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• Evaluation and Diagnosis of Interstitial Lung Disease 
(focus on the Idiopathic Interstitial Pneumonias)

• PF Clinical Trials

• The Future of Early Detection for Pulmonary Fibrosis

Primary Learning Objectives



Classification of Interstitial Lung Disease (ILD) 

Hunninghake GM, Rosas IO. Interstitial Lung Diseases. In: Jameson 
JL, Fauci AS, Kasper DK, Hauser SL, Longo DL, Loscalzo J (Eds.). 

Harrison’s Principles of Internal Medicine. 20th Edition. 2018; ch297. 
New York: McGraw-Hill Education.
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• Definition: Most common diffuse interstitial pneumonia of unknown 
cause (although genetics appears to play a strong role). 

• Epidemiology: Prevalence 50-200:100,000; men>women, age>60, 
history of smoking is relatively common

• Diagnosis: Clinical presentation, exclude known causes, imaging 
and diagnostic lung biopsy (UIP), serology and biomarkers

• Prognosis: Survival 3-5 years ~ 50%

• Treatment: Antifibrotics, transplant, physical therapy, palliative 
management

Idiopathic Pulmonary Fibrosis



IPF: HRCT Characteristics

Raghu, AJRCCM, 2011
Raghu, AJRCCM, 2018



IPF: Histopathologic Characteristics

Raghu, AJRCCM, 2011
Raghu, AJRCCM, 2018



IPF: Autopsy Characteristics



Idiopathic Pulmonary Fibrosis: Prevalence and 
Prognosis

Raghu, AJRCCM, 2006 King, AJRCCM, 2001



Idiopathic Pulmonary Fibrosis: Comparison to 
Cancer

Vancheri, Eur Resp J, 2010



Imaging Characteristics Suggesting Alternate 
Diagnoses

AJR 2018; 210:307–313



Imaging Characteristics Suggesting Alternate 
Diagnoses

AJR 2018; 210:307–313
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• Definition: Diffuse interstitial pneumonia, primary or secondary

• Epidemiology: Prevalence is not well established, similar men and women, 
age<60 is not uncommon, history of smoking is common

• Diagnosis: Clinical presentation, imaging and lung biopsy (cellular and 
fibrotic NSIP), serologies and biomarkers

• Prognosis: Survival 5-10 years in greater than 80%

• Treatment: Immune modulators (for cellular NSIP), antifibrotics?, transplant, 
physical therapy, palliative management.

Non Specific Interstitial Pneumonia
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NSIP

Travis AJRCCM 2013
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NSIP

Hunninghake GM, Rosas IO. Interstitial Lung Diseases. In: Jameson 
JL, Fauci AS, Kasper DK, Hauser SL, Longo DL, Loscalzo J (Eds.). 

Harrison’s Principles of Internal Medicine. 20th Edition. 2018; ch297. 
New York: McGraw-Hill Education.
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• Definition: Unusually acute or subacute illness, often includes patchy or 
migratory consolidative opacities. Can be primary or secondary (often seen 
in dermato/myositis)

• Epidemiology: Prevalence is not well established, average age 50-60, can 
occur in isolation or coincident with other diseases. 

• Diagnosis: Clinical presentation (can prevent with flu-like prodrome), 
imaging, lung biopsy (COP), and serologies.

• Prognosis: Usually good but can have a variant of rapid progression to 
fibrosis. 

• Treatment: Immune modulators, steroids (we use MMF, Rituxan). 

Cryptogenic Organizing Pneumonia
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COP

Hunninghake GM, Rosas IO. Interstitial Lung Diseases. In: Jameson 
JL, Fauci AS, Kasper DK, Hauser SL, Longo DL, Loscalzo J (Eds.). 

Harrison’s Principles of Internal Medicine. 20th Edition. 2018; ch297. 
New York: McGraw-Hill Education.
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• Definition: Acute or subacute disease progression in a patient with 
pre-existing diagnosis of interstitial pneumonia

• Epidemiology: In IPF, 20% of subjects have acute exacerbations. 
Important to remember this can occur in all fibrotic lung diseases.

