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PART 1: SMOKING 



What is this?



What is this?



What is this?



What is this?





BAL TBBx















Pigmented airspace macrophages, smoking-related

• This finding has been given a confusing and misleading term: “respiratory 
bronchiolitis”; sounds like “inflammation of the bronchioles”

• “itis” refers to macrophages!

• Respiratory bronchiole is not the only structure involved
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Pulmonary Langerhans cell histiocytosis

Paul Langerhans, German pathologist























Yum!!!!! Cigarette-

dirt!!!







Langerhans cell











58/F - clinical and radiologic findings s/o UIP



28/F - Radiology: cystic changes c/w LAM



49/M - spontaneous pneumothorax





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



Pulmonary Langerhans cell histiocytosis

• A form of smoking-related interstitial lung disease

• Nearly 100% of cases occur in smokers!

• Think of this if you get a surgical lung biopsy in a patient with multiple 
bilateral lung nodules: your clinician will suspect mets or infection!







Emphysema SRIF











Smoking-related interstitial fibrosis (SRIF)

• A recently described form of smoking-related interstitial lung disease

• Pathognomonic triad = “ropy” alveolar septal fibrosis + emphysema + 
pigmented airspace macrophages

• Highly specific for smoking

• Often misdiagnosed as NSIP, HP, UIP, RBILD/DIP, etc. 



PART 2: VAPING 



Vape (verb): To inhale the aerosol 
generated by a handheld battery-

powered electronic vaporizer

E-cigarette/ENDS

Contents of vapor:

Nicotine

Propylene glycol-
vegetable glycerin 

(“PG-VG”)

Flavorings

Weed vaporizer 
(vape pen)

Contents of vapor:

Tetrahydrocannabinol 
(THC)

+/- vitamin E acetate 
in illicit, off-the-street 

cartridges



2006-2007

vapegrl.com

E-cigarettes 
introduced 
in United 

States



2018

Debut of 
Honey Cut 

Leafly.com



2019

Leafly.com



2019

Leafly.com



September 6, 2019

Layden JE, et al. N Engl J Med 2020;382(10):903-916.



E-cigarette or Vaping product use Associated Lung 
Injury = EVALI

2019

Images courtesy of Teresa Candler



September 13, 2019 (around peak of outbreak)

Schier JG, et al. MMWR 2019;68(36):788-90



Butt YM, et al. N Engl J Med 2019;381(18):1780-1781. 

October 2, 2019



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

October 17, 2019







Mukhopadhyay S, et al. 
Am J Clin Pathol 2020
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Organizing 
pneumonia

Diffuse alveolar 
damage
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Pathology of vaping
= 

Acute lung injury (DAD, OP)

Remember 
this!



Can EVALI be diagnosed without 
BAL or lung biopsy?



Slides courtesy of Blanca Gonzalez, MD

16/F, h/o reactive 
airway disease

Chest pain, cough, 
dyspnea, fever

10d prior, admission 
for abdominal pain and 
diarrhea



Leukocytosis, elevated C-reactive protein
Started on ceftriaxone. Infectious disease consult 



Bronchoscopy performed: Negative Legionella, PJP and cultures





Diagnosis = EVALI. No lung biopsy required

Schier JG, et al. MMWR 2019;68(36):788-90



EVALI is a diagnosis of exclusion

There is no confirmatory 
diagnostic test 

Remember 
this!



Vape fluids in EVALI are 
mostly THC oils

Oil = lipid

Oil deposits in lung and 
causes damage

Hence, “acute lipoid 
pneumonia”

How to prove this?Oil red O stain on BAL fluid

Oil red O stain = pos

Theory proved!



Blount B, et al. N Engl J Med 2019



September 6, 2019

Number of pathologists in study = 0



September 13, 2019

Number of pathologists in study = 1



VAPING
EXOGENOUS 

LIPOID 
PNEUMONIA



“Lipoid pneumonia”?



Davidson KR, Fox DSL. N Engl J Med 2019 Nov 20; Epub ahead of print

Number of pathologists = 0



Larsen B, et al. N Engl J Med 2019 Nov 20; Epub ahead of print

Number of pathologists = 3



Thank You! Questions?

BAL, oil red O stain: case 1



Thank You! Questions?BAL, oil red O stain: case 2



Thank You! Questions?BAL, oil red O stain: case 3



Thank You! Questions?BAL, oil red O stain: case 4



Thank You! Questions?BAL, oil red O stain: case 5



Surprise! 
None of these BALs were from 

patients who vaped. 



Thank You! Questions?

Asthma



Thank You! Questions?Lung transplant for cystic fibrosis



Thank You! Questions?Sarcoidosis



Thank You! Questions?Lung transplant for pulmonary 
hypertension



Thank You! Questions?Lung transplant for 
bronchopulmonary dysplasia



Oil red O is not specific for vaping, 
and is not required for the 

diagnosis of EVALI

Remember 
this!

Mukhopadhyay S, et al. Am J Clin Pathol 2020;153(1):30-39. PMID 31621873
Cecchini MJ, et al. Arch Pathol Lab Med 2020; PMID 32401055



EVALI 
(final CDC update, Feb 18, 2020)

2,807 hospitalized cases
68 deaths

82% THC-containing 
152 THC-containing brands





Thank You! Questions?


