
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



ww.sciencedirect.com

r e s p i r a t o r y i n v e s t i g a t i o n 6 0 ( 2 0 2 2 ) 3 6 4e3 6 8
Available online at w
Respiratory Investigation

journal homepage: www.elsevier .com/locate /resinv
Original article
Evaluation of thorax computed tomographic
findings in COVID-19 variant cases
F. Dilek G€okharman a,*, Günay Tuncer Ertem b, Sonay Aydın c,
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a b s t r a c t

Background: Because of genetic mutations occurring during viral replication, new SARS-

CoV-2 variants will continue to emerge. Throughout the COVID-19 pandemic, thorax

computed tomographic (CT) findings have played a crucial role in the diagnosis and follow-

up of patients with COVID-19. In this study, we compared the thorax CT findings of pa-

tients infected with SARS-CoV-2 variants (variant group) with those of patients infected

with the non-variant strain (non-variant group) to assess if thorax CT findings may be

utilized to discriminate between the groups. Furthermore, we compared demographic and

laboratory data between the groups.

Methods: The study comprised a total of 77 patients who presented to our hospital with a

preliminary diagnosis of COVID-19 based on clinical symptoms, a positive oropharyngeal/

nasopharyngeal swab RT-PCR testing, and thorax CT examinations. Patients' laboratory

and demographic features as well as thorax CT findings were retrospectively evaluated,

and the results were grouped according to RT-PCR results.

Results: There were 42 patients in the non-variant group and 35 patients in the variant group.

The average age of patients infected with the non-variant strain, alpha variant, and gamma

variant was 63.52 ± 14.87 years, 54.86 ± 14.31 years, and 59.4 ± 17.79 years, respectively. The

average age of the variant group was significantly lower than that of the non-variant group.

There was no significant difference in thorax CT findings between the groups, and consoli-

dation, ground glass densities, and cobblestone pattern in the bilateral lower lobes and pe-

ripheral areas were the most common thorax CT findings in both the groups.

Conclusion: There is no significant difference in thorax CT findings between the variant and

non-variant groups. Therefore, clinical and laboratory characteristics should take prece-

dence over thorax CT findings for distinguishing between patients infected with SARS-

CoV-2 variants and the non-variant strain.
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1. Introduction

Throughout the ongoing coronavirus disease 2019 (COVID-19)

pandemic, numerous SARS-CoV-2 variants have emerged.

Among them, both the alpha and beta/gamma variants have

been found in Turkey. In a study by Dao et al., the clinical

findings of patients infected with SARS-CoV-2 variants

(variant group) and the non-variant strain (non-variant group)

were compared, and the incidence rates of fever, rhinitis, and

anosmia and hospitalization rate were found to be signifi-

cantly higher in the variant group than those in the non-

variant group [1]. Because each variant has a different

impact on morbidity and mortality and raises concerns about

the performance of vaccines, it's critical to distinguish be-

tween their properties early on [2,3].

Thorax computed tomographic (CT) findings have been

reported to be useful for the diagnosis, prognostic assessment,

and detection of complications of COVID-19 infection [4]. CT

severity score assessed based on the percentage of lung

involvement has been shown to be a good prognostic predic-

tor in patientswith COVID-19 [5]. Using dual energy CT (DECT),

another study has shown an association between lung

perfusion deficits and CT severity score [6]. Therefore, for the

diagnosis of COVID-19, thorax CT imaging is commonly

combined with real-time polymerase chain reaction (RT-PCR)

using nasal swab as specimen.

In this study, we compared the thorax CT findings of the

variant group with those of the non-variant group to assess if

thorax CT findings could be used to distinguish between the

two groups. To the best of our knowledge, this is the first study

in the English literature that compares variant strains and the

non-variant strain in terms of thorax CT findings and labo-

ratory results.
2. Materials and methods

This retrospective observational study was undertaken at a

tertiary health care facility in Turkey between January 1, 2021

and May 1, 2021. Patients who were hospitalized with fever

and the clinical symptoms of respiratory tract infection (e.g.,

cough and shortness of breath) and patients who had a posi-

tive RT-PCR result for SARS-CoV-2 and thorax CT scan were

included in this study. Eight hospitalized patients who did not

undergo thorax CT examinations or had negative RT-PCR re-

sults for SARS-CoV-2 were excluded from the study. On

admission, oropharyngeal/nasopharyngeal swabs of all
Table 1 e Patients' demographic characteristics.

Group Variant Patientsa

Variant Alpha variant 30(%39)

Beta/gamma variants 5(%6,5)

Non-variant 42(%54,5)

a Data are presented as number (percentage).
b Data are presented as mean ± standard deviation.
patients were analyzed using RT-PCR to detect SARS CoV-2

RNA. RT-PCR can detect the mutations in both the alpha and

beta/gamma variants. All patients in our hospital underwent

thorax CT examinations using 16-slice and 128-slice CT

scanners within 10 days after diagnosis, and CT images were

assessed retrospectively by experts blinded to RT-PCR results.

