
emphasizing their pathophysiological mechanisms, clinical features, diagnostic
approaches, and current management strategies. Understanding these critical
conditions is essential for improving emergency care, reducing mortality, and
optimizing outcomes during ongoing and future pandemics.
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Introduction. Since the onset of the COVID-19 pandemic, emergency
departments and intensive care units have faced unprecedented challenges due to
the rapid influx of critically ill patients. While the majority of SARS-CoV-2
infections result in mild or moderate disease, a substantial proportion of patients
develop severe and rapidly progressive complications requiring urgent medical
care. COVID-19 has revealed itself as a multisystem disease rather than a purely
respiratory infection. The virus induces profound immune dysregulation,
endothelial dysfunction, and coagulation abnormalities, leading to acute organ
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failure. Emergency conditions associated with COVID-19 often develop suddenly
and progress rapidly, leaving limited time for intervention.

This review provides a comprehensive and expanded overview of the most
significant emergency conditions in COVID-19, integrating current evidence on
pathophysiology, clinical presentation, diagnosis, and management strategies
relevant to emergency and critical care practice.

Materials and Methods. This narrative review was conducted through an
extensive search of peer-reviewed literature published between 2020 and 2024.
Databases including PubMed, Scopus, and Google Scholar were searched using the
keywords: “COVID-19,” “emergency conditions,” “ARDS,” “thromboembolism,”
“septic shock,” “acute cardiac injury,” and “critical illness.”

Original research articles, systematic reviews, meta-analyses, and international
guidelines were included. Emphasis was placed on studies describing acute and
life-threatening complications of COVID-19 in adult patients. Data were
synthesized qualitatively and organized into thematic sections.

Results

1. Acute Hypoxemic Respiratory Failure and ARDS. Acute hypoxemic
respiratory failure is the most common emergency presentation in severe COVID-
19. Patients often present with severe dyspnea, tachypnea, and hypoxemia that
may be disproportionate to clinical signs, a phenomenon referred to as “silent
hypoxia.”

COVID-19-related ARDS differs from classical ARDS in several aspects. In
early stages, lung compliance may be relatively preserved despite profound
hypoxemia. The underlying mechanisms include diffuse alveolar damage,
pulmonary microthrombosis, endothelial injury, and excessive inflammatory
responses.

Emergency management focuses on rapid oxygen supplementation, high-flow
nasal oxygen, non-invasive ventilation, and timely escalation to invasive
mechanical ventilation when necessary. Lung-protective ventilation strategies are
essential to minimize ventilator-induced lung injury.

2. Thromboembolic Emergencies. Thromboembolic complications represent a
major cause of morbidity and mortality in COVID-19. Pulmonary embolism, deep
vein thrombosis, ischemic stroke, and acute coronary syndromes are frequently
reported, particularly in critically ill patients. COVID-19-associated coagulopathy is
characterized by elevated D-dimer levels, fibrin degradation products, and
prolonged coagulation times. Endothelial inflammation, platelet activation, and
cytokine-mediated coagulation cascade activation contribute to a hypercoagulable
state. Early recognition of thrombotic events in emergency settings is challenging
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due to overlapping clinical symptoms. Prompt imaging, laboratory evaluation, and
initiation of anticoagulation therapy are critical components of management.

3. Septic Shock and Systemic Inflammatory Response. Septic shock is among
the most severe emergency conditions associated with COVID-19. It is
characterized by persistent hypotension, tissue hypoperfusion, and metabolic
acidosis despite adequate fluid resuscitation. The pathogenesis involves an
uncontrolled immune response, commonly referred to as a cytokine storm, leading
to widespread endothelial damage, capillary leak, and multi-organ dysfunction.
Elevated inflammatory markers such as interleukin-6, ferritin, and C-reactive
protein are frequently observed. Emergency management requires early
hemodynamic stabilization, vasopressor support, organ support, and prompt
treatment of secondary bacterial infections.

4. Acute Cardiac Emergencies. Cardiac involvement is a critical aspect of
COVID-19-related emergencies. ~Acute myocardial injury, myocarditis,
arrhythmias, and acute heart failure have been documented in a significant
proportion of hospitalized patients. Potential mechanisms include direct viral
myocardial invasion, hypoxia-induced injury, microvascular thrombosis, and
systemic inflammation. Elevated troponin levels are associated with poor prognosis
and increased mortality. Emergency evaluation includes electrocardiography,
cardiac biomarkers, and echocardiography. Management often requires
multidisciplinary collaboration between emergency physicians, cardiologists, and
intensivists.

5. Neurological Emergency Conditions. Neurological emergencies such as
acute ischemic stroke, encephalopathy, seizures, and intracranial hemorrhage have
been increasingly reported in COVID-19 patients. These complications are likely
related to hypercoagulability, endothelial dysfunction, and systemic inflammation.

Stroke in COVID-19 often affects younger patients and may involve large
vessels. Rapid neurological assessment and timely reperfusion therapy remain
essential despite infection control challenges.

Discussion. Emergency conditions in COVID-19 reflect the systemic and
complex nature of SARS-CoV-2 infection. The coexistence of respiratory failure,
thrombosis, shock, and cardiac injury creates diagnostic and therapeutic challenges
In emergency settings.

Delayed presentation, rapid clinical deterioration, and limited healthcare
resources further complicate management. Early identification of high-risk patients,
standardized emergency protocols, and continuous training of emergency
personnel are essential to improve outcomes.
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Conclusion. COVID-19-associated emergency conditions remain a major
contributor to global morbidity and mortality. Acute respiratory failure,
thromboembolic events, septic shock, cardiac and neurological emergencies require
immediate recognition and aggressive management. A deep understanding of the
underlying pathophysiological mechanisms is essential for optimizing emergency
care and preparing healthcare systems for future pandemics.
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