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Key take home point



Learning objectives

● Briefly assess the known risks of smoking traditional combustible cannabis

● Explore the EVALI outbreak  



● Cannabis, AKA marijuana, contains, among others, three psychoactive 

substances:
○ THC - 9-tetrahydrocannabinol

○ CBN - cannabinol

○ CBD - cannabidiol

● Most widely used illicit drug worldwide, 2.6-5% of the world’s population

● Consumed in many ways but we are going to focus on smoking/inhalation
○ Joint, pipe, blunt*, vape

● Smoked in a different manner than tobacco
○ Larger volumes, longer inspiration/hold, smoked without a filter (↑ particulate matter and temp)

● Hard to study - the joint-year, information bias, variable tobacco consumption

Brief background of cannabis

Chatkin JM et al, Arch. Bronconuem. 2017.



Pulmonary health effects of smoking cannabis (epi 

level)

● Lung cancer

● Other chronic respiratory illness
○ COPD, chronic bronchitis, etc



AIM, v 169 n2, July 2018.

● No clear link to airway 

obstruction by spirometry 

(but maybe subtle 

measures - sRaw)

● Chronic cough and 

sputum production appear 

to be associated



Zhang et al, Intl J Cancer, 2015

● 2,159 cases and 2,985 controls in six studies that met criteria

● Habitual use: 1 joint-year (1 joint daily for 1 year)
○ Including non-tobacco users (370 cases and 1,358 controls)



EVALI



Basic anatomy of e-cig devices

Chun L et al, AJPLCMP, May 2017.





E-cig risk from the liquid

● Vegetable glycerin or propylene glycol (stage smoke)
○ GRAS by the FDA for ORAL CONSUMPTION but no long term studies on lung health

○ Different puffing topography

● Nicotine

● Additives

● Leach from coil



Chun L et al, AJPLCMP, May 2017.



Garcia-Arcos et al, Thorax, 2017.



Garcia-Arcos et al, Thorax, 2017.



MMWR







NEJM, September 2019



● VG/PG

● Nicotine

● Heat

● Coil

● THC formulations

● Other?

● Interactions

EVALI: potential mechanisms



● Bronchoalveolar lavage (BAL) fluid from 29 patients in 10 states

● Looked for: vitamin- E-acetate, medium chain triglycerides. Plant oils, 

petroleum distillates, (including mineral oil), diluent terpenes. Cannabinoids, 

and nicotine

● Controlled for diplamitoylphosphatidylcholine (*DPPC, primary lipid in lung 

surfactant)

Blount B et al, MMWR, November 2019





CDC findings suggest vitamin E-acetate may be 

culprit

● 27 Samples analyzed

● Median age 23 year (range 16-67)

● Vitamin E detected in all samples (with negligible levels of the other 

compounds in question)



Pathology reports range widely

● Diffuse alveolar damage

● Lipoid pneumonia

● Acute necrotizing pneumonitis

● Organizing pneumonia with lipid-laden macrophages

● Non-specific inflammation

● Hypersensitivity pneumonitis

● Eosinophilic pneumonia

Dr. Carolyn Calfee, UCSF



Which is the culprit(s)? Take a good exposure hx!

Dr. Carolyn Calfee, UCSF



The inside scoop from www.dabconnection.com



EVALI management notes

● Much like ARDS
○ Lung protective ventilation

○ Supportive care (pressors, etc)

○ Rule out infection 

○ ECMO if needed



Conclusions

● Nothing but air should go into the lungs

● Smoking combustible cannabis causes chronic bronchitis but lung cancer risk 

much less clear than with tobacco

● Maintain a high index of suspicion in patients presenting with acute 

respiratory complaints

● Take a good exposure history

● EVALI may be due to the diluent vitamin-E acetate but very little is known with 

certainty

● If cessation is the only (maybe….) legitimate use for ENDs, perhaps require a 

prescription?



Thank you 

● All of you for standing up for sensible tobacco/nicotine control policy

● Dr. Carolyn Calfee, UCSF


