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CASE SUMMARY
A 37-year-old presented to the hos-

pital with 3 days’ duration of increasing 
shortness of breath, subjective fevers, 
headache, dry cough, pleuritic chest 
pain, chest tightness, nausea, and vom-
iting. The patient denied any sick con-
tacts and reported quitting cigarette 
smoking 4 years previously with an 
approximately 20-year-pack history. The 
patient reported currently vaping nico-
tine daily, along with occasional cocaine 
and marijuana use, reportedly last using 
intranasal cocaine 2 nights prior to pre-
sentation. The patient reported using a 
vaping device with nicotine juice, had 
last changed the heating coil about 1 
week prior to presentation, and reported 
vaping about 3 pods a day. The patient 
was dyspneic, agitated, and had mild 
diffuse crackles on lung exam. Oxygen 
saturation was 79% on room air;  Respi-
ratory Virus Panel PCR, 4th genera-
tion HIV testing, Histoplasma antigen, 
and urinary antigens for streptococcus 
and legionella were all negative. Bron-
choalveolar lavage was unremarkable. 
Bronchial biopsy was notable for fibrin 
exudates within airspaces, with occa-
sional lipid-laden macrophages high-
lighted by Oil Red O stain. Laboratory 
values were notable for elevated d-dimer, 
procalcitonin, C-reactive protein, and 

leukocytes. A urine drug screen was pos-
itive for cannabis and cocaine. 

IMAGING FINDINGS
The patient’s chest X-ray (demon-

strated diffuse bilateral airspace opacities 
without evidence of focal consolidation, 
masses, or pleural effusion. Radiologi-

cally, severe multifocal pneumonia and/
or acute respiratory distress syndrome 
(ARDS) were considered along with 
Electronic cigarette or Vaping Associ-
ated Lung Injury (EVALI, Figure 1).

A computed tomography (CT) scan 
showed diffuse ground glass opacities, 
slightly more prominent in the lower 
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FIGURE 1. Portable anterior-posterior chest radiograph shows diffuse infiltrates bilaterally 
without focal consolidation, masses, or pleural effusions.
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lungs, which is consistent with EVALI 
in this clinical setting (Figure 2). The 
differential diagnosis for diffuse ground 
glass opacities is broad; infection, 
chronic interstitial diseases, vasculitis, 
drug toxicity, and other etiologies were 
considered. CT angiography of the 
chest showed no pulmonary embolism. 

DIAGNOSIS
Electronic cigarette or Vaping  

Associated Lung Injury. The differ-
ential diagnosis included severe mul-
tifocal pneumonia, ARDS, diffuse 
alveolar hemorrhage, lipoid pneumo-
nia, vasculitis, histoplasmosis, Pneu-
mocystis jirovecii pneumonia, and 
cocaine-related lung injury. 

DISCUSSION
As of February 4, 2020, the Cen-

ters for Disease Control and Preven-
tion (CDC) reported 2,758 cases of 
EVALI, including 64 deaths.1 The 
majority of patients reported vaping 
both nicotine and marijuana prod-
ucts, raising the possibility of in vivo 
reactions forming novel compounds 
responsible for the lung injury;2 how-
ever, some patients reported using 
only nicotine or marijuana.3 The CDC 
further reported that most of the cases 
seemed to involve THC-containing 
products obtained from unofficial 
sources.4 On Nov. 8, 2019, the CDC 
reported Vitamin E as a potential 
causal agent based on bronchoalveolar 

lavage samples from 20 patients sub-
mitted to the CDC.1

The exact pathophysiology of 
EVALI is not known and may repre-
sent a spectrum of disease rather than 
a distinct entity. Butt et al reviewed 
lung biopsies from cases of confirmed 
or suspected EVALI, finding that all 
cases demonstrated histopathological 
findings of acute lung injury, including 
diffuse alveolar hemorrhage, organiz-
ing pneumonia, and/or acute fibrinous 
pneumonitis. While the researchers 
found no histological findings spe-
cific to EVALI, they identified foamy 
macrophages and pneumocyte vacu-
olization in all cases. The authors con-
cluded that EVALI represents a form 

