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Objectives

• Describe histologic features that allow a specific diagnosis in non-
neoplastic lung pathology.

• Assess when expert opinion or send out may be necessary for 
diagnosis.
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NON-NEOPLASTIC 
LUNG PATHOLOGY
DO YOU HAVE TO SEND EVERYTHING 
OUT TO AN EXPERT?

© College of American Pathologists.

o Mycobacteria (necrotizing and non-necrotizing granulomas)
o Fungi (granulomas)

– Histoplasma (necrotizing)*
– Cryptococcus (necrotizing, non-necrotizing)
– Coccidioides (necrotizing)
– Blastomyces (necrotizing - suppurative)

• Bugs that are seen mostly in immunosuppressed patients
o Pneumocystis*
o CMV
o Nocardia

• Aspergillus* (wide variety of tissue reactions)

You can handle most bugs

*Common

Mukhopadhyay S, Gal AA. Arch Pathol Lab Med 2010;134:667-90 
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FUNGAL 
YEASTS

© College of American Pathologists.

Pulmonary histoplasmoma (healed)

• Residuum of healed acute 
histoplasmosis: necrotizing 
granuloma identical to TB

• Incidental finding of lung nodule 

• Cultures always negative because 
organisms are dead

• No treatment required
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Histoplasmosis

© College of American Pathologists.
Doxtader EE, et al. Hum Pathol

2010;41(11):1530-5
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Fungal yeasts - how far can 
we go with histology alone? 

•64/F

•Breast cancer, 
new lung 
nodule

© College of American Pathologists.
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GMS: 
Histoplasma

© College of American Pathologists.

Fungal yeasts - how far can 
we go with histology alone? 
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Darling S. J Exp Med 1905;344:665-71. 
Goodwin RA. Medicine (Baltimore) 1980;59(1):1-33. 
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53/M, renal transplant, CMV-pos donor, 
pred/mycophen

Fever, dyspnea, LUL infiltrate - later bilateral 
opacities

Clinical: CMV pneumonia vs. lymphoma
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Disseminated 
histoplasmosis

© College of American Pathologists.

Cryptococcus Diff-Quik

Mucicarmine

Pap stain
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Mucicarmine

GMS

© College of American Pathologists.

Blastomycosis52/M

Lung biopsy 
diagnosis: 

“Suppurative 
granulomatous 
inflammation 
(numerous 

Blastomyces 
organisms 
present)
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Blastomycosis:

Neutrophils + granulomas 
(“pyogranulomas”, 
suppurative granulomas)

Nuclear material

Broad-based budding

© College of American Pathologists.

Coccidioidoma
Spherules
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Histoplasma
yeasts

Small, uniform

Oval or tapered

Narrow-based 
budding

GMS is best 
stain

Negative for 
mucicarmine

© College of American Pathologists.

Cryptococcus 
yeasts

Small, lots of 
size variation

Round

Narrow-based 
budding

GMS is best 
stain

Positive for 
mucicarmine
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Blastomyces
yeasts

Large

Round

Broad-based 
budding 
(“BBBB”)

GMS is best 
stain

Negative for 
mucicarmine

© College of American Pathologists.

Coccidioides
spherules

Very large

Round

No budding (they 
contain 
endospores)

GMS is best stain

Negative for 
mucicarmine
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FUNGAL 
HYPHAE
FUNGAL 
HYPHAE

© College of American Pathologists.

Most common in lung: Aspergillus
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Aspergillus

© College of American Pathologists.
Necrotizing granuloma (not an aspergilloma)Aspergilloma (mycetoma, fungus ball)

Aspergilloma = fungus ball within dilated airway/cavity
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Allergic mucin in 
ABPA

© College of American Pathologists.

Invasive aspergillosis
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Chronic necrotizing (cavitary) aspergillosis

© College of American Pathologists.Dermawan JKT, et al. Histopathology 2020;76(5):685-97.
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Rhizopus (these images) can look exactly like 
Mucor and Lichtheimia (previously Absidia)

© College of American Pathologists.

Scedosporium
(previously

Pseudallescheria)
can look exactly 
like Aspergillus
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Fungal hyphae - how far can 
we go with histology alone? 

© College of American Pathologists.

• With fungal hyphae I am never definitive

• Necrosis (fungal hyphae present)

oComment: The hyphae are septate and show narrow-
angle branching. In the lung, most cases with this 
morphology represent Aspergillus. However, other 
fungi such as Scedosporium and Fusarium can 
appear similar. Results of cultures will be important    

My approach to reporting fungal hyphae
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MYCOBACTERIA

© College of American Pathologists.

Tuberculosis

TB cannot be distinguished from NTM without 
cultures or FFPE PCR
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NTM (MAI on cultures)

© College of American Pathologists.

Mycobacterial
granuloma 

Jain D, et al. Semin Diagn Pathol 2017;34(6):518-29 
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PNEUMOCYSTIS

© College of American Pathologists.

Pneumocystis

Froth with dots 
(H&E) 
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Froth with 
dots (H&E) 

© College of American Pathologists.

