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PHOTOCLINIC

A 22-year-old man presented to our 
emergency department (ED) with a 
6-day history of intermittent fever, 
shortness of breath, cough, diarrhea, 
and chills. He had gone to a bar with 
friends who were visiting from out of 
state about 1 week prior to presentation. 
Two days prior to presentation, he had 
gone to an urgent care facility, where 
he received a diagnosis of pneumonia 
and was prescribed azithromycin and 
an albuterol inhaler. Lack of improve-
ment and increasing exertional dyspnea 
prompted him to present to our ED. He 
also noted nausea and a weight loss of 
10 lbs during this period.

History
The patient had asthma as a child, 

but it had not been active recently. He 
had a prior hospitalization for sepsis 
caused by a leg abscess in 2013 but had 
been otherwise healthy. He said he had 
been vaping nicotine and marijuana for 
about a year. 

Physical examination
Upon admission to our ED, the pa-

tient’s temperature was 37.3 °C, pulse was 
115 bpm, respiratory rate was 36 br/min, 
and pulse oximetry was 82% on room air, 
which improved to 96% when a non-re-
breather mask was used. 

He appeared ill, mildly diaphoretic, 
and had conversational dyspnea. He 
had tachycardia, but no murmurs were 
observed. His breath sounds were 
decreased bilaterally with no wheez-
ing or rales. Abdominal examination 
findings were unremarkable. There was 

A Young Man With E-Cigarette or  
Vaping-Associated Lung Injury
Omar Elmasry, MD1 • Sung Y. Chae, MD2,3 • James Ding, BA2

AFFILIATIONS:
1PGY-3 Resident, JFK Family Medicine Residency Program, Edison, New Jersey

2 Assistant Director, JFK Family Medicine Residency Program, Edison, New Jersey

3Hackensack Meridian School of Medicine, Nutley, New Jersey

CITATION:

Chae SY, Ding J, Elmasry O. Does this young man have COVID-19 or vaping use-associated lung injury? 
Consultant. Published online April 29, 2021. doi:10.25270/con.2021.04.00015

Received December 8, 2020. Accepted January 13, 2021.

DISCLOSURES:
The authors report no relevant financial relationships.

CORRESPONDENCE:
Sung Y. Chae, MD, JFK Family Medicine Residency Program, 65 James Street, Edison, NJ 08820  
(sung.chae@hmhn.org)

Figure 1. A chest radiograph on the day of admission showed perihilar interstitial prominence 
with superimposed patchy airspace opacities.
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no tenderness or edema of his lower 
extremities. 

Diagnostic testing
Results of laboratory tests were remark-

able for leukocytosis of 18.9 with neutro-
philia, a ferritin level of 960 ng/mL (ref-
erence range, 20-250 ng/mL), a D-dimer 
level of 3.03 (normal, < 0.50), a C-reactive 
protein level of 37.3 (normal, < 10 mg/L), 
an aspartate aminotransferase level of 76 
U/L (reference range, 8-48 U/L), and an 
alanine aminotransferase level of 69 U/L 
(reference range, 7-55 U/L). 

A respiratory viral panel was negative 
for multiple pathogens, including non-
SARS-CoV-2 coronaviruses, influenza A 
and B, and parainfluenza, as well as for 
pertussis, Mycoplasma and Chlamydoph-
ila pneumoniae by polymerase chain 
reaction (PCR) test. Streptococcus pneu-
moniae and Legionella urine antigens 
were negative. 

A chest radiography scan was con-
ducted, results of which showed patchy 
air space opacities (Figure 1). A computed 
tomography (CT) angiogram of the chest 
showed no pulmonary embolus but did 
show bilateral, diffuse ground-glass opac-
ities (Figure 2). Results of a urine drug 

screen were positive for tetrahydrocan-
nabinol (THC). SARS-CoV-2 RNA NAAT 
run on cepheid PCR was negative.

Discussion
A clinical diagnosis of e-cigarette or 

vaping-associated lung injury (EVALI) 
was made after COVID-19 was ruled out. 
EVALI is an uncommon, acute complica-
tion linked to the use of e-cigarettes and 
vaping, particularly with the use of THC, 
that most commonly presents in young 
adults with a median age of 22 to 24 
years.1 As of February 2020, the Centers 
for Disease Control and Prevention (CDC) 
reported 2807 hospitalizations and 68 
deaths caused by EVALI.2 However, the 
symptoms and ancillary findings of EVALI 
are similar to COVID-19, making diag-
nostic distinction challenging (Table).3-5 
Systemic inflammation underlies both 
illnesses, and they can both present with 
acute respiratory and/or gastrointestinal 
symptoms and systemic signs such as fe-
ver, chills, tachycardia, and weight loss.1,3,4

This patient’s clinical presentation, 
imaging, and laboratory results were 
consistent with acute pneumonia. Thus, 
bacterial or viral infection needed to 
be ruled out, and empiric antibiotics 

were appropriate. Common respiratory 
pathogens—including Streptococcus 
pneumoniae, Mycoplasma pneumoniae, 
Legionella pneumophila, and influenza 
A and B during flu season— should be 
ruled out.1 In addition, given the high 
level of inflammatory markers, hypoxia, 
and elevated D-dimer level, pulmonary 
embolism had to be ruled out as well, 
which was achieved via the CT an-
giogram of the chest. This CT showed 
diffuse ground glass opacities, which are 
found in patients with both COVID-19 
and EVALI. However, there was sub-
pleural sparing (Figure 2), which is more 
consistent with EVALI.6 Furthermore, 
nausea and weight loss are commonly 
associated with EVALI.4

