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A rare case of acute eosinophilic pneumonia
induced by vaping-associated lung injury:
a case report
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Abstract

Background Acute eosinophilic pneumonia (AEP) is well-known as one of the primary eosinophilic pulmonary
diseases of unknown etiology. It's defined as a febrile illness along with acute onset respiratory failure that is
commonly misdiagnosed at the initial presentation as infectious pneumonia. Despite the fact that AEP sometimes
classified as idiopathic as no exact cause can be identified in most cases, it has been suggested recently to be linked
with electronic cigarette or vaping products and associated with electronic cigarette or vaping associated lung injury
(EVALI). Therefore, history of recent tobacco smoking or vaping exposure along with peripheral eosinophilia are crucial
clinical findings suggestive of AEP.

Case presentation A previously healthy 17-year-old female presented to the Emergency Room with one day history
of progressively worsening shortness of breath accompanied by left sided pleuritic chest pain and fever. She wasn't
taking any medications, denied traditional cigarette smoking, exposure to pulmonary irritants, recent travel and had
no history of close contact with sick patient. She recently started vaping 20 days prior to the presentation. Initially, she
was admitted with a presumptive diagnosis of atypical pneumonia but was found to have AEP due to a recent vaping
exposure.

Conclusion Vaping is a well-known health hazard that has become a growing trend among adolescents and have
been promoted as a safe and effective alternative to traditional cigarettes. The etiology of AEP remains unclear, but
many studies suggest a possible link with recent tobacco smoking or vaping. A key challenge for this clinical entity
is to reach the diagnosis after excluding all other pulmonary eosinophilia causes, and it has an excellent prognosis if
diagnosed early and treated appropriately.

Established Facts

- The eosinophilic lung diseases (ELD) are a diverse group of pulmonary conditions associated with peripheral or
tissue eosinophilia.

- Acute eosinophilic pneumonia (AEP) is an extremely rare disorder characterized by nonproductive cough,
dyspnea, and fever that typically present in less than four weeks.

- The cause of AEP is unknown, but several factors are necessary for the development of the disorder, with
association of a triggering factor in a predisposed individual.
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- The association of AEP with recent tobacco smoking or vaping exposure suggests a possible link.
- The treatment of AEP depends on the underlying cause when recognized, but glucocorticoids are the
treatment of choice when it is caused by noninfectious causes.
- Prognosis of AEP is excellent if treated appropriately with corticosteroids.
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Introduction

The eosinophilic lung diseases (ELD) represent a hetero-
geneous group of pulmonary conditions, which mani-
fest by the presence of peripheral blood eosinophilia in
the absence of other causes [1]. Although eosinophils
are found normally with few numbers (less than 2%) on
bronchoalveolar lavage (BAL), it is expected to be higher
in case of ELD [1]. Acute eosinophilic pneumonia (AEP)
known as a febrile illness associated with acute onset
respiratory failure that is commonly misdiagnosed in the
initial presentation as infectious pneumonia. The cause of
AEP is most commonly unknown, but identifiable causes
include smoking, inhalational exposures, medications,
and infections have all been linked to a higher acquisi-
tion rate of the disease. Inflammation occurs through
excessive activation of type-2 immune cells and release
of type-2 cytokines such as interleukin-5 (IL-5). This
results in eventual inflammatory cascade with excessive
eosinophil recruitment to the lung parenchyma [2, 3].
The treatment of AEP depends on the underlying cause
when recognized, but glucocorticoids are the treatment
of choice when AEP is caused by noninfectious causes [1,
2].
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Fig. 1 Chest x-ray showing bilateral lower lung zones airspace opacities
with subtle left-sided pleural effusion

Case report

A 17-year-old female developed a sudden onset shortness
of breath for one-day duration associated with pleuritic
left sided chest pain and fever. She denied prior respira-
tory infections and systematic review was unremarkable.
She wasn't taking any medications neither prescribed
nor over the counter, denied recent travel and had no
history of close contact with sick patient. She recently
started vaping 20 days prior to the presentation. There
was no significant past medical or surgical history. Fam-
ily history was significant only for atopy. Initial vital signs
showed temperature: 39.5 °C, heart rate (HR): 111 beats
per minute (BPM), respiratory rate (RR): 23 breaths per
minute, blood pressure (BP): 110/72 millimeters of mer-
cury (mmHg), oxygen saturation (SpO2): 96% on room
air. There was neither accessory muscle use nor chest wall
tenderness, and her chest examination revealed good
equal air entry bilaterally, normal vesicular breathing
and bilateral basal crepitations. Laboratory diagnosis was
notable for a WBC count of 11.5x10%/uL, with a normal
differential count except for 14% eosinophils; inflamma-
tory markers revealed a CRP: 3.5 mg/dL, and ESR: 6 mm/
hr. Chest x-ray (CXR) showed bilateral lower lung zones
airspace opacities with subtle left-sided pleural effusion
(shown in Fig. 1). As the patient was tachypneic with pro-
gressive hypoxia, Computed Tomography Angiography
(CTA) was done to rule out pulmonary embolism (PE),
which showed multiple scattered peripheral ground-glass
consolidation suggestive of an inflammatory process
(shown in Fig. 2). Three COVID-19 PCR tests came to
be negative, thus COVID-19 infection was excluded. A
course of antibiotics including Intravenous (IV) Azithro-
mycin 500 mg and IV ceftriaxone 1 g was started, but the
symptoms failed to improve and progressed to hypox-
emic respiratory failure (pH 7.36, PaCO2: 47.2 mmHg,
Pa02: 29.1: mmHg) that required high flow oxygen. Flex-
ible bronchoscopy with bilateral BAL was performed
revealing high eosinophils count 84% with no other infec-
tious etiologies detected. Given her acute onset of symp-
toms, negative alternative workup, and significant BAL
eosinophilia the diagnosis of AEP was made. Therefore,
oral steroid was prescribed in form of prednisone 40 mg/
day for two weeks then taper by 5 mg every week. Three
weeks after discharge, the patient came back for follow
up. Her symptoms improved and chest high resolution
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Fig. 2 CT with contrast showing multiple scattered peripheral ground-
glass consolidation suggestive of an inflammatory process

