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Nonspecific Interstitial Pneumonia (NSIP)

Diagnosis and Treatment
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NSIP Pattern (Pathologic features)

« Pathologic term
— Characterized by an interstitial inflammatory or fibrosing process or
both .. [that] appeared temporally uniform within each case

(Katzenstein et al.)

— Contrary to temporally heterogenous process of UIP pattern

— First viewed as “waste basket pattern’

Ketzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)
Wells AU and Cottin V. Curr Opin Pulm Med. 2016;22
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Radiologic Pattern (NSIP)
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Historic Classification of IIP

5 Categories

Liebow and Carrington (1969)*:
Chronic Forms

Usual interstitial pneumonia
Desquamative interstitial
pneumonia

Bronchiolitis obliterans interstitial
pneumonia and diffuse alveolar
damage

=P  Similar to UIP with superimposed BO

Lymphoid interstitial pneumonia
Giant cell interstitial pneumonia

Hamman Rich Syndrome ==  Acute form of UIP

Liebow AA and Carrington CB. Front Pul Radiol. 1969
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Nonspecific Interstitial Pneumonia/Fibrosis

The American Journal of Surgical Pathology 18(2): {36-147, 1994

© 1994 Raven Press, Ltd., New York

Nonspecific Interstitial Pneumonia/Fibrosis

Histologic Features and Clinical Significance

Anna-Luise A. Katzenstein, M.D., and Robert F. Fiorelli, B.S.

drome) (8). It has been our impression that in addi-
tion to these entities, a fairly sizeable group of id-
iopathic interstitial pneumonias cannot be pigeon-
holed into one of the three main groups, and we
have termed these lesions nonspecific interstitial
pneumonia or fibrosis. This study was undertaken

showed pure inflammation and no fibrosis. Nonspecific
interstitial pneumonia must be separated from the three
main forms of idiopathic interstitial pneumonia because
of better prognosis and different treatment options. It
should not be considered a specific disease, however,
because it may have varying etiologies including under-
lying connective tissue diseases, organic dust or other
exposures, and prior acute lung injury; less often, it may
reflect a nonrepresentative biopsy of another process.

Katzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)
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Prognosis of NSIP
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Historic Classification of IIP

5 Categories 4 Categories
Liebow and Carrington (1969)*: Katzenstein
Chronic Forms (1997)7
Usual interstitial pneumonia Usual interstitial pneumonia
Desquamative interstitial Desquamative interstitial pneumonia/
pneumonia respiratory bronchiolitis interstitial
lung disease

Bronchiolitis obliterans interstitial
pneumonidand diffuse alveolar
damage

Acute interstitial pneumonia
Nonspecific interstitial pneumonial

neumonia

Lymphoid interstitia
Giant cell interstitial p

Hamman Rich Syn Lymphoproliferative diseases

Hard metal pneumoconiosis

Intraluminal process Liebow AA and Carrington CB. Front Pul Radiol. 1969

Katzenstein AL and Myers JL. Am J Respir Crit Care Med. 1998;157
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Historic Classification of IIP

5 Categories

4 Categories

5 Categories

Liebow and Carrington (1969)*:
Chronic Forms

Katzenstein
(1997)"

Mdller and Colby
(1997)*

Usual interstitial pneumonia
Desquamative interstitial
pneumonia

Bronchiolitis obliterans interstitial
pneumonia and diffuse alveolar
damage

Lymphoid interstitial pneumonia
Giant cell interstitial pneumonia

Usual interstitial pneumonia
Desquamative interstitial pneumonia/
respiratory bronchiolitis interstitial
lung disease

Acute interstitial pneumonia

Usual interstitial pneumonia
Desquamative interstitial
pneumonia

Bronchiolitis obliterans
organizing pneumonia

Acute interstitial pneumonia

[Nonspecific interstitial pneumonia

Nonspecific interstitial pneumonial

Liebow AA and Carrington CB. Front Pul Radiol. 1969
Katzenstein AL and Myers JL. Am J Respir Crit Care Med. 1998;157

Muller NL and Colby TV. Radiographics. 1997;17



PEnmsuncdRUESITEL L

Nonspecific Interstitial Pneumonia/Fibrosis

The American Journal of Surgical Pathology 18(2): {36-147, 1994 © 1994 Raven Press, Lid., New York

Nonspecific Interstitial Pneumonia/Fibrosis

Histologic Features and Clinical Significance

Anna-Luise A. Katzenstein, M.D., and Robert F. Fiorelli, B.S.

showed pure inflammation and no fibrosis. Nonspecific
interstitial pneumonia must be separated from the three
main forms of idiopathic interstitial pneumonia because
of better prognosis and different treatment options. It
should not be considered a specific disease, however,
because it may have varying etiologies including under-
lying connective tissue diseases, organic dust or other
exposures, and prior acute lung injury; less often, it may
reflect a nonrepresentative biopsy of another process.

Katzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)
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Etiologies of Bx-proven NSIP

- Idiopathic

« Connective tissue diseases
— RA, SLE, Polymyositis, SSc, Sjogren’s syndrome

« Environmental exposure
— Parrot

 Drugs

« Other possible etiologies
— Bird, wood stove, grain dust, coal, paper factory, transfusion, jacuzzi

Katzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)
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Etiologies of Bx-proven NSIP (Pattern)

127 pathologically proven NSIP cases from single center (France)

q m |[diopathic
40% = UCTD
= CTD

\ ® Chronic HP

Nunes H et al. Eur Respir J. 2015; 45(3)
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Etiologies of Bx-proven NSIP (SMC)

« 204 pathologically proven NSIP cases from single center (SMC)

m CTD

® Idiopathic

mUCTD

mIIM

E Sjogren's SD

ERA

B SSc

m Others

Cho HK, Chung MP et al. Ther Adv Respir Dis. 2022;16



Characteristics of CTD-ILD

PEnmsuncdRUESITEL L

Connective Tissue Disease Pattern of ILD Estimated Occult CTD
prevalence
Rheumatoid arthritis UIP 10% Less often
NSIP (30% subclinical)
OP
Systemic sclerosis NSIP ~ 50% Less often
UIP (80% subclinical)
Inflammatory myositis NSIP with OP 40% Often
Anti-synthetase syndrome NSIP
OP
UIP
Sjogren’s syndrome NSIP 40% Less often
UIP
LIP
Interstitial pneumonia with NSIP 100% Often
autoimmune features (IPAF) OP
NSIP/OP
UIP

Raghu G et al. Am J Respir Crit Care Med. 2018;198(5)
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Prevalence of Idiopathic Interstitial Pneumonia

Bjoker et al. Nagai et al. Travis et al. NiCh(:IS on et SMC Duc:te:llann
(1998) (1998) (2000) (2000) (2002) (2017)
Total (N) 104 129 101 78 131 848
(Total ILD)
UIP 62 50 55 37
(60%) (39%) (55%) (47%) 56% 68%
NSIP 14 24 29 28
(13%) (19%) (29%) (36%) 24% 14%
4 18
cop (4%) (14%) N/A N/A 8% 6%
10 16 13
DIP/RB-ILD (10%) DLs (16%) (17%) 2% 7%
2
AIP (2%) N/A N/A N/A 2% N/A
12 26
Others (12%) (20%) N/A N/A 3% N/A

Collard HR et al. JAMA Int Med. 2003; 163(1):17-29
Zibrak JD and Price D. Npj Prim Care RP . 2014; 24



Distribution of ILD (US)
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|diopathic
pulmonary

Pne‘umo- fibrosis,
conioses, 20%

10%

Chronic

Sarcoidosis, hypersensitivity
20% pneu monitis,

20%

Lederer DJ et al

. N Engl J Med. 2018;378
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Classification of ILD

Interstitial lung disease

I I |
Known cause or association: Granulomatous: Other forms, e.g.:
™~ Gﬂnnect'wla ﬁssua dis,eases Idlﬂpaihil:: intﬂj ratitial - Sﬂ.rﬂﬂidﬂsiﬁ - Lymphang.iulﬂiﬂ.
+ Occupational causes preumonias = Hypersensitivity pneumaonitis mr_.-'nlmammls
= Drug side-effects = Histiocytosis X
| Major Unclassifiable Rare
Idiopathic Idicpathic
pleurcparenchymal lymphacytic
Chronic fibrosing Smoking related Acute and subacute fibroelastosis interstitial pneumonia

Desquamative Cryptogenic
interstitial pneumonia arganising preumaonia
Respiratory Acute interstitial
bronchiolitis-ILD pneumaonia

Joint statement. Am J Respir Crit Care Med. 2002; 165:277-304
Zibrak JD and Price D. Npj Prim Care RP . 2014; 24

Idiopathic pulmonary
fibrosis

Mon-specific
interstitial pneumonia
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Significance of CTD in ILD

 Treatment
— Different agents and different treatment durations

Type of connective tissue disease

SSc RA SS MCTD PM/DM SLE

First line treat Digital DMARD Stimulation of Corticosteroid ~ Corticosteroid =~ Hydroxychloroquine
ment choice for vasculopathy: salivary + AZA/MMF or chloroquine
limited CTD nifedipine/ secretions (ssica)

iloprost [4] Antimalarial
agents
(extraglandular)

First choice for CYC 2 mg/kg/day High-dose PD Glucocorticoid, ~ Corticosteroids CYC Corticosteroid +
clinical or MMF up to MMF antimalarial + cytotoxic AZA AZA/MMF
CTD-ILD 3,000 mg [36] agent drug (CYC) MMF

AZA+PD

Follow-up interval ~ Check PFT/D, : Initiation of NA NA Check PFT NA
with PFT/D, , every 6-12 mo MTX: check Stable disease:
chest X-ray After chest radiograph every 6 mo
or HRCT progression: within 1 year Progression:

every 3-4 mo [67] RA-ILD: PFT/D, , every 3—4 mo
with HRCT 3-6 [21]
mo [21]

Refractory Add rituximab Rituximab NA NA High-dose High-dose steroid +
CTD-ILD (375 mg/m?) at PDL +CYC steroid-sparing

4-week interval agent (CYC)

for 24 weeks [37]

Rescue therapy Lung Lung NA NA NA NA
transplantation [81]  transplantation

Vij R et al. Chest. 2013; 143
Koo SM et al. KJIM. 2017;32(4)
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Significance of CTD in ILD

* Prognosis

— Better prognosis compared to IIP

100 100
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Followup period (months) Follow up period (months)

Park JH et al. Am J Respir Crit Care Med. 2007; 175
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Diagnostic Algorithm of ILD

[ Patient suspected of having IPF )

A

/ [ Potential cause/associated condition )

CVD, Environmental exposures, No Yes
drug-related
)
) No
N ( Confirmation of specific
( Chest HRTT pattern ) Ldiagnosis (including with HRCT)
| | Yes
UIP or Indeterminate for UIP or
probable UIP* alternate diagnosis
MDD
Y
( BALT + TBLC? ) ““““ ’( sLB* )
\ y
( MDD )
{ Y \
IPF ( Alternative diagnosis )

Raghu G et al. Am J Respir Crit Care Med. 2022; 205(9)
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Etiologies or Associated Conditions of NSIP

- Idiopathic

« Connective tissue diseases (CTD)
— SSc, Sjogren’s syndrome, Inflammatory myopathy, RA, SLE etc.

