
Diffuse Lung Disease

Kevin K. Brown, MD
Professor and Vice Chair
Department of Medicine
National Jewish Health
Denver, Colorado

CHEST Regional Congress
ATHENS 2019

June 27, 2019
Athens, Greece



Conflict of Interest Disclosure

Grant monies: 
NIH-NHLBI
Foundations:
Pulmonary Fibrosis Foundation
Open Source Imaging Consortium (OSIC)
Consultancies: Astra Zeneca, Bayer, Biogen, Blade 
Boehringer-Ingelheim, Bristol Myers Squibb, Galecto, GeNO, 
Genoa, Lifemax, Lily, MedImmune, Pfizer, Pliant, Promedior, 
ProMetic, Genentech, and Veracyte.  



The problem







Courtesy of David A. Lynch, MD.







The interstitial lung diseases include a 
wide variety of pulmonary disorders that 

diffusely affect all anatomic 
compartments of the lung.
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The final diagnosis often requires 
information from a number specialities
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Define the clinical context

Describe the HRCT pattern

Describe the Pathologic pattern 

Interstitial Lung Disease

Multidisciplinary Discussion



Potchen, J Am Coll Radiol 2006; 3:423-432

The clinical context improves the  
diagnostic accuracy of radiologists
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The problem areas
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Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Useful clinical questions



Lynch DA, et al Lancet Respir Med 2018; 6: 138–53



Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Clinical questions



Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Clinical questions

Systemic autoimmune disease
• Are symptoms or signs of a systemic autoimmune 

disorder present?
• Are there serological findings suggestive of an 

autoimmune disorder? e.g., rheumatoid arthritis, 
systemic sclerosis, polymyositis and dermatomyositis, 
Sjogren’s or mixed-connective tissue disease.

Other systemic disease (e.g., sarcoid, immune-
system abnormalities)
• Is there evidence of other organ involvement?



Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Clinical questions

Hypersensitivity pneumonitis
• Does the patient have a clinically relevant exposure to 

an antigen, generally inhaled, known to result in the 
development of hypersensitivity pneumonitis?

• Do they have pets, including birds?
• What are they exposed to in their home or work 

environment? Is there water damage?
• Is the exposure clinically significant?
• Is the intensity clinically significant?
• Is there a temporal association between the exposure 

and symptom onset?



Occupational and environmental lung disease
• Does the patient work in an occupation known to be 
at risk for the development of lung disease?

• What do they do in their current job and previous 
jobs?

• What avocational exposures exist?

Drug-induced lung disease
• Does the patient use any medicines, herbs, 
vitamins, supplements, or recreational drugs that 
could account for the presence of lung disease?

Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Clinical questions



Specific genetic syndromes
• Is there a family history of lung fibrosis?
• Is there evidence of premature graying, cryptogenic 
cirrhosis, aplastic anaemia, myelodysplasia, 
macrocytosis, or thrombocytopenia in the patient or 
the extended family?

Lynch DA, et al Lancet Respir Med 2018; 6: 138–53

Clinical questions
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Idiopathic Interstitial Pneumonias

Idiopathic Pulmonary Fibrosis (IPF)

Nonspecific Interstitial Pneumonia (NSIP)

Cryptogenic Organizing Pneumonia (COP)

Desquamative Interstitial Pneumonia/
Respiratory Bronchiolitis-ILD (DIP/RBILD)

Acute Interstitial Pneumonia (AIP)
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Atypical Pneumonia

Mycoplasma
Chlamydia

Viral
Pneumocystis
Mycobacterial

Infections
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Hermansky Pudlak

Familial Interstitial Pneumonia

Genetic conditions



Defects in which of the following pathways have 
been associated with pulmonary fibrosis?

1. Airway mucins
2. Telomere length
3. Toll-like receptors
4. Desmoplakin
5. All of the above
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Sarcoidosis

Connective Tissue Disease

Immunodeficiency

Malignancy

Systemic Disorders



Gizinski, Clin Rheumatol 2009



Fischer et al, Respiratory Medicine 2012



It is common for patients with ILD to have 
signs/symptoms/serologic abnormalities suggestive, 
but not diagnostic of an autoimmune disease.  What 

impact does this have on prognosis?