FIGURE 2. (A-D, superior to inferior). Lung window setting from CT Aof the chest reveals diffuse bilateral ground-glass opacities throughout 
each lung, more prominent at the bases with slight apical sparing. No focal consolidation, interlobular septal thickening, nodules, or lipid 
deposits are seen; no pulmonary embolism is present. 
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of chemical pneumonitis from a yet-to-be 
identified group of toxic substances.5 

A case series of 53 patients in Illi-
nois and Wisconsin described the pre-
sentation of EVALI with the relative 
frequency of symptoms as follows: 
constitutional symptoms (100%), 
respiratory symptoms (98%), and gas-
trointestinal symptoms (81%). They 
defined the patients as persons with 
e-cigarette use within 90 days prior to 
symptom onset and with bilateral infil-
trates on chest imaging and no other 
explanatory causes for their symptoms. 
The patients’ median age was 19, 83% 
were male, 94% were hospitalized, 32% 
required intubation and mechanical 
ventilation, and 1 patient died.3 

The initial clinical presentation of 
EVALI is nonspecific, but bilateral 
infiltrates on chest imaging permits 
substantially narrowing the differential 
diagnosis potentially suggesting this 
entity. Radiologically, the differential 
diagnosis is broad and includes pneu-
monia, ARDS, histoplasmosis, vas-
culitis, acute eosinophilic pneumonia, 
diffuse alveolar hemorrhage, bronchiol-
itis with interstitial lung disease, lipoid 
pneumonia, giant cell pneumonitis, 
HIV with alveolar infiltrate, and hyper-
sensitivity pneumonitis. Complicat-
ing radiologic diagnosis, a number of 
poorly understood pulmonary compli-
cations and diseases, such as hypersen-
sitivity pneumonitis, acute lung injury/
diffuse alveolar hemorrhage, acute 
eosinophilic pneumonia, lipoid pneu-
monia, giant cell interstitial pneumonia, 
and respiratory-associated bronchiol-
itis-associated interstitial lung disease, 
have been attributed to, or may occur 
with, EVALI.7 

While pulmonary infiltrates are 
widely considered inclusion criteria,3 

no formal diagnostic imaging criteria 
exist for EVALI.4 However, radiolo-
gists play an important role in recog-
nizing findings consistent with EVALI 
and may alert clinicians to initiate 
appropriate workup and treatment.7

An optimal treatment regimen has 
yet to be determined, but the CDC 
recently published treatment guidelines 
for EVALI.4 Acute treatments include 
corticosteroids, antibiotics for commu-
nity-acquired pneumonia, and antivirals 
for influenza. Follow-up considerations 
include pulse oximetry, spirometry and 
diffusion capacity testing, followed by 
chest radiography, typically 1-2 weeks 
after initial insult. To prevent recur-
rence, the CDC advises avoiding the 
use of vaping devices with any nicotine 
or THC-containing juices, as both have 
been linked to EVALI.4

Further work is needed to establish 
formal clinical diagnostic criteria and 
to comprehensively and quantitatively 
catalog the spectrum of pathologi-
cal and radiological manifestations of 
EVALI.

CONCLUSION
We present a case of EVALI in a 

37-year-old patient, who was treated 
with noninvasive oxygen, ceftriaxone 
and azithromycin, and high-dose intra-
venous methylprednisone. Chest X-rays 
were performed daily and improved 
through the patient’s stay. A rapid 
recovery was made, the patient was 
weaned off oxygen, and was discharged 
on hospital Day 4 with a prednisone 
taper and nicotine patches. Overall find-
ings and clinical course were highly 
consistent with EVALI. At follow up 
three weeks after discharge, the patient 
had reduced but not eliminated vaping, 
and denied any further symptoms. 

As a relatively new entity with 
poorly understood pathophysiology and 
no formal diagnostic criteria, EVALI 
may not always be considered initially 
in patients presenting to the emergency 
department. While the full extent of 
radiological manifestations have yet to 
be determined, bilateral infiltrates on 
chest radiography and diffuse ground-
glass opacities on CT may play a key 
role in properly diagnosing this entity 
and managing the increasing frequency 
of EVALI.
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