* Hypersensitivity pneumonitis (HP)

« Infection or immunosuppression
— Pneumocystis pneumonia, HIV, HTLV-1

 Drugs

« Lymphoproliferative diseases

Tomassetti S et al. Sem Respir Crit Care Med. 2016;37(3)
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History taking

Demographic
— Age, gender, family history
Onset and types of symptoms
Occupational and environmental factors
— Occupation (Specific materials, duration of exposure etc.)
— Environment (house, frequently visited areas etc.)
Smoking history
— May be useful for diagnosing smoking related disease
Drugs
— (Amiodarone, methotrexate, chemotherapy agents etc.)

/ 4

Symptoms of CTDs

— Arthralgia, morning stiffness, dry eye/dry mouth, proximal muscle
weakness, paresthesia, alopecia, Raynaud’s phenomenon etc.

Broaddus V et al. Murray and Nadel'’s Textbook of Respiratory Medicine. 61 ed. 2016
Longo DL et al. Harrison's Principles of Internal Medicine. 19™ ed. 2013


http://www.pneumotox.com/
http://www.pubmed.gov/
http://www.google.com/
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Physical examination

Fever, fatigue

Any neurological signs Sarcoidosis
- eg, facial nerve palsy Eye signs — eg, uveitis
Sarcoidosis, vasculitis Sarcoidosis

Peripheral lymphadenopathy

oy Facial telangectasiae
Sarcoidosis &

Scleroderma

Facial rash
Systemic lupus erythematosus

Crackles on auscultation
Any interstitial lung disease

Digital clubbing
Pulmonary fibrosis
NB many other causes
including lung cancer

Hepatosplenomegaly >
Sarcoidosis

Subcutaneous nodules

Rheumatoid Digital ulceration/

thickened skin/
Raynaud’s
Scleroderma

Muscle tendermess/proximal weakness

Heliotrope rash
Polymyositis

Dermatomyositis

- Joint swelling/arthritis
Any connective tissue disease
— eg, rheumatoid

Erythema nodosum/ankle arthralgia
Sarcoidosis

Broaddus V et al. Murray and Nadel'’s Textbook of Respiratory Medicine. 61 ed. 2016
Dempsey OJ et al. BMJ. 2010;340
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Serologic tests

Antibody Associated connective tissue disease

ANA (>1:320) Many

RF (>60 IU/mL) RA, Sjogren’s syndrome, SLE

Anti-CCP RA

Anti-centromere Systemic sclerosis

Anti-nuclear ANA Systemic sclerosis

Anti Ro (SS-A) SLE, Sjogren’s syndrome and others

Anti La (SS-B) SLE, Sjogren’s syndrome

Anti-RNP SLE, MCTD

Anti-dsDNA SLE

Anti-Smith SLE

Anti tRNA synthetase Poly-/dermatomyositis (anti-synthetase
syndrome)

Anti-PM-Scl Systemic sclerosis/myositis overlap

Anti-Th/To Systemic sclerosis

Anti-U3 RNP Systemic sclerosis

ANCA panel Vasculitides

Anti-topoisomerase (Scl-70)  Systemic sclerosis
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Diagnostic Algorithm of ILD

[ Patient suspected of having IPF )
\
[ Potential cause/associated condition )
No Yes
[ ( :
No
N Confirmation of specific
( Chest HR?T pattern ) Ldiagnosis (including with HRCT)
I
| | Yes
UIP or Indeterminate for UIP or
probable UIP* alternate diagnosis
MDD
Y
( BAL' + TBLC* ) ------- ’( SLB? )
) y
( MDD )
{ Y \
IPF ( Alternative diagnosis )

Raghu G et al. Am J Respir Crit Care Med. 2022; 205(9)
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Radiologic pattern (NSIP)

- Bibasilar predominance

« Ground-glass opacities
« Reticulation

« Traction bronchiectasis
« Lobar volume loss

 Little or no honeycombing

Broaddus V et al. Murray and Nadel'’s Textbook of Respiratory Medicine. 61 ed. 2016
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Radiologic pattern (NSIP)




PEnmsuncdRUESITEL L

Radiologic pattern (NSIP)
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Radiologic pattern (NSIP)
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Diagnostic Algorithm of ILD

[ Patient suspected of having IPF )
\
[ Potential cause/associated condition )
No Yes
) ( :
No
N Confirmation of specific
( Chest HRTT pattern ) Ldiagnosis (including with HRCT)
| | Yes
UIP or Indeterminate for UIP or
probable UIP* alternate diagnosis
MDD )
Y
( BAL' + TBLC* ) ------- ’( SLB? )
) y
( MDD )
{ Y \
IPF ( Alternative diagnosis )

