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Interstitial Lung Disease

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.



* UIP pattern * NSIP pattern

American Thoracic Society;




Splitting In ILD: classification

ILD
|
v v v v v
Idiopathic Interstitial . Hypersensitivity . .
Pneumonias (IIPs) Autoimmune ILDs Pneumonitis (HP) Sarcoidosis Other ILDs
_ _ L
|d|0p;’tf)h|0 PU|IrSIC:ma"Y - — . Systemic Sclerosis  Lymphangioleiomyomatosis (LAM)
lbrosis (IPF) Pger%n%?nliallawith - ILD (SSc-ILD) * Langerhans Cell Histiocytosis (LCH)
utoimmune - :
Idiopathic Non-Specific Features (IPAF)* i i * Drug-Associated ILD
o ; Rheumatoid Arthritis
Interstitial Pneumonia | —> ILD (RA-ILD) ¢ Other Exposure ILDs
(NSIP) ¢ Vasculitis/Granulomatosis ILDs
Respiratory |, Polymyositis and e Other Rare ILDs
Bronchiolitis- < Dermatomyositis ILD
Interstitial Lung Disease . . .
Idiopathic Lymphoid Mixed Connective
Desquamative Interstitial Interstitial Pneumonia —”  Tissue Disease ILD
Pneumonia N
|d|0pathIC Sjbgren’s
. . —»  Pleuroparenchymal —> Syndrome ILD
Cryptogenic Organising ~ __ | Fibroelastosis
Pneumonia .
Systemic Lupus
—»  Unclassifiable IIPs —>  Erythematosus ILD
Acute Interstitial
Pneumonia - Other Connective
—

Tissue Disease ILDs *Not an established clinical diagnosis.

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



Survival difference according to ILD subtypes

* Korean IIP registry
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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



Management of fibrosing-ILD

Suspected fibrotic ILD

v

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

y

o0

v v v
Clear HP exposure No clear aetiology Features of CTD*
UIP on HRCT? HRCT ¢/w CTD?

Yes | l

CTD-ILD

Immunosuppression

Avoid exposure Anti-Fibrotics
Immunosuppression

Steroid — harmful May stable patients

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

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



Higher mortality is associated with delays in accessing care

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

p for trend = 0.04

HR 1.3 (95% Cl: 1.03-1.6)

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)

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




Algorithm for the diagnosis of ILD

/’

\

Clinical evaluation
History, occupational and domestic exposure, drug intake,
tobacco history, family history, etc
Crackles, finger clubbing, signs of connective tissue disease, signs
of telomeropathy, etc

Autoimmune serology and routine laboratory investigations )

|
HRCT assessment
« UIP
* Probable UIP
* Indeterminate for UIP
* Suggesting alternative diagnosis
\ J
~
BAL
Lung biopsy
v
Multidisciplinary
discussion
Diagnosis
Confident diagnosis / Working diagnosis
[ Management decision and assessement of outcome ]

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



ILD: clinical manifestations

N ETR I ES Differences

* Dyspnea * Demographics
— Progressive ® Duration of symptoms
— Exertional o

Prior/current exposures
°* Cough

— Non-productive * Extrapulmonary findings

®* Bibasilar crackles — Sarcoidosis

* Finger clubbing — Connective tissue disease
— Joint involvement

* Restrictive ventilatory defect | Serologies

* Exertional desaturation




IPF: prevalence by age and sex stratification
Old people’s disease
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* Men >women
 >50vyears of age
* Average age of diagnosis: 66 years

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



Differences : IPF vs. other ILDs

IPF fHP fNSIP SJS-IP RA-IP

Patient Number 1114 101 72 62 310 76

Age 65.7(8.2) | 60.4(12.8) | 54.3(10.1) 59.8(114) | 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




Known causes of ILD

* QOccupational/Environmental ® Drugs
— Inorganic antigens — eg, Amiodarone, bleomycin, nitrofurantoin
(Pneumoconioses) — WWW.pneumotox.com

