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LEARNING OBJECTIVES

ÅAt the end of the presentation, attendees should be 
able to do the following:

ÅRecognize the hyalinizing/fibrosing form of 
organizing pneumonia and state its differential 
diagnosis

ÅList the changes in the lung caused by smoking 
and vaping



©2021 Mayo Foundation for Medical Education and Research  |  slide-4

ÅNot pure bronchiolitis obliterans 
(obliterative bronchiolitis)

ÅNot idiopathic pulmonary fibrosis

ÅGood prognosis with steroids
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ATS/ERS CLASSIFICATION

Travis WD et al Am J Resp Crit Care Med 2002;165:277-304
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Bronchiolitis obliterans 

a.k.a Constrictive bronchiolitis
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HYALINIZED/FIBROSING/CICATRICIAL 
ORGANIZING PNEUMONIA

trichrome
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CICATRICIAL ORGANIZING PNEUMONIA

Å12 patients with Cryptogenic Organizing 
Pneumonia (COP)

Å55% had progressive or persistent infiltrates

Å25% had osseous metaplasia

Å? Contribution of pre-existing non fibrotic lung 
disease e.g. emphysema, which impairs healing

ÅSuggested the pattern might be associated with 
poor response to steroids

Yousem SA Hum Pathol 2017;64:76-82
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CICATRICIAL ORGANIZING PNEUMONIA

Å10 pts identified by pattern, not disease

Å20% had radiographic ossification

ÅMimic of fibrotic NSIP

ÅNon-progressive disease

ÅEhlers Danlos-1 patient

Churg et al  Histopathol 2018;72:846-854
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CICATRICIAL ORGANIZING PNEUMONIA

ÅSingle institution

Å56 total cases with > 10% cicatricial foci

Å9/56 (16%) > 50%, 5 with ossification, all with 
fibrous linear bands (Mimic of fibrotic NSIP)

ÅCOP, 7; RA, 1; aspiration, 1

ÅNo adverse outcome-indolent course

Woge MJ et al Hum Pathol 2020;101:58-63;
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CICATRICIAL ORGANIZING PNEUMONIA

ÅProbably not associated with worse outcome

ÅDifferential diagnosis

ÅCryptogenic disease

ÅEhlers Danlos syndrome

ÅCTD

ÅAspiration

ÅCan be a trap for pathologists
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SMOKING RELATED DIFFUSE LUNG 
DISEASE (EXCLUDING COPD)

ÅRespiratory bronchiolitis

ÅDesquamative interstitial pneumonia

ÅSmoking related fibrosis

ÅLangerhans cell histiocytosis

ÅVaping induced lung disease
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ÅAccumulation of macrophages in
and around respiratory bronchioles

ÅCommon incidental finding in 
lungs of smokers 

ïRarely other exposures

Respiratory 

bronchiole

RESPIRATORY BRONCHIOLITIS (RB)
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RESPIRATORY BRONCHIOLITIS (RB)

ÅAccumulation of macrophages in
and around terminal bronchioles

ÅCommon incidental finding in lungs of smokers; 
rarely other exposures

ÅThe presence of RB as the only histologic finding in 
patients with signs and symptoms of interstitial lung 
disease ï

Respiratory Bronchiolitis-
Interstitial Lung Disease (RB-ILD)
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RESPIRATORY BRONCHIOLITIS 
INTERSTITIAL LUNG DISEASE

Å4th-5th decade

ÅCough and dyspnea

ÅCurrent or past heavy smokers

ÅLow DLCO
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Respiratory Bronchiolitis ?

Respiratory Bronchiolitis ïInterstitial Lung Disease?

YES
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Respiratory Bronchiolitis
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Respiratory Bronchiolitis
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Respiratory Bronchiolitis due to 

Marijuana Smoking Alone
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DESQUAMATIVE INTERSTITIAL PNEUMONIA

ÅProminent alveolar macrophages

Granular, pigmented cytoplasm

ÅHomogeneous (uniform pattern)

Temporal homogeneity

Geographic homogeneity

ÅPreservation of lung architecture
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DESQUAMATIVE INTERSTITIAL PNEUMONIA

Å4th-5th decade

ÅCough and dyspnea

ÅCurrent or past heavy smokers

ÅRarely other exposures

ÅRestriction typical
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DIP
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DIP
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DIP
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ñ. . . cells often contained closely packed granules 
of a yellow or red-brown translucent appearanceé 
In comparison with hemosiderin, the granules were 
less refractile an of relatively uniform size.ò

