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Abstract: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is causing
a massive outbreak throughout the world. In this period, diseases other than coronavirus
disease (COVID-19) have not disappeared; however, it is hard for doctors to diagnose
diseases that can mimic the clinical, radiological, and laboratory features of COVID-19,
especially rare lung diseases such as acute eosinophilic pneumonia (AEP). We report the
clinical case of a young patient who presented to the Emergency Department with respiratory
failure and clinical symptoms, radiological aspects, and blood tests compatible with COVID-
19; two swabs and a serology test for SARS-CoV-2 were performed, both resulted negative,
but the respiratory failure worsened. Peripheral eosinophilia guided us to consider the
possibility of a rare disease such as AEP, even if radiology findings were not pathognomonic.
Therefore, we decided to perform a flexible bronchoscopy with bronchoalveolar lavage
(BAL) at the lingula, which showed the presence of eosinophilia greater than 40%. As
a consequence, we treated the patient with high-dose corticosteroids that completely resolved
the respiratory symptoms. This case report highlights the difficulty of making alternative
diagnoses during the COVID-19 pandemic, especially for rare lung diseases such as AEP,
which may have initial characteristics similar to COVID-19.

Keywords: COVID-19, acute eosinophilic pneumonia, bronchoalveolar lavage, ground glass
opacities

Introduction

As of August 31, 2020, 24,854,140 confirmed COVID-19 cases had been reported
by the World Health Organization (WHO) worldwide, with 838,924 attributed
deaths.'

Coronaviruses are enveloped, non-segmented, positive-sense, single-stranded
RNA viruses. Significant human morbidity and mortality has been reported only
with two beta coronaviruses before this pandemic: severe acute respiratory syn-
drome coronavirus (SARS-CoV) and Middle East respiratory syndrome corona-
virus (MERS-CoV).? SARS-CoV-2 has the typical coronavirus structure with spike
protein and other polyproteins, nucleoproteins, and membrane proteins, such as
RNA polymerase, 3-chymotrypsin-like protease, papain-like protease, helicase,
glycoprotein, and accessory proteins.® SARS-CoV-2 uses the same ACE2 cell
receptor and mechanism of entry in host cells as SARS-CoV.*

COVID-19 patients could be asymptomatic or show different clinical manifesta-
tions, including mild-to-moderate symptoms like fever, dry cough, and shortness of
breath or, in other cases, a rapid deterioration and development of acute respiratory
distress syndrome (ARDS). In patients with mild COVID-19, typical findings on chest
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computed tomography (CT) include predominance of
ground glass opacities (GGO) in the early phase with an
increase in the frequency of consolidations and linear opa-
cities over 3 weeks post-onset of symptoms. It is possible to
find these CT features in many different conditions: infec-
tions, drug toxicity, vaping-associated pulmonary injury,
oxygen toxicity, toxic inhalants or pulmonary aspirations,
acute eosinophilic pneumonia, alveolar hemorrhage, etc.>

This report has the goal to share our experience of
a 23-year-old man, non-smoker, with no remote clinical
history, presenting respiratory failure and fever, both sus-
pected for COVID-19.

Case Report

In May 2020, during the outbreak of SARS-CoV-2 in Italy,
a 23-year-old male, non-smoker, with no remote clinical
history, presented to the Emergency Department; he had
suffered from fever (up to 38°C), cough, and worsening
shortness of breath for 3 days. At clinical examination, the
most important clinical feature was bilateral wheezing;
nevertheless, the patient did not have a history of asthma
nor chronic sinusitis with nasal polyposis. During the visit,
the patient did not refer to new smoking or second hand
smoke habit, nor drugs or new antigen exposures.