* Asbestosis * Radiation

— External beam radiation therapy to thorax

* Coal worker’ s
pnheumoconiosis

* Silicosis ®* Connective Tissue Diseases
— Organic antigens — Rheumatoid arthritis
(Hypersensitivity Pneumonitis) — Systemic sclerosis (scleroderma)
: E/'ILO:Z — ldiopathic inflammatory myopathies

— Vasculitis
— www.hplung.com



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

Pneumoconiosis

* Silicosis, Coal worker’s pneumoconiosis * Asbestosis




Exposure: Silica




Exposure: Asbestos
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Pathogenesis of HP

A Sensitization and immune B Acute/subacute inflammation C Chronic inflammation
memory formation

®

Granulomatous
inflammation

@ /
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( Low dose
&

Host/environmental
promoting factors

A S / = antigen exposure
7L ~—®

Lymphucyl@ DJ @/ ®» [“ / 9/ /\
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A
Immune tolerance Exposure avoidance

Normal response Reversion to normality Established fibrosis

Re-exposure l

Disease flare

A

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




Sauces of antigens known to cause HP

Matter Matter Typical Sources HP “Disease”

Organic particulate matter Il. Pharmaceutical agents
I. Microbes Penicillins, cephalosporins Antibiotics Drug-induced HP
Fungi/molds Methotrexate Immunosuppressive agents
Aspergillus spp. a-IFN Immunomodulatory agents
Alternaria alternata, Aureobasiqg Lenalidomide Hypolipidemics
spp. Pravastatin Antidepressants
Botrytis cinerea Venlafaxine Alkylating agents
Cephalosporium spp. Temozolomide
Cladosporium spp.
ll. Metals
gggﬁfgcggs SPp- C_obalt H.ard metals, alloys Gjant cell pneumo_n_itis
Graphium spp. Zinc (tungsten and alloys) Zinc fumes Zinc-fumes alveolitis
Mucor spp. Zirconium Zircon Zirconium alveolitis
Penicillium spp. Beryllium Batteries, computers, neons Beryllium HP
Rhizopus spp. T™I Organpmetalllc compound for —
Trichoderma spp. . _ semiconductors used in industry . .
Phytase (enzyme from Aspergillus Shell protein (oyster, sea snall, Oyster-shell powder Shellfish alveolitis, oyster-shell HP,
Trichoderma) ‘mussels) . mollusk-shell HP
Pig pancreas Animal extracts —
Pituitary proteins Pituitary powder Pituitary snuff-taker’s lung
Rat and desert mouse (gerbil) urine, Rats, gerbils Alveolitis due to rat and mouse proteins
serum, pelts
Silkworm proteins Dust from silkworm larvae and cocoon Silkworm rearer’s lung
Weevils (corn, wheat) (Sitophilus spp.) Contaminated grain or flour Corn (wheat)-weevil lung
Yeasts Plant proteins
Candida spp. Alginate Seaweed —

Geotrichum candidum Argan cake Cosmetics, unsaturated fatty acids,
Saccharomyces cerevisiae phytosterol

Saccharomonospora viridis Catechin Green-tea powder —
Saccharopolyspora rectivirgula Esparto dust Esparto grass Esparto lung, plasterer’s lung

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



Exposure: HP

A 5

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

—
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Exposure: HP

* Mouldy walls, Steam iron alveolitis (Iron’s steam),  Saxophone player’s lung (Ulocladuim botrytis,
Humidifier lung (Alternaria alternate, Candida) Penicilium), Trombone player’s lung

il
=)

Py’ S

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



HP: exposure history to causative antigens

Characteristics - Total -
Patients, number - 101 -
Microbes (mold, humid hay, cotton) -

Chemical (insecticides, cement, dye, fertilizers) . 18 (17.8)-

Animal protein (birds’ feather) - 8(7.9)-

Enzymes (mushrooms) - 1(1.0)-
Metal (fumes) - 1 (1.0)-
Pharmaceutical agents (drugs) - 1(1.0)-

Plant proteins (flour, vegetable processing)- 7(6.9)-

Unidentifiable antigen - 15 (14.9)-

 AMC fibrotic HP cohort (n=101)

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



HP: online repository of potential cause

hpLung

EXPOSURES

Browsing Exposures

A

Air Conditicners
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Bathtubs
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Budgerigars
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Birds, Mixed or NOS

Also described as bird fancier's lung, bird fancier's disease
There are 181 cases described in 29 citations

Citation Antigens

2019 Moasaic attenuation
Marchiori, E., et al. Jornal Brasileire De Pncumologia’
Fublicacao Oficial Da Sociedade Brasileira De Prneumologia E
Tisflogia.

