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SUPPLEMENTAL APPENDIX: Supplemental tables and figures 
 
Supplemental Table 1. Morphologic patterns of rare alveolar filling disorders and associated clinical-radiologic-
pathologic-molecular diagnoses. Secondary aetiologies should be excluded prior to considering a diagnosis to be 
primary. 
 
Morphologic patterns by 
Imaging and pathology 

Major clinical-radiologic-pathologic-molecular diagnoses 

Secondary Primary 

Acute eosinophilic pneumonia 
(AEP) 

Secondary AEP (e.g., dust exposures, 
cigarette smoking, medications) 

Idiopathic AEP 

Chronic eosinophilic 
pneumonia (CEP) 

Secondary CEP (e.g., connective tissue 
disease, post-infectious, medications, 
aspiration) 

Idiopathic CEP 

Pulmonary alveolar proteinosis 
(PAP) 

Secondary PAP (e.g., autoimmune, 
hereditary) 

Idiopathic / Unclassified PAP 

Lipoid pneumonia (LP) 

Exogenous lipoid pneumonia 
(aspiration of foreign material) 
Endogenous lipoid pneumonia (e.g., 
bronchial obstruction, infection, genetic 
disorders) 

Idiopathic LP (unclear if exists) 

 



 2 

Supplemental Table 2. Typical pathologic, radiologic, and clinical features of rare alveolar filling patterns. 
 

 

Abbreviations: EP, eosinophilic pneumonia; HU, Hounsfield units; LP, lipoid pneumonia; PAP, pulmonary alveolar proteinosis 
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EP Presentation:  Acute or subacute onset of 
respiratory symptoms. Typically reversible, but 
potential for residual fibrosis; low potential for 
ongoing progression. 
Risk factors: No clear age or sex predilection for 
idiopathic EP. Risk factors for secondary EP vary 
with underlying aetiology. 

Acute: Variable craniocaudal and axial 
distribution. Ground glass and/or consolidation 
with interlobular septal and bronchovascular 
thickening. Pleural effusions and ill-defined 
centrilobular nodules may be present. 
 

Chronic: Peripheral  middle or upper lung 
predominance. Non-segmental regions of 
airspace consolidation. Findings may include 
ground glass opacities, pulmonary nodules, 
reticulation, linear band-like opacities parallel to 
the pleural surface, and lobar atelectasis. 

Acute: Acute lung injury pattern such as diffuse 
alveolar damage accompanied by alveolar and 
interstitial inflammatory infiltrates with prominent 
eosinophils.  
 
Chronic: Alveolar spaces contain eosinophils, 
which may also involve the interstitium. 
Eosinophilic micro-abscesses can occur. 
Coexistent organising pneumonia can occur.  
 
In resolving EP, particularly after steroid therapy, 
the morphology may appear as organising 
pneumonia or alveolar macrophage pneumonia 
and eosinophils may be inconspicuous or absent. 

PAP Presentation: Highly variable onset. 
Risk factors: Vary with underlying aetiology. 

Central lung ground glass opacities with smooth 
interlobular and intralobular septal thickening in a 
crazy paving pattern. Relative apical and 
costophrenic angle sparing 

Diffuse or patchy intra-alveolar accumulation of 

acellular granular proteinaceous debris  ancillary 
findings associated with secondary aetiologies 

LP Presentation:  Highly variable onset. 
Exogenous: Potentially reversible; low potential 
for ongoing progression. 
Endogenous: Potential for residual fibrosis and 
ongoing progression. 
Risk factors: Vary with underlying aetiology. 

Variable radiologic features including ground 
glass, consolidation, irregular mass-like lesions, 
or centrilobular nodules. Characteristically low 
attenuation (negative HU values) within 
consolidated areas, reflecting fat content. 
Consolidation often favors dependent portions of 
the lungs; crazy-paving pattern may be observed. 

