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Vaping products



Vaping products







What is being inhaled?



Pathophysiology

• inflammation, edema of airways with epithelial sloughing, 
alveolar inflammation, and hypoxemia

• symptoms ranging from minor respiratory tract discomfort to 
acute airway injury and damage to the parenchyma with 
pneumonitis, alveolar edema, respiratory failure, and death



Epidemiology

• As of Feb 2020, there have been a reported 2807 cases of 
hospitalized EVALI cases or deaths.
• All 50 states, D.C., and 2 territories (PR, US VI)

• 68 deaths confirmed

• 15% of cases were <18 years old

• There was a sharp increase of EVALI cases in 2019, when the 
number of cases peaked in Sept 2019.
• Since then, there has been a steady decline of cases



CDC Definition
Probable Cases

 Using an e-cigarette ("vaping") or dabbing* in 90 days prior to symptom 

onset

AND

 Pulmonary infiltrate, such as opacities, on plain film chest radiograph or 

ground-glass opacities on chest CT

AND

 Infection identified via culture or PCR, but clinical team** believes this 

infection is not the sole cause of the underlying lung injury  OR

Minimum criteria to rule out pulmonary infection not met (testing not 

performed) and clinical team** believes this infection is not the sole 

cause of the underlying lung injury

AND

 No evidence in medical record of alternative plausible diagnoses (e.g., 

cardiac, rheumatologic, or neoplastic process)

 **Clinical team caring for the patient

Confirmed Cases

• Using an e-cigarette ("vaping") or dabbing* in 90 days prior to 
symptom onset

AND

• Pulmonary infiltrate, such as opacities, on plain film chest 
radiograph or ground-glass opacities on chest CT

AND

• Absence of pulmonary infection on initial work-up. 

• Minimum criteria are: 

• A negative respiratory viral panel and

• A negative influenza PCR or rapid test, if local epidemiology 
supports influenza testing; and

• All other clinically-indicated respiratory ID testing (e.g., urine 
Antigen for Streptococcus pneumoniae and Legionella, 
sputum culture if productive cough, bronchoalveolar lavage 
(BAL) culture if done, blood culture, HIV-related opportunistic 
respiratory infections if appropriate) are negative 

AND

• No evidence in medical record of alternative plausible diagnoses 
(e.g., cardiac, rheumatologic, or neoplastic process)



What types of lung injury is occurring?

• Various pneumonitis patterns
• acute eosinophilic pneumonia

• organizing pneumonia

• lipoid pneumonia

• diffuse alveolar damage and acute respiratory distress syndrome 
(ARDS)

• diffuse alveolar hemorrhage

• hypersensitivity pneumonitis

• respiratory bronchiolitis-associated interstitial lung disease

• peribronchiolar granulomatous pneumonitis

• rare giant-cell interstitial pneumonitis



Causes of EVALI

• NEJM 2020; 382: 697-705.
• 48 of 51 EVALI patients had vitamin E acetate in their BAL

• Coconut oil & limonene was identified in 1 EVALI patient

• NEJM 2020; 382: 960-962.
• seven groups of potentially toxic compounds: nicotine, carbonyls, 

volatile organic compounds (such as benzene and toluene), particles, 
trace metal elements according to flavor, bacterial endotoxins, and 
fungal glucans. 
• Two flavorants (diacetyl and 2,3-pentanediol) have been shown to perturb gene 

expression pathways related to cilia and cytoskeletal processes in normal human 
bronchial epithelial cells
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• Symptoms
• Respiratory (69%)

• Cough

• Shortness of breath

• Chest pain

• Gastrointestinal (85%)
• Nausea

• Vomiting



• NEJM 2020; 382: 903-916.
• 98 confirmed cases

• Symptoms
• Respiratory (97%)

• Gastrointestinal

• Constitutional (100%)

• Median duration of symptoms 6 days, 71% presenting within 7days of 
onset
• 66% of hospitalized patients had been seen in an outpatient setting prior

• 45% had been treated as an outpatient with abx



Diagnosis (of exclusion)



CXR



CT-correlate



Diagnosis

NEJM 2019; 381:1486-1487.



Diagnosis

Pediatrics July 2020, 146 (1) e20194104; DOI: https://doi.org/10.1542/peds.2019-4104



Treatment

Pediatrics 2020, 146 (1) e20194104; DOI: https://doi.org/10.1542/peds.2019-4104



Treatment

• Supportive care

• Gluccocorticoids

• Social support/follow-up



Discharge

 Clinically stable for 24-48 hrs prior to d/c

 Screen for & ensure access to 

social/mental health/substance use 

services

 Complete med rec & edu

 Ensure outpt follow-up w/in 48 hrs of d/c

 Follow-up w/pulm w/in 2-4 weeks



Outpatient follow-up evaluation

Within 48 hrs of discharge:

• Confirm respiratory status is stable

• Ensure adherence w/ medication (e.g. tapering of corticosteroids)

• Reinforce importance of abstinence from e-cigarette, or vaping, product use

• Assist w/ coordination of care as indicated  (e.g. mental health, substance abuse, 
PT)

2-4 wks and 1-2 months after discharge: Pulmonary follow-up

• Assess pulmonary function & resolution of radiographic findings

• Continue to educate & counsel 

 Advise to return ASAP if develop new or worsening respiratory symptoms



• All patients reported near-complete recovery
• 31% supplemental home oxygen

• Pt on VV-ECMO & trach now decannulated



Outcomes

Pediatrics 2020, 146 (1) e20194104; DOI: https://doi.org/10.1542/peds.2019-4104



Characteristics of Patients Experiencing 
Rehospitalization or Death After Hospital 
Discharge
• As of 12/10/2019, 2.7% of EVALI patients required rehospitalization

• Approx. 1 in 7 deaths among EVALI patients occurred after discharge

• At least 25% of rehospitalizations occurred w/in 2 days of discharge

• Median ages of patients:

• Died 54 yrs

• Hospitalized 27 yrs

• Neither 23 yrs

MMWR 2020. 68; 1183-1188.



Characteristics of Patients Experiencing 
Rehospitalization or Death After Hospital 
Discharge

MMWR 2020. 68; 1183-1188.

• Had more chronic medical conditions

• H/o admission to ICU

• H/o respiratory failure requiring intubation & mechanical ventilation

• No significant difference w/ respect to receipt of corticosteroids, 
antibiotics, or length of stay



Review

• Suspicion of vaping product use

• Symptoms: cough, shortness of breath, chest pain, GI, fever

• Diagnosis of exclusion
• Computed tomography

• Treatment: glucocorticoids & supportive care

• Recovery is possible
• Long term pulmonary fibrosis
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