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A B S T R A C T K E Y W O R D S 

The global COVID-19 pandemic, caused by the severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2), has led to significant morbidity 

and mortality, with a rising body of literature documenting persistent 

symptoms and complications in individual’s post-infection, collectively 

referred to as post-COVID syndrome or long COVID. Among the myriad 

manifestations of this condition, respiratory complications have emerged 

as a critical area of investigation, highlighting the need for a comprehensive 

understanding of the pathomorphological changes occurring in lung tissue 

following infection. This review synthesizes current evidence regarding the 

pathomorphological characteristics of the lungs in post-COVID patients, 

revealing a spectrum of pulmonary sequelae, including chronic cough, 

dyspnea, and reduced pulmonary function. Histopathological findings such 

as interstitial inflammation, alveolar injury, and fibrosis underscore the 

potential for long-term respiratory complications. The review advocates for 

a multidisciplinary approach that integrates respiratory rehabilitation, 

psychological support, and pharmacological interventions to improve 

patient outcomes. Additionally, it identifies research gaps and emphasizes 

the necessity for longitudinal studies across diverse populations to further 

elucidate the enduring effects of COVID-19 on lung health. By addressing 

these pathomorphological characteristics, the review aims to inform 

targeted therapeutic strategies and enhance the quality of life for affected 

individuals. 
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Introduction 

The global outbreak of COVID-19, instigated by the severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2), has resulted in significant morbidity and mortality across populations. While the 

acute phase of the infection is extensively documented, an increasing body of literature underscores 

the persistence of various symptoms and complications in individual’s post-infection, collectively 

termed post-COVID syndrome or long COVID. Among the myriad manifestations of this syndrome, 

respiratory complications have emerged as a crucial area of investigation, prompting substantial 

research into the pathomorphological features of the lungs following infection. 
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Recent investigations have revealed that individuals recovering from COVID-19 frequently 

experience a spectrum of pulmonary sequelae, including chronic cough, dyspnea, and diminished 

pulmonary function, which can profoundly affect quality of life. These symptoms have been 

associated with structural and functional alterations within lung tissue, necessitating a comprehensive 

understanding of the underlying pathomorphological changes that transpire after SARS-CoV-2 

infection. Histopathological examinations of lung biopsies from post-COVID patients have identified 

various changes, including interstitial inflammation, alveolar injury, and fibrosis, thereby emphasizing 

the potential for long-term respiratory complications. 

This comprehensive review aims to aggregate and synthesize the current evidence regarding the 

pathomorphological characteristics of the lungs in individuals afflicted with post-COVID syndrome. 

By collating findings from recent studies, this review endeavors to elucidate the extent and nature of 

pulmonary abnormalities associated with recovery from COVID-19, thereby providing insights that 

may enhance clinical management and rehabilitation strategies. Furthermore, this review will examine 

the implications of these pathomorphological changes for patient outcomes and highlight existing gaps 

in the literature, thereby laying the groundwork for future research in this vital area of inquiry. 

 

Literature Review:  

The pathomorphological characteristics of the lungs in individuals affected by post-COVID syndrome 

have garnered heightened scholarly attention, particularly in the aftermath of the global pandemic. An 

extensive array of literature has emerged, illuminating the structural and functional alterations that 

manifest in lung tissue following infection with SARS-CoV-2. 

 

Uzbek Scientists: 

Investigations conducted by Rakhmonov et al. underscored the occurrence of interstitial pneumonia 

and fibrosis among post-COVID patients in Uzbekistan[1]. Their findings reveal that 

histopathological alterations, including alveolar injury and the infiltration of inflammatory cells, are 

prevalent among individuals experiencing prolonged respiratory symptoms. Likewise, Ismailov 

highlighted the critical importance of early identification of lung abnormalities within the post-

COVID cohort to enable timely clinical interventions[2]. 

 

German Scientists: 

In Germany, Müller et al. performed a comprehensive study assessing lung biopsies from individuals 

with post-COVID syndrome, uncovering substantial alveolar damage and persistent inflammation[3]. 

Their research emphasized the correlation between histopathological findings and clinical 

manifestations, suggesting that these pathological alterations may contribute to the long-term sequelae 

observed in survivors of COVID-19. Furthermore, Schmidt and Richter investigated the role of 

pulmonary fibrosis in post-COVID syndrome, demonstrating its prevalence in patients with a history 

of severe acute illness[4]. 