Froth with 
dots (Pap) 
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Crescents, 
“crushed 

ping pong”, 
intracystic

dots 
(GMS) 

© College of American Pathologists.

If you find Pneumocystis, look for CMV!
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NOCARDIA

© College of American Pathologists.

Usual tissue 
reaction to 
Nocardia: 

neutrophils + 
histiocytes

Mimics abscess

May be vaguely 
granulomatous 
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In my 
experience, in 

FFPE histology, 
GMS is by far 
the best stain 
for Nocardia

BUT: for boards 
and other 

exams, it is 
AFB-positive

© College of American Pathologists.

Look for 
long 

filamentous 
bacteria
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Nocardia infects patients with PAP

© College of American Pathologists.

VIRUSES
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YOU MIGHT NEED 
HELP HERE…

© College of American Pathologists.

Scars

A scar is 
fibrosis that 
distorts lung 
architecture; 
can form a 
lung mass
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Pulmonary 
Langerhans 

cell 
histiocytosis

Clues: stellate 
irregular 
nodules, 
smoking-
related 

background, 
cells within 

nodule

© College of American Pathologists.Mukhopadhyay S, Mehta AC. Arch Pathol Lab Med 2018;142:1054-1068 

Pulmonary 
Langerhans 

cell 
histiocytosis

Clinical clues: 

Adult smoker with 
bilateral mm-size 
nodules

Imaging: multiple 
bilateral mm-sized 
nodules
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Exogenous 
lipoid 

pneumonia

Macrophages 
with coarse 
vacuoles; 

fibrosis and 
spaces (lipid) 
in interstitium

© College of American Pathologists.
Exogenous lipoid pneumonia
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Endogenous

Mukhopadhyay S. Non-Neoplastic Pulmonary Pathology. 2016. Cambridge Univ Press

Exogenous
Exogenous 

lipoid 
pneumonia

Endogenous: 
from cell 

breakdown

Exogenous: 
aspiration of 
oily things

© College of American Pathologists. Mukhopadhyay S, et al. Am J Clin Pathol 2020;153(1):30-39. PMID 31621873

VAPINGEXOGENOUS 
LIPOID 

PNEUMONIA
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Methotrexate 
toxicity

Drug toxicity is 
always a 

diagnosis of 
exclusion (not 
based purely 
on pathology)

© College of American Pathologists.

Amiodarone
toxicity
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Pembrolizumab 
toxicity

Immune checkpoint 
inhibitor toxicity is 

increasing with 
increasing use of 
immunotherapy; 

organizing 
pneumonia, vague 
granulomas, foamy 

macrophages, 
eosinophils

© College of American Pathologists.

Talc granulomatosis
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Eosinophilic 
pneumonia

Eosinophils within 
airspaces, many 
potential causes. 
Etiology seldom 

apparent on 
histology

© College of American Pathologists.

Strongyloides
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Paragonimus

© College of American Pathologists.

Dirofilaria
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Echinococcus

© College of American Pathologists.
Mukhopadhyay S, Katzenstein AL. Am J Surg Pathol 2007;31(5):752-9 

Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)

Pill fillers 
(crospovidone, 
microcrystalline 

cellulose)
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Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)

Pill fillers 
(crospovidone, 
microcrystalline 

cellulose)

© College of American Pathologists.

Identification of 
food particles is 
key but can be 
very difficult!

Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)
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Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)

Classic 
vegetable 

particle with 
giant cell

© College of American Pathologists.

Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)

The challenge 
is to identify 
cases where 
food particles 

are 
degenerated 
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Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)
Degenerated 
food particles 
are commonly 
missed; one of 
few “etiologies” 

that can be 
diagnosed by 

histology

© College of American Pathologists.
Mukhopadhyay S, Katzenstein AL. Am J Surg Pathol 2007;31(5):752-9 

Aspiration 
pneumonia 
caused by 
aspiration 

of food 
(and other 
particulate 

matter)

This particle is 
a so-called 

“lentil”
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Particulate matter aspiration is one of the few definitive 
non-neoplastic diagnoses you can make in a lung biopsy
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ILD: YOU GOT 
THIS!

© College of American Pathologists. Mukhopadhyay S. Non-Neoplastic Pulmonary Pathology. 2016. Cambridge University Press

Sarcoidosis
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Sarcoidosis Hypersensitivity

© College of American Pathologists.

Pulmonary 
alveolar 

proteinosis
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Pulmonary 
Langerhans 

cell 
histiocytosis

Easy to 
diagnose in 
surgical lung 

biopsies

Key: vague 
nodules!

© College of American Pathologists.

Pulmonary 
Langerhans 

cell 
histiocytosis

Multiple 
bilateral tiny 
nodules are 

often 
suspected to 

be miliary 
metastases or 

infection
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63/F - h/o SLE, RA, multiple nodules, all <1 cm, some cavitary

Pulmonary 
Langerhans 

cell 
histiocytosis

Diagnosis by 
CT-guided 

core needle 
biopsy is 
possible!

© College of American Pathologists.
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ILD: HELP!

