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Nonspecific Interstitial 
Pneumonia (NSIP)

• Variable imaging 
appearance

– Inflammation → fibrosis

• Association:

– Connective tissue 
disease >>> 
medications, HP, others



Imaging of NSIP:

– More uniform than UIP

– Spectrum:

• Infiltration 

(GGO/consolidation)

• Fibrosis 

(reticulation/traction)

48-year-old woman



4 months later

May evolve from consolidation to peribronchovascular fibrosis



55-year-old male with NSIP (RA)



Subpleural Sparing



Traction Bronchiectasis



Traction Bronchiectasis

Coronal and MinIP Helpful



35-year-old with CTD, evaluate for ILD

Prone → persistence of abnormality = mild NSIP



35-year-old with dyspnea

Prone → Normal



Connective Tissue Disease 

• Rheumatoid arthritis

• Systemic sclerosis

• Mixed connective tissue disease (MCTD)

• Myositis and antisynthetase syndrome

• Systemic lupus erythematosus

• Sjögren disease

• Interstitial pneumonia with autoimmune features 
(IPAF)



Rheumatoid Arthritis
• Most patients have abnormalities on CT

– Often asymptomatic

• Airways may be the earliest affected structure

– Air trapping

– Bronchiectasis (mild)



Rheumatoid Arthritis
Compartment Pattern of Injury

Parenchyma Usual interstitial pneumonia

Nonspecific interstitial pneumonia

Organizing pneumonia

Necrobiotic nodules

Vascular Pulmonary hypertension

Airways Follicular bronchiolitis

Constrictive bronchiolitis

Bronchiectasis

Pleura Effusion

Thickening



Rheumatoid Arthritis

Pleural and Pericardial Thickening



Rheumatoid Arthritis

Constrictive Bronchiolitis



Rheumatoid Arthritis
• Follicular bronchiolitis

– Lymphoid aggregates

– +/- germinal centers

– Walls of small airways

• CT

– Centrilobular and peribronchial nodules

– Ground-glass opacity



Rheumatoid Arthritis

Follicular Bronchiolitis



Rheumatoid Arthritis

• Fibrosis more common in men

• Strong association with cigarette smoking

• Usual interstitial pneumonia pattern most 

common



No CTD symptoms

No exposures

No drugs

68yo male 65yo male



68yo male 65yo male

ANA: <40

RF: Negative

Anti-CCP: <16

ANA: 1:40, speckled

RF: 452

Anti-CCP: >100

IPF RA



68yo male 65yo male

Treat IPF Treat RA



Rheumatoid Arthritis
• Rheumatoid necrobiotic nodules

– Similar to subcutaneous nodules

– Well defined, round +/- cavitation

• Caplan syndrome

– Coal miners with large nodules + RA

– Extremely rare

– Primarily Welsh miners (reported cases)



RA – Necrobiotic Nodules



Rheumatoid Arthritis

Pathology RA

UIP +++

NSIP ++

OP +

Diffuse alveolar damage

LIP

Alveolar hemorrhage

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++

Aspiration

Pulmonary hypertension +

Pleural effusion ++



Systemic Sclerosis

Compartment Injury

Parenchyma Nonspecific interstitial pneumonia

Usual interstitial pneumonia

Organizing pneumonia

Vascular Pulmonary hypertension

Airways Aspiration



Systemic Sclerosis
• Lung involvement very common

– At least 80% on autopsy series

• Fibrosis most common

– NSIP >> UIP

• CT (reflects NSIP)

– Ground-glass opacity

– Reticulation

– Peribronchial distribution

• Esophageal dilation (80%)



Systemic Sclerosis - NSIP



Systemic Sclerosis - NSIP



Systemic Sclerosis - NSIP



Systemic Sclerosis
• Pulmonary hypertension

– Isolated (arteriopathy)

– In conjunction with fibrosis

• Central pulmonary arteries may or may not be 

enlarged

• Pericardial effusion or thickening predictive of 

PH in SSc



Systemic Sclerosis - PH

Pulmonary hypertension



Systemic Sclerosis - PH

Pulmonary hypertension



Systemic Sclerosis

• Other complications

–Aspiration

–Lung cancer

• 1.8 – 6.5 relative risk

• Most often occurs in setting of fibrosis



Systemic Sclerosis - Aspiration



Systemic Sclerosis – Lung Cancer



Systemic Sclerosis

Pathology RA SSc

UIP +++ +

NSIP ++ +++

OP + +

Diffuse alveolar damage

LIP

Alveolar hemorrhage

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++

Aspiration +

Pulmonary hypertension + +++

Pleural effusion ++



Myositis and Antisynthetase Syndrome

• ILD highly correlates with presence of anti-Jo-1 

antibody (anti-synthetase syndrome)