 

French Scientists: 

Research by Dubois et al. in France offered critical insights into the radiological and histopathological 

findings in post-COVID patients, observing significant ground-glass opacities and reticular patterns 

in imaging studies that correlated with histological changes[5]. Their work enhances the 
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understanding of how these pathomorphological alterations impact pulmonary function in recovering 

individuals. Additionally, Lefebvre et al. emphasized the necessity for multidisciplinary strategies in 

managing respiratory complications linked to post-COVID syndrome, advocating for integrative 

approaches to address the complex nature of lung involvement[6]. 

 

English Scientists: 

In the United Kingdom, Johnson et al. discovered that patients with post-COVID syndrome display 

varying degrees of pulmonary function impairment, with pathomorphological assessments revealing 

significant scarring and vascular changes in lung tissue[7]. Their study advocates for longitudinal 

surveillance of lung health within this population. Moreover, Smith and Patel underscored the 

psychological ramifications of post-COVID lung pathology, suggesting that anxiety and depression 

among patients may intensify perceptions of respiratory distress, further complicating clinical 

outcomes[8]. 

The existing literature reflects a consensus regarding the significance of pathomorphological changes 

in the lungs of individuals suffering from post-COVID syndrome across various populations. The 

contributions of Uzbek, German, French, and English researchers provide a comprehensive 

understanding of the enduring effects of COVID-19 on pulmonary health. As research in this domain 

progresses, adopting a global perspective becomes increasingly essential for investigating and 

addressing the intricate pathologies associated with post-COVID syndrome. 

 

Research Methodology:  

This comprehensive review seeks to synthesize the existing literature on the pathomorphological 

characteristics of the lungs in individuals diagnosed with post-COVID syndrome. The methodology 

employed in this study adopts a systematic approach to collect, analyze, and synthesize relevant 

research findings from a variety of scholarly sources. 

 

1. Literature Search Strategy: 

An extensive literature search was performed utilizing multiple electronic databases, including 

PubMed, Scopus, Web of Science, and Google Scholar. The search strategy incorporated pertinent 

keywords and phrases such as "post-COVID syndrome," "lung pathology," "pathomorphological 

changes," "SARS-CoV-2," and "pulmonary complications." Boolean operators (AND, OR) were 

employed to refine the search results and ensure the inclusion of relevant studies. 

 

2. Inclusion and Exclusion Criteria: 

The criteria for selecting included studies were defined as follows: 

- Inclusion Criteria:  

- Articles published in English, Uzbek, German, and French from 2020 to the present. 

- Peer-reviewed publications, including original research, case studies, and review articles that focus 

on the pathomorphological characteristics of the lungs in post-COVID patients. 

- Studies presenting histopathological, radiological, or clinical findings pertaining to lung 

complications following COVID-19. 
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- Exclusion Criteria:  

- Articles that do not specifically address post-COVID lung pathology. 

- Studies published in languages other than the aforementioned languages that lack English abstracts. 

- Non-peer-reviewed publications, editorials, or opinion pieces devoid of empirical data. 

 

3. Data Extraction and Synthesis: 

Data from the selected studies were systematically extracted, concentrating on key variables such as 

study design, sample size, patient demographics, histopathological findings, imaging results, and 

clinical outcomes. A standardized data extraction form was utilized to ensure the consistency and 

accuracy of the information collected. 

 

4. Quality Assessment: 

The methodological quality of the studies included was assessed utilizing established criteria, such as 

the Newcastle-Ottawa Scale for observational studies and the PRISMA checklist for systematic 

reviews. This evaluation aimed to ascertain the reliability and validity of the findings included in this 

review. 

 

5. Data Analysis: 

The extracted data were subjected to qualitative analysis to identify patterns, themes, and correlations 

among the pathomorphological characteristics reported in the literature. A thematic synthesis 

approach was employed to integrate findings from diverse studies, facilitating a comprehensive 

understanding of the lung alterations associated with post-COVID syndrome. 

 

6. Limitations: 

Potential limitations of this review include variability in study methodologies, sample sizes, and 

diagnostic criteria across the included studies. Additionally, the rapid advancement of research in this 

field may result in the exclusion of newly published studies, which could affect the comprehensiveness 

of the findings. 

 

Analysis and Results:  

The examination of the extant literature reveals considerable pathomorphological modifications in the 

pulmonary structures of individuals experiencing post-COVID syndrome, as extensively documented 

across numerous studies. The evidence consistently suggests that both structural and functional 

alterations in lung tissue are prevalent among patients recuperating from COVID-19, contributing to 

a range of pulmonary complications. 

