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• Diverse group of disorders that involve the distal pulmonary parenchyma

• Patients typically presented with

- Progressive dyspnea and cough

- Abnormal pulmonary physiology

- Abnormal CXR and/or HRCT

• Idiopathic or associated with systemic diseases (CTDs) or enviromental
exposures

American Thoracic Society; European Respiratory Society. Am J Respir Crit Care Med. 2002;165:277-304.

Interstitial Lung Disease



• UIP pattern • NSIP pattern • OP pattern

• DIP pattern • RB pattern • LIP pattern • DAD pattern

American Thoracic Society; European Respiratory Society. Am J Respir Crit Care Med. 2002;165:277-304.



Splitting in ILD: classification

Travis WD, et al. Am J Respir Crit Care Med. 2013;188(6):733-48.



Survival difference according to ILD subtypes

Scientific Committee of the Korean Academy of Tuberculosis and Respiratory Diseases Tuberc Respir Dis 2009;66:141-151.; Singh S et al. Lung india 2021;38:5-11

IPF

• Korean IIP registry • Indian ILD registry 



CTD, connective-tissue disease; c/w, consistent with; HP, hypersensitivity pneumonitis; HRCT, high-resolution computed tomography; ILD, interstitial lung 
disease; MDD, multidisciplinary discussion; PFTs, pulmonary function tests; UIP, usual interstitial pneumonia

Suspected fibrotic ILD

Comprehensive history, physical examination, 
PFTs, serologies, HRCT + prone + expiratory views

MDD

No clear aetiology

UIP on HRCT?

IPF

Clear HP exposure Features of CTD*

HRCT c/w CTD?

CTD-ILD

HRCT c/w HP?

HP

Yes

Avoid exposure
Immunosuppression

Anti-Fibrotics Immunosuppression

Johannson KA, et al. Can J Resp Crit Care Sleep Med 2017;1(3):133-141.

Management of fibrosing-ILD

Steroid – harmful May stable patients



Higher mortality is associated with delays in accessing care

Lamas DJ et al. Am J Respir Crit Care Med. 2011;184:842

• Survival from the time of evaluation (adjusted for age, sex and FVC)

• Prospective IPF cohort (n=129); median delay from the onset of dyspnea to the date of initial evaluation: 2.2 years (IQR .0-3.8 yeasr)

HR 1.3 (95% CI: 1.03-1.6)



Algorithm for the diagnosis of ILD

Cottin V et al. Presse Med 2020;49:104021



Similarities Differences

• Dyspnea

– Progressive

– Exertional

• Cough

– Non-productive

• Bibasilar crackles

• Finger clubbing 

• Restrictive ventilatory defect

• Exertional desaturation

• Demographics

• Duration of symptoms

• Prior/current exposures

• Extrapulmonary findings
– Sarcoidosis
– Connective tissue disease
– Joint involvement

• Serologies

ILD: clinical manifestations



IPF: prevalence by age and sex stratification

Old people’s disease

Raghu G et al. Am J Respir Crit Care Med. 2006;174:810

• Men > women
• > 50 years of age
• Average age of diagnosis: 66 years



Differences : IPF vs. other ILDs

IPF fHP fNSIP SJS-IP RA-IP COP

Patient Number 1114 101 72 62 310 76

Age 65.7(8.2) 60.4(12.8) 54.3(10.1) 59.8(11.4) 61.7(10.3) 56.0(11.5)

Male 897(80.5) 50(49.5) 23(31.9) 10(16.1) 137(44.2) 31(40.8)

Ever-smokers 846(75.9) 38(37.6) 21(29.2) 14(22.6) 139(44.8) 21(26.7)

Yoon HY et al. Eur Respir J 2021;57(5):2001877, Kang J et al. Respir Res 2021;22(1):152, Park IN et al. Eur Respir J 2009;33(1):68-76, Kim YJ et al. Sci Rep 2021;11(1):12827, 
Kwon BS et al, CHEST 2022,  Yoo JW et al, Rheumatology 2011;50(5):932-8



Onset of disease: subacute, acute

• COP • AIP • AE of IPF



Exposure: smoking

• DIP • RB-ILD •IPF, RA-ILD• PLCH



• Drugs
– eg, Amiodarone, bleomycin, nitrofurantoin

– www.pneumotox.com

• Radiation
‒ External beam radiation therapy to thorax

• Connective Tissue Diseases
– Rheumatoid arthritis

– Systemic sclerosis (scleroderma)

– Idiopathic inflammatory myopathies

– Vasculitis

• Occupational/Environmental
– Inorganic antigens 

(Pneumoconioses)

• Asbestosis

• Coal worker’s 
pneumoconiosis

• Silicosis

– Organic antigens 
(Hypersensitivity Pneumonitis)

• Birds

• Mold

– www.hplung.com

Known causes of ILD

http://www.pneumotox.com/
http://www.pneumotox.com/


Pneumoconiosis

• Silicosis, Coal worker’s pneumoconiosis • Asbestosis



Exposure: Silica



Exposure: Asbestos



Pathogenesis of HP

Leone PM, et al. Tuber Respir Dis 2020 Apr;83(2):122-131.

