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TO THE EDITOR:

A 48-year-old woman underwent abdominal MRI for the 
investigation of a pancreatic cyst. Incidentally, alterations 
at the lung bases were revealed in the scans (Figure 1A). 
When specifically asked about symptoms, the patient 
reported persistent cough and headache for three weeks. 
She was referred to the ER for further evaluation and 
to be tested for SARS-CoV-2, showing negative results 
(RT-PCR and serology). Two days later, she presented 
with fatigue and fever (38°C) and was hospitalized. A CT 
of the chest revealed areas of consolidation associated 
with discrete ground-glass opacities in the lower lobes 
(Figure 1B), which were interpreted as suspected COVID-
19 pneumonia with mild parenchymal extent in the 
radiological reports. A new round of tests for COVID-19 
was performed, showing negative results once again. 
She was discharged afebrile on antibiotic therapy and 
was instructed to report for follow-up at the pulmonology 
outpatient clinic of the institution. Two weeks later, during 
the clinical evaluation at the outpatient clinic, the patient 
presented with persistent cough, worsened fatigue, and 
chills (but no fever). Repeat CT of the chest revealed 
a small increase in the number of consolidations in the 
lower lobes (Figure 1C).

Her previous medical history was unremarkable, except 
for the pancreatic cyst and a diagnosis of depressive 
disorder (treated with bupropion). She had no history of 
environmental exposure and was a former smoker (five 
pack-years; she quit at the age of 27). She reported 
having used electronic cigarettes in various occasions 
during the first semester of 2020 (more than 10 times). 
Her last consumption (together with the use of cannabis) 
had been one week after the onset of symptoms.

On physical examination, she was breathing normally, 
showing paroxysmal coughing without expectoration. 
SpO2 was 96% on room air. Lung auscultation revealed 
crackles at the lung bases. The remainder of the physical 
examination was unremarkable. RT-PCR and serology for 
SARS-CoV-2 were negative again, as were the results 
for other viral serological tests. Rheumatologic tests 
were normal. Bronchoscopy showed normal results, 
followed by BALF collection and transbronchial biopsy at 
the left posterior lung base. BALF cytology revealed the 
presence of 20% of eosinophils, whereas examination of 
the biopsy specimen revealed signs of pneumonia and a 
great number of eosinophils. Tests for infection in BALF 
and in the biopsy specimen resulted negative.

Treatment with prednisolone was started (60 mg/day). 
A follow-up CT performed 30 days later demonstrated 
complete resolution of the consolidations, and only 
linear atelectasis remained at the lung bases (Figure 
1D). In parallel, the patient, who had already quit the 
use of e-cigarettes, showed clinical improvement after 
corticosteroid therapy.

In March of 2020, the WHO declared COVID-19 a 
pandemic, a reflection of a ruthless disease with a high 
rate of transmission in an epidemiological context that 
virtually makes it imperative to discard this diagnosis at 
the minimum signs of respiratory and systemic symptoms. 
One of the major diagnostic methods that have been 
largely employed in this scenario is chest CT. According 
to the Radiological Society of North America consensus 
statement(1) on how to report chest CT findings related 
to COVID-19, four categories were proposed: typical, 
indeterminate, atypical, and negative for pneumonia. The 
objectives of that standardized classification system are to 
provide guidance and confidence to radiologists and help 
them communicate clearly with other healthcare providers. 
In that classification system, typical features are those 
that are reported in the literature to be frequently and 
more specifically seen in COVID-19 pneumonia during 
the current pandemic.(1) Although CT findings represent 
an important tool for COVID-19 screening, they can 
often be limited, even when findings deemed typical are 
demonstrated. Therefore, various different etiologies are 
able to induce clinical and radiological findings that are 
very similar to those in COVID-19 and need to be taken 
into account as differential diagnoses, including both 
infectious and noninfectious causes.

