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Presentation

Patient A

-65-year old man with complaints of 
worsening dyspnea on exertion for at 
least a few months

-Recently completed visit with 
cardiology and cardiac cath which 
showed no obstructive coronary artery 
disease

-You order a CXR

Patient B

-65-year old man recently referred for 
elective cholecystectomy

-Smoking history noted

-Has CXR for pre-operative 
clearance/risk assessment





Presentation (continued)

Symptoms/Physical Exam

-Dyspnea on exertion

-Cough

-May be minimal exam findings in 
early stages but fine ”velcro” crackles 
and inspiratory squeaks should be red 
flags

Radiographic changes on CXR

-Reticulonodular changes

-Depending on disease and current 
stage may be accompanied by alveolar 
filling process, pleuroparenchymal 
thickening

-Lung volumes typically reduced 
though this is also disease and stage 
specific



Extensive list of diseases many of which are difficult to 
categorize, difficult to treat, and are high risk for poor 
outcome

Diagnostic Possibilities?



DPLD Classification-Not Idiopathic

Not 
Idiopathic

Occupational 
Exposure

Asbestosis, silicosis, coal 
workers pneumoconiosis 

Drug-
Induced Bleomycin, methotrexate, 

tyrosine kinase inhibitors

Hypersensitivity 
Pneumonitis

Autoimmune Disease 
Associated



DPLD Classification-Idiopathic

Idiopathic

Interstitial 
Pneumonias

Major

Rare

UnclassifiableSarcoidosis

Others
Lymphangioleiomyomatosis

Pulmonary langerhans cell histiocytosis



Travis WD, et al. An official American Thoracic Society/European Respiratory Society statement: Update of 
the international multidisciplinary classification of the idiopathic interstitial pneumonias. 
Am J Respir Crit Care Med 2013; 188: 733-748.



DPLD 
Relative
Distribution

Lederer DJ, Martinez FJ. Idiopathic Pulmonary Fibrosus. NEJM 2018: 379;19 1811-1823.



At the time of diagnosis of diffuse parenchymal lung 
disease

When to Refer to a Pulmonologist



History: Occupational exposures, drug exposures, bird/mold/other exposures linked to 
hypersensitivity pneumonitis, extrapulmonary manifestations of autoimmune disease, 
smoking/other inhalational history, family history of DPLD

Physical exam: Extrapulmonary manifestations of autoimmune disease or sarcoidosis

Labs: Autoimmune disease screening 

-ANA, RF, CCP, Scl-70/anti-centromere Ab/RNA polymerase III if suggestion of              
systemic sclerosis, Oklahoma myositis panel + CK/aldolase if suggestion of myositis, 
anti-SSA/anti-SSB if suggestion of Sjogren’s syndrome

Radiology: Non-contrast high resolution CT chest

Pulmonary testing: PFTs (spirometry, lung volumes, DLCO), 6 minute walk test, exercise 
desaturation test

Other testing: TTE if other evidence of pulmonary hypertension

Initial Diagnostic Evaluation



-Incidence is 7-16/100,000 people in the US

-Incidence increases with increasing age, common in 6th and 7th decades, uncommon 
at age <50 (94/100,000 person years in Medicare patients)

-Majority of patients have a smoking history

-Pathogenesis thought to involve recurrent epithelial injury and dysregulated repair 
with resultant scarring

-Familial pulmonary fibrosis accounts for minority of cases and specific genes have 
been identified

-Short telomeres have been identified in 25% of sporadic IPF and 15% pf familial IPF 
(Armanios MY, et al. Telomerase mutations in families with idiopathic pulmonary fibrosis. 
NEJM 2007; 356(13):1317)

Idiopathic Pulmonary Fibrosis



Ley B, et al. Clinical course and prediction of survival in idiopathic pulmonary fibrosis. Am J 
Respir Crit Care Med 2011; 183:431.

IPF Prognosis: 
Poor (2-5 
years) with 
Highly Variable 
Disease Course



Idiopathic Pulmonary Fibrosis:
Diagnostic Criteria
1) Exclusion of other causes of DPLD

AND

2) Presence of HRCT pattern of UIP
OR

3) Specific combinations of HRCT findings and histopathology findings 
in patients subjected to tissue sampling

Raghu G., et al. Diagnosis of idiopathic pulmonary fibrosis-An official ATS/ERS/JRS/ALAT 
Clinical Practice Guideline. Am J of Respir Crit Care Med 2018; 158: e44-68.