1. Better response to immunosuppression
2. Shorter survival
3. Longer survival
4. Higher risk of treatment complications
5. Unknown
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Medications/Drugs/Tobacco

Occupational

Avocational

Environmental

Accidental

Exposures



Singh et al, Am J Respir Crit Care Med 2017; 195(6), 801–813



Which pathologic pattern is seen in patients with 
hypersensitivity pneumonitis?

1. Non-specific interstitial pneumonia 
(NSIP)

2. Usual interstitial pneumonia (UIP)
3. Airway-centered granulomatous 

pneumonitis
4. Organizing pneumonia
5. All of the above
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Comparison of Selected Inclusion/Exclusion Criteria

 
Inclusion/Exclusion criteria 

 
Pirfenidone 

 
Nintedanib 

 
PANTHER/NAC 

 
Screen failure rate 
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33% 

 
Diagnostic criteria 
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Measuring Agreement Among Observers

Kappa Value Strength of Agreement
< 0 Poor

0–0.2 Slight
0.2–0.4 Fair
0.4–0.6 Moderate
0.6–0.8 Substantial
0.8–1.0 Almost perfect

Sackett DL, et al. Clinical Epidemiology: A basic science for clinical medicine; 1991:29.
Landis JR, Koch GG. Biometrics. 1977;33:159-174.

Clinically useful agreement

Actual Agreement Beyond Chance
Potential Agreement Beyond Chance

Kappa = =



The Problem with Pathology



The Problem with Pathology

Kappa coefficients (k) between lobar and final diagnoses in 48 patients

Diagnosis Lobar diagnosis
(n = 98)

Final diagnosis 
(n = 48)

UIP 0.40 Moderate 0.49   Moderate

NSIP 0.32 Fair 0.32   Fair

OP 0.59 0.67

HP 0.39 0.35

Sarcoidosis 0.76 0.82

Normal 0.07 N/A

Overall 0.39 Fair 0.43 Moderate

Nicholson AG et al, Thorax 2004



Inter-observer Variation among Radiologists

Median (range) kw coefficient of 
agreement

IPF 0.63 (0.48–0.78) 

NSIP 0.51 (0.27–0.78) 

Sarcoidosis 0.70 (0.58–0.84) 

Extrinsic allergic alveolitis 0.60 (0.36–0.78) 

Cryptogenic Organizing Pneumonia 0.49 (0.06–0.76) 

Smoking related ILD 0.51 (0.20–0.73) 

Aziz ZA et al, Thorax 2004

Pulmonary embolus Kappa = 0.72-0.96
Cystic lung disease Kappa = .77-1.0



The Presence of Honeycombing on HRCT

k = 0.31 (0.16-0.45)

k = 0.21 (0.09-0.32)

Agreement among experts and study site

Agreement among expert readers

Lynch et al, Am J Respir Crit Care Med 2005
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Agreement on the Presence of a UIP Pattern

Lynch et al, Am J Respir Crit Care Med 2005

k = 0.33 (0.18-0.48)Agreement among expert readers



Agreement among readers for CT findings

Chung et al. Chest 2015



Thomeer M et al, Eur Respir J 2008



Weighted Kappa Among HRCT Reviewers

Thomeer M et al, Eur Respir J 2008
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MDD Improves Diagnostic Agreement

Flaherty K, et al. Am J Respir Crit Care Med 2004

Clinician k Radiologist k

HRCT alone 0.42 0.72

History + Clinical 0.49 0.80

Clinician/Radiologist 
Discussion

0.67 0.78

Clinician/ Radiologist/ 
Pathologist Discussion

0.71 0.81

Consensus 0.84 0.84
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Summary

• ILD consists of a variety of disorders with 
divergent outcomes

• The clinical context separates idiopathic from 
non-idiopathic disease and provides the 
background for interpretation of both the chest 
images and lung pathology  

• The combination of the appropriate clinical 
context and a confident HRCT pattern diagnosis
may be diagnostic

• A multidisciplinary discussion of the relevant data 
increases diagnostic confidence


