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Mitigating potential bias

Disclosure of Conflict of Interest
(over the past 2 years)

• No discussion of off-label indications
• All comments to be based on peer-reviewed published evidence
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CanMEDs Roles

This session will address the following CanMEDs roles:

- Medical Expert (the integrating role)
- Communicator
- Collaborator
- Health Advocate
- Scholar
- Professional
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Learning Objectives

At the end of this session, participants will be able to:

1. Recognize the potential value of interdisciplinary discussion;

2. Understand the potential value of lung biopsy in managing ILD; and

3. Consider the less common causes of ILD.
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Case 1:

Daniel Marinescu, Clinician
Giang Nguyen, Radiologist
Margaret Kelly, Pathologist
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Clinical History and Findings

Clinical History:
- 64M
- 30py ex-smoker

Comorbidities:
- GERD
- HTN
- DLP
- OSA

Incidentally discovered fibrosis during abdominal imaging for a hernia repair …

Clinical assessment for ILD:
- No family history of ILD
- No CTD symptoms or signs
- Negative basic serologies (ANA, ENA, RF, CCP)
- Possible exposure to mold 5 years ago due to 
flooding in home; identified and repaired
- No occupational exposures
- No drug exposures
- No history of pulmonary infections

PFTs:
FVC 86%
DLCO 66%
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Radiology
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March 2019
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October 2020
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January 2022
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Pathology
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Wedge resections:

Right upper lobe: 7.5 x 2.3 x 1.2 cm

Right middle lobe: 7 x 3 x 1.5 cm

Right lower lobe; 9 x 5 x 1 cm
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RUL 

Temporal 
heterogeneity

Subpleural
fibrosis
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RUL 

Microscopic 
honeycomb 
cysts

Alveolar 
macrophages

*

*

*
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RUL 

Fibroblast foci
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RUL 

Peribronchial
metaplasia
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RUL 

Peribronchial
metaplasia
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RML 

No subpleural 
fibrosis
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RML 

Centrilobular 
fibrosis
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Multinuclear giant cells
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RML 

Lymphoid aggregates
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Occasional collections of eosinophils; plasma cells
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• Temporal heterogeneity, fibroblastic foci, mHC,           
occasional giant cells, supleural fibrosis with some   
centrilobular fibrosis, peribronchial metaplasia

• Fits with a UIP pattern

Summary of pathology
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Differential Diagnosis

• Idiopathic pulmonary fibrosis (IPF): 
• Less centrilobular fibrosis 
• Less peribronchial metaplasia
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Differential Diagnosis

• Idiopathic pulmonary fibrosis: 
• Less centrilobular fibrosis 
• Less peribronchial metaplasia

• Connective tissue disease related
• Lymphoid follicles with germinal centres
• Prominent plasma cells 
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Differential Diagnosis

• Idiopathic pulmonary fibrosis: 
• Less centrilobular fibrosis 
• Less peribronchial metaplasia

• Connective tissue disease related
• Lymphoid follicles with germinal centres
• Prominent plasma cells 

• Chronic hypersensitivity pneumonitis (Fibrotic HP)
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A Clear Case?

How do we synthesize the available guidelines and apply a diagnostic algorithm in 
patients where the primary consideration is IPF or fHP?

a) Clinical Domain
b) Radiologic Domain
c) Pathologic Domain
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ILD Evaluation: Clinical Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.
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ILD Evaluation: Clinical Assessment Pearls
Clinical profile in keeping with IPF: older, male, smoker with GERD

An inciting antigen is the most important factor in diagnosing fHP on clinical 
grounds but:
- A lack of exposure does not rule out fHP (approximately 50% of cases)
- A potential exposure does not necessarily equate a diagnosis of fHP
- More convinced by antigen if:

• More strongly associated with fHP (i.e. birds and mold)
• High intensity exposure (i.e. daily/continuous vs occasional)
• Timing matches disease onset (i.e. exposure predates disease)
• Disease activity parallels exposure
• Antigen removal leads to stabilization (more in non-fibrotic HP)

An identified antigen does not mean fHP, and a lack of antigen does not 
rule out fHP!
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Current clinical practice guidelines

IPF (2018)
ATS/ERS/JRS/ALAT

Radiology
• Basal, subpleural reticulation +/-

honeycombing
• Lack of alternative/incompatible features

Pathology
• Patchy, subpleural/paraseptal fibrosis with 

fibroblastic foci
• Lack of alternative/incompatible features
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Current clinical practice guidelines
fHP (2020)
ATS/JRS/ALAT

fHP (2021)
CHEST Guideline and Expert Panel Report

Radiology
• Fibrosis
• Signs of airways disease:

• (Centrilobular nodules)
• 3-density pattern
• Air trapping
• Hypoattenuating lobules

Pathology
• Fibrosis
• Airway-centered disease +/-
• Granulomas
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ILD Evaluation: Radiologic Assessment Pearls
Distribution of UIP is basal and subpleural; distribution in fHP can encompass 
anything
• Mid-upper lung and central involvement is suggestive
• Basal disease does not rule out fHP (fHP can look exactly like UIP!)