IPF: HRCT Patterns
UIP: Subpleural and basal predominant, heterogenous distribution

Honeycombing with or without traction bronchiectasis/bronchiolectasis

Probable UIP: Subpleural and basal predominant, heterogenous distribution

Reticular pattern with peripheral traction bronchiectasis/bronchiolectasis

May have mild groundglass opacities

Indeterminate

Alternative Diagnosis: Findings suggest another diagnosis

(extensive groundglass opacities, cysts, peribronchial distribution, upper lobe                      

predominant distribution, dilated esophagus, pleural thickening)

Raghu G., et al. Diagnosis of idiopathic pulmonary fibrosis-An official ATS/ERS/JRS/ALAT Clinical 
Practice Guideline. Am J of Respir Crit Care Med 2018; 158: e44-68.















IPF: Histopathologic Features

1) Patchy dense fibrosis with architectural distortion

2) Predilection for subpleural/paraseptal parenchyma

3) Fibroblastic foci

4) Absence of features that suggest an alternative diagnosis

Raghu G, et al. Idiopathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in 
adults-An official ATS/ERS/JRS/ALAT clinical practice guideline. Am J Respir Crit Care Med 2022: 
205;9 e18-47.



IPF: 
Diagnostic 
Algorithm

Raghu G, et al. Idiopathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in 
adults-An official ATS/ERS/JRS/ALAT clinical practice guideline. Am J Respir Crit Care Med 2022: 
205;9 e18-47.
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Raghu G, et al. Idiopathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in 
adults-An official ATS/ERS/JRS/ALAT clinical practice guideline. Am J Respir Crit Care Med 2022: 
205;9 e18-47.



At the time of diagnosis of IPF or even possible IPF

When to Refer for Transplant 
Evaluation



IPF: Anti-Fibrotics
Nintedanib (Ofev): A tyrosine kinase inhibitor that targets growth factor 
pathways, including those downstream from vascular endothelial growth 
factor receptors 1-3, fibroblast growth factor receptors 1-3, and platelet 
growth factor receptor

Pirfenidone (Esbriet): Has many anti-inflammatory and antifibrotic effects, 
including inhibition of collagen synthesis, down-regulation of TGF-β and 
tumor necrosis factor alpha, and a reduction in fibroblast proliferation

In placebo-controlled, randomized trials, each drug has been shown to slow 
the rate of FVC decline by approximately 50% over the course of 1 year. 

Richeldi L, du Bois RM, Raghu G, et al. Efficacy and safety of nintedanib in idiopathic pulmonary 
fibrosis. N Engl J Med 2014; 370: 2071-82.
King TE Jr, Bradford WZ, Castro-Bernardini S, et al. A phase 3 trial of pirfenidone in patients with 
idiopathic pulmonary fibrosis. N Engl J Med 2014; 370: 2083-92.



(1) Side effects

Diarrhea with nintedanib

Anorexia/nausea/failure to thrive with pirfenidone

Liver function must be monitored with both

(2) No head to head comparison though meta-analysis suggests similar benefit

(3) No clear data guiding when to start therapy or when to stop therapy

(4) No real way to define response in any one individual

(5) Not a cure

IPF: Anti-Fibrotics’ Downsides



Progressive Pulmonary Fibrosis

Raghu G, et al. Idiopathic pulmonary fibrosis (an update) and progressive pulmonary fibrosis in 
adults-An official ATS/ERS/JRS/ALAT clinical practice guideline. Am J Respir Crit Care Med 2022: 
205;9 e18-47.



Nintedanib and Pirfenidone in 
Progressive Pulmonary Fibrosis
-INBUILD trial: Randomly assigned 663 patients with PPF to nintedanib or placebo 
for 52 weeks. Mean FVC decline was less in nintedanib arm (107ml)

-One trial randomly assigned 253 patients with unclassifiable ILD to receive 
pirfenidone or placebo for 24 weeks

-RELIEF trial: Randomly assigned 127 patients with PPF to receive pirfenidone or 
placebo for 48 weeks. Ended early for low recruitment. Primary analysis favored 
pirfenidone.

