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A Case of Ground Glass Opacities and Hypoxia
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Case Presentation

A 33-year-old male with a past medical history of obesity, sleep
apnea, and electronic cigarette and cannabis use presented to
the Emergency Department with a one-day history of shortness
of breath, non-productive cough, pleuritic chest pain and left
lower extremity swelling/paresthesia. The patient stated that he
woke up with sudden onset of symptoms. He denied fevers or
chills, and reported no recent trauma or extremity injury. His
initial vital signs were temperature 37.0°C, BP 162/82, pulse
118/min, respirations 26 min and oxygen saturation 88% on
room air. Patient was initially given 2L of nasal oxygen with
improvement to 94% saturation.

On exam the patient was speaking in short sentences, coughing
vigorously, with increased work of breathing. There was
decreased inspiratory effort due to pain and decreased breath
sounds in both lung bases. Cardiac exam was unremarkable. He
had decreased sensation to light touch circumferentially in the
left foot.

Laboratory values were notable for a white blood cell count of
19.18 k/uL with predominantly neutrophils at 85.2%. Lactate
was normal and Covid-19 PCR was negative.

The chest x-ray revealed diffuse bilateral hazy opacities.
Computed tomography angiography of the chest showed no
pulmonary embolism but revealed multifocal nodular ground-
glass opacities in both lungs.

The patient was admitted and started on ceftriaxone and azithro-
mycin for presumed community acquired pneumonia and
further management of acute hypoxic respiratory failure.

Blood cultures, HIV, viral respiratory panel, fungal and
autoimmune results were negative. High admissions pretest
probability for Covid19 was ruled out with three nasopharyn-
geal PCR tests. He improved rapidly. It was later discovered
that the patient had recently switched to a new cannabis
cartridge for vaping. A diagnosis of electronic cigarette or
vaping product use-associated lung injury (EVALI) was felt
most likely by the treating team. Bronchoscopy was deferred
during his admissions due to his rapid improvement. The
etiology of his lower extremity paresthesia was never identified,
but the symptoms resolved spontaneously.

Discussion

Electronic cigarettes also known as e-cigarettes or e-cigs are a
form of nicotine delivery system. They were originally
developed for smoking cessation,* and were hypothesized to be
a safer alternative to smoking. Electronic cigarettes function
through the conversion of a liquid to aerosol by heat.* The liquid
contains a solvent composed of propylene glycol and vegetable
glycerin with the addition of other chemicals, including nico-
tine, flavorings, cannabinoids (tetrahydrocannabinol (THC),
cannabinol), and additives (propellants, solvents, oils, and
glycerol).1® The inhaled aerosol can include lead, other metal
mixtures, volatile organic compounds (VOC), ultrafine
particles, low molecular weight carbonyl compounds (formal-
dehyde, acetaldehyde, and acetone), and tobacco-specific
nitrosamines.* These can cause direct toxicity to the lungs, in-
crease the risk for respiratory infections, and risk of cancer.t¢

The Center for Disease Control and Prevention (CDC) reported
in early 2020 a total of 2,807 hospitalized EVALI cases in the
United States with 68 confirmed deaths.” Of adults using
tabacco everyday those between ages 18-24 had the greatest
prevalence of habitual e-cigarette users at 9.3%. This decreased
with age, with 6.4% of those between 25-44 habitual vapers,
3.0% for those between 45-64, and 0.8% for individuals greater
than 65. Men were more frequent e-cigarette users at 5.5%
compared with 3.5% of females using daily tabacco.?

The exact etiology of EVALI is unknown, however, additives
such as Vitamin E acetate have been postulated to be causative
based on bronchioalveolar lavage.® EVALI is currently a
diagnosis of exclusion. Diagnostic criteria for EVALI includes
e-cigarette use within 90 days of symptoms onset, pulmonary
infiltrate on imaging, absence of pulmonary infection, viral,
bacterial, and fungal and no evidence of alternative diagnoses
such as rheumatologic, cardiac, or oncologic.5° Patients with
EVALI usually have lower respiratory symptoms (shortness of
breath or cough) without upper respiratory symptoms like
rhinorrhea. Fever is present in 33% of cases.® There is no
specific laboratory test to identify EVALI, however, leukocy-
tosis with neutrophil predominance and elevated inflammatory
markers are frequently reported. Radiography most commonly
shows bilateral ground-glass opacities. Rapid identification and
accurate diagnosis allow for targeted counseling about smoking
cessation and may identify public health risks from specific
brands.



Treatment of EVALI is mainly supportive with the use of non-
invasive and invasive ventilation as needed. Empiric antibiotics
are usually initiated until bacterial pneumonia is ruled out.
There is weak observational evidence that the use of
glucocorticoids may prevent worsening of disease.® Their use,
however, must be weighed against causing immunosuppression
when infectious etiologies have not been excluded. Extracor-
poreal membrane oxygenation (ECMO) is an option in severe
cases.

The similarities between EVALI and lower respiratory
infections makes the diagnosis particularly challenging. This
case highlights the importance of taking a complete social
history, including recent e-cigarette use to consider EVALI as
a possible diagnosis. This is important, since resuming to e-
cigarette use after discharge could put the patient at risk of
recurrence.
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