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Interstitial lung disease (ILD)
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= a group of respiratory diseases affecting the interstitium (the tissue and space

around the alveoli (air sacs)) of the lungs.

• Pulmonary alveolar walls are infiltrated by various combinations of inflammatory

cells, fibrosis, and proliferations of certain cells

• Most common fibrotic ILD = Idiopathic pulmonary fibrosis (IPF)
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IPF
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Characterized: 

Imaging and pathological pattern of usual interstitial pneumonia (UIP)

without

an identifiable cause or association with a disease known to be associated

with pulmonary fibrosis

• Chronic irreversible disease – progressing to respiratory failure and death (median

interval between diagnosis and death = 3y)
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IPF vs other ILDs
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IPF
•Men:women ratio = 7:3

•Age: >60y

•Pathological features: severe 

outcome 

•Progressive IPF: Respiratory 

symptoms, limited exercise 

capacity, impaired quality of life, 

organ failure 

Other ILDs
•Men:women ratio = balanced

•Age: 20-60y

•Pathological features: more 

heterogenous and often less severe



Epidemiology
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• Overall prevalence of ILD: 76 cases per 100.000 people in Europe, 

74.3 cases per 100.000 people in the US

• Sarcoidosis, IPF and connective-tissue disease (CTD)-associated ILDs 

= most common fibrotic ILDs

• Prevalence: 30.2, 8.2 and 12.1 cases per 100.000
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Clinical characteristics of selected broad categories of pulmonary fibrosis
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• Main clinical features
• Findings on chest imaging
• Other features
• Management
• Prognosis
• Risk factors for progressive fibrosis and death
• Relative Prevalence
• Progressive fibrosing phenotypes

• IPF
• Systemic sclerosis (SSc)-ILD
• Rheumatoid arthritis- ILD
• Sarcoidosis fibrotic (stage IV)
• Chronic fibrotic hypersensitivity pneumonitis
• Unclassifiable fibrotic ILD



Pathophysiology
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• Much is still unknown about pathophysiology of specific disease entities 

• Formation of fibrosis = essential response against pathogens

• In pulmonary fibrosis: various, often disease-specific triggers set off exaggerated 

cascades of inflammatory and fibrotic responses

downstream fibrotic tissue remodeling and extracellular-matrix 

deposition

Spectrum of Fibrotic Lung Diseases



Genetic studies
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• Frequent polymorphism in the MUC5B – associated with increased 

risks of IPF, rheumatoid arthritis with ILD, chronic hypersensitivity 

pneumonitis (CHP) 

but NOT

with sarcoidosis, or antisynthetase syndrome 

• Telomere shortening and telomere-related gene mutations (TERT, 

TERC, RTEL1, PARN): IPF, RA-ILD, CHP
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Vorführender
Präsentationsnotizen
Anti-Synthetase-Syndrom (ASyS) ist eine klinisch heterogene und seltene Autoimmunerkrankung, in der es zur Bildung von Autoantikörpern gegen Aminoacyl-tRNA-Synthetasen kommt. Klinisch findet man klassischerweise die Trias aus Myositis, Arthritis und prognosebestimmender interstitieller Lungenerkrankung
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Early Phase = disease specific:
- Lymphocyte activation and differentiation, 

autoimmunity and exaggerated immune response in 
immune mediated conditions (connective-tissue disease 
– associated ILD, chronic granulomatous inflammation)

Environmental risk factors: repeated injury to the 
pulmonary alveolar cell

Aging, genetic background, epigenetic modifications

After repeated alveolar or endothelial-cell injury or 
immune activation and inflammation, fibroblasts can be 
active by profibrotic cytokines -> proliferation and 
differentiate into myofibroblast -> migration to alveolar 
interstitium and represents “active front” of fibrogenesis
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Vorführender
Präsentationsnotizen
The term, “epigenetics,” was first used to refer to the complex interactions between the genome and the environment that are involved in development and differentiation in higher organisms. Today, this term is used to refer to heritable alterations that are not due to changes in DNA sequence. Rather, epigenetic modifications, or “tags,” such as DNA methylation and histone modification, alter DNA accessibility and chromatin structure, thereby regulating patterns of gene expression2. Bild: Uniform and diffuse thickening of the aveolar walls
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Later Phase of fibrogensis: 
Lung tissue remodeling and subpleural microscopic 
honeycombing 
Tissue stiffness and hypoxia
Up-regulation of profibrotic cytokines pathways and 
myofibroblast activation  
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Vorführender
Präsentationsnotizen
The term, “epigenetics,” was first used to refer to the complex interactions between the genome and the environment that are involved in development and differentiation in higher organisms. Today, this term is used to refer to heritable alterations that are not due to changes in DNA sequence. Rather, epigenetic modifications, or “tags,” such as DNA methylation and histone modification, alter DNA accessibility and chromatin structure, thereby regulating patterns of gene expression2. Bild: Uniform and diffuse thickening of the aveolar walls