Raghu G et al. Am J Respir Crit Care Med. 2022; 205(9)
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Accuracy of HRCT in UIP

Diagnostic Utility of HRCT

« High PPV of UIP pattern in IPF
v’ Positive predictive value of UIP pattern: 85%~96%
v Multicenter (8 special centers) prospective observational study

Positive
Sensitivity Specificity Accuracy  Predictive Value

Clinical core 26/33 (79%) 26/30 (87%) 52/63 (86%)  26/30 (87%)
Radiology core  26/30 (87%) 21/22 (95%) 47/52(90%)  26/27 (96%)
Referring center  37/40 (93%)  5/14 (36%) 42/54 (78%)  37/46 (80%)

Clinical Findings Sensitivity Specificity Positive Predictive Value Negative Predictive Value

HRCT consistent with [PF T9.6 (43 of 54), 66.5-89.4% §3.8 (31 of 37), 68.0-93.8% 87.8 (43 of 49), 75.2-95.4% 73.5 (31 of 42), 58.0-56.1%

Radiograph consistent with IPF 85.9 (45 of 54), 77.4-95.8% 75.0 (27 of 36), 57.8-87.9% §4.2 (48 of 57), 72.1-92.5% 51.8 (27 of 33), 64.5-93.0%

HRCT consistent with [PF or 90.7 (49 of 54), T9.7-96.9% 72.2 (26 of 36), 54.8-85.8% §3.1 (49 of 59), T1.0-91.6% 53.9 (26 of 31), 66.3-94.6%
radiograph consistent with IPF

HRCT consistent with [PF and T7.58 (42 of 54), 64.4-88.0% 86.5 (32 of 37), 71.2-95.5% 59.4 (42 of 47), 76.9-96.4% T2.7 (32 of 44), 57.2-85.0%

radiograph consistent with IPF

Hunninghake GW et al. Chest. 2003;124
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Accuracy of HRCT in NSIP

TABLE 1
Combined Results of Four Observers for Sensitivity, Specificity,
and Accuracy for a Diagnosis of NSIP at Thin-Section CT

Observations Sensitivity (%) Specificity (%) Accuracy (%)
All observations (n = 212) 70 (59/84) 63 (80/128) 66 (139/212
“Possible” diagnosis (n = 75) 57 (17/30) 51 (23/45) 53 (40/75)
“Confident” diagnosis (n = 137) 78 (42/54) 69 (57/83) 72 (99/137)
All agree (n = 96) 89 (32/36) 80 (48/60) 83 (80/96)

Note.—Numbers in parentheses are observations.

TABLE 2
Correct Diagnoses according to Disease
Diagnosis with High Correct Diagnosis with
Disease Correct Diagnosis®  Degree of Confidence  High Degree of Confidence*

UIP (n = 35) 25.0 (71) 20.5 15.5 (44)
BOOQOP (n = 24) 19.0 (79) 18.5 15 0 (62)
DIP (n = 23) 14.5 (63) 13.5 0 (35)
AIP (n = 20) 13.0 (65) 12.5 1‘I 5 (58)
NIPF (n = 27) 2.5(9) 1.0 0 (0)

Total (n = 129) 74.0 (57) 66.0 50.0 (39)

Note.—Data are the average of the number of correct diagnoses made by two observers.
* Value in parentheses is the percentage.

MacDonald SL et al. Radiology. 2001;221
Johkoh T et al. Radiology. 1999;211
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Etiologies or Associated Conditions of NSIP

Ex1M NSIPQ] kg aokshd o33} 2t
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-

« F/29
« CC: Dyspnea (6 months)
« Sx: Cough (10 months)

« Referred from local hospital

due abnormal chest CT

 Previously healthy

 Never smoker
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« No medication  Arthralgia (-)

« No environmental exposure Morning stiffness (-)

«  Occupation: =53t WA} Dry eye/mouth (-/-)

« Pet: None Proximal muscle weakness (-)

Raynaud’s ph (+)
« Cough/sputum (+/-) Skin thickening (+) hands
Rhinorrhea (-)
Dyspnea (+) mMRC Gr 11 « Puffy fingers, both
Orthopnea (-) Skin color change (face, hands)

Reflux symptoms (-) Digital ulcer, Rt 3 fingertip
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Serology tests for CTD

FANA: 1:320 (Homogenous)
Rheumatoid Factor (-) / Anti-CCP Ab (-)
Anti-RNP/ Sm Ab (-)
Anti-SS-A / SS-B Ab (-/-)
Anti-centromere Ab (-)
Anti-Scl-70 (+, > 200.0)
Anti-ds-DNA (-)

NCM - Telangiectasia

mm) Diffuse cutaneous SSc-ILD
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Case (ll)

v
>

« M/58
« CC: Dyspnea (1.5 yr) (mMRC II)

e Sx: Sputum (10 yr)

« Known HTN
¢ Current smoker (1 PPD x 30 yr)

« Abnormal chest radiography for

2 years

3
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Case (ll)

Amlodipine 5mg daily
No environmental exposure
Pet: None

Occupation: HE UM A 2| |
Z (8E) > 1EH (5H) > =Xt
o ael (39)

Cough/sputum (-/+) whitish
Dyspnea (+) mMRC Gr II
Orthopnea (-)

