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NSIP Pattern (Pathologic features)

Ketzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)

Wells AU and Cottin V. Curr Opin Pulm Med. 2016;22

• 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’



Pathologic Pattern (NSIP vs. UIP) 



Radiologic Pattern (NSIP)



Historic Classification of IIP

Liebow AA and Carrington CB. Front Pul Radiol. 1969

Similar to UIP with superimposed BO

Hamman Rich Syndrome Acute form of UIP

5 Categories



Nonspecific Interstitial Pneumonia/Fibrosis

Katzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)



Prognosis of NSIP

Bjoraker JA et al. Am J Respir Crit Care Med. 1998; 157



Historic Classification of IIP

Liebow AA and Carrington CB. Front Pul Radiol. 1969

Katzenstein AL and Myers JL. Am J Respir Crit Care Med. 1998;157

Lymphoproliferative diseases

5 Categories 4 Categories

Hard metal pneumoconiosis

Intraluminal process

Hamman Rich Syndrome



Historic Classification of IIP

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

5 Categories 4 Categories 5 Categories



Nonspecific Interstitial Pneumonia/Fibrosis

Katzenstein ALA and Fiorelli RF. Am J Surg Pathol. 1994;18(2)



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)



Etiologies of Bx-proven NSIP (Pattern)

• 127 pathologically proven NSIP cases from single center (France)

40%

25%

23%

12%

Idiopathic

UCTD

CTD

Chronic HP

Nunes H et al. Eur Respir J. 2015; 45(3)



Etiologies of Bx-proven NSIP (SMC)

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

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

31%

69%

CTD

Idiopathic

4%

5%

2%

6%

12%

80%
UCTD

IIM

Sjogren's SD

RA

SSc

Others



Characteristics of CTD-ILD

Connective Tissue Disease Pattern of ILD Estimated 
prevalence

Occult CTD

Rheumatoid arthritis UIP
NSIP
OP

10%
(30% subclinical)

Less often

Systemic sclerosis NSIP
UIP

~ 50%
(80% subclinical)

Less often

Inflammatory myositis
Anti-synthetase syndrome

NSIP with OP
NSIP
OP
UIP

40% Often

Sjogren’s syndrome NSIP
UIP
LIP

40% Less often

Interstitial pneumonia with 
autoimmune features (IPAF)

NSIP
OP

NSIP/OP
UIP

100% Often

Raghu G et al. Am J Respir Crit Care Med. 2018;198(5)



Prevalence of Idiopathic Interstitial Pneumonia

Bjoker et al. 
(1998)

Nagai et al. 
(1998)

Travis et al.
(2000)

Nicholson et 
al.

(2000)

SMC
(2002)

Duchemann
et al.

(2017)

Total (N) 104 129 101 78 131
848 

(Total ILD)

UIP
62

(60%)
50

(39%)
55

(55%)
37

(47%) 56% 68%

NSIP
14

(13%)
24

(19%)
29

(29%)
28

(36%) 24% 14%

COP
4

(4%)
18

(14%)
N/A N/A

8% 6%

DIP/RB-ILD
10

(10%)
N/A

16
(16%)

13
(17%) 2% 7%

AIP
2

(2%)
N/A N/A N/A

7%
N/A

Others
12

(12%)
26

(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)

Lederer DJ et al. N Engl J Med. 2018;378 
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Classification of ILD

Joint statement. Am J Respir Crit Care Med. 2002; 165:277-304

Zibrak JD and Price D. Npj Prim Care RP . 2014; 24



Significance of CTD in ILD

• Treatment

– Different agents and different treatment durations

Vij R et al. Chest. 2013; 143

Koo SM et al. KJIM. 2017;32(4)



Significance of CTD in ILD

• Prognosis

– Better prognosis compared to IIP

Park JH et al. Am J Respir Crit Care Med. 2007; 175



Diagnostic Algorithm of ILD

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

CVD, Environmental exposures, 
drug-related



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)



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.)