Presence of lipid-laden macrophages within 
alveoli and variably within interstitium, the lipid 
being finely vacuolated in endogenous LP and 
more variably vacuolated in exogenous LP. May 
show fibrosis when chronic. May be accompanied 
by a granulomatous reaction. 
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Supplemental Table 3. Typical examples of imaging reports for typical UIP, fibrotic BIP, and fibrotic NSIP. 
 
Section of report Description of content for each section 

Lung findings Description of individual features and pertinent negatives. 

Impression Integration of features into an overall/predominant pattern, including either qualitative or quantitative expression of confidence in that pattern. 
 

Ranked listing of potential differential diagnoses and estimated quantitative and/or qualitative likelihood of the leading diagnosis. Can include 
common differential diagnoses that are excluded by the presence or absence of ancillary features. 
 

List of recommended actions, which may be influenced by available information on requisition or within the patient chart. 

Reference Relevant citation(s) to pattern identification, differential diagnosis, and recommended actions. 

Example Example CT report 

Typical UIP Findings: Subpleural predominant, and middle/lower lung predominant reticulation, architectural distortion, traction bronchiectasis, and 
honeycombing, with minimal ground glass opacities. Low lung volumes consistent with restrictive lung disease. 
 

Impression: Typical UIP pattern consistent with IPF or CTD-ILD but is less commonly also be seen with other diagnoses. Recommend referral 
to pulmonary medicine for further evaluation. 
 

Reference: 2018 Diagnosis of IPF: An Official ATS/ERS/JRS/ALAT Clinical Practice Guideline. 

Typical fibrotic BIP Findings: Upper/mid lung predominant abnormality, diffuse in axial plane, characterized by reticulation with lung distortion, traction 
bronchiectasis, peribronchovascular ground glass, and the three-density sign on inspiration, and with air trapping on expiration. 
 

Impression: Fibrotic BIP pattern that most frequently represents HP, with differential diagnosis of CTD-ILD, drug-induced ILD. Some cases 
remain idiopathic. Recommend evaluation for environmental exposures, CTD and drug toxicity. 
 

Reference: 2020 Diagnosis of HP in Adults: An Official ATS/JRS/ALAT Clinical Practice Guideline. 

Typical fibrotic 
NSIP 

Findings: Middle and lower lung predominant peripheral abnormality with subpleural sparing, characterized predominantly by ground glass 
opacity, with mild reticulation and traction bronchiectasis. 
  
Impression: Fibrotic NSIP pattern that is most frequently seen in CTD-ILD or drug-induced ILD and less commonly is idiopathic. This pattern 
is less specific in patients without an identified aetiology, and lung biopsy should be considered to confirm the histologic diagnosis. 
 
Reference: 2008 Idiopathic Nonspecific Interstitial Pneumonia: Report of an American Thoracic Society Project. 

 

Abbreviations: ALAT, Latin American Thoracic Society; ATS, American Thoracic Society; BIP, bronchiolocentric interstitial pneumonia; CT, 
computed tomography; CTD, connective tissue disease; ERS, European Respiratory Society; HP, hypersensitivity pneumonitis; ILD, interstitial 
lung disease; IPF, idiopathic pulmonary fibrosis; JRS, Japanese Respiratory Society; NSIP, nonspecific interstitial pneumonia; UIP, usual 
interstitial pneumonia. 
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Supplemental Table 4. Major uncertainties and research priorities for the molecular domain of IP 
classification. 
 
Molecular research priorities 

 Identification of Novel Genetic Markers: Seek out new genetic markers and variants that increase susceptibility to 
IP or influence its progression 

 Functional Genomics: Understand the contribution of specific genes as cellular and molecular drivers of IP 

 Gene-Environment Interactions:  Define the interaction(s) between genetic predisposition and environmental 
factors (e.g., smoking, pollution, infections, occupational exposures) to provide insights into aetiology of IP 

 Correlate Genomic Data with Imaging: Match genetic/genomic data with radiological imaging findings to enhance 
predictive value of genetic/genomic biomarkers and to guide treatment. Determine the optimal way to include 
genetic, genomic, proteomic, serum, and plasma-based antibody panel data within the multidisciplinary context 

 Epigenetics: Investigate role of DNA methylation, histone modification, and other epigenetic changes in IP to 
identify new therapeutic targets. 