[A Case of Acute Exacerbation of Chronic Birdrelated
Hypersensitivity Pneumnonitis with a Remarkable Elevation of
Environmental Avian Antigen Levels]

Suzuki, T., et al. Arerugi.

Pigeon Droppings

Hy persensitivity pneumonitis associated to birds care
Gonzalez-Zifliga, A M., et al. Kerisfa Facultad de Medicina.

Identical Twins, Matching Symptoms: Hypersensitivity
Prneumonitis
Chen, C.. et al. American Journal of Medicine.

Prneumomediastinum: a rare manifestation of hypersensitivity Avian antigens
prieumonitis in a patient presenting with unexplained

breathlessness at the Borders General Hospital

Grecian, R., et al. EBMJ Cass Reports.

[Chronic form of bird breeder's disease: about one
observation]
Frikha, F.. et al. The Pan African Medical Journal

Aspergillus spp..
Canary droppings

[Hypersensitivity pneumonitis in the school environment ]
Callero, A, et al Anales De Pediatria.

Bird fancier's lung complicated by pulmonary nocardiosis
Eomiva, K., et al. Jornal Brasileire De FPrneumologia.

www.hpllung.com



Drug-induced Interstitial lung disease

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
02
Drugs inducing pulmonary infiltrates
and eosinophilia
Radiation
L-tryptophan

Drug-induced systemic lupus erythematosus
Procainamide hydrochloride
Isoniazid
Hydralazine hydrochloride
The hydantoins
Pencillamine

lllicit drugs
Heroin
Methadone hydrochloride
Propoxyphene hydrochloride (Darvon)
Talc



Drug-ILD: online repository of potential cause

BROWSE  DIAGNOSING DIRD # CONTACT [ [ App Store BROWSE DIAGNOSING DIRD # NEWS CONTACT [

The Drug-Induced Respiratory Disease Website Eﬁ

Philippe Camus, M.D.
92 Dijon, France

The Drug-Induced Respiratory Disease Website

Philippe Camus, M.D.
V2.2 Dijon, France

PNEUMOTOX
A PNEUMOTOX

DRUGS PATTERNS

SEARCH A} DRUGS PATTERNS

. P search by keywor Q
5-alpha reductase inhibitors ’ SEARCH
Advanced search Mp_t

o —
@ Identify causative drugs
N B

) Advanced search
Abacavir b DIAGNOSING DIRD | - Interstitial/parenchymal lung disease

Xa Xf - -
(12 B Boa Fuo P Fxa Fxr Java ] \ FREQUENCY A E Pneumonitis (ILD), severe (w/wo the features of ARDS)

Abatacept

BN N B2 m b DIAGNOSING DIRD

Abciximab Il - Pulmonary edema - Acute lung injury - ARDS
J J J }
s fyun Fxi |

LATEST NEWS ARDS - Acute lung injury
Abemaciclib

ﬁﬂ m Pneumotox revival |
Eolierere tention required: users of Preumalox or X - Systemic/Distant conditions, syndromes and reactions

Cardiotox APPs
Autoimmunity-Autoimmune conditions (+ANA, +anti-ds-DNA,
+ANCAs, other auto-Abs)

