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Objectives

• At the end of this presentation 
participants will be able to 
• Describe respiratory harms caused by e-

cigarette/vaping devices

• Recognize the characteristics of e-cigarette or 
vaping product use associated lung injury 
(EVALI)

• Feel more comfortable sharing information 
with patients (and friends! and family 
members!) about the risks associated with e-
cigarette/vaping device use



• Designed by a Chinese pharmacist 
as a smoking-cessation product

• Introduced in the US in 2006 
independently of Big Tobacco

• Vaping products have many names 
(mods, vapes, sub-ohms, vape 
pends, e-hookahs, tanks, 
electronic nicotine delivery 
systems (ENDS))



Anatomy of an E-cigarette

• Vaping is the act of inhaling a heated, 
aerosolized substance

• Smoking is the inhalation of a burned 
substance

• Smoking occurs at much higher 
temperatures than vaping and leads to a 
much more complex mixture of chemicals

CDC. E-cigarettes, or vaping, products visual dictionary. 



CDC. E-cigarettes, or vaping, products visual dictionary. 





E-Liquid/Vape Juice

• What’s in it?
• ???

• FDA testing has demonstrated 
substances not listed as ingredients

• Variable origin sources

• Not all solutions contain nicotine or 
cannabis

• Vegetable glycerine and propylene 
glycol used as humectants

• “Food grade” flavouring

CDC. E-cigarettes, or vaping, products visual dictionary. 
Physicians for a smoke-free Canada. https://smoke-free.ca/resources.





How much nicotine do you get?

Cigarettes

• Depends on 
• Tobacco content

• Filters and vents 

• Smoking behaviours

E-cigarettes/Vaping Products

• Depends on
• Nicotine concentration

• In Canada 0-66 mg/mL

• Other components of the e-liquid

• Device characteristics

• Vaping behaviours 
• User experience

• Puffing intensity

Tobacco Control, 1998;7:369-375
Current Neuropharmacology, 2018;16(4):438-459



CDC

Vaping aerosol

CDC

Lung.ca

CMAJ, 2019;191(48):E1321

NOT JUST WATER 
VAPOUR



Effects on the respiratory system

J Physiol, 2020;598(22):5027





E-cigarette or vaping product use associated 
lung injury (EVALI)

• Between 2012-Aug 2019, 30 publications identifying vaping-
associated pulmonary insults. No reported deaths

• EVALI was described summer 2019 due to an outbreak of severe 
unexplained respiratory illness in Wisconsin and Illinois 

• Common feature of using an e-cigarette/vaping product in 90 days 
before symptom onset

CMAJ 2019 Dec 2;191:E1321-31.



EVALI



Imaging examples

NEJM 2019; 381(15):1486

A: 20 yo M, diffuse alveolar damage 
with dependent consolidation and 
diffuse ground-glass opacity

B: 19 yo F, acute eosinophilic 
pneumonia with diffuse nodular areas 
of consolidation and ground-glass 
opacity

C: 35 yo M, hypersensitivity 
pneumonitis with extensive 
centrilobular ground-glass attenuation 
nodules with lobules of mosaic 
attenuation

D: 49 yo F, giant-cell interstitial 
pneumonia with fibrosis characterized 
by peripheral reticulation, ground-glass 
opacity and mild traction bronchiectasis



Pulmonary Illness Related to E-Cigarette use 
in Illinois and Wisconsin – Final Report

NEJM, 2020;382(10):903-916

Characteristic Values

Median age (range) – yr 21 (15-53)

Male sex – no./total no. (%) 77/98 (79)

Median duration of symptoms before presentation (range) - days 6 (0-155)

Any respiratory symptom – no./total no. (%) 95/98 (97)

Any gastrointestinal symptom – no./total no. (%) 75/98 (77)

Any constitutional symptom – no./total no. (%) 98/98 (100)

Hospitalization – no./total no. (%) 93/98 (95%)

Admission to intensive care unit – no./total no. (%) 52/98 (53%)

Intubation and mechanical ventilation – no./total no. (%) 25/98 (26%)

Median duration of hospitalization (range) – days 6 (1-72)

Death – no./total no. (%) 2/98 (2)



Cases to date

Canada (PHAC)

• As of Aug 14, 2020
• 20 cases reported to PHAC

• BC (5), AB (1), ON (5), QC (6), NB 
(2), NL (1)

• 5 in each age group 15-19, 20-34, 
35-49, 50+ years

• 12 male

• No deaths

USA (CDC)

• As of Feb 18, 2020
• 2807 hospitalized cases or deaths

• All 50 states, DC, Puerto Rico, US 
Virgin Islands

• 68 deaths



NEJM, 2020;382(8):697-705



Vitamin E acetate in THC products

• Vitamin E acetate (VEA) identified in THC product seizures in multiple 
states in 2019, not 2018

• FDA analysis (as of Feb 2020)
• 77% of samples contained THC

• 50% of THC products contained VEA as a diluent

• 29% of THC products contained other diluents such as medium chain 
triglycerides

• FDA analysis of samples connected to 93 patients with CDC case 
numbers
• 73% contained THC, 81% contained VEA, 32% contained aliphatic esters

https://www.fda.gov/news-events/public-health-focus/lung-injuries-associated-use-vaping-products



Vitamin E acetate

• Similar colour and viscosity as THC

• Thickener used to cut THC vape liquid

• Possible mechanism:
• VEA disruption of surfactant function

• Thermal decomposition leads to formative reactive volatile organic 
compounds

• Although safe for ingestion and topical use (“food grade”), not safe 
for inhalation

Chem Res Toxicol. 2020 Aug 26.
PLoS One, 2020;15(9):e0238140



EVALI Cases

• Emergency department visits related to e-cigarette/vaping products 
declined after September 2019
• Increased public awareness of the risk associated with THC-containing vape products
• Removal of vitamin E acetate from some products
• Increased product regulation
• SARS-CoV-2

• Vitamin E acetate is not the                                                                                 
only culprit

https://www.canada.ca/en/public-health/services/diseases/vaping-pulmonary-illness.html



Algorithm for 
management

MMWR, November 22, 2019, Vol 68, No. 46, pp 1081

NOTE: Published before SARS-CoV-2





MMWR, November 22, 2019, Vol 68, No. 46, pp 1081



MMWR, November 22, 2019, Vol 68, No. 46, pp 1081



MMWR, November 22, 2019, Vol 68, No. 46, pp 1081



Other risks to consider

• Device malfunctions
• Defective batteries causing fires 

and explosions

• Defective vaping products causing 
fires and explosions

• Device modifications

• Acute nicotine poisoning



In Summary

• Vaping products are not a harmless alternative to combustible 
smoking

• Users do not inhale ‘just water vapour’

• There are many different ways vaping products can cause harm

• EVALI usually presents with respiratory, GI and constitutional 
symptoms and is a diagnosis of exclusion



Helpful online resources

• Canada.ca/vaping

• Physicians for a smoke-free Canada: https://smoke-free.ca/

• CDC: https://www.cdc.gov/tobacco/basic_information/e-
cigarettes/index.htm

• The Lung Association
• Lung.ca (Canadian)
• Lung.org (American)

• FDA: https://www.fda.gov/news-events/public-health-focus/lung-
injuries-associated-use-vaping-products 

• Stanford Medicine Tobacco Prevention Toolkit

https://smoke-free.ca/
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/index.htm