Liebow et al. Am J Med 1965
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DIPHemorrhage

Iron Stain-Prussian Blue
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DIP AND RBILD
Points Along the Same Spectrum of 

Smoking-Related Interstitial Lung Disease

RB = ñasymptomaticò
radiographic abnormalities

in smokers

Incidental RB
(eg, lobectomies for ca)

RB = explanation for
breathlessness &
restriction (ñRBILDò)

DIP
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SMOKING AND FIBROSIS

ÅFibrosis identified in resections specimens from 
patients with lung cancer and other mass-
lesions, eg, granulomatous disease

ÅNo obvious diffuse lung disease

ÅAsymptomatic

Yousem SA Modern Pathology 2006;19:1474; Katzenstein ALA et al Human Pathology 2010;41:316
Kawabata et al. Histopathology 2008;53:707; Reddy TL et al Ann Am Thorac Soc. 2013; 10:590-601
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SMOKING AND FIBROSIS

ÅRespiratory bronchiolitis with fibrosis

ÅSmoking-Related Interstitial Fibrosis

ÅRelated to emphysema

ÅCombined pulmonary fibrosis and emphysema 
(CPFE syndrome)

Yousem SA Modern Pathology 2006;19:1474; Katzenstein ALA et al Human Pathology 2010;41:316
Kawabata et al. Histopathology 2008;53:707; Reddy TL et al Ann Am Thorac Soc. 2013; 10:590-601
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SRIF WITH EMPHYSEMA & HONEYCOMB CHANGE



SRIF WITH FIBROBLAST FOCI



Respiratory Bronchiolitis with Fibrosis
INTERSTITIAL FIBROSIS



Respiratory Bronchiolitis with Fibrosis
INTERSTITIAL FIBROSIS
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SMOKING RELATED INTERSTITIAL 
FIBROSIS AS DIFFUSE LUNG DISEASE

Å6 patients, all ex or current smokers

ÅVariety of symptoms and signs, mostly dyspnea

ÅImaging: bilateral ground glass opacities 

ÅPathology: SRIF

ÅSmoking cessation, steroids

ÅFollow-up: stable or improved

Vehar SJ et al Am J Clin Pathol 2023;159:146-157
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SYMPTOMATIC SMOKING RELATED 
INTERSTITIAL FIBROSIS  

ÅThere are a variety of forms of interstitial fibrosis 
associated with smoking

ÅSome are incidental

ÅSome are clinically significant

ÅNeed good clinical correlation and imaging to know 
which form a patient has
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LANGERHANSô CELL HISTIOCYTOSIS
(LANGERHANS CELL GRANULOMATOSIS/ 
EOSINOPHILIC GRANULOMA/HISTIOCYTOSIS X)

Interstitial lung disease linked to 
cigarette smoking characterized by an 

abnormal proliferation of 
peribronchiolar Langerhansô cells 
(eosinophils may be very scarce)

Polyclonal           Monoclonal

Assoc. with BRAF V600E mutations
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LANGERHANS CELL HISTIOCYTOSIS 
CLINICAL FEATURES

ÅYoung adults

ÅCigarette smokers (previous: 28%)

Å75% symptomatic: Cough, dyspnea on 
exertion, pneumothorax, chest pain

Å15% extrapulmonary disease (bone)
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Bronchiolar centered cellular stage
LCH cells, eos, lymphs, smokerôs macs

ñCystò  Formation
Due to location, necrosis

Fibrosis of nodules
Paracicatricial airspace enlargement,

Honeycomb change
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Pulmonary 
Langerhansô Cell 
Histiocytosis



©2021 Mayo Foundation for Medical Education and Research  |  slide-45

35-yo M 

smoker with 

SOB and upper 

zone nodules 

on HRCT
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35-yo M 

smoker with 

SOB and upper 
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Pulmonary 
Langerhans 

Cell 
Histiocytosis
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Organizing 
pneumonia foci 

in PLCH
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Granulomatous

PLCH
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PLCH: 
Bronchiolocentric* 
with paracicatricial 

airspace 
enlargement *
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PLCH: With 
ñcystificationò
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TBBX DIAGNOSIS 
OF PLCH

20% Positive Tbbx
Vassallo et al NEJM 346:484, 2002

CD1a
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BRAF V600E
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PLCH-not 
always 

bronchiolocentric 
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CD1a
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