
Lung Biopsy in the Diagnosis of ILD

Lida P. Hariri, MD, PhD

Associate Professor
Department of Pathology

Division of Pulmonary and Critical Care

Wellman Center for Photomedicine

 Massachusetts General Hospital, Boston, MA

lhariri@mgh.harvard.edu

mailto:lhariri@partners.org


Importance of establishing a diagnosis in ILD

UIP/IPF

Fibrosis

Normal

Normal lung: Intact alveolar architecture  
with thin delicate walls

UIP/IPF: Fibrosis destroys and 
replaces normal alveolar lung

Important to distinguish various ILDs for the following reasons:
▪ Establish a high-confidence diagnosis
▪ Make informed decisions about therapeutic strategy
▪ Provide information about prognostic implications

Raghu et al. AJRCCM. 2018Slide courtesy of Dr. H. Tazelaar, Mayo Clinic, Scottsdale, AZ



Surgical Lung Wedge Biopsy

Jaklitsch et al. Lancet Oncol. 2003

Surgical procedure where a walnut-sized 
piece of lung removed for microscopic 

pathology assessment

Typically, biopsies taken from 3 sites 
(Upper, Middle, and Lower Lobe) to assess 

disease distribution and heterogeneity

Risk of perioperative morbidity 
Prolonged hospitalization, 

pneumonia, acceleration of disease

Risk of Mortality
Elective: 1-2% mortality

Non-elective: 4-20% mortality



2011 ATS Diagnostic Work Flow

If CT not definitively diagnostic, then surgical lung 
wedge biopsy was required for microscopic diagnosis

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2011. 



HRCT: Diagnostic Requirements in 2011

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2011. 



Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2018. Lynch et al. Fleischner IPF Diagnostic Guidelines. Lancet Respir Med 2017. 

ATS 2018 Guidelines Fleischner Guidelines



UIP Pattern

Subpleural, basal

predominance

Reticular abnormality

Honeycombing

With Or without

Traction 

bronchiectasis

Absence of

Inconsistent features

Alternate Diagnosis

Upper or mid-lung

predominance

Peribronchovascular 

predominance

Extensive ground-glass 

abnormality

Profuse micronodules

Discrete cysts

Mosaic attenuation or 

air-trapping

Consolidation in 

bronchopulmonary 

segments(s) or lobe(s)

Indeterminate

Subpleural, basal

predominance

Reticular abnormality

Absence of

Inconsistent features

HRCT: Diagnostic Requirements in 2018

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2018. 

Lynch et al. Fleischner IPF Diagnostic Guidelines. Lancet Respir Med 2017. 

Probable UIP

(all 4 features)

Subpleural, basal

predominance

Reticular abnormality

Peripheral traction 

bronchiectasis

Absence of

Inconsistent features

>95 % PPV ~80% PPV ~50% PPV



HRCT resolution is ~ 2mm

- Challenging to visualize “microscopic” honeycombing < 2-3 mm diameter

- Difficult to distinguish true honeycombing from traction bronchiectasis (TB)

UIP can have TB, but not all ILD with TB is UIP

1 mm



Histology Criteria for UIP Pattern:
 ATS / ERS / JRS / ALAT 2018 Statement

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2018. 

Lynch et al. Fleischner IPF Diagnostic Guidelines. Lancet Respir Med 2017. 



Usual Interstitial Pneumonitis (UIP)

Spatial heterogeneity 

 Alternating areas of:

– Honeycomb change 

– Fibrosis / distorted

architecture

– Normal lung

Subpleural / paraseptal

Predominance

Lower Lobe Predominant

Temporal heterogeneity

 Fibroblastic foci

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2011. 



Pathology Criteria for UIP Pattern: Fibroblastic Foci

• Small aggregates of 

actively proliferating 

fibroblasts/myofibroblasts

• Sites of active collagen 

synthesis

• Not pathognomonic for 

UIP, but necessary for 

the diagnosis

• Number of fibroblastic 

foci inversely correlates 

with survival

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2011. 



Histology Criteria for UIP Pattern:
 ATS / ERS / JRS / ALAT 2018 Statement

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2018. 

Lynch et al. Fleischner IPF Diagnostic Guidelines. Lancet Respir Med 2017. 



