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Objectives

We will review the most common ILD patterns in CTD

We will review the clinical evaluation and diagnostic tests for connective 
tissue disease related ILD.

We will highlight the most recent clinical trials for management of CTD-ILD



Case 1
35-year-old woman with a diagnosis of 
seropositive RA since the age of 20, 
presents to the pulmonary clinic with long 
standing dyspnea on exertion

Bronchiolitis Obliterans

Diagnosis?



Case 2 65-year-old woman with 
seropositive RA comes in with 
dyspnea and chronic  cough

RA-ILD (UIP pattern)

What is the ILD pattern?



Diffuse parenchymal 
disease

Airway 
disease

Pleural disease

Pulmonary 
vascular 
disease

Chest wall 
disease

Alveolar hemorrhage



Classification of Interstitial Lung 
Disease

ILDs of 
unknown 

cause

IPF

Other IIPs
•iNSIP
•COP
•iPPFE
•Unclassifiable PF
•iDIP

ILDs of known 
cause

CTD-ILD
•Scleroderma
•RA
•MCTD
•Polymyositis/dermatomyositis

Vasculitis (Wegners, Churg 
Strauss)

Exposure related ILDs
•Silicosis
•Asbestosis
•Radiation induced pneumonitis
•Drug induced pneumonitisGranulomatous lung 

disease (Sarcoidosis, 
Hypersensitivity 

pneumonitis

a



HRCT
• Inspiratory supine and expiratory 

supine 
• <2 mm axial reconstruction 
• “High spatial frequency 

reconstruction” algorithm 
• No IV contrast
• Prone imaging in select cases 



Diagnostic criteria for IPF / HRCT
UIP Probable UIP Indeterminate for UIP Alternative Diagnosis

Subpleural and basal
predominant; distribution is
often heterogeneous*

Subpleural and basal
predominant;
distribution is often
heterogeneous

Subpleural and basal 
predominant

Features:
∘ Cysts
∘ Marked mosaic
attenuation
∘ Predominant GGO ∘ Profuse 
micronodules ∘ Centrilobular 
nodules ∘ Nodules ∘ Consolidation

Honeycombing with or without
peripheral traction
bronchiectasis or
bronchiolectasis†

Reticular pattern with 
peripheral
traction bronchiectasis or
bronchiolectasis

Subtle reticulation; may have 
mild
GGO or distortion (“early UIP
pattern”)

Predominant distribution: 
∘ Peribronchovascular
∘ Perilymphatic
∘ Upper or mid-lung

May have mild GGO CT features and/or distribution 
of
lung fibrosis that do not 
suggest
any specific etiology (“truly
indeterminate for UIP”)

Other: 
∘ Pleural plaques (consider
asbestosis)
∘ Dilated esophagus

(consider CTD) 
∘ Distal clavicular erosions
(consider RA) 
∘ Extensive lymph node
enlargement (consider
other etiologies)
∘ Pleural effusions, pleural

thickening (consider
CTD/drugs)

*Variants of distribution: occasionally diffuse, may be asymmetrical.
†Superimposed CT features: mild GGO, reƟcular paƩern, pulmonary ossificaƟon.



Pulmonary manifestations of CTD

NSIP UIP OP LIP DAD DAH Airway 
disease

Pleural 
disease

RA ++ +++ ++ + + - +++ ++

SSc +++ + + - + - - +

PM/DM +++ + +++ - ++ - - +

Sjogren’s ++ + - ++ + - + +

MCTD ++ + + - - - - +

SLE ++ + + ++ ++ +++ - +++

Capobianco et al,  Radiographics, 2012



NSIP (nonspecific interstitial pneumonia)

Idiopathic NSIP is extremely rare
Symmetrical and LL Predominant
Ground glass opacities
Traction bronchiectasis
Relative subpleural sparing
Homogenous fibrosis on path



UIP (Usual  Interstitial Pneumonia)

Subpleural and basal predominant
Distribution is often heterogeneous
Honeycombing with or without peripheral traction bronchiectasis or
bronchiolectasis



Honeycombing and traction bronchiectasis



IPF vs CTD-UIP

Anterior lobe sign Exuberant Honeycombing

American Journal of Roentgenology. 2018;210: 307-313. 
10.2214/AJR.17.18384



OP:
Organizing 
pneumonia

Patchy
Peribronchovascular
Consolidations> Ground glass
Often coexists with NSIP

Fibroblastic 
plug



Ground glass vs Consolidations



LIP: Lymphocytic Interstitial Pneumonia

Thin-walled cysts
Ground glass opacities
Pulmonary nodules of variable sizes



How will my 
patient present?

• Dyspnea and cough
• Abnormal pulmonary 

physiology and gas exchange
• Abnormal CXR/ chest CT scan



Evaluation

Crackles

Wheezes
Pleural rub

HRCT
Thin cuts

No contrast
Prone/ supine
Inspiratory and 

expiratory

Spirometry 
(FVC) 

suggests 
restriction
Diffusing 
capacity

Resting O2 
sat

6 min walk

Autoantibodies



Skin disease: Modified Rodnan skin score 
mRSS



Nailfold capillaroscopy



Case
• 44 YO woman identifies as Asian 

American, presents to urgent 
care with 2 weeks of 
breathlessness, chest pain and 
cough. Normal strength on exam

• What is the most likely 
abnormality on her autoimmune 
panel:

A. Positive SCL-70
B. Positive ANA
C. Positive anti MDA-5
D. Positive Anti-Ro 52



Myositis‐specific autoantibodies: an important tool to support diagnosis of myositis

Journal of Internal Medicine, Volume: 280, Issue: 1, Pages: 8-23, First published: 25 November 2015, DOI: (10.1111/joim.12451) 



Behr et al. Clin Chest Med. 2012 Mar;33(1):1-10. 