• Diagnosis: Clinical presentation, lung biopsy is rarely performed- can 
exacerbate condition

• Prognosis: One year survival less than 50%

• Treatment: Unknown

Acute Exacerbation of Interstitial Pneumonia
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Acute Exacerbation of Interstitial Pneumonia

Travis AJRCCM 2013
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IPF Multi Disciplinary Diagnosis

Raghu AJRCCM 2011
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ILD Multi Disciplinary Diagnosis
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• A multidisciplinary approach is favored to establish a diagnosis and plan 
of care

• IPF is a progressive fibrotic lung disease that generally has a poor 
survival

• Other IIP’s can be associated with progressive fibrotic lung disease but 
also can have more variable clinical courses and survival.

• Until recently immune suppression and transplant were standard of care 
of progressive fibrotic lung disease 

Summary of the Evaluation of ILD
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Richeldi, European Respiratory Review 2013; 22: 103-5.

Update on Clinical Trials in Pulmonary Fibrosis
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Raghu NEJM 2012
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Raghu NEJM 2012
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King NEJM 2014
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Primary and Key Secondary Efficacy Outcomes

King NEJM 2014
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Adverse Events

King NEJM 2014
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Richeldi NEJM 2014
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Annual rate of decline in lung function

Richeldi NEJM 2014
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Reduction in rate of acute exacerbations

Richeldi NEJM 2014
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Adverse Events

Richeldi NEJM 2014
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Update on Clinical Trials in Pulmonary Fibrosis

INBUILD: Nintedanib for 
(non-IPF) Progressive 
Pulmonary Fibrosis 

TRAIL 1: Pirfenidone for 
Rheumatoid Arthritis 
associated Pulmonary Fibrosis  
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Update on Clinical Trials in Pulmonary Fibrosis

Flaherty NEJM 2019
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Included ILDs

Flaherty NEJM 2019
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Progressive Pulmonary Fibrosis

Flaherty NEJM 2019

• Definition of progressive pulmonary fibrosis (over 24 months)
– Decline in FVC >10%
– Decline in FVC 5-10%

• With increased respiratory symptoms
• Increased extent of fibrosis on chest CT

– Worsening Respiratory Symptoms and increased extent of fibrosis of 
chest CT.
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Flaherty NEJM 2019

Primary Efficacy Outcome
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Update on Clinical Trials in Pulmonary Fibrosis

Waxman NEJM 2021



49

Definition of Group III Pa HTN

Flaherty NEJM 2019

• ILD and Group III Pulmonary Hypertension (by right heart cath) 
– PVR > 3 Woods units
– PCWP < 15 mm Hg
– Mean PA pressure > 25 mm Hg
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Waxman NEJM 2021

Primary and Key Secondary Efficacy Outcomes
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Waxman NEJM 2021

Primary and Key Secondary Efficacy Outcomes
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Waxman NEJM 2021

Prior authorization generally requires right heart 
catheterization documenting Group 3 PaHTN

Low BP
Bleeding problems
Facial flushing

Adverse Events
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Nathan Lancet Resp Med 2021

Important Secondary Efficacy Outcome
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Update on Clinical Trials in Pulmonary Fibrosis

Richeldi, European Respiratory Review 2013; 22: 103-5.

Current Clinical Trials at BWH

• Pliant – phase 2a double-blind, 
randomized, placebo-controlled study of 
avB6/avB1 inhibitor.

• (more to come)
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• Immune suppression may be harmful in IPF patients

• Antifibrotics reduce rate of decline in lung function in IPF patients (even those with 
less severe disease), in patients with progressive pulmonary fibrosis (including 
systemic sclerosis and other forms of pulmonary fibrosis) and there is some evidence 
that antifibrotic therapy may improve survival. 

• Antifibrotics are associated with significant side effects that lead to discontinuation of 
therapy, no evidence of improvement in QoL associated with therapy.

• Inhaled treprostinil may improve 6MWD in patient with pulmonary fibrosis and Group 
III pulmonary hypertension. 

• Studies for other forms of PF, combination therapies, and many new compounds are 
ongoing. 

Summary of Clinical Trials of IPF (PF)



• Goal: Prevent early but 
detectable stages of 
pulmonary fibrosis from 
progressing

The Future of Early Detection for Pulmonary Fibrosis



• Goal: Prevent early but 
detectable stages of 
pulmonary fibrosis from 
progressing to the more 
advanced stages of 
pulmonary fibrosis that 
help to diagnose 
disease.