Table 1 Modified Philit criteria to diagnose acute eosinophilic
pneumonia (AEP) [5]:
Modified Philit criteria

Acute respiratory illness < 1-month
duration.

Pulmonary infiltrates on CXR or CT.
>25% eosinophilia in BAL fluid or
eosinophilic pneumonia on lung
biopsy.

Absence of other causes of pul-
monary eosinophilia.

computed tomography scan (HRCT) showed interval
resolution of the bilateral opacity which is consistent
with the treatment response.

Discussion

AEP is a rare and a serious condition characterized by
nonproductive cough, dyspnea, and fever that is typically
present in less than four weeks [4]. Currently, the modi-
fied Philit criteria is used to diagnose AEP (Table 1), it
includes having an acute respiratory illness for less than
or equal to one month duration, pulmonary infiltrates
seen in CXR or computed tomography (CT), more than
25% eosinophils in BAL fluid and absence of other known
causes of pulmonary eosinophilia [2]. These criteria were
entirely observed in our patient with BAL of 84% eosino-
phils. Patients typically present with normal peripheral
blood eosinophil level; however, it can rise afterwards [5].
This was the case in our patient, at the initial presentation
the peripheral blood eosinophil level was 2.3%, and after
four days it raised up to 14.5%. Differential diagnosis for
AEP includes eosinophilic granulomatosis with polyan-
giitis, hypereosinophilic syndrome, allergic bronchopul-
monary aspergillosis [2], pulmonary fungal and parasitic
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infections, and medications induced [5]. As it crucial to
consider all these differential diagnoses, it was ruled out
in our patient before confirming the diagnosis of AEP.

While the disease can be idiopathic, a well-known
entity of AEP occurs following exposure to new inhalants,
mostly in first-time cigarette smokers [6, 7], firefighters
exposed to high concentrations of World Trade Center
dust [8], military service personnel in the Middle East
[9], and lately, in vape users [6, 10]. Our patient denied
encountering any of these exposures, except a recent start
of vaping, which makes it the most likely causative agent.
The mechanism by which e-cigarette smoking or vaping
induces AEP is suspected to be a strong inflammatory
stimulus that recruits macrophages and neutrophils to
lung tissue, which may be causing eosinophil-rich exu-
date within the alveolar spaces [6]. A dramatic increase
in the cases of pulmonary toxicity associated with vap-
ing was recognized in 2019, and the term e-cigarette or
vaping use-associated lung injury (EVALI) was given by
the Centers for Disease Control and Prevention (CDC)
[11]. EVALI has a wide range of clinical manifestations
and AEP has been described as one of them, however it
remains extremely rare.

Previous studies have reported a close relationship
between vaping exposure or use of e-cigarette and AEP.
In 2019, Zhaohui L. Arter and colleagues reported a case
of AEP in young female after a recent start of vaping.
Initially her presentation was consistence with pneumo-
nia, in which she received a course of antibiotic with no
improvement, and she developed moderate respiratory
distress and hypoxemia. BAL was performed, revealing
26% eosinophils. After confirming the diagnosis of AEP
and the patient started to show improvement, she was
discharged home with oral prednisone 60 mg/day with
subsequent tapering. Similarly was done in our patient,
however prednisone 40 mg/day was initiated, and the
patient showed a dramatic response with no need to
consider further dose adjustment [6]. Although most
cases of AEP are reported in the male population, fur-
ther research is required to clarify whether AEP is more
common in males due to the confounding factors such as
smoking prevalence, job associated irritants exposure, or
is there any link to the organic factors [6].

Additionally, two other cases of AEP linked to the vap-
ing exposure have been published in 2020. Puebla Neira
et al. report a case of AEP linked to recent use of coun-
terfeit tetrahydrocannabinol oil vaping in a young male
with similar initial presentation to our patient. He was
discharged on prednisone 40 mg/day with tapering dose.
On follow up, patient had complete resolve of the symp-
toms with a normal physical exam [4]. Another case of
vaping induces AEP was reported in a young female after
a recent use of the electronic vape of tetrahydrocan-
nabinol (THC) substance [5]. Due to the wide variety of



Alsaid et al. BMC Pulmonary Medicine (2023) 23:291

vaping devices and the different type of substances, more
research is needed to determine the exact cause of e-cig-
arette induced AEP.

