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LEARNING OBJECTIVES

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

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

AList the changes in the lung caused by smoking
and vaping
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BRONCHIOLITIS OBLITERANS ORGANIZING PNEUMONIA

GAry R. ErLEr, M.D., THOMAS V. CoLBy, M.D., THErRESA C. McLoupn, M.D., CHARLES B. CARRINGTON,
AND EpwArD A. GAENSLER, M.D.

Abstract In 50 of 94 patients with bronchiolitis obliterans
we found no apparent cause or associated disease, and
the bronchiolitis obliterans occurred with patchy organiz-
ing pneumonia. Histologic characteristics included poly-
poid masses of granulation tissue in lumens of small air-
ways, alveolar ducts, and some alveoli. The fibrosis was
uniform in age, suggesting that all repair had begun at the
same time. The distribution was patchy, with preservation
of background architecture. Clinically, there was cough or
flu-like iliness for 4 to 10 weeks, and crackles were heard
in the lungs of 68 per cent of the patients. Radiographs
showed an unusual pattern of patchy densities with a
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“ground glass” appearance in 81 per cent. Physiologicall
there was restriction in 72 per cent of the patients, and gg
per cent had impaired diffusing capacity. Obstruction was
limited to smokers. The mean follow-up period was fou
years. With corticosteroids, there was complete clinjes
and physiologic recovery in 65 per cent of the subjagte
two died from progressive disease. This disorder diffar
from bronchiolitis obliterans with irreversible obstruction.
was confused most often with idiopathic pulmonary fibe,
sis. In view of the benign course and therapeutic re.
sponse, a histologic distinction is important. (N Engl J Meg
1985; 312:152-8.) -

ANot_ ure bronchiolitis obliterans
(obliterative bronchiolitis)

ANot idiopathic pulmonary fibrosis
AGood prognosis with steroids
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ATS/ERS CLASSIFICATION

CRYPTOGENIC ORGANIZING PNEUMONIA

1985, Epler and colleagues described the-same enmy undesdie |i
term bronchiolitis obliterans organizing pneumonia (EGDP}
and that latter term came into common usage (sometimes i'En{-_.--_- o
ferred to as idiopathic BOOP) (37). The term cryptogenic orga-
nizing pneumonitis (COP) is preferred because it conveys the |
essential features of the syndrome described below and avoids. |
confusion with atr way diseases such as constrictive bronchiolitis | * -
obliteransw san_be pmblematm with the term BOOP. Fea- |

fres of the organizing preumonia pattern are organization |

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
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CICATRICIAL ORGANIZING PNEUMONIA

A12 patients with Cryptogenic Organizing
Pneumonia (COP)

A55% had progressive or persistent infiltrates
£A25% had osseous metaplasia

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

ASuggested the pattern might be associated with
pPOOr response to steroids



CICATRICIAL ORGANIZING PNEUMONIA

A 10 pts identified by pattern, not disease
A20% had radiographic ossification
AMimic of fibrotic NSIP
ANon-progressive disease

AEhlers Danlos-1 patient



CICATRICIAL ORGANIZING PNEUMONIA

A Single institution

A 56 total cases with > 10% cicatricial foci

£9/56 (16%) > 50%, 5 with ossification, all with
fibrous linear bands (Mimic of fibrotic NSIP)

ACOP, 7: RA, 1; aspiration, 1
ANo adverse outcome-indolent course
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CICATRICIAL ORGANIZING PNEUMONIA

AProbably not associated with worse outcome

ADifferential diagnosis
ACryptogenic disease
AEhlers Danlos syndrome
ACTD
AAspiration

ACan be a trap for pathologists

©2021 Mayo Foundation for Medical Education and Research | slide-15



Current smoking prevalence

Percentage of daily smokers: age 15+, 2019 or latest data available

-
37%

0%

Overall smoking prevalence is declining but there are still more than one
billion smokers in the world.