Reflux symptoms (-)

Arthralgia (-)

Morning stiffness (-)

Dry eye/mouth (-/-)

Proximal muscle weakness (-)

Raynaud’s ph (-)

Joint deformity (-)
Mechanic’s hand (-)

Skin macule or papule (-)
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« Serology tests for CTD
FANA: 1:40 (Homogenous)
Rheumatoid Factor (-) / Anti-CCP Ab (-)
Anti-RNP/ Sm Ab (-)
Anti-SS-A / SS-B Ab (-/-)
Anti-centromere Ab (-)
Anti-Scl-70 (-)
Anti-ds-DNA (-)
ANCA, quantitative (-)

R/O Idiopathic NSIP
R/O IPF

—
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Case (ll)

« Surgical lung biopsy

1. Lung, R) lower lobe, wedge resection
 Uniform subpleural, interlobular septal fibrosis
2. Lung, R) middle lobe, wedge resection

« Subpleural, interlobular septal fibrosis with lymphocytic infiltration, ample of

normal lungs

* Temporally uniform fibrosis consistent with NSIP

mm) Idiopathic fibrotic NSIP
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CONTENTS

II1I. Treatment of ILD with NSIP patterns
* QOutline of treatment of CTD-ILD and Idiopathic NSIP

« Treatment of PPF (Progressive pulmonary fibrosis)
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Treatment Regimen of CTD-ILD

Type of connective tissue disease

SSc RA SS MCTD PM/DM SLE

First line treat Digital DMARD Stimulation of Corticosteroid Corticosteroid ~ Hydroxychloroquine
ment choice for vasculopathy: salivary + AZA|MMF or chloroquine
limited CTD nifedipine/ secretions (ssica)

iloprost [4] Antimalarial
agents
(extraglandular)

First choice for CYC 2 mg/kg(day High-dose PD Glucocorticoid,  Corticosteroids CYC Corticosteroid +
clinical or MMF up to MMF antimalarial + cytotoxic AZA AZA/MMF
CTD-ILD 3,000 mg [36] agent drug (CYC) MMF

AZA+PD

Follow-up interval Check PFT/D, : Initiation of NA NA Check PFT NA
with PFT/D, every 6-12 mo MTX: check Stable disease:
chest X-ray After chest radiograph every 6 mo
or HRCT progression: within 1 year Progression:

every 3—4 mo [67] RA-ILD: PFT/D, , every 3—4 mo
with HRCT 3-6 [21]
mo [21]

Refractory Add rituximab Rituximab NA NA High-dose High-dose steroid +

CTD-ILD (375 mg/m?) at PDL +CYC steroid-sparing
4-week interval agent (CYC)
for 24 weeks [37]

Rescue therapy Lung Lung NA NA NA NA

transplantation [81] transplantation

Koo SM et al. KJIM. 2017;32(4)
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Systemic Sclerosis-ILD (SSc-ILD) - CYC

e 158 SSc-ILD patients (13 clinical centers)
» Prospective RCT (1:1 Oral CYC vs. Placebo)
« Qutcome: FVC decline at 12 months

Table 2. Change in Values from Baseline to Month 12.*

Characteristic Baseline Value Value at 12 Mo Difference

Cyclophosphamide group

FVC (% of predicted) 67.6+1.3 66.6x1.7 -1.0£0.927 .

Total lung capacity (% of predicted) 70.4%2.1 70.5:1.8 031827 Cyclophosphamide |] I Placebo

DLCO (% of predicted) 47.2+1.6 42.8:1.7 -4.2£1.16

Score on Mahler Dyspnea Index +15 miglri?.rée}rjnasm . 26.4% had
According to baseline instrument 5.6+0.22 P I:l . |mprovement
According to transitional dyspnea index (focal score)f 1.4+0.23 +104

Cough (%) 725 66.2 E |:’ -

Score for HAQ disability index 0.94+0.077 0.84+0.08 -0.11+0.057 =

SF-36 score o +5
Physical component 33.0:13 33.81.3 0.7£1.0 R -

Mental component 48.7+1.2 51.8+1.3 2.9+1.5 E 0

Skin-thickness score 15.5+1.3 11.9+1.3 -3.6+0.87 3
Diffuse 21.7+10.1 15.9 +11.0 -5.3+7.4 E _
L\mit_ed 6.1+3.6 5.0+4.3 —0.8+2.4 ‘g -5

Placebo group (7] _

FVC (% of predicted) 68.3:1.5 65.6+1.6 -2.6+0.9 g’ _104

Total lung capacity (% of predicted) 67.9+1.9 64.7+1.9 -2.8+1.2 ==

DLCO (% of predicted) 47.9+1.7 44.3+2.1 -3.5£1.0 B -

Score on Mahler Dyspnea Index -154 50.7% had 73.6% had
According to baseline instrument 5.60.42 wgrgening E - waorseni ng
According to transitional dyspnea index (focal score): -1.5+0.43 - - - - - I - | - |

Cough (%) 559 67.2 25 20 15 10 5 5 10 15 20 25

Score for HAQ disability index 0.70+0.09 0.86+0.10 0.16+0.06

SF-36 score Frequency (%)

Physical component 35.1+1.4 33.2+1.4 -1.9£1.2
Mental component 50.8+1.4 50.9+1.5 0.1£1.5