*
*

HP*

DDx



IPAF: interstitial pneumonia with autoimmune features



Simon Bax et al. Eur Respir J 2018;52:PA3097

©2018 by European Respiratory Society



CTD-ILD prevalence

RA 10-58%

SSc > 65%

Sjogrens 25%

Polymyositis/Dermatomyositis 23-65%

SLE 3-13%

MCTD 18-66%



To treat of not to treat
Risk factors for progressive CTD-ILD

Disease duration <4 years

Diffuse cutaneous systemic sclerosis

Pulmonary function tests at baseline

FVC <80%

DLCO <80%

HRCT

Interstitial lung disease affecting >20% of the lung

Serology

Anti-topoisomerase I (anti-Scl-70) antibodies

• Is the ILD progressive?

Q 3 mo

Q 3-6 mo

Q 12 mo

Raghu G, et al. Am J Respir Crit Care Med. 2022;205(9):e18-e47. doi:10.1164/rccm.202202-0399ST



Approach to treatment

ILD pattern
• NSIP/ OP: good response to anti-inflammatory medications
• LIP: Variable response to anti-inflammatory medications
• UIP: Possible response to antifibrotic medication

Extrapulmonary manifestations that also need treatment

Who is driving therapy/ titration: pulmonary or rheumatology?

Monitor treatment response

Scarcity of RCTs outside of SSc-ILD



Landmark 
clinical trials in 
CTD-ILD 
treatment



MMF in 
SSc-ILD

SLS II trial

126 patients (63 MMF vs 63 CYC)

24 months

Primary outcome: Change in FVC

Secondary outcomes: mRSS and TDI



MMF vs oral CYC (SLS II Trial)

Tashkin et al Lan  cet Respir Med . 2016   

Less adverse events in the MMF 
group



Nintedanib: 
SENSCIS 
Trial
SSc-ILD

580 Participants, 290 nintedanib 
vs 290 Placebo

52 weeks

Background treatment with MMF 
allowed

Primary endpoint: Annual rate of 
decline in FVC (ml/yr)



Nintedanib in SSc-ILD

SENSCIS trial NEJM 2019

No change in mRSS
Diarrhea in ~ 75% taking nintedanib



SENSCIS Trial



Nintedanib for PPF
• INBUILD trial

• 663 Participants with PPF, 332 nintedanib vs 331 
placebo

• Primary endpoint: annual rate of decline in FVC



INBUILD trial
Effect is more pronounced in UIP-like disease
This is a post-hoc analysis

Wells AU, et al. Lancet Respir Med. 2020;8(5):453-460. 
doi:10.1016/S2213-2600(20)30036-9



Tocilizumab in SSc-ILD

FocuSSced trial

Phase  3, 210 total subjects for 48 Weeks

Treatment group received tocilizumab 162 mg SW weekly for 48 weeks

Primary endpoint: Change in mRSS

Secondary outcome measures includes change in FVC

Background therapy was not permitted

Mean decline in FVC was -14 ml in tocilizumab vs -255 ml in placebo
Khanna et al 2020



Tocilizumab in SSc-ILD

Khanna et al 2020



Rituximab in SSc-ILD

DESIRES Trial
• SSc (N =56)
• Limited or diffuse disease
• IV rituximab (375 mg/m2) or placebo once per week for 4 weeks

Primary outcome: Change from baseline in mRSS at 6 months

Secondary endpoints : FVC, DLCO, TLC, patient-reported outcomes

Background therapy not permitted

Ebata et.al, lancet rheumatology 2021



DESIRS trial

Significant change in mRSS
between the two groups

Ebata et.al, lancet rheumatology 2021



Rituximab for CTD-ILD

• RECITAL trial
• UK. 101 participants 51 

Rituximab vs 50 CYC
• 48 weeks
• Primary endpoint change in FVC 

from baseline
• Secondary endpoint 6 min walk, 

DLCO, QoL , overall survival

CYC Rituximab

Maher TM, et al. Lancet Respir Med. 2023;11(1):45-54. doi:10.1016/S2213-
2600(22)00359-9



RECITAL Trial
• No difference in secondary 

outcomes
• Less adverse events in the 

Rituximab group

Maher TM, et al. Lancet Respir Med. 2023;11(1):45-54. doi:10.1016/S2213-
2600(22)00359-9



ASTIS trial JAMA 2014



ASTIS trial Early treatment related 
mortality 10%



SCOT trial NEJM 2018



SCOT trial
Treatment related 
mortality 6%



Non-pharmacological treatments of pulmonary fibrosis

Oxygen therapy

Pulmonary rehabilitation

Lung transplant



Conclusions
Variable forms of interstitial, pleural and vascular pulmonary diseases can be 
presentations of connective tissue disease.

History and physical exam are key in detecting CTD-ILD

PFTs, HRCT of the chest and an ambulatory oxygen test are important initial tests

Treatment for CTD-ILD should be approached in a multidisciplinary setting