Source: WHO GTCR, 2021 THE TOBACGO AT'.AS
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SMOKING RELATED DIFFUSE LUNG
DISEASE (EXCLUDING COPD)

A Respiratory bronchiolitis

A Desquamative interstitial pneumonia
A Smoking related fibrosis

A Langerhans cell histiocytosis
AVaping induced lung disease
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RESPIRATORY BRONCHIOLI TS {RB) o

" o

AAccumulation of macrophages in
and around respiratory bronchioles

ACommon incidental finding In | Respiratory
bronchiole

lungs of smokers s
| Rarely other exposures
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RESPIRATORY BRONCHIOLITIS (RB)
A

A

AThe presence of RB as the only histologic finding in
patients with signs and symptoms of interstitial lung
disease 1

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

A4th-5th decade
ACough and dyspnea

ACurrent or past heavy smokers
ALow DLCO
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i Respiratory Bronchiolitis ? h

Respiratory Bronchiolitis T Interstitial Lung Disease?
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Reswatory Bronchlolltls
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DESQUAMATIVE INTERSTITIAL PNEUMONIA

AProminent alveolar macrophages
Granular, pigmented cytoplasm

A!—Iomogeneous (uniform pattern)
Temporal homogeneity
Geographic homogeneity

APreservation of lung architecture
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DESQUAMATIVE INTERSTITIAL PNEUMONIA

A4th-5th decade

ACough and dyspnea

ACurrent or past heavy smokers
ARarely other exposures
ARestriction typical
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.. . cells often ontalkmed cl o

ofayelloworred-or own transl uce appear

In comparison with hemosiderin, the granules were |

ess refractile an of r ti1 vely
Liebow et al. Am J Med 1965 | _
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DIP AND RBILD

Points Along the Same Spectrum of
Smoking-Related Interstitial Lung Disease

RB = Nnasymp
radiographic abnormalities
In smokers

RB = explanation for
breathlessness &
restri cti ¢

Incidental RB
(eg, lobectomies for ca)




SMOKING AND FIBROSIS

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

ANo obvious diffuse lung disease

AAsymptomatic

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



SMOKING AND FIBROSIS

A Respiratory bronchiolitis with fibrosis
A Smoking-Related Interstitial Fibrosis

A Related to emphysema

A Combined-ou SR | I
(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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SMOKING RELATED INTERSTITIAL
FIBROSIS AS DIFFUSE LUNG DISEASE

A6 patients, all ex or current smokers

AVariety of symptoms and signs, mostly dyspnea
Almaging: bilateral ground glass opacities

A Pathology: SRIF

A Smoking cessation, steroids

A Follow-up: stable or improved

Vehar SJ et al Am J Clin Pathol 2023:159:146-157



SYMPTOMATIC SMOKING RELATED
INTERSTITIAL FIBROSIS

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

A Some are incidental
A Some are clinically significant

ANeed good clinical correlation and imaging to know
which form a patient has
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LANGERHANSO CELL HI STI ¢

(LANGERHANS CELL GRANULOMATOSIS/
EOSINOPHILIC GRANULOMA/HISTIOCYTOSIS X)

Interstitial lung disease linked to
cigarette smoking characterized by an
abnormal proliferation of
peri bronchi ol ar Lange
(eosinophils may be very scarce)

Polyclonal === Monoclonal

Assoc. with BRAF V600E mutations




LANGERHANS CELL HISTIOCYTOSIS
CLINICAL FEATURES

AYoung adults
A Cigarette smokers (previous: 28%)

A75% symptomatic: Cough, dyspnea on
exertion, pneumothorax, chest pain

A 15% extrapulmonary disease (bone)

©2021 Mayo Foundation for Medical Education and Research | slide-42



Bronchiolar centered cellular stage
LCH cells, eos, |l ymphs, sm

NCysto For
Due to location, necrosis

Fibrosis of nodules
Paracicatricial airspace enlargement,
Honeycomb change




Pulmonary
_,anger hans
Histiocytosis

0V.,12,2002
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35-yo M
smoker with
- SOB and upper
zone nodules
on HRCT
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35-yo M
smoker with
SOB and upper
zone nodules
on HRCT
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Pulmonary
Langerhans
Cell
Histiocytosis




Organizing
pneumonia focli
iIn PLCH
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G PLCH:

B i
\ \n"

%' Bronchiolocentric*
L .1 with paracicatricial
| alrspace

enlargement 4
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PLCH: With
nNncystif
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TBBX DIAGNOSIS
OF PLCH

20% Positive Tbhbx
Vassallo et al NEJM 346:484, 2002
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PLCH-not

always
bronchiolocentric
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