Probable UIP



Histology Criteria for UIP Pattern:
 ATS / ERS / JRS / ALAT 2018 Statement

Raghu et al. ATS/ERS/JRS/ALAT IPF Diagnostic Guidelines. AJRCCM 2018. 

Lynch et al. Fleischner IPF Diagnostic Guidelines. Lancet Respir Med 2017. 



Pattern: Non-Specific Interstitial Pneumonitis (NSIP)

Homogenous diffuse fibrotic thickening of alveolar walls
No destructive fibrosis, spatial heterogeneity, or honeycomb change

Etiology: Can be idiopathic or secondary to chronic HP or autoimmune related ILD



Pattern: Airway-Centered Fibrosis

Etiology: Chronic exposure to inhaled allergen (Chronic Hypersensitivity Pneumonitis)
Autoimmune related interstitial lung disease

May see this pattern is familial ILD



Idiopathic (No identifiable underlying cause)

• Idiopathic pulmonary fibrosis: UIP with no known underlying  cause

• Idiopathic fibrotic NSIP: NSIP with no known underlying  cause

Secondary (Identifiable underlying cause)

• Chronic Hypersensitivity Pneumonitis

• Connective tissue disease (CTD) ILD



Diagnosis: Chronic Hypersensitivity Pneumonitis

Chronic exposure to inhaled allergen: Mold, bird dander, some thermophilic bacteria

Classically has patchy peribronchiolar granulomatous inflammation

Chronic form can have UIP pattern, NSIP pattern, Airway centered fibrosis, or a mix



Diagnosis: Connective Tissue Disease Related ILD

Can have UIP pattern, NSIP pattern, Airway centered fibrosis, or a mix
Presence of a mixed fibrosis pattern, or lymphoid aggregates can be histological clues

Sometimes lung manifestations are the initial presenting symptom, and can even precede serology



Other types of biopsy 
in ILD



Transbronchial Biopsy
Insufficient for diagnosis in most ILDs

https://www.pedilung.comBest of ATS Video Lecture



Bronchoscopic Cryobiopsy
Uses a freezing probe to adhere and remove lung tissue

http://www.erbe-med.com

Casoni GL et al. Rev Port 
Pneumol. 2012.

7.25 mm

4.35 mm



Cryobiopsy vs Surgical Lung Biopsy

Romagnoli  M. et al. Poor concordance between sequential TBLC and SLBX in the diagnosis of ILD. AJRCCM 2019.
Troy LK et al. Diagnostic accuracy of transbronchial lung cryobiopsy for interstitial lung disease diagnosis (COLDICE): a prospective, comparative study. Lancet Respir Med. 2019. 

COLDICE Trial (N=65)

• Histopathological agreement between TBCB and SLB was 70.8%, with 
diagnostic agreement at MDD at 76.9% (κ 0.62, 0.47–0.78). 

• 60% of cases TBCB with MDD was felt to provide high confidence in the 
diagnosis, and in those cases concordance between TBCB and SLB 
diagnosis was high (95%). 

• 40% of cases where TBCB with MDD did not provide a high confidence 
diagnosis, concordance with SLB was low. 

Romagnoli et al. 2019 (N=21)



What biopsy type to use in ILD and when?
• Surgical Lung Biopsy (SLB)

• Patients with low confidence ILD diagnosis

• SLB is likely to alter treatment decisions  (immunosuppresssion vs anti-fibrotics vs dual therapy)

• Patient not at excessively increased risk for post-operative complication 

• Transbronchial Cryobiopsy (TBCB)

• ATS 2022: Conditional recommendation was made to regard transbronchial lung cryobiopsy as an acceptable 

alternative to surgical lung biopsy in centers with appropriate expertise. (conditional recommendation, very 

low quality evidence).

• Lack of standardization in procedure performance, number/size of specimens, and locations of sampling 

• May be considered as an alternative to SLB in some circumstances 

• Transbronchial Biopsy (TBB)

• NOT recommended in ILDs that do not have a peribronchial component due to insufficient tissue size and 

sampling error 

• i.e. sarcoidosis, HP, eosinophilic pneumonia, organizing pneumonia 
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