The Future of Early Detection for Pulmonary Fibrosis



• ILAs are relatively common among older persons
• Compared to those without ILA, those with ILA

• Are more likely to report respiratory symptoms
• Have reduced measures of TLC
• Have reduced exercise capacity (6MWD/VO2

max/participate in physical activity)
• Have reduced DLCO

What Do We Know About Research Participants With 
Interstitial Lung Abnormalities (ILAs)? 

Am J Respir Crit Care Med. 2009; 180(5): 407-414.
Respir Med. 2010; 104(11):1712-21.

N Engl J Med. 2011; 364(10): 897-906.
Am J Respir Crit Care Med. 2012; 185(7):756-762.

Radiology. 2013; 268(2): 563-71. 
N Engl J Med. 2013; 368(23):2192-200.

Eur Respir J. 2016;48(5):1442-1452.
Thorax. 2018; 73(9): 884-6.



• BWH path cohort 
(undergoing lung nodule 
resection) – 424 samples 
with histopathology and 
chest CT
• ILA associated with:

• Subpleural fibrosis 
(OR 2.1, P=0.0009)
• Fibroblastic foci   
(OR 4.2, P<0.0001)

Am J Respir Crit Care Med. 2018; 197(7):955-8.

What Do We Know About Research Participants With 
Interstitial Lung Abnormalities (ILAs)? 



Respir Med. 2010; 104(11):1712-21.
Eur Respir J. 2011; 38(2):392-400.

Radiology. 2013; 268(2): 563-71. 
Am J Respir Crit Care Med. 2016; 194(12):1514-22. 

.

What Do We Know About the Progression of Interstitial 
Lung Abnormalities? 



JAMA. 2016;315(7):672-81.
AJRCCM. 2016;194(12):1514-22.

Eur Respir J. 2016;48(5):1442-1452.
AJRCCM. 2017;195(1):138-41.

Eur Respir J. 2017; 49(4).
Resp Med 2018; 136:77-82.







Screening first-degree relatives of patients with 
pulmonary fibrosis

Hunninghake GM, et al. Am J Respir Crit Care Med. 2020; 201(10): 1240-1248.

• CGS-PF study important findings
• In 105 first-degree relatives of patients with FPF/IPF (median age ~60)

• 31% had ILA
• 18% ILD
• No major differences in the rates of ILA or ILD between relatives recruited 

from a proband with known FPF or one with “sporadic” pulmonary fibrosis.



Screening first-degree relatives of patients with 
pulmonary fibrosis

Hunninghake GM, et al. Am J Respir Crit Care Med. 2020; 201(10): 1240-1248.
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• HPI: 51 y/o previously healthy man presented with a 
persistent cough x 2-3 years, CXR done by his PCP 
was abnormal, so a chest CT was obtained. 
Dyspnea with multiple flights of stairs x 1 year. 
+Raynaud’s on right hand x 2 years. 

• PMH: Thrombocytopenia
• All: None
• Meds: Omeprazole 

Case:
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• FHx: 
Father – died from pulmonary fibrosis at 67 
Maternal GM – died of unknown lung disease
Brother – abnormal LFTs

• SHx: Never smoker, rare EtOH, no drugs. Self 
employed in construction, owns a company with his 
brother, no current exposures but previously dust 
(plaster, concrete), horse hair plaster 

Case:
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• PE: 
– VSS – SpO2 99% on RA 
– Gen: NAD
– CV: RRR, no murmurs, rubs, or gallops
– Pulm: bibasilar crackles 
– Ext: normal capillary microscopic exam 

Case:
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• Pulmonary Function Testing

– FEV1 – 2.35L – 64% predicted 
– FVC – 3.12L – 69% predicted 
– FEV1/FVC – 75
– TLC – 4.31L – 66% predicted 
– DLCO – 18.3 – 70% predicted 

Case:
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• Serologic evaluation sent for connective tissue 
disease

Case:
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• Connective Tissue Disease Labs
– ANA – trace
– Anti-centromere – negative 
– Anti-La < 3 
– Anti RO 52 < 2 
– Anti RO 60 < 5
– Anti-Sm <3
– RNP<4 
– SCL-70 <1 
– CCP – 2.2 (negative) 
– Extended Myositis Antibody Panel – all negative 

Case:






