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ABSTRACT:

Post-acute sequelae of SARS-CoV-2 infection [PASC], initially characterized as Long COVID during
2020-2022, have undergone significant conceptual transformation. Early descriptions focused primarily
on fatigue, respiratory symptoms, and neurocognitive complaints. However, translational and clinical
research from 2023-2026 reveals a broader multisystem disorder involving immune dysregulation,
interstitial lung pathology, neuroinflammation, and microvascular injury. Emerging evidence suggests
overlap with autoimmune and granulomatous diseases, highlighting a shift from symptom-based
classification to mechanistic, phenotype-driven frameworks. This article synthesizes current
translational insights into disease evolution, pathophysiology, and clinical stratification of post-COVID
syndromes.
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INTRODUCTION
During the early phase of the COVID-19 pandemic (2020-2022), Long COVID was defined as a
constellation of persistent symptoms including fatigue, dyspnea, chest discomfort, and cognitive
dysfunction following acute infection. Neurological manifestations such as “brain fog” were recognized
but lacked mechanistic clarity.
From a translational medicine standpoint, advances in biomarker profiling, imaging, and immunological
studies between 2023 and 2026 have redefined post-COVID disease as a complex, multisystem condition.
It is now increasingly viewed as a spectrum of immune-mediated disorders with overlapping features
involving pulmonary, neurological, and cardiovascular systems.
CLINICAL OBSERVATIONS (2026 UPDATE)
Recent translational cohorts and clinical registries demonstrate:

» Persistent ground-glass opacities with fibrotic remodeling in lung imaging

» Development of non-caseating granuloma-like responses in select patients

» Cognitive impairment linked with neuroinflammatory biomarkers

» Presence of autoantibodies (e.g., ANA positivity) in subsets
Variable disease trajectories:

» Resolving
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» Stable chronic

» Progressive multisystem involvement
TRANSLATIONAL PATHOPHYSIOLOGY MODEL
Current understanding integrates multiple biological mechanisms:
1. Immune Dysregulation
Persistent cytokine signaling and altered immune homeostasis contribute to chronic inflammation.
ii. Endothelial and Microvascular Injury
SARS-CoV-2-induced endothelial dysfunction leads to impaired perfusion and organ damage.
iii. Autoimmune Activation
Post-viral immune responses may trigger autoantibody production and tissue-specific immune attacks.
iv. Granulomatous and Macrophage Pathways
Aberrant macrophage activation may explain sarcoid-like features observed in some patients.
v. Neuroinflammation
Chronic inflammation affects neuronal connectivity, particularly in cortical and subcortical regions.
TRANSLATIONAL DISEASE MODEL (CONCEPTUAL FRAMEWORK)
2020-2022:

Acute infection — Symptom persistence
2023-2024:
Recognition of organ involvement (lungs, brain, heart)
2025-2026:
Emergence of immune-mediated multisystem disease

Current Model:
Post-viral autoimmune and inflammatory overlap spectrum
MULTISYSTEM INVOLVEMENT PATTERN (2026 MODEL)

» Brain: Neuroinflammation and cognitive dysfunction.

» Lungs: ILD-like fibrosis and granulomatous reactions.

» Heart: Microvascular injury and endothelial dysfunction.

» Immune System: Central regulatory dysfunction.

» Systemic: Chronic low-grade inflammation.
RESULTS FROM TRANSLATIONAL COHORTS (2023-2026)
Longitudinal studies reveal clustering of patients into distinct phenotypes:
Pulmonary Findings

» Persistent ground-glass opacities

» Early fibrotic changes

» Sarcoid-like inflammatory patterns
Neurological Findings

» Deficits in attention and executive function

» Correlation with inflammatory biomarkers

» Evidence of altered neural connectivity
Immunological Findings

» Mild autoantibody positivity

» Persistent inflammatory marker elevation

» Incomplete immune recovery
Cardiovascular Findings

» Endothelial dysfunction

» Subclinical myocardial involvement
Phenotypic Classification

» Resolving phenotype

» Persistent stable phenotype

» Progressive multisystem phenotype
DISCUSSION (TRANSLATIONAL IMPLICATIONS)
The transition from a symptom-based framework to a mechanistic understanding has significant
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implications:

» Enables precision medicine approaches

» Supports biomarker-guided diagnosis

» Encourages multidisciplinary management strategies

» Highlights need for long-term immune monitoring
This evolving paradigm aligns with translational medicine goals of bridging laboratory discoveries with
clinical applications.
CONCLUSION
Post-COVID disease has evolved into a complex, multisystem condition characterized by immune
dysregulation, interstitial lung pathology, neuroinflammation, and autoimmune features. The 2026
translational model emphasizes a shift toward phenotype-based classification and mechanistic
understanding. Future research should focus on targeted therapies and personalized care strategies to
address this emerging global health challenge.
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