New drugs and the famous nerve agent

Pneumotox metfrics

ABOUT COOKIES CONTACT
Attention requested: New AEs from immune Powered l:"-‘"
checkpoint inhibitors

www.pneumotox.com



ACCP: ILD patient questionnaire

15. Have you lived or worked in environment where you were exposed to heavy smoke or dust? [dYes [ No 16. Ch2 Q1 = ZApSH 20| QU= [0I0| QIOA|D HASIEAIAIL.
= E ot =
16. Occupational history: Please include all occupations in your life. =% OH O o
Occupation Years worked Exposures (Dust, metal, paint, fine particles, etc) =23MA=Z) ok Qo2
MESEAH(EEEA )2 Ol O op-=
BiEE o O op-=
A=) my| o QoL
2EE O Qo=
17. Have you ever performed any of the following occupations? HE(HT| EFHA| LE2)/ THE 7 22 HE (@Rl Qotye
[ Farm work ] Automotive mechanic [ Carpenter Thpegl od Qo2
ainter elder aboratory worker 24
[ — o O Pai O Weld O Lab k o Qo2
and blaster nsulator ongshoreman AlTial D I oH
nl O sandbl O Insul O Longsh ssy e oy Qore
‘ [ Pipe fitter [] Vineyard worker =c 3 ou O oe
18. H ked i f the following locations? _
ave you ever worked in any of the following locations 17. O+ B4014 225 20| AoHL7?
[ Mmine [] Foundr [ Plastic factor
N v 2 ou Ooe
[] Quarry [] Railroad [] Tunnel construction
ES =S TEET I OpL
[ Pulp mill [1 Paper mill FREE OH O o2
[ Bakery [ Smelting HHEZEIEE O Qo=
=, ﬁ A oy O op-=
19. Have you ever been exposed to the following at work/ home/ elsewhere? HE (@)= o2
Animals Food/ plant ZEASI HE T o D ore
and farming Metals/rocks Production Miscellaneous Skilled W A ou O oL
[ Birds [J Beryllium [] Cheese [] Cotton [ Cork HA D Oy O o2
[] Feathers [] Cobalt [] Maple Bark [] Wood [] Detergent -
i i ‘ : (isocyagnares) B de #% od Qo=
[] Fishmeal [ Tin [] Wheat [ Industrial strength
O Niesaidet [J Iron oxide il i cleaning solution L] Pottery Al (A A ) oy Qo=
[ Fertilizer 0 Sty ] Mushroom O Oily Nosedrops L Tale 18. A / 23 SOIH Ci30) 'S 20| QLOAIH HAHFAML.
[J Mica 0 oil [ paint o
O Stlica [] Sugarcane O Cement SE/ERES
[ Asbestos O m (‘::t OJ Pipes M Oy Qo2 g ou Qo=
[] Coal - a [ Brakes HE(EE A=) od Qo2 22 o4 QOoHe
Meat

oL O o2

[ Tile (ceramic)

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



ILD is the most common pulmonary manifestation in Autoimmune disease

SSc RA | Sjogren’s | MCTD | PM/DM SLE

Airways - ++ ++ + - +

ILD

Pleural - ++ + + _ +++
Vascular +++ + + ++ + +
DAH - - - - - ++

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




Serological evaluation

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-MDAS5, 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 Ill, anti-U1RNP,
anti-Th/To, anti-PMScl, U3 RNP, anti-Ku
— §jS: anti-SSA/Ro, anti-SSB/La
— Vasculitis: anti-cytoplasmic antibodies

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



% of patients
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LW

Fine

(with or without coarse)

A A
0 C
L [[=13
B Non-IPF
p=0.083 p<0.0001
Coarse None

Type of crackles

allQo a0 D
None Fine crackles
IPF n (%) 2 (1.6%) 97 (75 2%)
Non-IPF n (%) 25 (15.5%) 8 (60.9%)
CTD-related ILD 5 (9.8%) (66 7%)
HP 6 (15.8%) 5 (65.8%)
NSIP 1 (5.0%) (70 0%)
Others 13 (24.5%) 25 (47.2%)
Drug-related ILD 3 (25.0%) 6 (50.0%)
Non-specific PF 2 (18.2%) 6 (54.5%)
Unclassifiable ILD 1(9.1%) 5 (45.5%)
Smoking-related ILD 4 (50%) 2 (25.0%)
Other 3 (30.0%) 6 (60.0%)
endoza O et al B Open R 0 000