Skin-thickness score 14.6+1.4 13.7:1.4 -09+1.2
Diffuse 20.2+9.3 19.1+11.2 -1.7+6.9
- Tashkin DP et al. N Engl J Med. 2006; 354
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Systemic Sclerosis-ILD (SSc-ILD) - MMF

« 142 SSc-ILD patients
* Prospective RCT (1:1 Oral MMF vs. CYC)
« Qutcome: FVC decline at 24 months

L [ Cyclophosphamide (A)
- -- Mycophenolate (B)
70+
§e,
° | | = k---~
=
=
O 68
Q
X »*
O
S 66— -
L
64 7 A: 72 62 56 51 51 44 46 40 51
B: 69 64 60 54 59 51 49 47 53

T T
0 3 6 9 12 15 18 21 24

Month Tashkin DP et al. Lancet Respir Med. 2016; 4(9)
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Treatment of Idiopathic NSIP

« Systemic corticosteroids
v’ Retrospective observational studies
v Optimal dose or duration: Not known

v Initially 0.5~1.0mg/day/kg - gradual tapering (over 1 year, possibly
shorter)

 Immunosuppressive agents
v Cyclophosphamide
v Azathioprine
v' Mycophenolate mofetil
v Rituximab for refractory NSIP

« Other treatment options
v Lung transplantation
v Antifibrotic agents
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Treatment Outcomes of NSIP Pattern

Single-center retrospective observational study (SMC)
204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]

No. (%) or median (IQR)

[nitial treatment

Corticosteroid + azathioprine 94 [46)
Corticosteroids only 52 (25)
Corticosteroid + cyclophosphamide 23 (11)
Azathioprine only 20 (10)
Cyclophosphamide only 6 (3]
No treatment 7 (3)
Other treatments? 2 (1)
Duration of treatment, months 17.8(12.5-19.9)
Treatment outcome (n=197)
Progression® 71 (36)
Relapsecd 47 (24)
Progression or relapse® 100 (51)
Mortality 18 (9]

Cho HK et al. Ther Adv Respir Dis. 2022; 16
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Treatment of Idiopathic NSIP

Clinical course and lung function change of
idiopathic nonspecific interstitial
pneumonia

Characteristics Total Fibrotic Cellular  p-value
NSIP NSIP
Subjects 83 72 11
Age yrs 54.4+101 54.3+101 55.4+108 0739
Males/females 27/56 23/49 4/7 0.743
Follow-up period months 56.1+39.0 58.0+40.9 43.4+4+201 0.071
Smoking never/ex/current 5711313  51/10/M1 6/3/2 0.470
Duration of dyspnoea months 5.7+6.7 5.9+7.0 49+45 0.666
Antinuclear antibody 46/81 (57) 38/70 (54) 8/11 (73) 0.335
Rheumatoid factor 14/81 (17) 13/70 (19) 111 (9) 0.679
Resting Pa,0. mmHg 825+14.4 B3.4+143 7724150 0.187
Initial PFTs
FVC % pred 636+146 63.3+149 66.8+131 0594
FEV1 % pred M3+£171 7111+174 7254161 0.792
Dico % pred 589+191 584+199 623+132 0532
TLC % pred 729+191 7324203 RRIEE 0.752
Initial BAL finding %
Macrophage 51.5+19.6 55.5+179 266+7.7 <0.001
Lymphocyte 353+21.0 30.7+18.0 63.8+158 <0.001
Neutrophil 10.3+11.4 105+10.7 89+16.2 0.714
Eosinophil 25+38 26+4.0 1.7+22 0.520
T4/T8 ratio 091+0.81 1.00+0.84 0454037 0.077
Initial treatment
Initial dose of PD mg 515+11.9 51.5+12.0 51.4+121 0.980
Combination with CX 62/79 (78) 56/68 (82)  6/11 (54)  0.052
Time to 16 mg of PD meonths 6.8+7.2 B.7+3.7 12.8+155 0.187
Total duration months 172+121 17.4+121 158+124 0.706

Park IN et al. Eur Respir J. 2009; 33
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Case (I) — SSc-ILD

CYC #1 CYC #6

R

——F\VC, % =——=DLlco, %

2019.04 2019.07 2019.10 2020.04 2020.10 2021.04 2021.10
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Case (Il) — Idiopathic fNSIP

80

70

60

50

Prednisone (30mg-> tapering)

Azathioprine (100mq)

—e—FVC, % =—e—DLco, %

———
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Treatment Outcomes of Idiopathic NSIP

Clinical course and lung function change of
idiopathic nonspecific interstitial

pneumonia
Follow-up after initial treatment
(n=68)
’ 1
[ J |
Improved FVC Stable FVC Worsened FVC
(n=36, 53%; (n=19, 28%; (n=13, 19%)
n=2 with CVD) n=5 with CVD)

| |
| i | |
No recurrence Recurrence Mo recurrence Recurrence
(n=23, 64%; (n=13, 36%) (n=12, 63%; (n=7, 37%;
n=2 with CVD) n=3 with CVD || | n=2 with CVD)

Improved Worsened
(n=4, 31%)| [(n=9, 69%)

Unrelated||Death Death Death Death
death (n=4) (n=1) (n=2) (n=9)
(n=1) Unrelated death Unrelated death

(n=2; n=1 with CVD)| |(n=2; n=1 with CVD)

Park IN et al. Eur Respir J. 2009; 33
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Nonspecific Interstitial Pneumonia (NSIP)