 Single-cell RNA Sequencing: Obtain a more granular view of the cellular and molecular profile in various IPs by 
better identifying whether unique cell populations contribute to disease pathology 

 UIP Transcriptomic Classifier: Determine the clinical utility of a genomic classifier that distinguishes UIP from non-
UIP, and whether classifier-positive individuals with IPF differ from those with an MDT diagnosis of IPF but a 
negative classifier 

 Therapeutic Target Identification: Leverage genetic data to identify potential therapeutic targets and develop 
personalised treatment strategies. How to best prioritise translation of genomic insights into actionable clinical 
interventions in clinical care of patients with IP 

 Population Genetics: Analyze genetic variations in different populations to provide insights into the global 
prevalence and progression of IP, as well as population-specific risk factors. Enhance population diversity and 
racial inclusivity in genetic studies of IP for a more holistic understanding of PF genetics 

 Longitudinal Studies: Conduct long-term studies on individuals with genetic predisposition to IP to provide 
valuable insight on disease onset, progression, and treatment efficacy 

 Antibody panel standardization: Standardise methodology, panel design, and test thresholds of serum/plasma-
based antibody panels 

 Clinical care: Optimise the incorporation of molecular markers into clinical care to guide diagnostic, prognostic, 
and therapeutic decisions 
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Supplemental Figure 1. Proposed approach to the classification of fibrotic interstitial lung disease (ILD). 
Adapted from Ryerson et al. Am J Respir Crit Care Med. 2017;196(10):1249-1254. 
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Supplemental Figure 2. Pathologic (haematoxylin and eosin stain) (A-C) and radiologic (D-F) features of 
acute and chronic eosinophilic pneumonia. Lung biopsy at low power (A) and high power (B) shows 
fibrinoid material within alveolar spaces associated with marked eosinophilic infiltration in acute 
eosinophilic pneumonia. Surgical lung biopsy of chronic eosinophilic pneumonia (C) shows marked 
eosinophil accumulation within alveoli as well as a more mixed infiltrate within the interstitium in chronic 
eosinophilic pneumonia. Axial chest computed tomography of the acute eosinophilic pneumonia pattern 
(D) shows multifocal ground glass opacity and consolidation with septal thickening (white arrows) and 
small bilateral pleural effusions. There are no features of fibrosis present. Axial and coronal multiplanar 
reformatted images of the chronic eosinophilic pneumonia pattern (E, F) show upper lobe predominant 
peripheral ground glass, consolidation with reverse halo sign (white arrowhead), and intralobular septal 
thickening. 
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Supplemental Figure 3. Radiologic and pathologic (haematoxylin and eosin stain) features of pulmonary 
alveolar proteinosis. Axial chest computed tomography (A) shows bilateral areas of alveolar attenuation 
with crazy paving and a minimal component of ground glass. The distribution is symmetrical with 
subpleural sparing. Lung biopsy (B) shows accumulation of amorphous, amphiphilic, periodic acid-Schiff-
positive material. 
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Supplemental Figure 4. Radiologic and pathologic (haematoxylin and eosin stain) features of lipoid 
pneumonia. Axial chest computed tomography of lipoid pneumonia (A, B) shows middle and lower lobe 
irregular areas with fat attenuation (arrowheads), as well as architectural distortion and septal thickening 
(white arrows). Lung biopsy of exogenous lipoid pneumonia (C) shows variably size lipid-laden 
macrophages within alveoli and the interstitium. In contrast, endogenous lipoid pneumonia (D) comprises 
smaller more uniform vacuolation within the cytoplasm of involved macrophages. 