Clubbing in patients with fibrotic IP

Schamroth sign test

Digital index Phalangeal depth ratio Schamroth sign At sight

N (%) =10.2 Left Right Positive Physician Investigator
Total group 10 (7) 50 (33) 47 (31) 12 (8) 63 (41 64 (42)
IPF 5(@) 21 (31) 19 (28) 6 (9) 35 (52) 27 (40)
Others 5(6) 29 (34) 28 (33) 6 (7) 28 (33) 37 (44)
Underlying CVD 1(5) 3(16) 3(16) 201 7 (37) 8 (42)
CHP 0 (0) 6 (50) 5(42) 1(8) 5 (42) 6 (50)
Fibrosing pulmonary sarcoidose 0 (0) 4 (27) 3 (20) 0 3 (20) 5(33)
Unclassifiable PF 0 (0) 6 (35) 7 (41) 1(6) 6 (35) 8 (47)
Various fibrotic ILDs 4 (18) 10 (46) 10 (46) 2(9) 7 (32) 10 (46)

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



Pulmonary function test

Spirometry
— Reduced FVC (and TLC)
— Normal or increased FEV,/FVC ratio

Restriction often accompanied by some obstruction

Impaired gas exchange

— Decreased DL, PaO,

— Increased A-aPO, gradient

— Disproportionately reduced: Emphysema, Pulmonary HTN

Normal PFTs (FVC) do not exclude ILD

— Emphysema + Interstitial Lung Disease




6MWT In ILD: prognostic value of desaturation
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Lama VN et al. Am J Respir Crit Care Med. 2003;168:1084



What are the features of an HRCT?

Type of

Non
contrast

1 mm
Slices

High-
Resolution

Reconstruction
Algorithm

Axial

(Prone)

- Inspiratory

Coronal

Supine

- Expiratory

A

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



High Resolution Computed Tomography

Conventional : 10 mm HR:1 mm

* 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.




HRCT: supine vs. prone images

SUPINE PRONE

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




UIP pattern

Basal and subpleural predominance

Honeycombing Traction
bronchiectasis

Honeycombing Traction
bronchiectasis



Probable UIP pattern

Basal and subpleural predominance

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)




Bronchoalveolar lavage

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

e Usefulness:

- Eosinophilic pneumonia (>25% Eo),

Others Tmﬁ“ S = - Lymph (>20%): sarcoidosis, HP, NSIP
Turbidity Wild tubid

Secific aravity 1.020 - Others: PAP, Lipoid Pn, DAH, Smoking-IP,
B 20 =

400 mm=

drug-IP, PLCH, infection, malignancy

Lymphoctyte

4 Iveolar macrophage

pH - Other Fluid
Description

T-cell %

T helper/inducer cell %

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



Bronchial biopsy

Endobronchial
biopsies

Forceps transbronchial biopsies

Very useful

Often or
occasionally
useful

Sarcoidosis
Lymphangitic
carcinomatosis

Sarcoidosis

Lymphangitic carcinomatosis
Berylliosis

Organising pneumonia
Bronchiolo-alveolar carcinoma

Granulomatosis
with polyangiitis
Some infections

Diffuse alveolar damage
\/ Alveolar lipoproteinosis
Eosinophilic pneumonia
\ Lymphangioleiomyomatosis
+/ Pulmonary Langerhans
cell histiocytosis
Silicosis
Diffuse lymphoma
Some infections
Amyloidosis
\ Hypersensitivity pneumonitis

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



Video-Assisted Thoracic Surgery (VATS)

e High diagnostic accuracy (~90%)
e |sitsafe?:~1.7% for elective procedures
e |deal 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

Age (physiologic) > 75 years
Rapid worsening or acute exacerbation (non-elective biopsy)
Low pulmonary reserve (FVC < 60-70%, DLco < 35-40% of predicted)

upplementary oxygen at rest
Pulmonary hypertension
Major comorbidities
Immunodepression

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



Cryobiopsy

* Diagnostic
vield in ILD: 79%

* Conditional
recommendation
in experienced
centers

SLgh .
o ey e
AR it

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



UIP iIs the histologic hallmarks of IPF

 Spatial and temoproal heterogeniety

MICI"OSCOPIC

Khoneycombmg -

““Fibroblastic
Focu (ff)