-Meta-analysis of both trials showed decreased mean FVC decline with 
pirfenidone (100ml)



Nintedanib and Pirfenidone in 
Progressive Pulmonary Fibrosis



Hypersensitivity Pneumonitis
-Prevalence is ~2/100,000 in the US, increases with increasing age

-Median age at diagnosis is 50-60

-M=F

-Less frequent in smokers/ex-smokers

-Pathogenesis involves antigen-specific immune response in sensitized 
individuals that is TH1 predominant with fibrosis occurring in some secondary 
to chronic inflammation/injury/dysregulated repair

-Bird antigen driven is most  common and occurs in 5-15% of pigeon breeders 
followed by bacterial antigen driven (farmer’s lung) and fungal antigen driven 
(humidifier lung).



Acute
Chronic 

Non-fibrotic
Chronic 
Fibrotic

Hypersensitivity Pneumonitis

40-50% of chronic HP



Hypersensitivity Pneumonitis-Antigens

Costabel U, Miyazaki Y, et al. Nature Reviews 2020; 6:65 



HP-
Radiographic 
Features

Raghu G., et al. Diagnosis of hypersensitivity pneumonitis in adults-An official ATS/JRS/ALAT Clinical 
Practice Guideline. Am J of Respir Crit Care Med 2020; 200 (3): e36-69.

1) Parenchymal             
infiltration
2) Small airway disease
3) Diffuse distribution









Raghu G., et al. Diagnosis of hypersensitivity pneumonitis in adults-An official ATS/JRS/ALAT Clinical Practice 
Guideline. Am J of Respir Crit Care Med 2020; 200 (3): e36-69.



Raghu G., et al. Diagnosis of hypersensitivity pneumonitis in adults-An official ATS/JRS/ALAT Clinical Practice 
Guideline. Am J of Respir Crit Care Med 2020; 200 (3): e36-69.



Nonfibrotic HP

1) Bronchiolocentric cellular 
interstitial pneumonia

2) Chronic bronchiolitis

3) Granulomatous inflammation

4) No features suggesting 
alternate diagnosis

Hypersensitivity Pneumonitis-
Histopathology

Fibrotic HP

1) Subpleural and centriacinar 
fibrosis, with or without bridging 
fibrosis that spans both 
subpleural and centriacinar 
regions, or with neighboring 
centriacinar fibrotic lesions

2) Can overlap with UIP

Raghu G., et al. Diagnosis of hypersensitivity pneumonitis in adults-An official ATS/JRS/ALAT Clinical Practice 
Guideline. Am J of Respir Crit Care Med 2020; 200 (3): e36-69.



Raghu G., et al. Diagnosis of 
hypersensitivity pneumonitis in adults-An 
official ATS/JRS/ALAT Clinical Practice 
Guideline. Am J of Respir Crit Care Med 
2020; 200 (3): e36-69.

HP-
Diagnostic 
Algorithm



-All patients should receive supportive care-oxygen, pulmonary rehab, etc.

-If antigen is identified, patients should avoid the antigen completely

-There are no established treatment guidelines to guide pharmacologic therapy

-HP may respond initially to steroids, but there is no good evidence to suggest that 
steroids alter rate of progression/fibrosis

-Some retrospective analyses have shown improvement in FVC or DLCO with cellcept or 
azathioprine

-However, another retrospective study found no difference in lung function or survival in 
patients treated with cellcept/prednisone or azathioprine/prednisone compared to 
prednisone alone

-Rituximab may be helpful as demonstrated in a retrospective study of 20 patients with 
improvement in FVC/DLCO

-Consider nintedanib/pirfenidone for patients with PPF

Hypersensitivity Pneumonitis-
Treatment



Salvage Treatment for all Fibrotic DPLD-
Transplant



Salvage Treatment for all Fibrotic 
DPLD-Transplant
-Lung transplant evaluation is a complicated and time-consuming process, and 
early referral is extremely important and life saving

-All patients with IPF or pulmonary fibrosis of unknown/questionable cause (which 
means IPF is a possibility) should be referred for transplant evaluation at the time of 
diagnosis of pulmonary fibrosis if this is in keeping with their wishes

-All patients with non-IPF pulmonary fibrosis that have disease progression despite 
medical therapy should be referred for lung transplant evaluation if this is in keeping 
with their wishes

-No patient should not be referred based on medical co-morbidities as the lung 
transplant field is continually changing and transplant centers will only bring patients 
for evaluation after medical screening