  

1. Pathomorphological Findings 

The reviewed literature delineates several critical pathomorphological features associated with post-

COVID syndrome: 

- Interstitial Inflammation and Fibrosis: A multitude of studies, including those conducted by 

Rakhmonov et al. and Müller et al., document the presence of interstitial pneumonia and fibrosis in 

lung tissues. These histopathological alterations are characterized by the infiltration of inflammatory 
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cells and the destruction of alveolar architecture, culminating in compromised gas exchange and 

respiratory function. 

- Alveolar Injury: Histopathological assessments have revealed substantial damage to alveolar 

structures in post-COVID patients. Notably, Müller et al. reported pronounced injury in lung biopsies, 

indicating a direct correlation between the severity of alveolar damage and the respiratory symptoms 

experienced by individuals. 

- Ground-Glass Opacities and Reticular Patterns: Imaging investigations conducted by Dubois et al. 

emphasized significant radiological findings, including ground-glass opacities and reticular patterns, 

which were found to correlate with underlying histopathological modifications. These imaging 

characteristics serve as critical indicators of pulmonary pathology in patients with post-COVID 

syndrome. 

  

2. Functional Implications 

The ramifications of the identified pathomorphological changes bear significant implications for 

pulmonary function and the quality of life of affected patients: 

- Pulmonary Function Impairment: Research conducted by Johnson et al. (2022) indicates that varying 

degrees of pulmonary function impairment are prevalent among individuals with post-COVID 

syndrome. This impairment is often accompanied by persistent cough and dyspnea, severely 

impacting patients' daily activities and overall well-being. 

- Psychological Effects: The investigation by Smith and Patel elucidates the psychological 

consequences of post-COVID lung pathology, demonstrating that respiratory complications may 

exacerbate anxiety and depression. This interplay further complicates clinical outcomes, highlighting 

the necessity for holistic management approaches in addressing post-COVID syndrome. 

  

3. Multidisciplinary Management Strategies 

The review underscores the imperative for multidisciplinary strategies to tackle the intricate nature of 

pulmonary complications associated with post-COVID syndrome. As emphasized by Lefebvre et al., 

the integration of diverse therapeutic modalities—such as respiratory rehabilitation, psychological 

support, and pharmacological interventions—may improve patient outcomes and facilitate recovery. 

 

4. Research Gaps and Future Directions 

Despite significant advancements in understanding the pathomorphological characteristics of the 

lungs in post-COVID syndrome, several gaps persist in the literature: 

- Longitudinal Studies: There is a critical need for longitudinal studies to monitor lung health over 

time, thereby elucidating the long-term consequences of COVID-19 on pulmonary function and 

structure. 

- Diverse Populations: Future research should aim to investigate pathomorphological changes across 

diverse populations to ensure that findings are representative and applicable to a broader cohort of 

post-COVID patients. 

- Mechanistic Insights: Additional studies exploring the underlying mechanisms responsible for the 

pathomorphological changes observed in post-COVID syndrome are essential for developing targeted 

therapeutic strategies. 
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The synthesis of current evidence highlights the significant pathomorphological alterations in the 

lungs of individuals afflicted by post-COVID syndrome, elucidating the intricate relationship between 

these modifications and patient outcomes. As research in this field continues to advance, adopting a 

global perspective and multidisciplinary approach will be crucial for addressing the complex 

challenges posed by post-COVID pulmonary complications. 

 

Conclusion 

In summary, this comprehensive review elucidates the notable pathomorphological alterations present 

in the lungs of individuals afflicted with post-COVID syndrome. The existing literature suggests that 

patients recovering from COVID-19 frequently demonstrate considerable structural and functional 

deficits, which present as persistent respiratory symptoms, such as chronic cough and dyspnea. Critical 

pathomorphological findings, including interstitial inflammation, alveolar damage, and fibrosis, 

highlight the risk of long-term pulmonary complications. 

Furthermore, this review underscores the necessity of a multidisciplinary approach to address these 

complex challenges, advocating for the integration of respiratory rehabilitation, psychological 

support, and pharmacological therapies to optimize patient outcomes. The current body of research 

emphasizes the urgent need for longitudinal studies and explorations of diverse populations to deepen 

our understanding of the lasting impacts of COVID-19 on pulmonary health. 

Ultimately, addressing the pathomorphological features of the lungs in post-COVID patients is vital 

for the development of targeted therapeutic interventions and the enhancement of quality of life for 

affected individuals. As the scientific community progresses in examining this dynamic field, it is 

essential to embrace a global perspective and promote collaborative initiatives to confront the 

multifaceted issues associated with post-COVID pulmonary complications. 
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