UIP vs. other fibrosing ILD

« fHP

Diffuse and Uniform = T Airway-centered fibrosis

TS vy 5 &
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Histopathologic diagnosis in ILD
An Ailing Gold Standard

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

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

with either.

g

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



Histopathologic diagnosis in ILD

 Agreement between pathologists

Histologic diagnosis Lobar diagnosis Final diagnosis
(n=98)" (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) I

*kappa coefficients

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



ILD diaghostic team
Multidisciplinary Discussion

4, W

Pathologist 4 Radiologist

-

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

-
o

o
©

o
o

sAnician 1
- Clinician 2
-4- Clinician 3
-+ Radilogist 1
—-- Radiologist 2

Clinicians

Radiologists
Clinicians-Radiologists
All observers

o
»

Level for Diagnosis
o
N

©
Q.
Q
©
=
-
Z
L
=
L
L
&
<
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* 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

Thomas V. Colby, ll William D. Travis,

Initial Diagnosis

Hypersensitivity pneumonitis
Qrganizing pneumonia

UIP

Brofichiolar disease
End-stage lung

End-stage lung

Bronchiolar disease
Bronchiolar disease

'/NS TP*\\

Final Diagnosis

NSIP*

ILD asgociated with CVID
Pulmonary Veno-occlusive disease

* 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

-_

Comprehensive evaluation:
Clinical assessment and PFT
HRCT
Serology
+/- BAL
+/- Biopsy if required

| v
= Diqgnosis pf a Working diagn_o_s.is of an entity Unclassifiable ILD
> given entity (provisional

|

Treatment <+ Watch and wait
Disease Monitoring of disease progression
'''''' Seiepdels 77 (clinical assessment, serial PFTs, follow-up HRCT)

Disease progression = . .
Prog No disease progression

PF-ILD

Cottin V. Eur Respir Rev 2019;28:190109



Proportion of Progressive Pulmonary Flbrosis

Interstitial Lung Diseases (ILDs) other than Idiopathic Pulmonary Fibrosis (IPF)

ILDs with cysts and/or S
. o Sarcoidosis
airspace filling

LCH

Autoimmune-ILDs Exposure related

iNSIP

Occupational Lympho-
SSc Asbestosis proliferative
Silicosis
' Coal miner
DIP MCTD Berylliosis PAP
And many others

iPPFE

AFOP Myositis' Medication LAM

Unclassifiable Sjogrens

Eosinophilic* Radiation

Vasculitis lllicit drugs

SLE Post Infectious

Others RBILD?

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



ATS/ERS/JRS/ALAT guideline: PPF

Definition of PPF

In a patient with ILD of known or unknown etiology other than IPF who has radiological
evidence of pulmonary fibrosis, PPF is defined as at least two of the following three
criteria occurring within the past year with no alternative explanation™:

1 Worsening respiratory symptoms

2 Physiological evidence of disease progression (either of the following):
a. Absolute decline in FVC =5% predicted within 1 yr of follow-up
b. Absolute decline in DL (corrected for Hb) =10% predicted within 1 yr of follow-up

3 Radiological evidence of disease progression (one or more of the following):
a. Increased extent or severity of traction bronchiectasis and bronchiolectasis
b. New ground-glass opacity with traction bronchiectasis
c. New fine reticulation
d. Increased extent or increased coarseness of reticular abnormality
e. New or increased honeycombing
f. Increased lobar volume loss

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



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

PF-ILD (non-IPF)  INBUILD (overall population) INPULSIS (pooled) IPF
Nintedanib Placebo Nintedanib  Placebo
(n=332) (n=331) (n=638) (n=423)
0 -
° = 50
2E -100 -
T: Py -80.8
52 150 - 13
& S
B £ 200 - I
S 8 187.8 |
T © |
< -250 - 2235

(95% Cl: 65.4, 148.5); p<0.001 95% Cl: 75.9, 144.0); p<0.00

Difference: 107.0 mL/year Difference: 109.9 mL/year
( 1
Relative reduction: 57% Relative reduction: 49%

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



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.