Blood test showed an increase in peripheral blood
eosinophilia (1.8x1,000/pL, 12.5% of the total leukocyte
number) with leukocytosis (14.45x1,000/pL); in particular,
neutrophils were 61.6% (8.91x1,000/uL), lymphocytes
were 17.7 (2.56x1,000/uL), monocytes 7.6% (1.1x1,000/
pL), and basophils were 0.6% (1.8x1,000/uL). A mild
elevated C-reactive protein (CRP=1.53 mg/dL) was
found, with negative procalcitonin, mild elevated Lactate
dehydrogenase (LDH 384 U/L), mild elevated Interleukin-
6 (IL-6=12.4 pg/mL), and negative D-dimer (230 ng/mL).
Arterial blood gases showed: pH=7.39; pO,=59 mmHg;
pCO,=40 mmHg; HCO;=25 mmol/l with a fraction of
inspired oxygen of 35% in Venturi mask and arterial oxy-
gen pressure on fraction of inspired oxygen ratio (PaO,
/Fi0,) of 168. Due to the persistence of respiratory symp-
toms and respiratory failure, the patient underwent a chest
high-resolution CT scan, which reveal bilateral GGO loca-
lized in the upper left lobe (in particular in lingular seg-
ment) and in the right lower lobe (Figure 1).

For these reasons, he was hospitalized with suspected
COVID-19 in the Infectious Diseases Unit in Santa Maria
Nuova Hospital of Reggio Emilia.

As of the chest CT, the suspicious of COVID-19 was
high, but we had to consider other possibilities in

differential diagnosis, such as eosinophilic granulomatosis
with polyangiitis (EGPA), alveolar hemorrhage, AEP,
parasitic pneumonia, drug toxicity, or toxic inhalants.

In the Infectious Diseases Unit, on day one the patient
was tested negative with nasopharyngeal swab for SARS-
CoV-2, and the result was confirmed after 24 hours with
a second nasopharyngeal swab that was negative as well.
Moreover, serology test for SARS-CoV-2 was also
negative.

In order to exclude a vasculitis, antineutrophil cyto-
plasmic antibodies (ANCA) were searched, and resulted
asnegative.

After 24 hours from admission in hospital, patient’s
respiratory conditions worsened with symptoms such as
dyspnea and increase in respiratory rate (25 breaths -
per minute), so high flow oxygen therapy with a fraction
of inspired oxygen of 60% was needed.

A therapy with two daily inhalations formoterol/beclo-
methasone metered-dose inhaler 100/6 pg was introduced
to improve respiratory symptoms, with only partial
improvement of symptoms.

In consideration of the increase in peripheral blood
eosinophilia and bilateral GGO on chest CT, a flexible
bronchoscopy with bronchoalveolar lavage (BAL) was
performed; an amount of 150 mL of physiological liquid
was introduced to perform BAL and 70 mL of clear liquid
was collected, with no traces of blood in it. BAL revealed
eosinophils alveolitis (40%) and mucous secretion with no
evidence of bacteria or viruses, SARS-CoV-2 included.
These findings were compatible with AEP (Figure 2).
For this reason, we started a therapy with oral corticoster-
oid (prednisone 50 mg daily), with a rapid clinical
improvement and no more fever.

After 1 week of therapy, the initial respiratory failure
was resolved and blood tests revealed a lower peripheral
blood eosinophilia. The prednisone dose was halved in 14
days, and the patient was discharged with the dose of
25 mg. Before the discharging we obtained the informed
consent for the publication of this case report.

Discussion

The clinical case we described highlights the high diffi-
culty in differential diagnosis concerning rare lung dis-
eases in COVID-19 pandemic period. AEP is the most
frequently misdiagnosed of eosinophilic pneumonias
because it mimics infectious pneumonia or acute respira-
tory distress syndrome in previously healthy individuals.”
In fact in this case, clinical features in the early stage were
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Figure | Chest high resolution CT scan: (A) GGO in the left upper lobe, (B) GGO in the lingular segments, (C) GGO in the right lower lobe, (D) coronal scan of the lung.
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Figure 2 Bronchoalveolar lavage showing eosinophilia (about 40%). Papanicolau stain, 400x magnification.

the same of SARS-CoV-2 related pneumonia (fever, the percentage of lung parenchyma occupied by the opa-
cough, dyspnea) and chest CT was typical for COVID-19 cities) of 20%. The thoracic radiogram was not performed
as well, with bilateral GGO and a visual score (defined as  because, during the outbreak, the hospital internal protocol
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contemplates the execution of a chest CT-scan as the first
radiological assessment in patients with respiratory symp-
toms suspected for COVID-19, due to its greater diagnos-
tic yield for the signs of infection. Blood tests showed
mild elevated levels of CRP, LDH, IL-6, also compatible
with COVID-19. However, even if CT findings were not
typical for AEP and the presence of peripheral eosinophi-
lia itself was not significant, several repeated examinations
confirmed high values, which were relevant in the context
described.