Non-fibrotic

Fibrotic



Sauces of antigens known to cause HP 

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.



Exposure: HP
• Farmer’s lung (Aspergillus sp.) • Hot-tub lung (NTM)

• Bird-breeder’s lung, Feather-duvet lung (Avian droppings, serum, feathers)



Exposure: HP

• Mouldy walls, Steam iron alveolitis (Iron’s steam),    
Humidifier lung (Alternaria alternate, Candida)

• Saxophone player’s lung (Ulocladuim botrytis, 
Penicilium), Trombone player’s lung

Raghu G, et al. Am J Respir Crit Care Med 2020. 202:e36-69.



HP: exposure history to causative antigens

Kang JE, et al. Respir Res 2021;22:152159.

• AMC fibrotic HP cohort (n=101)



HP: online repository of potential cause

www.hpllung.com



Antibiotics

Nitrofurantoin, acute and chronic

Sulfsalazine

Anti-inflammatory agents

Aspirin

Gold

Pencillamine

Chemotherapeutic agents

Antibiotics

Bleomycin sulfate

Mitomycin C

Alkylating agents

Busulfan

Cyclophosphamide

Chlorambucil

Melphalan

Antimetabolites

Azathioprine

Cytosine arabinoside

Methotrexate

Miscellaneous

O2

Drugs inducing pulmonary infiltrates 

and eosinophilia

Radiation

L-tryptophan

Drug-induced systemic lupus erythematosus

Procainamide hydrochloride

Isoniazid

Hydralazine hydrochloride

The hydantoins

Pencillamine

Illicit drugs

Heroin

Methadone hydrochloride

Propoxyphene hydrochloride (Darvon)

Talc

Drug-induced interstitial lung disease



Drug-ILD: online repository of potential cause

www.pneumotox.com



https://foundation.chestnet.org/wp-content/uploads/2020/04/Interstitial-Diffuse-Lung-Disease-Patient-Questionnaire.pdf

ACCP: ILD patient questionnaire



SSc RA Sjögren’s MCTD PM/DM SLE

Airways - ++ ++ + - +

ILD +++ ++ ++ ++ +++ +

Pleural - ++ + + - +++

Vascular +++ + + ++ + +

DAH - - - - - ++

ILD is the most common pulmonary manifestation in Autoimmune disease

Lauretis AD et al. Chron Respir Dis. 2011;8(1):53-82



Raynaud’s phenomenon



Puffy fingers in early scleroderma or mixed CTD



Advanced sclerodactyly



Gottron’s papules in dermatomyositis



Mechanic’s hands in anti-synthetase syndrome



• Minimum: CRP, ESR, ANA, RF, anti-CCP, myositis panel

• Based on history & physical exam, consider:
– Enzyme (CK, aldolase, myoglobin)

– Antisynthetase antibodies (Jo-1 and others if available)

– Anti-MDA5, anti-Mi-2, anti-NXP2, anti-TIF1-r, anti-SRP, anti-HMGCR, anti-SAE, anti-U1RNP, 

anti-PM/Scl75, anti-PM/Scl100, anti-Ku

– SSc (suspected): anti-Scl-70/topoisomerase-1, anti-centromere, anti-RNA polymerase III, anti-U1RNP, 

anti-Th/To, anti-PMScl, U3 RNP, anti-Ku

– SjS: anti-SSA/Ro, anti-SSB/La

– Vasculitis: anti-cytoplasmic antibodies

Serological evaluation

Raghu G et al. Am J Respir Crit Care Med. 2018;198:e44-e68



Fine crackles on chest auscultation in the diagnosis of ILD

Moran-Mendoza O et al BMJ Open Resp Res 2021;8:e000815



Clubbing in patients with fibrotic IP

Van Manen M.J.G. et al Repiratory Medicine 2017;132:226-231



• Spirometry 

– Reduced FVC (and TLC)

– Normal or increased FEV1/FVC ratio

• Restriction often accompanied by some obstruction

• Impaired gas exchange

– Decreased DLCO, PaO2

– Increased A-aPO2 gradient

– Disproportionately reduced: Emphysema, Pulmonary HTN

• Normal PFTs (FVC) do not exclude ILD

– Emphysema + Interstitial Lung Disease

Pulmonary function test



• IPF • iNSIP

SpO2  ≤ 88%

SpO2  ≤ 88%

Lama VN et al. Am J Respir Crit Care Med. 2003;168:1084

HR 4.2(1.40-12.56;p=001)

6MWT in ILD: prognostic value of desaturation



Raghu G et al. Am J Respir Crit Care Med. 2018;198:e44-e68



Conventional : 10 mm HR : 1 mm

High Resolution Computed Tomography

• HRCT help to detect more detailed parenchymal changes in ILD.



HRCT: inspiration vs. expiration images

Inspiration Expiration

• Expiratory image help to detect air-trapping seen in HP or BO.



SUPINE PRONE

HRCT: supine vs. prone images

• Prone image help to differentiate GGO/CON from pseudolesion.



