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1   |   INTRODUCTION

Laboratory data, computed tomography semiotics, and 
clinical currents in acute eosinophilic pneumonia and coro-
navirus disease pneumonia cases were examined. Disease 
dynamics, literature analyses, and differential signs were 
observed. Acute eosinophilic pneumonia should be sus-
pected when coronavirus disease pneumonia patients 
experience recurrence or worsening symptoms; early glu-
cocorticoid therapy prevents further complications. The 

coronavirus disease 2019 (COVID-19) outbreak began in 
Wuhan, China, in mid-December 2019, rapidly spreading 
worldwide to become a global pandemic.1-4 In particular, 
the disease's main presentation is COVID-19 pneumonia, 
which is often described as bilateral interstitial pneumo-
nia that is not amenable to standard treatment, with an 
increased risk for respiratory failure and development of 
acute respiratory distress syndrome (ARDS).5

On the contrary, acute eosinophilic pneumonia 
(AEP) presents as an acute respiratory illness that 
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Abstract
Difficulties encountered in diagnosing and treating COVID-19 pneumonia and 
acute eosinophilic pneumonia during the pandemic from 2019 to 2021 led to the 
identification and study of the differential features of the two conditions.
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appears within days or weeks and can develop into 
ARDS, with potential progression to death. Moreover, 
it can be idiopathic or secondary to inhalational toxic 
substances, drugs, or infections.6 Given the current 
pandemic situation, diagnosing AEP has become even 
more challenging, since its clinical picture might resem-
ble that of COVID-19 pneumonia.7 As such, laboratory 
tests and anamnesis are crucial for ensuring a correct 
differential diagnosis.8–10 A CT scan is also particularly 
important in narrowing down the differential diagnosis 
and avoiding misdiagnosis. In some cases, patients re-
cover quickly—within a few days after the initiation of 
steroidal treatment.11,12

Currently, the standard diagnostic method for 
COVID-19 is reverse-transcription polymerase chain re-
action (RT-PCR), with an estimated sensitivity of 60%–
71%,13 which is probably due to sampling errors, specimen 
type, and viral load at the time of examination.

In addition, chest computed tomography (CCT) reveals 
pulmonary abnormalities in COVID-19 patients, even in 
those with a false-negative RT-PCR in the early stages of 
the disease.14,15 Furthermore, CCT can also identify fea-
tures compatible with COVID-19 pneumonia in asymp-
tomatic patients undergoing CCT for other reasons, in the 
setting of community transmission.

CCT has a sensitivity of approximately 94%–97%16,17 
in detecting early signs of COVID-19 pneumonia, dis-
ease progression, complications, and possible alternative 
diagnoses, including heart failure or pulmonary embo-
lism. However, it has a low specificity of approximately 
37%,16 since many lung diseases can mimic the CCT find-
ings of COVID-19 pneumonia.

Herein, two clinical cases of AEP and COVID-19 are 
presented, along with examination of their laboratory 
data, CCT semiotics, and clinical currents. In the course 
of therapy, disease dynamics, literature analyses, and dif-
ferential signs of the two conditions were observed, in-
cluding previously examined parameters and treatment 
approaches.

2   |   CASE PRESENTATION

2.1  |  Case report 1

A 46-year-old female patient was diagnosed with 
COVID-19, with a positive severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) RT-PCR result, and 
was subsequently administered antibacterial and symp-
tomatic therapies. On the 6th day of her illness, the pa-
tient was admitted to a hospital. Although her CT scan 
showed acute negative findings, clinical signs of respira-
tory failure had increased (Figure  1). On the 17th day 
of illness (July 10, 2020), her CT scan showed ground-
glass opacities (GGO) (Figure  2), and on the 24th day 
of illness (July 17, 2020), more intense polysegmented 
sections in the subpleural regions were observed on CT 
(Figure 3). On the 65th day of illness, the patient recov-
ered clinically; however, trace morphological changes 
in the left lung were observed in the form of parenchy-
mal sclerosis (Figure 4). Furthermore, the pathological 
focus was redirected to GGO with the formation of gen-
tle fibrous tissue (Figure 5). CT semiotics followed the 
order “GGO–consolidation–GGO–fibrosis,” and blood 
tests revealed no abnormalities. In addition, serologi-
cal responses, particularly SARS-CoV-2 RT-PCR, were 
positive.