Disease entities with pulmonary fibrosis
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• 5 broad clinical categories:

1. ILDs related to distinct primary diseases: sarcoidosis, Langerhans-cell 

granulomatosis, eosinophilic pneumonia, lymphangioleiomyomatosis, 

pulmonary alveolar proteinosis

2. ILDs related to environmental exposures: pneumoconiosis due to inhalation of 

organic particles (mold or birds or others)

3. ILDs induces by drugs, illicit drugs or irradiation

4. ILDs associated with CTDs

5. Idiopathic interstitial pneumonias: IPF, idiopathic nonspecific interstitial 

pneumonia, and others
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Vorführender
Präsentationsnotizen
Pneumoconiosis is the general term for a class of interstitial lung disease where inhalation of dust (for example Ash dust, lead particles, pollen grains etc) has caused interstitial fibrosis.The three most common types are asbestosis, silicosis, and coal miner's lungconnective tissue diseases (CTDs) demonstrating features of interstitial lung disease (ILD) include systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), progressive systemic sclerosis (PSS), dermatomyositis (DM) and polymyositis (PM), ankylosing spondylitis (AS), Sjogren's syndrome (SS), and mixed connective tissue disease (MCTD)



Current specific interest
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Development of fibrosis after coronavirus disease 2019 (Covid-19)

• Pulmonary fibrosis = complication of ARDS

Spectrum of Fibrotic Lung Diseases



Diagnostic approach
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Disease specific symptoms: cough, 
progressive exertional dyspnea, exercise 
limitations
Medical history: environment, job, drugs, 
medication
Examination of hands, joints, skin
Serological testing
HRCT: 
• UIP pattern = hallmark of pulmonary 

fibrosis (IPF, RA-ILD)
• Nonspecific interstitial pneumonia (SSc-

ILD): mixed reticulation, GGO, 
bronchiectasis, central axial distribution, 
sparing subpleural area

Lung function: restrictive lung-function
• ↓ FVC
• Normal or ↑ FEV1
• ↓ TLC 
• Low RV
• ↓ DLCO
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Vorführender
Präsentationsnotizen
FVC = forced vital capacityDLCO = diffusing capacity of the lungs for carbon monoxide 



Progressive pulmonary fibrosis
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• Untreated IPF = progression and respiratory failure

• > 50% of all pts with pulmonary fibrosis (other than IPF): stable, 

chronic disease or improvement with immunomodulatory therapy

• No serum biomarker for monitoring disease progression

• Predictors of disease progression: sex, age, FVC, DLCO
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Management of pulmonary fibrosis
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Life-altering 
verdict

Uncertainty 
about 

prognosis

Increasing 
symptom 
burden

Impact of 
quality of life 
(patients and 

family 
members)
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Cave: off-label treatment with potential serious 
side effects

Prevention of exposures

Avoidance offending antigen

Cessation of tobacco smoking

Pneumococcal and influenza vaccinations

Supplemental oxygen:
- Resting hypoxemia (PaO2 <55mmHg, oxygen 
saturation <89%, Cor pulmonale or 
polycythemia

Vorführender
Präsentationsnotizen
Polycythemia= hematocrit and/or hemoglobin concentration are increased in the blood.
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1. line therapy: treatment of 
underlying disease -> 
immunomodulatory therapy

Vorführender
Präsentationsnotizen
ABA abataceptADA adalimumabAZA azathioprineCPM cyclophosphamideIFX infliximabMMF mycophenolate mofetilMTX methotrexat



Nintedanib and Pirfenidone

Organisationseinheit

Titel der Präsentation ODER des Vortragenden
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• Nintedanib: 

• Approved bei FDA und EMA

• For patients with SSC-ILD and chronic fibrosing ILDs with progressive phenotype

• Not associated with an improvement in function BUT reduces the decline in FVC by 

about half

• Pirfenidone:

• Reduces disease progression in patients with progressive, unclassifiable, fibrotic ILD

Benefit – risk of side effects 

Vorführender
Präsentationsnotizen
Nintedanib ist ein Arzneistoff aus der Klasse der Tyrosinkinaseinhibitoren, der VEGF-Rezeptoren (VEGFR), den Fibroblasten-Wachstumsfaktor (FGF) und den Platelet-derived growth factor (PDGF) hemmt.Pirfenidone is a medication used for the treatment of idiopathic pulmonary fibrosis. It works by reducing lung fibrosis through downregulation of the production of growth factors and procollagens I and II.



Future directions
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• Identification of biomarkers

• Novel techniques such as molecular classifiers – gain more insights
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Limitation of the review article
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• Off-label treatment – side effects

• Meaning of lung transplantation

• Side effect of Nintedanib and Pirfenidone
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ILD: Indication for lung transplantation

21

Source: Vienna LTx program data 1989-2021
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Vorführender
Präsentationsnotizen
Raus mit 7-29%
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