Another distinguishing factor is that 
patients with COVID-19 present at a me-
dian age of 43 to 47 years, whereas EVALI 
presents in much younger individuals in 
their 20s, predominately men. However, 
this distinction is not absolute, and as 
with COVID-19, EVALI patients older than 
50 years of age and those with underlying 
cardiac and pulmonary comorbidities 
have a higher risk for needing critical 
care, including mechanical ventilation 
and prolonged hospitalization. As a result, 
vaping and e-cigarette exposure should 
be considered in older populations. Em-
piric treatment, particularly with cortico-
steroids, may be lifesaving in these cir-
cumstances.1 There is concern that both 
cigarette and e-cigarette/vaping elevate 
the expression of angiotensin-converting 
enzyme 2 in the lungs, thereby increas-
ing susceptibility to COVID-19. If present 
together, these entities can potentially 
worsen the inflammatory response and 
cause a “double-hit” situation that needs 
to be considered in those with COVID-19 
and an e-cigarette/vaping history.7

Vitamin E acetate, an additive to 
illicit THC-containing products, has been 
implicated as a potential causative agent 
in EVALI. In a recent study, vitamin E 
acetate was found in 94% of bronchoal-
veolar lavage specimens of 51 patients 
with EVALI compared with none among 
99 controls who were nonsmokers  

Figure 2. A CT angiogram on the day of admission showed subpleural sparing (arrows).
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(n = 52), cigarette smokers (n = 29), or 
exclusive users of nicotine e-cigarettes  
(n = 18).8 Inhaled vitamin E acetate 
appears to generate an inflammatory 
response, disrupting the surfactant layer 
and causing lung dysfunction.7 However, 
this is not definitive, and given the many 
potential pulmonary toxins in e-ciga-
rettes and vaping products (whether 
THC- or nicotine-based), more research 
is required to elucidate the underlying 
mechanism of lung injury.4,8

Treatment and management
Patients should be hospitalized if 

they exhibit hypoxia and any signs of 

respiratory distress. Corticosteroids have 
shown efficacy in improving outcomes 
with both EVALI1,4 and COVID-19.9,10 
However, steroids are often given in 
combination with empiric antibiotics and 
antivirals (particularly during flu season), 
as EVALI is a diagnosis of exclusion 
and there are no tests to clearly rule 
in this condition. Corticosteroids likely 
dampen the inflammatory response 
in these entities, since both lead to 
significant inflammatory lung damage. 
Among 140 patients with EVALI treated 
with corticosteroids who were reported 
to the CDC, 82% were noted to have 
improved.1 As a result, unless there is a 

clear contraindication, such as a strong 
suspicion for fungal pneumonia, empiric 
treatment with steroids should strongly 
be considered. 

Once discharged from the hospital, 
follow-up within 1 to 2 weeks is rec-
ommended with repeat pulse oximetry 
and chest radiography scans. The 
potential long-term impacts of EVALI 
are unknown, and it is strongly recom-
mended that these patients receive the 
influenza vaccine and consider receiv-
ing the pneumococcal vaccine as well. 
Smoking/vaping cessation is strongly 
advised, as continued use may lead to 
recurrence of symptoms and further 
lung injury.1 

Patient outcome
Our patient was admitted to the 

hospital and received intravenous 
(IV) hydration, as well as 1 dose of IV 
azithromycin and doxycycline, prior to 
being switched to IV ceftriaxone and 
levofloxacin by the infectious diseases 
specialist. Dexamethasone, 6 mg, IV 
twice daily was added for a total of 5 
days. A pulmonologist consultation 
resulted in the patient being transferred 
to the intensive care unit and switched 
to high-flow nasal cannula at 50 L/
min, with a fraction of inspired oxygen 
of 100%. Two inpatient COVID-19 tests 
were conducted, results of which were 
negative. An outpatient COVID-19 test 
from his urgent care visit had later re-
turned negative results as well (delays 
in receiving results from the over-
whelmed laboratory were noted). 

The patient responded well to treat-
ment and was gradually weaned off 
oxygen by hospital day 7, with improve-
ment in his white blood cell count, 
transaminase level, and inflammatory 
marker levels. He was counseled on 
smoking/vaping cessation, discharged 
the following day on oral levofloxa-
cin, and advised to follow up with his 
primary care physician and pulmonary 
specialist.

Table. Symptoms of Patients With EVALI vs COVID-19

EVALI COVID-19

Symptoms3,4 Total Hospitalized

Dyspnea 85% 39% 72%

Cough 85% 63% 69%

Chest pain 52% 28%   42%

Diarrhea 44% 38% 35%

Fever 84% 57%  68%

Fatigue/malaise 47% 69% 65%

Anosmia/dysgeusia Not reported 56% 43%

Clinical findings4,5 Nonsevere to severe

Temperature ≥ 38 ºC 33% 20.9%–26.3%

Tachycardia 63%

Tachypnea 43%

Hypoxia 58% 35.7%–71.1% (O2 requiring)

Lab/radiologic findings4,5

Leukocytosis 83% 4.8%–11.4%

Elevated transaminases 41% 18.2%–39.4%

Elevated erythrocyte sedimentation 
rate/C-creative protein

90% 56.4%–81.5%

Abnormal chest radiograph 83% 54.2%–76.7%

Abnormal chest computed tomography 
(eg, ground glass opacities)

100% 84.4%–94.6%
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