2.2  |  Case report 2

A 35-year-old female patient with right breast cancer un-
derwent lumpectomy and chemotherapy in July 2020. In 
December 2020, she presented with shortness of breath, 
cough, symptoms of intoxication, and progressive dete-
rioration of her general condition. Bacterial cultures and 
bacilloscopy of bronchoalveolar lavage, bronchial aspi-
rate, and biopsy specimens were all negative. Initially, 
the patient was suspected to have COVID-19, and despite 
her negative SARS-CoV-2 RT-PCR, she was treated for 

F I G U R E  1   Minimal changes in the 
chest CT: the CT scan shows arrowed 
bilateral small ground-glass opacity 
(GGO) lesions

(A) (B)
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COVID-19. Measures taken did not yield positive results, 
and her serological reactions to SARS-CoV-2 were nega-
tive. Notably, eosinophilia (2640  mm3) was observed on 
a blood test, and routine screening of the chest was con-
ducted to prevent metastatic cancer spread.

The patient's general condition deteriorated with 
worsening respiratory symptoms, including shortness 
of breath, cough, and symptoms of intoxication. Her CT 
scans showed normal pulmonary parenchyma (Figure 6), 
and one-sided lesions were localized in the upper and 
middle lobes of the right lung, which were characteristic 

of inflammatory spots (Figure  7). Moreover, lobar seg-
ments of the foci locations were noticeable. The pa-
tient's laboratory results were within normal limits, 
except for eosinophilia and mild elevation in ferritin, 
interleukin-6, and C-reactive protein levels. Analysis of 
routine blood tests that she had undergone from August 
to December revealed linear increment in eosinophil 
levels (Graph 1). When symptoms of respiratory failure 
began, eosinophil growth was observed to have already 
reached very high values (28.78%). After the eosinophils 
reached their maximum value in the peripheral blood 

F I G U R E  2   The CT scans show multiple bilateral subpleural GGO fused into larger areas

(A) (B) (C)

F I G U R E  3   The CT scans show that previously recorded foci had consolidated, decreased in size, and increased in density

(A) (B) (C)

F I G U R E  4   The CT scans show a further regression in the symptoms: the inflammatory spots are limited, there are interstitial changes, 
and presence of intense, bright linear shadows (interlobular thickening)

(A) (B) (C)
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and after comparing them with reference to clinical 
and CT semiotics, a decision was made to replace her 
management with glucocorticoids, since these changes 
were characteristic manifestations of eosinophilic pneu-
monia. After the change in treatment strategy, the re-
sponse rate toward glucocorticosteroids was evaluated. 
Figure  8  suggests that morphological changes in the 
parenchyma had regressed, indicating that the steroids 
used were successful. Graph 2 also shows the same ele-
vation in eosinophils, and their decline to normal levels 
after reaching a maximum number owing to the change 
in therapy. Laboratory data proved the effectiveness of 
glucocorticoid therapy and confirmed the diagnosis of 
eosinophilic pneumonia.

3   |   DISCUSSION

Regarding the possible etiologies of AEP in the second 
case, SARS-CoV-2 was suggested as a first differential. 
During admission, the patient's worsening pulmonary in-
filtrates resembled the inflammatory phase of COVID-19, 
but her RT-PCR results were negative. Previous histo-
pathological studies of COVID-19 pneumonia have not 
reported the presence of eosinophils, and the role of pul-
monary eosinophilia was not relevant in the physiopa-
thology of COVID-19.18-20

Therefore, we suggested that our second case was a 
rare AEP differentiated from typical COVID-19. Although 
parasites and fungi are the most frequently associated 

F I G U R E  5   The CT scans show the GGO, with the formation of gentle fibrous tissue

(A) (B) (C)

F I G U R E  6   The CT scans show normal pulmonary parenchyma

(A) (B) (C)

F I G U R E  7   Detection of GGO converging infiltration foci and consolidation areas during the middle of the disease

(A) (B) (C)
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infectious agents with AEP, other viruses, including in-
fluenza A H1N1, have been reported to be implicated. 
However, no such association has been made with respect 
to SARS-CoV-2.21,22

Other potential causes of AEP may be related to the 
treatment that our patient had received. A few cases 
of drug-induced eosinophilic pneumonia associated 

with azithromycin and chloroquine intake have been 
reported.23,24

Although the clinical manifestations of these two 
diseases are similar, based on the aforementioned obser-
vations and literature analysis, a number of differential 
features between the two conditions can be distinguished. 
They are comprise the following criteria: laboratory 

G R A P H  1   The patient’s blood tests 
showed a slight increase in eosinophils 
(percentage)

F I G U R E  8   CT scans show that the inflammatory focus decreased markedly in size and increased in density

(A) (B) (C)

G R A P H  2   The status of eosinophils 
before and after therapy
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performance, degree and localization of lesions on CT 
scans, and treatment approaches. Table 1 details and sum-
marizes all these characteristics.