Airways disease is hallmark of fHP, detected by presence of mosaic 
attenuation
• 3-density pattern
• Gas trapping (requires expiratory scan)
• Hypoattenuating lobules
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ILD Evaluation: Radiologic Assessment Pearls
Greater number of lobules of hypoattenuating lung/gas trapping improves 
confidence in fHP pattern
• More lobules increases specificity at the expense of sensitivity

Findings not clearly addressed in guidelines at lead us away from UIP:
• Costophrenic angle sparing – where UIP starts and should be most 

prominent!
• A component of peribronchovascular/central disease – may be more 

suggestive of fHP

Barnett J, Molyneaux PL, Rawal B, et al. Variable utility of mosaic attenuation to distinguish fibrotic hypersensitivity 
pneumonitis from idiopathic pulmonary fibrosis. Eur Respir J 2019
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ILD Evaluation: Pathologic Assessment Pearls
UIP pattern
• Peripheral/paraseptal
• Patchy and sharply demarcated
• Contains fibroblastic foci

fHP pattern can be very difficult to distinguish from UIP! 
• Occurs on a background of fibrosis that can look exactly like UIP 
• Airway-centered disease and granulomas are hallmark features that distinguish from 

UIP
• Peribronchiolar fibrosis, peribronchiolar metaplasia (especially if >50% bronchioles involved), and 

granulomas
• Amount of airway-centered disease/granulomas that take you from UIP to fHP is 

debatable and difficult to quantify
• Biopsy does not always give clear/definitive answer
• Helpful to think of this as a spectrum of disease, where there may be disagreement in interpretation
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MDD Integration
Clinical profile: Favors IPF
Radiologic pattern: Likely favors fHP
Pathologic pattern: Favors fHP

• Weights given to different clinical, radiologic, and pathologic domains need to 
be assessed in MDD

• Pathology does not always get all the weight and may not be absolute

• MDD is fluid and adapting
• In challenging cases, time is an added dimension where disease behavior longitudinally 

may be integrated to help inform diagnosis
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Final diagnosis of fHP

• No culprit exposure confidently identified, which occurs in about half of fHP cases

• Started on mycophenolate and tolerated an ongoing dose of 2000mg BID

• Continued lung decline, started supplemental oxygen, and currently undergoing 
transplant work-up
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a) The presence of an antigen confirms a diagnosis of fHP
b) The absence of an antigen rules out fHP
c) Antigen removal leads to stabilization and improvement of fHP
d) None of the above

Question 1
Which of the following is true about antigen exposure and fibrotic 
hypersensitivity pneumonitis (fHP)?
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a) The presence of an antigen confirms a diagnosis of fHP
b) The absence of an antigen rules out fHP
c) Antigen removal leads to stabilization and improvement of fHP
d) None of the above

Question 1: Answer
Which of the following is true about antigen exposure and fibrotic 
hypersensitivity pneumonitis (fHP)?
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a) A central/peribronchovascular component of disease
b) Sparing of the extreme costophrenic angle
c) Unilateral disease
d) All of the above

Question 2
Which of the following radiological features lead away from a pattern of UIP?



Canadian Respiratory Conference 
April 7 – 9, 2022

a) A central/peribronchovascular component of disease
b) Sparing of the extreme costophrenic angle
c) Unilateral disease
d) All of the above

Question 2: Answer
Which of the following radiological features lead away from a pattern of UIP?
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Questions?

Thank you
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Case 2:

Julie Morisset, Clinician
Giang Nguyen, Radiologist
Margaret Kelly, Pathologist
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• 26 yo female

• Works from home (graphic designer)

• No past medical history

• No medication/ no drugs/ no vaping/ no exposure for HP 

• Non smoker – no drugs 

Clinical History and Findings
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• Progressive shortness of breath in the past month

• Severe respiratory failure – required endotracheal intubation 2h 
after admission

• Progressive respiratory failure / persistent hypoxemia / 
hypercapnea despite maximal ventilator settings

• Decision to put patient on ECMO (day 1 post intubation)
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• COVID negative

• BAL: negative cultures 
70% neutrophils, 10% lymphocytes

• Negative ANA – ANCA – myositis panel – RF and CCP

• Blood work  (normal CBC – kidney and liver function)

Lab tests
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Radiology
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March 2021
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March 2021
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May 2021



