
Case Summary

An adolescent presented with a
3-day history of cough and hemopty-
sis. Symptoms began approximately 45
minutes after using a vape pen when
the patient developed acute shortness
of breath and a persistent cough. These
symptoms progressed over the following
days and culminated in 2 episodes of
bright red hemoptysis on the morning
of presentation. The patient reported
a history of daily cigarette use (1-2
cigarettes/day) and marijuana use (2-3
times per week).

Imaging Findings

Chest radiograph (Figure 1) showed
central ground-glass opacities. Chest CT

(Figure 2) showed central ground-glass
opacities with peripheral sparing.

Diagnosis

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

The differential diagnosis includes
hypersensitivity pneumonitis, bronchio-
litis, acute eosinophilic pneumonia,
organizing pneumonia, lipoid pneumonia,
COVID-19, and diffuse alveolar hemor-
rhage.

Discussion

EVALI is an acute or subacute
respiratory illness characterized by
diverse patterns of lung injury in the

context of recent e-cigarette or vaping
product use. It is a diagnosis of exclu-
sion that requires a thorough history of
vaping exposure, characteristic pulmo-
nary imaging findings, and the elimina-
tion of other potential causes of lung
injury. The Centers for Disease Control
and Prevention (CDC) have established
4 criteria for the diagnosis of EVALI: (1)
use of e-cigarettes or “dabbing” (inhaling
vapors from heated cannabis concen-
trates) within the 90 days prior to symptom
onset; (2) imaging showing pulmonary
opacities; (3) a negative infectious workup;
and (4) no alternative diagnosis that better
explains the clinical presentation.1 The
exact cause of EVALI remains unclear
but is thought to result from oxida-
tive stress induced by various chemical
constituents in electronic nicotine delivery
systems. Among these, vitamin E acetate
and tetrahydrocannabinol are the most
commonly implicated additives, although
other substances may contribute to the
pathogenesis.1 It is thought that EVALI
may act as a thickening agent. When
heated and inhaled, this oil coats the lungs,
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Abstract
E-cigarette or vaping product use-associated lung injury is a serious and potentially life-threatening respiratory condition
characterized by diffuse lung injury following recent use of vaping or e-cigarette products. Patients commonly present with
nonspecific respiratory symptoms such as cough, chest pain, and dyspnea, along with constitutional symptoms, including
fever, chills, fatigue, weakness, and malaise. A small number of pediatric patients may present with isolated gastrointestinal
symptoms. Noncontrast chest CT is the preferred imaging modality and may show a range of findings consistent with
diffuse lung injury. Treatment is primarily supportive and may include supplemental oxygen, empiric antibiotics, and systemic
glucocorticoids based on clinical presentation.
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disrupting the surfactant layer and leads to
inflammation and potentially becoming a
toxic ketene gas that injures the alveoli.2

Epidemiologic data on EVALI are
limited to cases reported to the CDC.
As of February 2020, 2807 cases had
been reported, with approximately 15%
occurring in children.3 Reported cases
peaked in mid-2019 before declining;
however, incidence has not returned to
pre-2019 baseline levels.3 National data
collection was discontinued in 2020. Now,
without a centralized reporting system,

the true burden of EVALI in recent years
remains unclear.

Clinically, EVALI mimics a viral
respiratory illness during its acute
phase. Patients typically report nonspe-
cific symptoms such as cough, chest
pain, and dyspnea, along with con-
stitutional symptoms, including fever,
chills, night sweats, fatigue, weight loss,
myalgia, and malaise.4,5 Lung ausculta-
tion may be normal or reveal wheez-
ing, crackles, or rhonchi.5 Notably,
several pediatric patients diagnosed with

EVALI have presented with gastrointesti-
nal complaints rather than respiratory
symptoms. These patients have reported
abdominal pain, nausea, and vomiting.6

Laboratory findings, though nonspe-
cific, can assist in the diagnosis of EVALI.
Most patients present with leukocytosis,
often with a neutrophilic predominance,
as well as eosinophilia, elevated lactate
dehydrogenase, and increased C-reactive
protein levels.7

Most patients with EVALI have diffuse
hazy or consolidative opacities on chest
radiography.8 In some patients, the
opacities may appear more nodular,
patchy, or demonstrate a mix of interstitial
and alveolar patterns.5 Chest radiographs
may also be normal in a subset of
patients.5,6 Chest CT most commonly
shows bilateral ground-glass opacities in
the lower lobes with subpleural sparing
and enlarged hilar or mediastinal lymph
nodes.7,9 Additional findings may include
a “crazy-paving” pattern, reversed halo
sign, and interlobular septal thickening.6

Less frequently observed findings include
small pleural or pericardial effusions
and pneumomediastinum.9

The overall pattern of lung injury
may resemble several entities, including
diffuse alveolar damage, acute eosino-
philic pneumonia, organizing pneumo-
nia, or lipoid pneumonia, suggesting
that EVALI may result from multiple
mechanisms of injury.5,6,9 The mechanism
of injury is mainly a result of alveo-
lar epithelial and pulmonary vascular
endothelial cell damage from direct
cytotoxicity from the inhaled agents.10

Bronchoscopy is typically reserved for
patients with severe or progressive disease
and can be helpful in ruling out alternative
diagnoses. Bronchoalveolar lavage fluid
often shows increased neutrophils and
lipid-laden macrophages.3

The treatment of EVALI varies
depending on the severity of presentation
but generally centers on supportive care
and immediate cessation of vaping or

Figure 1. (A) Posteroanterior and (B) lateral chest radiographs showing bilateral central ground-
glass opacities.
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Figure 2. Axial chest CT images at the level of (A) the carina and (B) the main pulmonary artery
demonstrating central ground-glass opacities with relative subpleural and lobular sparing.
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e-cigarette use.2 Most patients are treated
with systemic glucocorticoids, often
in combination with broad-spectrum
antibiotics to cover potential commun-
ity-acquired pathogens. Supplemental
oxygen is provided as needed based on
the patient’s respiratory status. In cases
of worsening hypoxemia, escalation to
mechanical ventilation may be required.

Information on patient outcomes
with EVALI remains limited, but most
individuals recover and return to baseline
following vaping cessation and supportive
care.11 However, some patients experi-
ence progressive lung injury, leading to
persistent symptoms, chronic respiratory
dysfunction, respiratory failure, or even
death. In case series focused on pediatric
patients, follow-up data have shown
particularly decreased diffusion capacity
of the lungs, with variable residual effects
on overall pulmonary function.7

Conclusion

EVALI is a serious and potentially
life-threatening respiratory condition
characterized by diffuse lung injury
following recent use of vaping or
e-cigarette products. Patients commonly
present with nonspecific respiratory
symptoms such as cough, chest pain,

and dyspnea, along with constitutional
symptoms, including fever, chills, fatigue,
weakness, and malaise. A small number
of pediatric patients may present
with isolated gastrointestinal symptoms.
Noncontrast chest CT is the preferred
imaging modality and may show a
range of findings consistent with diffuse
lung injury. Treatment is primarily
supportive and may include supple-
mental oxygen, empiric antibiotics,
and systemic glucocorticoids based on
clinical presentation.
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