In order to diagnose COVID-19 accurately, models, 
such as a novel attention network for COVID-19 (ANC) 
and CCSHNet, are helpful. An assessment of both mod-
els revealed that the ANC model results were better than 
those of 9  state-of-the-art approaches and, similarly, 
CCSHNet showed the best performance when compared 
to 12 state-of-the-art approaches. Furthermore, CCSHNet 
could potentially aid radiologists in making more accu-
rate, quicker COVID-19 diagnoses using CCTs. However, 
there are noticeable disadvantages to both models, in-
cluding their utility with only small datasets, inability to 
handle heterogeneous data, and their lack of strict clin-
ical verification. Therefore, datasets should be expanded 
together with strict clinical verification in both ANC and 
CCSHNet models to make more potential and accurate di-
agnostic models.

Generally, treatment tactics, dynamics, and outcomes 
of a disease depend directly on the differentiation of 
pneumonia, as each condition has unique etiological and 
pathological peculiarities. It should be noted, however, 
that the conclusions in this case report were drawn from 
only two clinical cases and from an analysis of existing 
literature. Thus, there is need for further larger studies 
to validate these findings. Nevertheless, AEP should be 
suspected when patients with COVID-19 pneumonia ex-
perience recurrence or worsening of symptoms; early 
administration of glucocorticoid therapy would avoid fur-
ther complications.

CONFLICTS OF INTEREST
The authors declare no conflicts of interest.

AUTHOR CONTRIBUTIONS
Aliya Kadyrova involved in conception, design of the 
work, manuscript preparation, and data acquisition. Irina 
Antipina involved in design of the work, manuscript 
preparation, and data acquisition. Indira Kyrbasheva in-
volved in conception, manuscript preparation, and data 
acquisition. Iliar Baudinov involved in design of the work, 
manuscript preparation, and data acquisition. Begaim 
Kulbaeva involved in design of the work, manuscript 

preparation, and data acquisition. Uuljan Aitieva in-
volved in manuscript preparation and data acquisition. 
Cholponbek Zhunushaliev involved in manuscript prepa-
ration and data acquisition. Yethindra Vityala involved 
in Manuscript preparation and data acquisition. Tugolbai 
Tagaev involved in manuscript preparation and data 
acquisition.

ETHICAL APPROVAL
The patient gave her informed consent prior to her inclu-
sion in the study.

CONSENT
Published with written consent of the both patients.

DATA AVAILABILITY STATEMENT
Data are available from the corresponding author upon 
reasonable request.

ORCID
Aliya Kadyrova   https://orcid.org/0000-0002-5305-1042 
Yethindra Vityala   https://orcid.
org/0000-0003-1007-2422 

REFERENCES
	 1.	 Bassetti M, Vena A, Giacobbe DR. The novel Chinese coronavi-

rus (2019-nCoV) infections: challenges for fighting the storm. 
Eur J Clin Invest. 2020;50(3):e13209.

	 2.	 Government of Canada. Coronavirus disease (COVID-19): 
symptoms and treatment 2019. https://www.canada.ca/en/
publi​c-healt​h/servi​ces/disea​ses/2019-novel​-coron​aviru​s-infec​
tion/sympt​oms.html [Accessed October 26, 2020].

	 3.	 Centers for Disease Control and Prevention. About COVID-19. 
2019. https://www.cdc.gov/coron​aviru​s/2019-ncov/index.
html. [Accessed October 26, 2020].

	 4.	 World Health Organization. Coronavirus. 2019. https://www.
who.int/healt​h-topic​s/coron​avirus. [Accessed October 28, 
2020].

	 5.	 Scott S, Fernando UK, Suhny A, et al. Radiological Society of 
North America expert consensus document on reporting chest 
CT findings related to COVID-19: endorsed by the Society of 
Thoracic Radiology, the American College of Radiology, and 
RSNA. Radiol Cardiothorac Imaging. 2020;2(2):e200152.

	 6.	 De Giacomi F, Vassallo R, Yi ES, Ryu JH. Acute eosinophilic 
pneumonia. causes, diagnosis, and management. Am J Respir 
Crit Care Med. 2018;197(6):728-736.

T A B L E  1   Characteristic differences between COVID-19 pneumonia and AEP

COVID−19 pneumonia AEP

RT-PCR Positive for SARS-CoV-2 RT-PCR Negative for SARS-CoV-2

Normal levels of eosinophils Eosinophilia seen in the blood test

Bilateral pulmonary opacity, polysegmental, subpleural, basal location Unilateral pulmonary opacity, Frontal-Segmental location

Positive response to antibiotics and symptomatic treatment Recovers after glucocorticoid therapy

https://orcid.org/0000-0002-5305-1042
https://orcid.org/0000-0002-5305-1042
https://orcid.org/0000-0003-1007-2422
https://orcid.org/0000-0003-1007-2422
https://orcid.org/0000-0003-1007-2422
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/symptoms.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/symptoms.html
https://www.canada.ca/en/public-health/services/diseases/2019-novel-coronavirus-infection/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.who.int/health-topics/coronavirus
https://www.who.int/health-topics/coronavirus


      |  7 of 7KADYROVA et al.