Clinical and radiological features described could have
been suitable for various diagnoses, however EGPA and
COVID-19 were less probable diagnoses after the results
of negative ANCA test and two negative swabs for SARS-
COV-2. For these reasons, a fiber-optic bronchoscopy with
BAL was necessary, confirming the presence of eosinophi-
lia >40% and the absence of blood, excluding alveolar
hemorrhage. Bronchoscopy is relatively contraindicated
in patients with suspected and confirmed COVID-19 infec-
tions and its only role is when less invasive testing to
confirm COVID-19 are
a suspicion for an alternative diagnosis that would impact

inconclusive and there is

clinical management or an urgent life-saving intervention.®

Eosinophilic lung disease (ELD) is a group of lung
pathologies characterized by an increase of eosinophils
within the lung parenchyma. The diagnosis can be made
with the presence of chest opacities associated with blood
and parenchymal eosinophilia, confirmed by BAL (thresh-
old of eosinophils >25%) and possibly a pulmonary
biopsy. In the diagnostic management of ELD, a known
etiology could be found (parasitic infection, allergic
bronchopulmonary aspergillosis, drug toxicity), while
also unknown causes (Loeffler syndrome, acute or chronic
eosinophilic pneumonia, idiopathic hypereosinophilic syn-
drome) and eosinophilic vasculitis (EGPA, formerly
known as Churg—Strauss syndrome) could cause these
diseases.’

AEP is unusual in the group of ELD; the most frequent
respiratory symptoms are dyspnea, cough, and fever, last-
ing more than 2 weeks, frequently followed by acute
respiratory failure. Up to 50% of patients with AEP have
a history of asthma, they are young, with a mean age of
approximately 30 years, with male predominance.
Alveolar eosinophilia is a main feature of AEP: more
than 25% eosinophils in BAL are required to make the
diagnosis. At the same time, blood hyper-eosinophilia is
frequently found.” ' BAL is required to confirm
and also to exclude other

alveolar eosinophilia

diagnoses (ie, infectious diseases or malignancies).
A typical radiologic feature of AEP is the localization in
the upper lobes without basilar involvement of unilateral
or bilateral opacities, typically with no segmental
distribution.""

Acute eosinophilic diseases could be triggered by
many different causes: vasculitis, infectious diseases
(aspergillus, parasites, etc.), drugs, asthma, other rare
lung diseases such as Langerhans cell histiocytosis, orga-
nizing pneumonia, idiopathic pulmonary fibrosis, and
malignancies. However, they can be also idiopathic.” In
this particular case, we ruled out any potential exposure
with a detailed medical history, the presence of vasculitis
by performing serum ANCA level, other rare lung diseases
with the radiological findings and, finally, the infectious
diseases by performing a bronchoalveolar lavage.

In this clinical case there were some misleading char-
acteristics: the absence of history of asthma, initial symp-
toms typical of COVID-19, and the absence of a peculiar
imaging for AEP (typical combination on CT of poorly
defined nodules of ground-glass attenuation, interlobular
septal thickening, bilateral pleural effusion, and airspace
consolidation).” In this case, having ruled out any of the
possible triggers, we hypothesized an idiopathic origin of
the disease.

The case we described revealed the difficulty, during
the pandemic of COVID-19, to diagnose other diseases
with clinical symptoms and radiologic patterns similar to
COVID-19, such as EGPA, parasitic pneumonia, AEP,
drug toxicity, and others. Therefore, it is important not to
stop at the initial hypothesis of COVID-19 if others differ-
ential diagnoses are reasonable, even if that means to per-

form a more invasive but conclusive examination.
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