Canadian Respiratory Conference 
April 7 – 9, 2022

• Fulminant diffuse lung disease with severe respiratory failure in a 
young patient with no past medical history

• Indication for lung biopsy

• Cryo vs surgical lung biopsy?
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Pathology
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Cryobiopsies:

Three biopsies
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Alveoli filled with 
fibrous plugs: 
OP

Lungs airless
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Intraalveolar
fibrinous 
exudate
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Patchy lymphoid 
inflammation
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Patchy 
neutrophils

Fibrin
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Summary of pathology
• Acute organizing lung injury

• No evidence of 
• Acute eosinophilic pneumonia
• No evidence of alveolar hemorrhage, vasculitis, capillaritis
• No evidence of aspiration
• No evidence of infection 

• Negative stains for fungi
• No viral cytopathic effect
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Putting everything together

• Fulminant ILD

• Organizing pneumonia 
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Evolution
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Evolution

• Differential diagnosis of acute ILD is vast 
• Considering acute ILD in patient with ARDS – respiratory failure

• Consider getting lung biopsy in patients with ARDS of unknown 
cause

• It may impact patient management

In summary
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In a patient presenting with acute interstitial lung disease (ILD) 
and respiratory failure, which diagnosis should be considered:

a) Acute exacerbation of an undiagnosed pre-existing ILD
b) Acute interstitial pneumonia
c) Cryptogenic organizing pneumonia
d) Acute eosinophilic pneumonia 
e) Drug-induced ILD
f) All of the above 

Question 3
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In a patient presenting with acute interstitial lung disease (ILD) 
and respiratory failure, which diagnosis should be considered:

a) Acute exacerbation of an undiagnosed pre-existing ILD
b) Acute interstitial pneumonia
c) Cryptogenic organizing pneumonia
d) Acute eosinophilic pneumonia 
e) Drug-induced ILD
f) All of the above 

Question 3: Answer



Canadian Respiratory Conference 
April 7 – 9, 2022

In patients with acute worsening of a previously recognized ILD, what’s 
the typical finding on a lung biopsy?

a) Organizing pneumonia
b) Diffuse alveolar damage overlying a pattern of fibrotic lung disease
c) Usual interstitial pneumonia
d) Nonspecific interstitial pneumonia 

Question 4 
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In patients with acute worsening of a previously recognized ILD, what’s 
the typical finding on a lung biopsy?

a) Organizing pneumonia
b) Diffuse alveolar damage overlying a pattern of fibrotic lung disease
c) Usual interstitial pneumonia
d) Nonspecific interstitial pneumonia 

Question 4: Answer 
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Questions?

Thank you
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Case 3:

Alyson Wong, Clinician
Giang Nguyen, Radiologist
Margaret Kelly, Pathologist



Past Medical History
1. Acute lymphoid leukemia 2012

• Chemotherapy, Allogeneic bone marrow transplant (sister) in 
2012, whole body radiation

2. Graft versus host disease 
• Skin, GI tract, liver, joints, ?lungs

3. Bilateral AVN of the hips, knees and humeral head (hip replacement, 
left shoulder arthroplasty)

4. Chronic pain
5. Hypothyroidism

Medications
Prednisone 5mg daily
Septra
Levothyroxine
Pantoprazole
Pravastatin
Gabapentin
Hydromorphone
Oxycodone

Social History
Inhaled cannabis daily

Case: 26yo male



• 2012: Diagnosed with ALL and received bone marrow transplant

• 2016: Diagnosed with restrictive lung disease due to ?GVHD

• Chronic, progressive dyspnea
• Spirometry 2021: FEV1 55% predicted, FVC 47% of predicted.

• March 2021: Admitted to hospital for left pneumothorax
• Required VATS pleurodesis and had a surgical lung biopsy at the same 

time
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Radiology
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February 2019 - baseline
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April 2021
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January 2022
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Mar 2022
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Pathology
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Wedge resections:

Left upper lobe: 6 x 2.2 x 0.8 cm

Left lower lobe: 4.8 x 1.0 x 0.4 cm

Left lower lobe: 3 x 1.2 x 0.4 cm

LUL
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LUL
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LUL

Periarterial 
collagenous 
thickening
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LUL
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LUL
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Visceral pleural elastic lamina

LUL
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Collagen around 
bronchovascular bundles

LUL
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LLL
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Collagenous thickening of apical visceral pleura; alveolar 
fibroelastosis, upper lobe dominant,  typical of pleuropulmonary 
fibroelastosis (PPFE)

Pleural blebs and bullae in lower lobe considered non-specific

Negative for evidence of Graft Versus Host Disease including 
bronchial obliterans

Negative for evidence of infection, no granulomas

Summary of pathology:
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Apical ‘cap’: similar alveolar fibroelastosis; non-progressive, less 
volume loss