	 7.	 Hu QD, Mao N, Huang XC, Chen DG, Zhang Q. Pneumonia 
combined with acute eosinophilic pneumonia in patients with 
maintenance hemodialysis. Blood Purif. 2021;50(1):132-136.

	 8.	 Jeong YJ, Kim K-I, Seo IJ, et al. Eosinophilic lung diseases: a 
clinical, radiologic, and pathologic overview. Radiographics. 
2007;27(3):617-639.

	 9.	 Allen JN, Davis WB. Eosinophilic lung diseases. Am J Respir 
Crit Care Med. 1994;150(5 Pt 1):1423-1438.

	10.	 Johkoh T, Müller NL, Akira M, et al. Eosinophilic lung dis-
eases: diagnostic accuracy of thin-section CT in 111 patients. 
Radiology. 2000;216(3):773-780.

	11.	 Philit F, Etienne-Mastroïanni B, Parrot A, Guérin C, Robert D, 
Cordier JF. Idiopathic acute eosinophilic pneumonia: a study of 
22 patients. Am J Respir Crit Care Med. 2002;166(9):1235-1239.

	12.	 Pope-Harman AL, Davis WB, Allen ED, Christoforidis AJ, 
Allen JN. Acute eosinophilic pneumonia. A summary of 
15 cases and review of the literature. Medicine (Baltimore). 
1996;75(6):334-342.

	13.	 Fang Y, Zhang H, Xie J, et al. Sensitivity of chest CT for 
COVID-19: comparison to RT-PCR. Radiology. 2020;296(2):E1
15-E117.

	14.	 Huang P, Liu T, Huang L, et al. Use of chest CT in combination 
with negative RT-PCR assay for the 2019 novel coronavirus but 
high clinical suspicion. Radiology. 2020;295(1):22-23.

	15.	 Xie X, Zhong Z, Zhao W, Zheng C, Wang F, Liu J. Chest CT 
for typical coronavirus disease 2019 (COVID-19) pneumo-
nia: relationship to negative RT-PCR testing. Radiology. 
2020;296(2):E41-E45.

	16.	 Kim H, Hong H, Ho YS. Diagnostic performance of CT and re-
verse transcriptase polymerase chain reaction for coronavirus dis-
ease 2019: a meta-analysis. Radiology. 2020;296(3):E145-E155.

	17.	 Ai T, Yang Z, Hou H, et al. Correlation of chest CT and RT-PCR 
testing for coronavirus disease 2019 (COVID-19) in China: a re-
port of 1014 cases. Radiology. 2020;296(2):E32-E40.

	18.	 Tian S, Hu W, Niu L, Liu H, Xu H, Xiao SY. Pulmonary pa-
thology of early-phase 2019 novel coronavirus (COVID-19) 
pneumonia in two patients with lung cancer. J Thorac Oncol. 
2020;15(5):700-704.

	19.	 Barton LM, Duval EJ, Stroberg E, Ghosh S, Mukhopadhyay 
S. COVID19 autopsies, Oklahoma, USA. Am J Clin Pathol. 
2020;153(6):725-733.

	20.	 Lindsley AW, Schwartz JT, Rothenberg ME. Eosinophil re-
sponses during COVID-19 infections and coronavirus vaccina-
tion. J Allergy Clin Immunol. 2020;146(1):1-7.

	21.	 Larrañaga JM, Marcos PJ, Pombo F, Otero-González I. Acute 
eosinophilic pneumonia as a complication of influenza A 
(H1N1) pulmonary infection. Sarcoidosis Vasc Diffuse Lung Dis. 
2016;33(1):95-97.

	22.	 Jeon EJ, Kim KH, Min KH. Acute eosinophilic pneumo-
nia associated with 2009 influenza A (H1N1). Thorax. 
2010;65(3):268-270.

	23.	 Bartal C, Sagy I, Barski L. Drug-induced eosinophilic pneu-
monia: a review of 196 case reports. Medicine (Baltimore). 
2018;97(4):e9688.

	24.	 Coëtmeur D, Guivarch G, Briens E, Lopes C. Pneumopathie 
éosinophilique aiguë: rôle possible de la chloroquine [Acute 
eosinophilic pneumonia Possible role of chloroquine]. Rev Mal 
Respir. 1998;15(5):657-660.

How to cite this article: Kadyrova A, Antipina I, 
Kyrbasheva I, et al. CT patterns and differential 
criteria for acute eosinophilic pneumonia and 
COVID-19 pneumonia. Clin Case Rep. 
2021;9:e04890. https://doi.org/10.1002/ccr3.4890

https://doi.org/10.1002/ccr3.4890