Management of AEP involves administration of high-
dose systemic glucocorticoids intravenously until the
respiratory failure resolves, followed by an oral steroid
taper. Although the ideal duration of a steroid taper has
not been identified, it is generally recommended that
a slow taper extending at least two weeks after radio-
graphic and laboratory improvements have been demon-
strated [1, 2].

Conclusion

Vaping is a well-known health hazard that has become
a growing trend among adolescents and have been pro-
moted as a safe and effective alternative to traditional cig-
arettes. The etiology of AEP remains unclear, but many
studies suggest a possible link with recent tobacco smok-
ing or vaping exposure. Thus, physicians should con-
sider AEP in a previously healthy patients with hypoxic
respiratory failure who have a history of recent tobacco
smoking or vaping exposure along with peripheral eosin-
ophilia. In this case of clear association, our patient had
no other traditional exposures which could cause AEP,
leaving a recent start of vaping use as the most likely trig-
gered factor. The challenge lies in the timely diagnosis of
this clinical entity, since its frequently resemble an infec-
tious process with chest radiographs mimicking bacterial
pneumonia at the initial presentation. Patients with AEP
have a rapid and excellent prognosis if diagnosed and
treated appropriately.

Acknowledgements
Not applicable.

Author contributions

All authors made significant contributions to the work reported and took part
in drafting and revising the manuscript, have agreed on the journal to which
the article has been submitted and agree to be accountable for all aspects of
the work.

Funding sources
No funding was received for this work.

Data Availability

The authors confirm that the data supporting the findings of this study are
available within the article.

Declarations

Competing interests
The authors have no conflict of interest to declare.

Page 4 of 4

Ethics approval
Ethical approval is not required at our institution for an anonymous case
report.

Consent for publication

The examination of the patient was conducted according to the principles of
the Declaration of Helsinki. Written informed consent was obtained from the

patient for publication of this case report and any accompanying images. The
patient understands that her name and initials will not be published.

Author details

1Departmem of Internal Medicine, King Fahd Hospital of the University,
Khobar, Saudi Arabia

’Department of Medicine and Surgery, Imam Abdulrahman Bin Faisal
University, Dammam, Saudi Arabia

Received: 11 February 2023 / Accepted: 25 July 2023
Published online: 09 August 2023

References

1. Sohn J. Acute Eosinophilic Pneumonia. Tuberc Respir Dis. 2013;74(2):51.

2. De Giacomi F, Decker P, Vassallo R, Ryu J. Acute Eosinophilic Pneumonia
Chest. 2017;152(2):379-85.

3. Fayyaz B. Acute eosinophilic pneumonia associated with smoking: a case
report. J Community Hosp Intern Med Perspect. 2018;8(3):119-22.

4. Puebla Neira D, Tambra S, Bhasin V, Nawgiri R, Duarte A. Discordant bilateral
bronchoalveolar lavage findings in a patient with acute eosinophilic pneu-
monia associated with counterfeit tetrahydrocannabinol oil vaping. Respira-
tory Med Case Rep. 2020;29:101015.

5. Wolf M, Richards J. Acute Eosinophilic Pneumonia due to Vaping-Associated
Lung Injury. J Crit Care Med. 2020,6(4):259-62.

6.  Arter Z,Wiggins A, Hudspath C, Kisling A, Hostler D, Hostler J. Acute eosino-
philic pneumonia following electronic cigarette use. Respiratory Med Case
Rep. 2019;27:100825.

7. LiuX SunW, Meng W, Xiao Y, Feng G, Shi B. Cigarette smoking-induced acute
eosinophilic pneumonia. Medicine. 2019;98(9):e14704.

8. Rom W, Weiden M, Garcia R, Yie T, Vathesatogkit P, Tse D, et al. Acute Eosino-
philic Pneumonia in a New York City Firefighter exposed to World Trade
Center Dust. Am J Respir Crit Care Med. 2002;166(6):797-800.

9. Shorr A. Acute Eosinophilic Pneumonia among US Military Personnel
Deployed in or near Irag. JAMA. 2004,292(24):2997.

10. Thota D, Latham E. Case Report of Electronic Cigarettes possibly Associated
with Eosinophilic Pneumonitis in a previously healthy active-duty sailor. J
Emerg Med. 2014;47(1):15-7.

11, Centers for Disease Control and Prevention. Outbreak of Lung Injury Associ-
ated with the Use of E-Cigarette, or Vaping, Products. Available at: https.//
www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.
html.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html

	﻿A rare case of acute eosinophilic pneumonia induced by vaping-associated lung injury: a case report
	﻿Abstract
	﻿Established Facts
	﻿Introduction
	﻿Case report
	﻿Discussion
	﻿Conclusion
	﻿References