UIP: No pleural fibrosis, doesn’t have preserved alveolar outlines

Radiation induced lung injury, pulmonary paraquat toxicity

Differential Diagnosis of pathology:



• 1980s: PPFE first acknowledged (“pulmonary upper lobe fibrosis”)

• 2003: First case series (shared a pattern of chronic interstitial and 
pleural fibrosis that did not fit other types of idiopathic interstitial 
pneumonias [IIPs])

• 2013: PPFE included as a rare IIP in guidelines

Chua et al. Annals ATS (2019).16:11: 1351-1359

Pleuroparenchymal fibroelastosis (PPFE)



• Acute lung injury  diffuse alveolar damage  exuberant interstitial 
inflammation 

• Unknown why such injuries lead to chronic well-demarcated and 
predominantly subpleural fibrotic abnormalities

Pathogenesis



Which of the following are considered risk factors for PPFE?
a. Connective tissue diseases
b. Bone marrow transplant
c. Chemotherapy
d. All of the above

Question 5 



Which of the following are considered risk factors for PPFE?
a. Connective tissue diseases
b. Bone marrow transplant
c. Chemotherapy
d. All of the above

Question 5: Answer 



Risk factors and/or associated diseases

UIP 25-50% of PPFE cases

Chua et al. Annals ATS 2019;16.



Which of the following is not a typical clinical or radiologic 
finding of PPFE?
a) Deepening of suprasternal notch
b) Pleural thickening with subpleural fibrosis
c) Honeycombing
d) Fibrosis is concentrated in the upper lobes

Question 6 



Which of the following is not a typical clinical or radiologic 
finding of PPFE?
a) Deepening of suprasternal notch
b) Pleural thickening with subpleural fibrosis
c) Honeycombing
d) Fibrosis is concentrated in the upper lobes

Question 6: Answer 



• Most patients present between age 40-70 years
• Progressive dyspnea, cough, nonspecific chest 

discomfort
• Weight loss
• Auscultation may be normal, unless PPFE has 

extended outside upper zones or coexistent fibrosis 
elsewhere

• Platythorax (flat chest and reduced AP diameter)
• Due to upper lobe volume contraction and reduced chest 

wall bulk from weight loss
• Suprasternal notch deepens and can become noticeable 

clinically and radiologically

Clinical Features



• Differential diagnosis: HP, sarcoidosis, IIP with extension of disease 
to the upper zones, atypical infection, post–lung injury remodeling, 
pneumoconiosis, malignancy, and apical pleural cap

• Diagnostic criteria first proposed in 2012

Reddy et al. Eur Respir J 2012;40.

Diagnosis



• History
• Transplant
• Autoimmune diseases
• Family history of ILD
• Exposures

• Autoimmune serologies
• ANA, ENA, RF, anti-CCP, dsDNA, ANCA

• Aspergillosis, NTM, TB
• Bronchoscopy on case-by-case basis
• Avoid surgical lung biopsy

Work-up



• Oxygen assessment, nutritional input, pulmonary rehabilitation
• ?Lung transplantation

Management



• Double-blind, placebo-controlled trial
• Progressive fibrosing ILD (PF-ILD)
• Nintedanib vs placebo
• Nintedanib slows rate of FVC 

decline in PF-ILD





• Retrospective study of patients with PPFE 2010-2019
• 21 patients total (nintedanib 9, other treatment 6, surveillance 6)
• Compared FVC trajectory before and after treatment



Nintedanib may slow 
lung function decline in 

PPFE



Case summary



Case summary

Non-idiopathic PPFE
• Risk factors: bone marrow transplant, chemotherapies, radiation
• Applied for antifibrotic – declined
• Supportive care and anticipate will need lung transplant

December 2021
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Questions?

Thank you
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Bonus Slides
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ILD Evaluation: Radiologic Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.
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3-density pattern

ILD Evaluation: Radiologic Assessment
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ILD Evaluation: Radiologic Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.
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ILD Evaluation: Radiologic Assessment

Gas trapping
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ILD Evaluation: Radiologic Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.
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ILD Evaluation: Radiologic Assessment

Minor 
peribronchiolar 
component
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ILD Evaluation: Radiologic Assessment

Costophrenic 
angle
sparing
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ILD Evaluation: Radiologic Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.
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ILD Evaluation: Radiologic Assessment In Our Case
Subpleural distribution with reticulation but:

- Hypoattenuating lobules suggestive of airways disease (no expiratory)
- Costophrenic angle sparing
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ILD Evaluation: Pathologic Assessment

Marinescu et al. Integration and application of clinical practice guidelines for the diagnosis of IPF and fHP. In revision.



Canadian Respiratory Conference 
April 7 – 9, 2022

ILD Evaluation: Pathologic Assessment In Our Case
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