» Single-center retrospective observational study (SMC)
« 204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]

Bx-proven fibrotic NSIP

(N = 242)

Loss of follow-up (n = 23)

A 4

Incomplete data (n = 15)

A 4

Study inclusion

(N =204)
* Progression defined according to INBUILD criteria

\ 4 \ 4
Improved/Stable Progression*
(n =133, 65.2%) (n=71, 34.8%)

v v

Relapse Relapse
(n = 29/133, 21.8%) (n = 18/71, 25.4%)

Cho HK et al. Ther Adv Respir Dis. 2022; 16
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Survival according to Treatment Response

Single-center retrospective observational study (SMC)
204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]

0.8+

©
=
2
& 0.6-
[T
o
=
5 0.4- —
© .
.8 —— Progression or relapse
E ++++ No progression or relapse

0.2+

0.0 T T T 1

0 5 10 15 20

Years

Cho HK et al. Ther Adv Respir Dis. 2022; 16
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Progressive Fibrosing ILD (PF-ILD)

Progressive fibrosing ILDs

— ’) __—

- — / \ o

p ~ ==X .
J\}‘ iNsiP~ /| S

/ Chronic 7’ | ‘ \\

.\\\ |

fibroticHP &~

..—/ﬁ—\ N
,'/’/’ i ..\

( Sarcoidosis )
\,_ /
N\ ’/

‘\\\—‘—//

Cottin V. Eur Respir Rev. 2019; 28
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Lung Function in PF-ILD

50 1 —a—INPULSIs  -221.0 mL/y
0. INBUILD [overall population) -1929 mL/y
» \:\i\;‘\ ) INBUILD (UIP-like fibrotic pattern on HRCT) =214.6 mL/y
cC a | I i
g o T \;\ ; INBUILD [other fibrotic patterns on HReT)  =160.1 mL/y
@ wn
= @ .
=9 -1001 '
% E )i
s E ¥ - :
£S5 s T T
5SS -150 ? 3
IR
=t I
~200- 3
~250 +————— : : : .
0 2 4 4 12 2% 3 52
Number of subjects Week
INPULSIS 417 408 407 403 395 383 345
INBUILD (overall population] 325 326 325 320 311 296 274
INBUILD (UIP-like fibrotic pattern] 202 202 201 197 190 176 162
INBUILD (other fibrotic patterns) 123 124 124 123 121 120 112

Brown KK et al. Eur Respir J. 2020; 55(5)
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Progressive Pulmonary Fibrosis (PPF)

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

1P Autoimmune-ILDs Exposure related ILDs .W'th cystls-and/or Sarcoidosis
airspace filling
I
[ ]
4 ™\ ' ™ ' ™ ™ ™
iNSIP COP RA
Definition of PPF
: T < :: T < —
iPPFE iLIP SS¢ |na patient with ILD of known or unknown etiology other than IPF who has radiological
> I { > I 4 — evidence of pulmonary fibrosis, PPF is defined as at least two of the following three
iDIP AlP mcT| Cfiteria occurring within the past year with no alternative explanation*:
r— — : o ———— 1 Worsening respiratory symptoms
AFOP | Myosit 2 Physiological evidence of disease progression (either of the following):
- : — a. Absolute decline in FVC =5% predicted within 1 yr of follow-up
( A b. Absolute decline in DLgo (corrected for Hb) =10% predicted within 1 yr of follow-up
Unclassifiable Eosinophilic* Sjogre
o o

— 3 Radiological evidence of disease progression (one or more of the following):
a. Increased extent or severity of traction bronchiectasis and bronchiolectasis
Vasculit b. New ground-glass opacity with traction bronchiectasis

— . New fine reticulation

c
d. Increased extent or increased coarseness of reticular abnormality
e
f

SLE . New or increased honeycombing
— . Increased lobar volume loss
Others J L RBILD*¥ J
e

Raghu G et al. Am J Respir Crit Care Med. 2022; 205(9)
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Progressive Pulmonary Fibrosis/PF-ILD

« 396 Non-IPF ILD patients from single center in Korea
« Definition of PF-ILD: INBUILD criteria

100% W PF-ILD
O non-PF-ILD
80%
3
5 60%
g
O
Q.
O 40%
o
- [
0%
Total HP iNSIP RA-ILD SSc-ILD SJS-ILD
(n=396) (n=52) (n=76) (n=168) (n=54) (n=46)

Disease category

Kwon BS et al. Sci Reports. 2022; 16
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Nintedanib for PF-ILD (INBUILD trial)

Double-blind placebo-controlled phase 3 trial (15 countries)
663 Progressive fibrosing ILD [(HP, CTD-ILD, idiopathic NSIP, ullP etc.)]
PF-ILD (Progression within 24 months despite standard treatment)
v" FVC decline 210%
v 5% < FVC decline < 10% + Worsening respiratory Sx or Increased fibrosis on CT
v" Worsening respiratory Sx + increased fibrosis on CT
Exclusion
v AZA, CYC, MMF, Tacrolimus, Rituximab, Cytoxan, Steroid (>20mq)
Protocol
v" (1:1 ratio) Nintedanib 150mg bid vs. Placebo for 52 weeks
Outcome
v" Annual rate of FVC decline
v' Change of K-BILD, time till 1st AE, and time till death

