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Abstract 
Interstitial Lung Disease (ILD) represents a heterogeneous 

group of pulmonary disorders characterized by varying 

degrees of inflammation and fibrosis affecting the lung 

interstitium. These disorders lead to progressive 

impairment of gas exchange, reduced pulmonary 

compliance, and respiratory insufficiency. The etiology of 

ILD encompasses idiopathic, autoimmune, occupational, 

environmental, and drug-induced causes. Among the 

numerous subtypes, Idiopathic Pulmonary Fibrosis (IPF) 

remains one of the most severe forms due to its 

progressive fibrotic nature and poor prognosis. Early 

diagnosis is often challenging because symptoms such as 

dyspnea and chronic cough are nonspecific and may 

mimic other respiratory conditions. Advances in high-

resolution computed tomography (HRCT), pulmonary 

function testing, and multidisciplinary diagnostic 

approaches have significantly improved disease 

recognition and classification. Recent therapeutic 

developments, including antifibrotic agents and targeted 

immunomodulatory therapies, have demonstrated potential 

in slowing disease progression and improving quality of 

life. This review discusses the epidemiology, 

pathophysiology, clinical manifestations, diagnostic 

strategies, treatment modalities, and future perspectives of 

ILD, emphasizing the importance of early intervention and 

personalized patient care. 

Introduction 

Interstitial Lung Disease (ILD) comprises a broad 

spectrum of diffuse parenchymal lung disorders 

characterized by inflammation, fibrosis, or a combination 

of both within the pulmonary interstitium. The interstitium 

serves as the supporting framework of the lungs and 

facilitates gas exchange between alveoli and capillaries. 

Damage to this structure can result in irreversible scarring, 

reduced lung elasticity, and impaired oxygen transfer. 
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The prevalence of ILD has increased globally due to 

improved diagnostic capabilities, heightened awareness, 

and aging populations. Although some forms of ILD are 

reversible when identified early, progressive fibrotic 

variants can lead to significant morbidity and mortality. 

Understanding the underlying mechanisms and evolving 

treatment options is essential for improving patient 

outcomes 

Epidemiology 

ILD affects individuals across all age groups but is most 

commonly diagnosed in adults over 50 years of age. The 

incidence and prevalence vary depending on geographic 

location, environmental exposures, and diagnostic criteria. 

Idiopathic Pulmonary Fibrosis (IPF) accounts for a 

substantial proportion of fibrotic ILD cases and is 

associated with a median survival of approximately 3–5 

years following diagnosis.  
Risk factors associated with ILD include: 

• Cigarette smoking 

• Occupational exposure to silica, asbestos, and 

coal dust 

• Environmental exposure to organic antigens 

• Autoimmune diseases 

• Genetic predisposition 

• Certain medications and radiation therapy 

Pathophysiology 
The pathogenesis of ILD involves repetitive injury to 

alveolar epithelial cells followed by abnormal repair 

processes. Persistent inflammation and activation of 

fibroblasts contribute to excessive deposition of 

extracellular matrix proteins, resulting in fibrosis and 

architectural distortion of lung tissue. 
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Key pathological mechanisms include: 

1. Alveolar epithelial injury 

2. Immune system activation 

3. Cytokine and growth factor release 

4. Fibroblast proliferation 

5. Collagen deposition and fibrosis 

These processes ultimately reduce lung compliance and 

impair gas exchange, leading to progressive respiratory 

dysfunction. 

Classification of Interstitial Lung Disease 

ILD encompasses more than 200 distinct disorders and can 

be broadly classified into: 

1. Idiopathic Interstitial Pneumonias (IIPs) 

• Idiopathic Pulmonary Fibrosis (IPF) 

• Nonspecific Interstitial Pneumonia (NSIP) 

• Cryptogenic Organizing Pneumonia (COP) 

2. Connective Tissue Disease-Associated ILD 

• Rheumatoid Arthritis-associated ILD 

• Systemic Sclerosis-associated ILD 

• Sjögren Syndrome-associated ILD 

3. Occupational and Environmental ILD 

• Asbestosis 

• Silicosis 

• Hypersensitivity Pneumonitis 

4. Drug-Induced ILD 

• Amiodarone-induced lung disease 

• Methotrexate-induced pneumonitis 

• Chemotherapy-related pulmonary fibrosis 

5. Sarcoidosis and Other Granulomatous Diseases 

Clinical Manifestations 

Symptoms typically develop gradually and worsen over 

time. Common clinical features include: 

• Progressive exertional dyspnea 

• Persistent dry cough 

• Fatigue 

• Unintentional weight loss 

• Chest discomfort 

Physical examination findings may reveal: 

• Bibasilar inspiratory crackles 

• Digital clubbing 

• Signs of pulmonary hypertension in advanced 

disease 

Diagnostic Evaluation 

Accurate diagnosis requires a multidisciplinary approach 

involving pulmonologists, radiologists, and pathologists. 

High-Resolution Computed Tomography (HRCT) 

HRCT is the cornerstone of ILD diagnosis and can 

identify characteristic patterns such as: 

• Ground-glass opacities 

• Reticular abnormalities 

• Honeycombing 

• Traction bronchiectasis 

Pulmonary Function Tests (PFTs) 

Typical findings include: 

• Restrictive ventilatory defect 

• Reduced forced vital capacity (FVC) 

• Decreased diffusion capacity for carbon 

monoxide (DLCO) 

Laboratory Investigations 

Autoimmune serologies may help identify connective 

tissue disease-associated ILD. 

Bronchoscopy and Lung Biopsy 

These procedures are considered when imaging and 

clinical findings are inconclusive. 

Management and Treatment 

Treatment strategies depend on the underlying etiology 

and disease severity. 

Pharmacological Therapy 

Antifibrotic Agents 

• Pirfenidone 

• Nintedanib 

These medications slow the decline in lung function in 

patients with progressive fibrotic ILD. 

Immunosuppressive Therapy 

• Corticosteroids 

• Azathioprine 
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• Mycophenolate mofetil 

• Cyclophosphamide 

These agents are particularly beneficial in inflammatory 

and autoimmune-associated ILD 

Non-Pharmacological Management 

• Pulmonary rehabilitation 

• Oxygen therapy 

• Vaccination against influenza and pneumococcal 

infections 

• Smoking cessation 

• Nutritional support 

Lung Transplantation 

For eligible patients with advanced disease, lung 

transplantation remains the definitive therapeutic option. 

Complications 

Common complications of ILD include: 

• Chronic respiratory failure 

• Pulmonary hypertension 

• Acute exacerbations 

• Secondary infections 

• Reduced quality of life 

• Premature mortality 

Recent Advances and Future Directions 

Emerging research has focused on identifying biomarkers, 

genetic determinants, and molecular pathways involved in 

fibrosis. Novel therapies targeting transforming growth 

factor-beta (TGF-β), connective tissue growth factor 

(CTGF), and other profibrotic pathways are currently 

under investigation. 

Precision medicine approaches may facilitate 

individualized treatment strategies, improving long-term 

outcomes and minimizing adverse effects. 

Conclusion 

Interstitial Lung Disease represents a complex and diverse 

group of pulmonary disorders with significant clinical and 

public health implications. Early diagnosis, accurate 

classification, and timely therapeutic intervention are 

crucial for slowing disease progression and improving 

patient outcomes. Advances in imaging techniques, 

antifibrotic therapies, and molecular research have 

transformed the management landscape of ILD. Continued 

research into disease mechanisms and targeted treatments 

holds promise for enhancing survival and quality of life 

among affected individuals. 
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