E-cigarette, or vaping, product use-associated lung 
injury (EVALI) is one of such diagnoses. The number 
of e-cigarettes has been significantly increasing since 
their introduction in Europe in 2006; about 41 million 
users were estimated in 2018.(2) EVALI seems to be a 
syndrome characterized by respiratory insufficiency and 
intense inflammatory response. Patients show fever, 
leukocytosis, and increased CRP levels, as well as negative 
viral and bacterial tests. Patients commonly demonstrate 
an inflammatory phenotype with high concentrations 
of at least two markers (CRP, ESR, leukocytosis, and 
procalcitonin).(3)

Different products work as vaporizers, including the 
modern e-cigarettes. All of these devices work through 
the heating of a liquid inside cartridges, producing 
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aerosolized vapor inhaled to the lungs. The liquid in 
e-cigarettes can contain various components, such 
as vitamin E acetate (generally used as a diluent for 
tetrahydrocannabinol oil), being one of the ingredients 
to be implicated as a major causal agent of EVALI, 
because it has been found in BALF samples of a wide 
number of patients.(4) However, there are many other 
components that are potentially pernicious when they 
are inhaled. Thus, it is still necessary to have a better 
understanding about the pathophysiology of EVALI, 
including studies on the chemistry and toxicology of 
those components, as well as on the mechanisms of 
molecular and cellular changes involved.(5)

The imaging presentations of EVALI are quite varied, 
characterized by ground-glass opacities (the dominating 
finding in the majority of patients), consolidations, 
interlobular septal thickening, and mosaic attenuation. 
Different radiological patterns have been described and 
correlated with different histopathological presentations, 
such as acute alveolar damage, eosinophilic pneumonia 
(EP), organizing pneumonia (OP), alveolar hemorrhage, 
hypersensitivity pneumonitis, lipoid pneumonia, and 
other mixed or nonclassifiable patterns.(6) Although 
imaging findings are varied, a common point between 
the different patterns seems to exist: the bilaterality of 
parenchymal changes. These changes may be diffuse or 
predominate in one of the lung (upper or lower) fields.

In our patient, the initial chest CT demonstrated 
consolidations and ground-glass opacities in the lower 
lobes, some assuming annular or semi-annular forms, 
resembling the reversed halo sign, which is usually 
seen in the classic OP pattern.(7) The imaging findings 
in patients with COVID-19 pneumonia, as well as in 
those with other viral pneumonias, can partially be 
attributed to secondary OP.(8) The investigation was 
continued with transbronchial biopsy and BALF analysis, 
which revealed a high number of eosinophils and EP, 
respectively. EP has overlapping imaging findings 
with OP, and they can be distinguished by the indirect 
demonstration of peripheral eosinophilia or by direct 
demonstration of eosinophilic infiltrates.(9) EP can 
have different triggering factors, including the use of 
e-cigarettes and viral infections. Recently, a case of 
EP associated with COVID-19 has been reported,(10) 
and there was clinical and radiological improvement 
after treatment with prednisolone, which is similar to 
what occurred with our patient.

In conclusion, in the face of negative laboratory testing 
for SARS-CoV-2 and other infectious agents, negative 
rheumatological tests, the fact that our patient reported 
e-cigarette use, and the rapid clinical response after 
she discontinued that use and completed corticosteroid 
therapy, we reached the diagnosis of EVALI-related EP.
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Figure 1. Axial MRI or CT scans of the lower lung fields. In A, axial T1-weighted post-contrast MRI sequence revealing 
bilateral lung parenchymal alterations enhanced by the paramagnetic contrast agent. In B, chest CT scans performed 
two days after MRI revealing consolidations and ground-glass opacities, assuming a semi-annular form in the left 
lower lobe. In C, repeat CT scans performed two weeks later revealing an increase in the extent and redistribution of 
consolidations in the lower lung fields, a feature commonly found in organizing pneumonia and in eosinophilic pneumonia. 
In D, follow-up CT scans performed 30 days after the initiation of corticosteroid therapy showing complete resolution 
of the alterations, except for linear atelectasis.
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