– www.pneumotox.com, www.pubmed.gov, www.google.com

• 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. 6th ed. 2016

Longo DL et al. Harrison’s Principles of Internal Medicine. 19th ed. 2013

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


Physical examination

Broaddus V et al. Murray and Nadel’s Textbook of Respiratory Medicine. 6th ed. 2016

Dempsey OJ et al. BMJ. 2010;340



Serologic tests



Diagnostic Algorithm of ILD

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



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. 6th ed. 2016



Radiologic pattern (NSIP)



Radiologic pattern (NSIP)



Radiologic pattern (NSIP)



Diagnostic Algorithm of ILD

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



Accuracy of HRCT in UIP

Diagnostic Utility of HRCT

• High PPV of UIP pattern in IPF

✓ Positive predictive value of UIP pattern: 85%~96%

✓ Multicenter (8 special centers) prospective observational study

Hunninghake GW et al. Chest. 2003;124



Accuracy of HRCT in NSIP

MacDonald SL et al. Radiology. 2001;221

Johkoh T et al. Radiology. 1999;211



Pathologic Pattern (NSIP) 



Etiologies or Associated Conditions of NSIP

ILD 진료지침

Idiopathic NSIP



Case (I)

• F/29

• CC: Dyspnea (6 months)

• Sx: Cough (10 months)

• Referred from local hospital 

due abnormal chest CT

• Previously healthy

• Never smoker



Case (I)

• Arthralgia (-)

Morning stiffness (-)

Dry eye/mouth (-/-)

Proximal muscle weakness (-)

Raynaud’s ph (+)

Skin thickening (+) hands

• Puffy fingers, both

Skin color change (face, hands)

Digital ulcer, Rt 3rd fingertip

• No medication 

• No environmental exposure

• Occupation: 초등학교 교사

• Pet: None

• Cough/sputum (+/-)

Rhinorrhea (-)

Dyspnea (+) mMRC Gr II

Orthopnea (-)

Reflux symptoms (-)



Case (I)

• 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

Diffuse cutaneous SSc-ILD



Case (II)

• M/58

• CC: Dyspnea (1.5 yr) (mMRC II)

• Sx: Sputum (10 yr)

• Known HTN

• Current smoker (1 PPD x 30 yr)

• Abnormal chest radiography for 

2 years



Case (II)

• Arthralgia (-)

Morning stiffness (-)

Dry eye/mouth (-/-)

Proximal muscle weakness (-)

Raynaud’s ph (-)

• Joint deformity (-)

Mechanic’s hand (-)

Skin macule or papule (-)

• Amlodipine 5mg daily

• No environmental exposure

• Pet: None

• Occupation: 벨트 액세서리 제

조 (8년) → 고물상 (5년) → 주차

장 관리 (3년)

• Cough/sputum (-/+) whitish

Dyspnea (+) mMRC Gr II

Orthopnea (-)

Reflux symptoms (-)



Case (II)

• 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



Case (II)

• 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

Idiopathic fibrotic NSIP
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Treatment Regimen of CTD-ILD

Koo SM et al. KJIM. 2017;32(4)



Systemic Sclerosis-ILD (SSc-ILD) - CYC

• 158 SSc-ILD patients (13 clinical centers)

• Prospective RCT (1:1 Oral CYC vs. Placebo)

• Outcome: FVC decline at 12 months

Tashkin DP  et al. N Engl J Med. 2006; 354



Systemic Sclerosis-ILD (SSc-ILD) - MMF

• 142 SSc-ILD patients

• Prospective RCT (1:1 Oral MMF vs. CYC)

• Outcome: FVC decline at 24 months

Tashkin DP  et al. Lancet Respir Med. 2016; 4(9)



Treatment of Idiopathic NSIP

• Systemic corticosteroids

✓ Retrospective observational studies

✓ Optimal dose or duration: Not known

✓ Initially 0.5~1.0mg/day/kg → gradual tapering (over 1 year, possibly 

shorter)

• Immunosuppressive agents

✓ Cyclophosphamide

✓ Azathioprine

✓ Mycophenolate mofetil

✓ Rituximab for refractory NSIP

• Other treatment options

✓ Lung transplantation

✓ Antifibrotic agents



Treatment Outcomes of NSIP Pattern

• Single-center retrospective observational study (SMC)

• 204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]

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



Treatment of Idiopathic NSIP

Park IN et al. Eur Respir J. 2009; 33



Case (I) – SSc-ILD
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Case (II) – Idiopathic fNSIP
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Treatment Outcomes of Idiopathic NSIP