Flaherty KR et al. N Engl J Med. 2019; 381(18)
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Nintedanib for PF-ILD (INBUILD trial)

Others
12%
HP
26%

m RA-ILD
W SSc-ILD

NSIP CTD-ILD

19% 24% = MCTD-ILD
B Other CTD

Flaherty KR et al. N Engl J Med. 2019; 381(18)
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Nintedanib for PF-ILD (INBUILD trial)

Nintedanib (n=332) Placebo (n=331)
—_ U ] |
@
]
=
E
O -50 -
>
L
.E
2
= 1001 -80.8
1]
(]
5]
m -
@ -150 - Difference, 107.0
n_: (95% CI, 65.4 to 148.5)
g P<0.001
< 200 A Relative reduction, 57%
3 187.8
1]
=,
=
< 250 -

Flaherty KR et al. N Engl J Med. 2019; 381(18)
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Nintedanib for PF-ILD (INBUILD trial)

Mintedanib, overall
@ population _
E : ~ Nintedanib, UIP-like
3 I fibrotic pattern
E‘E- -1004
EDE I : Placebol, o_verall
= 's 1504 | population
= == |
o T
5 Placebo, UIP-lik i
@ ~2004 acebo, UIP-like 1
= fibrotic pattern |
—25{} T T T T T T 1
0 2 4 6 12 24 36 52
Week
MNo. of Patients
Overall population
Mintedanib 332 326 320 322 314 208 285 265
Placebo 331 325 326 325 320 311 296 274
Patients with UIP-like fibrotic
pattern
Mintedanib 206 203 200 199 193 180 171 160
Placebo 206 202 202 201 197 190 176 162

Flaherty KR et al. N Engl J Med. 2019; 381(18)



PEnmsuncdRUESITEL L

Nintedanib for PF-ILD (INBUILD trial)

n analysed Difference Treatment by
(95% CI) subgroup by

time interaction

Nintedanib  Placebo

Hypersensitivity pneumonitis 84 89 —-—E— 731(-8-6t0 154-8) p=0-41
Autoimmune interstitial lung diseases 82 88 — 104-0(21-1t0 186-9)
INSIP 64 61 —é—-— 141-6 (46-0to 237.2)
Unclassifiable 1IP 64 50 —t—— 683(-314t0168-1)
Other interstitial lung diseases 38 43 1971 (77-6t0 316-7)
All patients 332 331 + 107-0(65-4 to 148.5)

T T T

[ T T 1
200 -100 0 100 200 300 400 500
«— —>

Favours placebo Favours nintedanib

Wells AU et al. Lancet Respir Med. 2020; 8
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Pirfenidone for Progressive fibrotic ILD (RELIEF trial)

« Double-blind placebo-controlled phase 2 trial (RELIEF trial)

« 127 non-IPF lung fibrosis (57 CHP, 37 CVD-ILD, 27 fibrotic NSIP, 6 asbestos-
ILD)

 Patients
v Annual absolute FVC decline = 5%

v' CVD-LF, Fibrotic NSIP, Chronic HP, Asbestos-induced lung fibrosis

* Protocol

v" (1:1 ratio) PFD 2403 mg vs. Placebo

« QOutcome
v Absolute FVC change (48 weeks)
v' Change in FVC, DLco, 6BMWTD, SGRQ, Adverse event

Behr J et al. Lancet Respir Med. 2021;9(5)
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Pirfenidone for Progressive fibrotic ILD (RELIEF trial)

125 —

100

75

50

25

‘ p=0-049 ‘

Pirfenidone

Placebo

Change in FVC % predicted

SSD imputation method

—— Pirfenidone
—— Placebo

T T T \
12 24 36 48

Follow-up (weeks)

LOCF imputation method

12 24 36 48
Follow-up (weeks)

Behr J et al. Lancet Respir Med. 2021;9(5)
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« F/77
* Previously healthy
« Referred from local hospital due pneumonia unresponsive to antibiotics

X

« TBLB (RLL): Interstitial fibrosis with chronic inflammation favor NSIP
« Anti-SSA (+, > 200), Sicca Sx (+)

mm) Sjogren’s syndrome associated ILD (NSIP)
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Case (lll)

Prednisone (50mg-> tapering)

Azathioprine (100mq)

Prednisone (20mg-> tapering)

90
Nintedanib
80 ‘
70
—_— —
60

' v

2018.08 2019.02 2019.07 2019.12 2020.03 2020.09 =

——FVC, % =——DLco, %
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Summary ()

« Nonspecific Interstitial Pneumonia (NSIP)

v' Pathologic term (Uniform inflammation and fibrosis of interstitium)
v’ Better prognosis than IPF

v" Various etiologies (most common pattern in most CTD-ILDs)

- Differential diagnosis of NSIP

v’ Careful evaluation on etiologies (CTDs, hypersensitivity etc.)

v" Pathologic confirmation of NSIP pattern (idiopathic)
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Summary (ll)

« Treatment of NSIP

v' Different treatment regimen for different etiologies (CTDs,
hypersensitivity etc.)
- MMF or CYC in SSc-ILD

- Steroid is considered as the first line therapy
v' Idiopathic NSIP
- Optimal treatment regimen or duration is not known
- Steroid + immunosuppressants is usually considered
v Progression or relapse is not uncommon (PPF)

- Antifibrotics (nintedanib or pirfenidone) may be helpful in progressive

subtype