UIP pattern

Reticular opacities

Traction
bronchiectasis

Honeycombing

Basal and subpleural predominance

Traction
bronchiectasis

Honeycombing



Probable UIP pattern

• No honeycombing; level of confidence for UIP histology (70-89%); IPF diagnosis without biopsy is possible after MDD in the appropriate clinical setting 
(eg. 60 yr old, male, smoker)

Basal and subpleural predominance

Reticular opacities

Traction bronchiectasis



Bronchoalveolar lavage

• Patients with ILD who do not have a UIP 
pattern on HRCT

• Usefulness: 

- Eosinophilic pneumonia (>25% Eo),

- Lymph (>20%): sarcoidosis, HP, NSIP

- Others: PAP, Lipoid Pn, DAH, Smoking-IP,

drug-IP, PLCH, infection, malignancy

Raghu G et al. Am J Respir Crit Care Med. 2018;198:e44-e68



Bronchial biopsy

Cottin V et al . Presse Med 2020;49:104021

√

√

√

√



Video-Assisted Thoracic Surgery (VATS)

• High diagnostic accuracy (~90%)

• Is it safe ? : ~1.7% for elective procedures

• Ideal biopsy

- Preoperative targeting 

- Two or more surgical wedge biopsies 

with areas of normal lung 

taken from different areas of the lung

- Samples should measure 3–5 cm in

length and 2–3 cm in depth

Rena O et al. Eur J Cardiothorac Surg. 1999;16:624-7, Chang AC et al. Ann Thorac Surg. 2002;74:1942-6



VATS: main contraindications

Cottin V et al. Presse Med 2020;49:104021



Cryobiopsy

• Diagnostic 
yield in ILD: 79%

• Conditional 
recommendation 
in experienced 
centers

Raghu G et al. Am J Respir Crit Care Med. 2022;205:e18-e47



UIP is the histologic hallmarks of IPF

• Spatial and temoproal heterogeniety

Fibroblastic
Foci (ff)

Normal
Lung

F

F

Fibrosis (F)

F

Microscopic
honeycombing

F

• Spatial and temoproal heterogeniety



Diffuse and Uniform Airway-centered fibrosis

UIP vs. other fibrosing ILD

• fNSIP • fHP



Histopathologic diagnosis in ILD 
An Ailing Gold Standard

Flaherty KR et al. Am J Respir Crit Care Med. 2001;164(9):1722, Flaherty KR et al. Am J Respir Crit Care Med. 2004;170:904-10, Flaherty KR et al. Thorax 2003;58:143-8

Using histology alone as the “gold standard” for diagnosis can be complicated by difficulties
with.. 

1. interrater agreement (low kappa value)
2. the potential for sampling error (intra-patient heterogeniety)
3. The combination of HRCT and histologic features better predicts prognosis compared 

with either. 



Histopathologic diagnosis in ILD 

• Agreement between pathologists

Histologic diagnosis Lobar diagnosis

(n = 98)*

Final diagnosis 

(n = 48)*

Usual interstitial pneumonia 0.40  (Moderate) 0.49   (Moderate)

Nonspecific interstitial pneumonia 0.32 0.32

Organizing pneumonia 0.59 0.67

Hypersensitivity pneumonitis 0.39 0.35

Sarcoidosis 0.76 0.82

Overall 0.39  (Fair) 0.43  (Moderate)

*kappa coefficients

Nicholson AG et al. Thorax. 2004;59:500-5



ILD diagnostic team
Multidisciplinary Discussion

Clinician

RadiologistPathologist

The current gold standard for the diagnosis of IIP is a dynamic integrated process that requires direct interaction between 
clinicians and radiologists as well as pathologists. 

Raghu G et a. Am J Respir Crit Care Med. 2011;183:788-824



Multidisciplinary approach improve diagnostic agreement and confidence

• More information and multidisciplinary interactions improve diagnostic agreement and confidence. 

Flaherty KR et al. Am J Respir Crit Care Med. 2004;170:904-10 



Cases in which initial and final pathologic interpretation changed

• Diagnosis of 19% (11/58) was changed after C-R-P discussion. 

Flaherty KR et al. Am J Respir Crit Care Med. 2004;170:904-10 



Diagnosis of fibrosing-ILD that may present a progressive phenotype

Cottin V. Eur Respir Rev 2019;28:190109



Proportion of Progressive Pulmonary FIbrosis

Raghu G et al. Am J Respir Crit Care Med. 2022;205:e18-e47



ATS/ERS/JRS/ALAT guideline: PPF

Raghu G et al. Am J Respir Crit Care Med. 2022;205:e18-e47



Flaherty KR, et al. N Engl J Med. 2019;381(18):1718-1727.

Adjusted annual rate of decline in FVC (mL/year) over 52 weeks

IPFPF-ILD (non-IPF)



Summary

• Clinical approach in ILD diagnosis

- How thoroughly the patient’s history and possible exposures are assessed, 

determine the possibility of an accurate diagnosis.

- HRCT is the key of initial diagnostic approach.

- MDD is the gold standard in diagnosing ILD.

- Monitoring is important for early detection of PPF. 