© College of American Pathologists.Mukhopadhyay S, Mehta AC. Arch Pathol Lab Med 2018;142:1054-1068 

Organizing 
pneumonia

Key feature: fibroblast 
plug (“Masson body”)

This is a “micropolyp” 
of fibroblasts in a 

pale, myxoid-looking 
stroma
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Common tissue 
response in injured 
lung (it is a form of 
acute lung injury)

Most common cause: 
prior infectious 
pneumonia

Others: drugs, 
connective tissue 
disease, aspiration, 
idiopathic 

Organizing 
pneumonia

© College of American Pathologists.

Hypersensitivity 
pneumonitis
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52/F surgical lung biopsy

Fairly diffuse, mild interstitial 
chronic inflammation (cellular 
chronic interstitial pneumonia)

Can you spot a granuloma?

Hypersensitivity 
pneumonitis

© College of American Pathologists.

Fairly diffuse, mild interstitial 
chronic inflammation (cellular 
chronic interstitial pneumonia)

Can you spot a giant cell?

Hypersensitivity 
pneumonitis
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Chronic bronchiolitis (black 
arrow) with tiny poorly formed 

granuloma (red arrow)

Hypersensitivity 
pneumonitis

© College of American Pathologists.

Lymphocytes within interstitium 
(green arrow)

Multinucleated giant cell (black 
arrow) with cholesterol 

cleft/inclusion. 

Foamy macrophages within 
adjacent airspaces (red arrow)

Hypersensitivity 
pneumonitis
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Chest CT: axial inspiratory 
images

Upper, mid and lower lungs): Mosaic attenuation with areas of increased attenuation (ground glass opacity, white arrow) and 
decreased attenuation (air-trapping, purple arrow) = “head-cheese sign”

Images courtesy of Rahul Renapurkar, MD, Cleveland Clinic

Hypersensitivity 
pneumonitis

© College of American Pathologists.

Usual interstitial pneumonia 
(UIP)
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Basics: Pathology of UIP

• Interstitial fibrosis with scarring and honeycomb 

change abruptly juxtaposed to normal lung 

(patchwork pattern)

• Old fibrosis (collagen) + ongoing fibrosis (fibroblast 

foci)

Mukhopadhyay S. Mod Pathol 2022;35(5):580-588

© College of American Pathologists.

Patchwork 
pattern

Fibroblast focus 
(plural: fibroblast foci)

Usual interstitial pneumonia 
(UIP)
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The problem with UIP diagnosis is that 
imaging is often interpreted as “not UIP”

© College of American Pathologists.

How do we know the pathologic 
impression is the correct one?

Sverzellati N, et al. Radiology 2010;254(3):957-964
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Organizing pneumonia

• 70/M, cough and dyspnea for 1.5 years
• Ex-smoker
• FVC and DLCo declining
• Transbronchial biopsy

HRCT: “Bilateral lung reticular opacities with 
involvement of immediate subpleural regions. 
There is questionable honeycombing. These 
findings are likely representing early interstitial 
lung disease and UIP pattern is favored”

UIP

© College of American Pathologists.

Organizing pneumoniaUsual interstitial pneumonia 
(UIP)
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Organizing pneumoniaUIP

© College of American Pathologists.

Organizing pneumoniaUIP
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Organizing pneumoniaUsual interstitial pneumonia 
(UIP)

© College of American Pathologists.

Diagnosis

• Lung, right middle lobe, transbronchial biopsy - Interstitial 

fibrosis with honeycomb change consistent with usual 

interstitial pneumonia

• Follow-up: Started on pirfenidone
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Vehar SJ, et al. Am J Clin Pathol 2023;159(2):146-57

Case 1 (46/M)

Progressive dyspnea on 
exertion

1.5 packs per day for 30 
years

FVC 94%
DLCO 39%

Smoking-related interstitial fibrosis (SRIF)

© College of American Pathologists.
Vehar SJ et al. Am J Clin Pathol 2022. PMID 36495281
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Non-specific interstitial pneumonia (NSIP)

© College of American Pathologists.

Chronic 
fibrosing 
interstitial 

pneumonia

Connective tissue disease-related interstitial lung disease 
(CTD-ILD) – patient with scleroderma
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Connective tissue disease-related interstitial lung disease 
(CTD-ILD) – patient with rheumatoid arthritis

Follicular bronchiolitis
Organizing pneumonia

© College of American Pathologists.

Connective tissue disease-related interstitial lung disease 
(CTD-ILD) – patient with polymyositis

Cellular NSIP
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Connective tissue disease-related interstitial lung disease 
(CTD-ILD) – patient with Sjogren syndrome

Lymphoid 
interstitial 

pneumonia 
(LIP)

© College of American Pathologists.

• Infections can (mostly) be diagnosed by you!

• Classic ILDs that fit with the clinical picture can be 

handled by you

• Biggest need to send out: ILDs that do not fit with clinical 

picture, ILD in cryobiopsies or transbronchial biopsies

Do you need to send every nonneoplastic lung 
pathology case out to an expert?
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Thank you!

© College of American Pathologists.

© College of American Pathologists.

Questions?

September 25, 2023
11

8
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