Park IN et al. Eur Respir J. 2009; 33



Nonspecific Interstitial Pneumonia (NSIP)

Bx-proven fibrotic NSIP

(N = 242)

Study inclusion

(N = 204)

Loss of follow-up (n = 23)

Incomplete data (n = 15)

Improved/Stable

(n = 133, 65.2%)

Progression*

(n = 71, 34.8%)

* Progression defined according to INBUILD criteria

Relapse

(n = 29/133, 21.8%)

Relapse

(n = 18/71, 25.4%)

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

• Single-center retrospective observational study (SMC)

• 204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]



Survival according to Treatment Response

• Single-center retrospective observational study (SMC)

• 204 patients with Bx-proven NSIP [Idiopathic 141 (69%) vs. CTD 63 (31%)]

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



Progressive Fibrosing ILD (PF-ILD)

Cottin V. Eur Respir Rev. 2019; 28



Brown KK et al. Eur Respir J. 2020; 55(5)

-221.0 mL/y

-192.9 mL/y

-214.6 mL/y

-160.1 mL/y

Lung Function in PF-ILD



Progressive Pulmonary Fibrosis (PPF)

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



Progressive Pulmonary Fibrosis/PF-ILD

• 396 Non-IPF ILD patients from single center in Korea

• Definition of PF-ILD: INBUILD criteria

Kwon BS et al. Sci Reports. 2022; 16



Nintedanib for PF-ILD (INBUILD trial)

• Double-blind placebo-controlled phase 3 trial (15 countries)

• 663 Progressive fibrosing ILD [(HP, CTD-ILD, idiopathic NSIP, uIIP etc.)]

• PF-ILD (Progression within 24 months despite standard treatment)

✓ FVC decline ≥10%

✓ 5% ≤ FVC decline < 10% + Worsening respiratory Sx or Increased fibrosis on CT

✓ Worsening respiratory Sx + increased fibrosis on CT

• Exclusion

✓ AZA, CYC, MMF, Tacrolimus, Rituximab, Cytoxan, Steroid (>20mg)

• Protocol

✓ (1:1 ratio) Nintedanib 150mg bid vs. Placebo for 52 weeks

• Outcome

✓ Annual rate of FVC decline

✓ Change of K-BILD, time till 1st AE, and time till death

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



Nintedanib for PF-ILD (INBUILD trial)

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

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



Nintedanib for PF-ILD (INBUILD trial)

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



Wells AU et al. Lancet Respir Med. 2020; 8

Nintedanib for PF-ILD (INBUILD trial)



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

✓ Annual absolute FVC decline ≥ 5%

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

• Protocol

✓ (1:1 ratio) PFD 2403 mg vs. Placebo 

• Outcome

✓ Absolute FVC change (48 weeks)

✓ Change in FVC, DLco, 6MWTD, SGRQ, Adverse event

Behr J et al. Lancet Respir Med. 2021;9(5)



Pirfenidone for Progressive fibrotic ILD (RELIEF trial)

Behr J et al. Lancet Respir Med. 2021;9(5)



Case (III)

• F/77

• Previously healthy

• Referred from local hospital due pneumonia unresponsive to antibiotics

• TBLB (RLL): Interstitial fibrosis with chronic inflammation favor NSIP

• Anti-SSA (+, > 200), Sicca Sx (+)

Sjogren’s syndrome associated ILD (NSIP)



Case (III)
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• Nonspecific Interstitial Pneumonia (NSIP)

✓ Pathologic term (Uniform inflammation and fibrosis of interstitium)

✓ Better prognosis than IPF

✓ Various etiologies (most common pattern in most CTD-ILDs)

• Differential diagnosis of NSIP

✓ Careful evaluation on etiologies (CTDs, hypersensitivity etc.)

✓ Pathologic confirmation of NSIP pattern (idiopathic) 

Summary (I)



• Treatment of NSIP

✓ Different treatment regimen for different etiologies (CTDs, 

hypersensitivity etc.)

- MMF or CYC in SSc-ILD

- Steroid is considered as the first line therapy

✓ Idiopathic NSIP

- Optimal treatment regimen or duration is not known

- Steroid ± immunosuppressants is usually considered 

✓ Progression or relapse is not uncommon (PPF)

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

subtype

Summary (II)