– 70% of patients with anti-Jo-1 have ILD

– 10% of patients without anti-Jo-1 have ILD

• NSIP and OP most common

– Frequently occur together

• Diffuse alveolar damage

– Can be an acute presentation



Polymyositis - OP



Dermatomyositis – Mixed OP/NSIP



Dermatomyositis – DAD → Fibrosis



Myositis and Antisynthetase Syndrome

Pathology RA SSc Myositis

UIP +++ + +

NSIP ++ +++ +++

OP + + +++

Diffuse alveolar damage ++

LIP

Alveolar hemorrhage

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++

Aspiration + ++

Pulmonary hypertension + +++

Pleural effusion ++



Systemic Lupus Erythematosus

• Pleuritis most common

– (40% - 60%)

–+/- effusion

• Pericarditis

–+/ - effusion



SLE – Serositis



SLE - Serositis



Systemic Lupus Erythematosus
• Infection

– Most common cause of acute respiratory disease

• Diffuse alveolar hemorrhage

– Acute dyspnea, hypoxia, +/- hemoptysis

• Acute lupus pneumonitis

– Up to 6% of hospitalized SLE patients

– Most cases acute interstitial pneumonia

• +/- alveolar hemorrhage



SLE – Infection (PJP)



SLE – DAH



SLE – Acute Lupus Pneumonitis



Systemic Lupus Erythematosus

• Pulmonary embolism

–Anticardiolipin antibodies commonly found in 

patients with SLE

–Lupus anticoagulant

–Association with antiphospholipid antibody 

syndrome (up to 20%)



SLE – PE and Pericarditis



Systemic Lupus Erythematosus

• Diaphragm dysfunction

–Manifests as progressive reduced lung 

volume (“shrinking lung”)

–Believed to result from phrenic 

myopathy



SLE – Shrinking Lung Syndrome



Systemic Lupus Erythematosus

Pathology RA SSc Myositis SLE

UIP +++ + +

NSIP ++ +++ +++ +

OP + + +++

Diffuse alveolar damage ++ ++

LIP

Alveolar hemorrhage ++

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++

Aspiration + ++

Pulmonary hypertension + +++

Pleural effusion ++ ++



Sjögren Disease

Compartment Injury

Parenchyma Lymphoid interstitial pneumonia 
(radiologic)
NSIP

Airways Follicular bronchiolitis

Other Lymphoproliferative



Sjögren Disease

• 10% of patients with primary Sjögren 

disease have lung involvement

–Lymphoid interstitial pneumonia 

(radiologic) most common

–Follicular bronchiolitis

–Nonspecific interstitial pneumonia



Sjögren Disease - LIP



Sjögren Disease - LIP



Sjögren Disease - LIP



Sjögren Disease – Follicular Bronchiolitis



Sjögren Disease – Fibrosis



Sjögren Disease
• 44-fold increased risk of developing non-

Hodgkin lymphoma

• Primary pulmonary lymphoma rare

– Localized consolidation with air bronchograms

– Lymphangitic infiltration (less common)

• Nonpulmonary lymphoma

– Mediastinal and hilar lymphadenopathy



Sjögren Syndrome - Lymphoma



Sjögren Disease

Pathology RA SSc Myositis SLE SD

UIP +++ + +

NSIP ++ +++ +++ + +

OP + + +++

Diffuse alveolar damage ++ ++

LIP +++

Alveolar hemorrhage ++

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++ ++

Aspiration + ++

Pulmonary hypertension + +++

Pleural effusion ++ ++



Interstitial Pneumonia with Autoimmune Features 

(IPAF)

• Patients suspected of having a CTD but don’t 
meet strict clinical criteria

• Previously referred to as:

– Undifferentiated CTD

– Lung-dominant CTD

– Autoimmune-featured CTD

• Originally proposed for research purposes, now 
gaining clinical acceptance



IPAF Criteria

• Presence of ILD (HRCT or surgical lung biopsy)

• Does not meet strict CTD definition

• Other etiologies for lung disease excluded

• Requires features from 2 of 3 “domains”

– Clinical

– Serologic

– Morphologic



IPAF – Diagnostic Criteria

Fischer - Eur Respir J 2015; 46: 976–987



IPAF – Diagnostic Criteria

*Patients with UIP pattern can still have IPAF, they just 

don’t get “credit” for it

Fischer - Eur Respir J 2015; 46: 976–987



Summary

Pathology RA SSc Myositis SLE SD

UIP +++ + +

NSIP ++ +++ +++ + +

OP + + +++

Diffuse alveolar damage ++ ++

LIP +++

Alveolar hemorrhage ++

Constrictive bronchiolitis ++

Bronchiectasis ++

Follicular bronchiolitis +++ ++

Aspiration + ++

Pulmonary hypertension + +++

Pleural effusion ++ ++



Summary
• Lung disease is a common manifestation of 

connective tissue disease

• CTD may first present with pulmonary 

pathology

• Recognizing patterns of lung involvement can 

help the radiologist suggest the diagnosis of 

CTD
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