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Definition

• EVALI—E-cigarette or vaping product related acute lung injury

• Officially recognized by the CDC in the summer of 2019

• Peaks in incidence June through September 2019 with a decrease 
since, likely due to information/surveillance







EVALI—
National 
Statistics

• As of February 18, 2020
• 2807 hospitalizations—all states

• 68 deaths—29 states, not AZ, age range 15-75

• Hospitalizations: 66% male, median age 24, 
range 13-85 years, 15% under 18 y.o., 37% 
18-24 y.o., 24% 25-34 y.o., 24% over 35 
years

• As of January 14, 2020
• 82% using THC products, 33% exclusively—78% 

getting “informally”

• 57% using nicotine products, 14% exclusively—
69% getting commercially

• Numbers are declining during COVID





Pathology

• Acute fibrinous pneumonitis, diffuse alveolar 
damage, organizing pneumonia

• Acute eosinophilic pneumonia

• Diffuse alveolar hemorrhage

• Lipoid pneumonia

• Bronchiolar interstitial lung disease

• All suggest more than one mechanism and a 
continuum of disease
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Risks

• THC—present in lung lavage samples from 75-80% of acute injury 
victims

• Vitamin E acetate—used as a thickener, usually with THC—present in 
lung lavage of over 90% of acute injury victims

• Nicotine—present in lung lavage of over 60% of acute injury victims. 
Also present in lavage of smokers without symptoms

• Other elements—CBD, plant oils, medium chain triglycerides, 
petroleum products, byproducts



Traboulsi H J Int 
Mol Sci 2020



Patterns of disease shown in case reports of vaping-associated pulmonary illnesses: an 

overview of the medical literature up to Oct. 30, 2019*. 
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SD Maddock et al. N Engl J Med 2019;381:1488-1489.

Presentation, Characteristics, and Outcome of Six Patients in 

Utah with Pulmonary Illness Related to E-Cigarette Use.*



Aberegg SK et al, JAMA Network Open 2020

Newest Case Series



TS Henry et al. N Engl J Med 2019;381:1486-1487.

Computed Tomographic Scans of the Chest Obtained from 

Patients with Vaping-Associated Lung Injury.



JE Layden et al. N Engl J Med 2019. DOI: 10.1056/NEJMoa1911614

Chest Radiographs and High-Resolution Computed 

Tomographic Imaging in a 17-Year-Old Male Patient with 

Diffuse Lung Disease.



EVALI—
Clinical 
Features

• Shortness of breath

• Cough

• Chest pain

• Pleuritic chest pain

• Hemoptysis

• Fever and chills

• Nausea, vomiting, diarrhea

• Abdominal pain

• Present days to months ahead of acute 
process
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EVALI or 
COVID-19

• Symptoms similar: cough, chest pain, 
shortness of breath, hypoxia

• Even fever, nausea, vomiting, diarrhea, 
fatigue

• Maybe different: nasal congestion, loss of 
taste/smell

• Lab findings of inflammation in both

• Imaging may be similar



Confounders—
the ACE2 
Receptor

• ACE2 is a receptor protein on epithelial cells

• Breaks down large protein angiotensin II 
which causes inflammation and 
bronchoconstriction

• In smokers and likely vapers, ACE2 is 
upregulated—more receptors

• ACE2 is also the target of the SARS-CoV-2 
virus, so more ACE2 means more sites for 
virus to bind

• Rates of ICU hospitalization and ventilator 
need in COVID-19 are 2 times higher in 
smokers



Children and youth 13-24 yrs
More common symptoms if smoked and vaped – cough, fever, fatigue, difficulty breathing
And more likely to get a COVID-19 test
But even more likely to have a POSITIVE COVID-19 test

Giaha SM, et al J Adol Health 2020



And What 
About MIS-C?

• Multisystem inflammatory syndrome in 
children

• Usually post-COVID but symptoms are 
similar

• Fever

• Abdominal pain, vomiting, diarrhea

• Rash

• Bloodshot eyes

• Difficulty breathing



Treatment

• Hospitalization

• Include or exclude viral illnesses—Influenza, 
SARS-CoV-2

• Respiratory support—oxygen, ventilation, 
ECMO

• Antibiotics to cover community acquire 
pneumonia

• Consider steroids

• Prognosis – complete resolution to death—
no clear associations



COVID-19 Testing











Consider COVID-19 Testing







Co-
Management 
of COVID-19

• Supportive—oxygen, ventilation

• Prone positioning

• EVALI, COVID-19 and MIS-C should receive 
steroids

• Remdesivir

• Convalescent plasma







Follow-up

• Close follow up with primary MD

• May need repeat evaluations such as CXR or 
lung function testing

• Long term side effects are still unknown
• Some resolve completely

• Some relapse as steroids taper or vaping recurs

• Some have long-term oxygen need and 
pulmonary follow up

• Some develop adrenal insufficiency and need 
Endocrine follow up

• Long term side effects from COVID may be 
the same!



Residual symptoms 65%
Persistent radiographic abnormalities 40%
Abnormal PFT’s 44%

Aberegg SK et al, JAMA Network Open 2020



Risks to Our 
Children
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What Else—
Cigarette 
Smoking

• Declining but still 12% of high school students 
actively smoking cigarettes

• Over 80% of adolescent smokers persist into 
adulthood

• Symptoms—chronic cough, exacerbations of 
asthma, pulmonary exacerbations, 
atherosclerosis

• Clear risk of development of lung cancer and 
many other cancers as well as heart disease and 
COPD

• Nicotine dependence—as little as 100 cigarettes

• 31% of adolescent cigarette smokers vaped 
previously





And—
Marijuana

• Current use of 12th graders 23%

• Prevalence of vaping marijuana at 14% in 
2019

• Combustibles of tar and hydrocarbons

• Youth are using THC in vaping devices more 
and more



Cannabis Lung 
Manifestations

• Symptoms—cough, sputum productions, 
wheezing, dyspnea

• Acutely actually increased FEV1 and 
decreased EIB in asthma patients

• Chronic use associated with obstructive lung 
disease with decreased FEV1, decreased 
MMEF, decreased airway conductance and 
diffusing capacity

• Associated with lung cancer

• Much higher likelihood of EVALI if used via 
vaping vs nicotine products alone





Our Children 
at Risk

• Previous experimentation

• Previous vaping

• Smoking by parents and peers

• Attitudes and beliefs about the social 
implications and health consequences of 
smoking

• Depression

• Poor school performance

• Adverse experiences

• Substance use disorder



Our Children 
at Risk

• Children with underlying lung disease at 
increased risk

• Children and adolescents believe vaping to 
be “safer”

• Approximately 30% of children and 
adolescents who are actively vaping have 
asthma—may be more prone to EVALI

• Approximately 5-10% of adolescents with 
cystic fibrosis smoke cigarettes or vape



The 6 A’s

• Anticipate the risk of initiating

• Ask about smoking/vaping/exposure

• Advise risks and cessation

• Assess readiness to quit

• Assist those ready to quit—develop a plan

• Address nicotine withdrawl or other barriers
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