In addition, patients' laboratory and demographic findings

were evaluated retrospectively; the results were classified into

two groups based on RT-PCR results and compared between

the groups. Informed consent was obtained from all patients,

and the study protocol was approved by the Institutional

Ethics Committee of Ankara Training and Research Hospital,

Ankara, Turkey (approval no.: 649; September 15, 2021).
3. Statistical analysis

Data were analyzed using Statistical Package for the Social Sci-

ences (SPSS) software version 20.0 for Windows (IBM SPSS Inc.,

Chicago, IL, USA). Conformity of the data to normal distribution

was assessed using the Kolmogorov-Smirnov test. Normally

distributed andnon-normally distributedquantitative variables

were presented asmean ± standard deviation (SD) andmedian

(range), respectively. Categorical variables were expressed as

number and percentage. Differences between the variant and

non-variant groupswereanalyzedusing theStudent's t-test and
ManndWhitney U test. The chi-square test was used to

compare the percentages of findings between the groups.

A two tailed p value of <0.05 was considered statistically

significant.
4. Results

The study population consisted of 77 patients with a median

age of 60 years (range 18e92). There were 43 (55.8%) male

patients. There were 42 (54.5%) patients in the non-variant

group and 35 (45.5 %) patients in the variant group. The

variant group had 30 (85.7%) cases of the alpha variant and 5

(14.2%) cases of the beta/gamma variants. Table 1 shows pa-

tients' demographic characteristics.

The mean age of patients infected with the non-variant

strain, alpha variant, and gamma variant was 63.52 ± 14.87

years, 54.86 ± 14.31 years, and 59.4 ± 17.79 years, respectively.

The mean age of the variant group was significantly lower

than that of the non-variant group (p ¼ 0.003) (Table 1).

There was no difference in sex between the groups

(p ¼ 0.11) (Table 1).
Sexa Age (years)b

Female Male

9(%11,7) 21(%27,3) 54.86 ± 14.31

2(%2,6) 3(%3.9) 59.4 ± 17.79

23(%29,9) 19(%24,6) 63.52 ± 14.87
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Table 2 e Laboratory findings of the variant and non-
variant groups.

Group Laboratory findings

WBCa

count
(10⁹/L)

Lymphocyte
count
(10⁹/L)

CRPb level
(mg/L)

D-dimer
level

(ng/mL)

Variant 5700 1200 18 450

Non-variant 5625 995 38 765

a White blood cell ¼ WBC.
b C-reactive protein ¼ CRP.
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Although the median levels of C-reactive protein (CRP) and

D-dimer in the non-variant group were significantly higher

than those in the variant group (p ¼ 0.002), there were no

significant differences in leukocyte and lymphocyte counts

between the groups (p ¼ 0.23) (Table 2).

Only five (6.5%) patients had no CT findings. Among them,

two patients belonged to the variant group (one patient

infected with the alpha variant one patient infected with the

beta variant), and three patients were in the non-variant

group (Figs. 1 and 2).
Fig. 1 e Non-variant group: Thorax computed tomographic (CT

group show patchy ground glass densities (arrows) and some co

had a CT severity index of 72.
Nosignificantdifferenceswereobserved inbilateral (p¼0.53)

and multilobar involvement (p ¼ 0.39), ground glass densities

and/or thepresenceof consolidatedareas, andCTseverity index

values (p ¼ 0.43) between the groups; the lower lobes were the

most affected lobes in both the groups (Figs. 1 and 2).

Other signs of COVID-19 infection in the lungs such as

vascular enlargement, cobblestone appearance, halo sign, and

air bubble showed no significant differences between the

groups.
5. Discussion

COVID-19 has spread worldwide since it was first detected in

December 2019. Because of the rapid dissemination of SARS-

CoV-2, new strains have emerged. Among them, the alpha

variant and beta variant are the most well-known ones. The

impact of variants on clinical manifestations and prognostic

outcomes affects the early diagnosis and treatment of pa-

tients with COVID-19 and, most importantly, the preventative

approaches to reduce viral circulation in the population [7].

The most common symptoms of COVID-19 are fever, dry

cough, and malaise/fatigue. Many studies have found that
) images of a 59-year-old male patient in the non-variant

nsolidations at the periphery of both the lungs (asterisk). He
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Fig. 2 e Variant group: Thorax CT images of a 38-year-oldmale patient in the variant group (alpha variant) showing bilateral

peripheral-weighted patchy ground glass densities (arrows) similar to those observed in the non-variant group. He had a CT

severity index of 44.
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COVID-19 infection causes a reduction in white blood cell

(WBC) and lymphocyte counts and an increase in CRP and D-

dimer levels [8e13]. On the other hand, Amano et al. observed

that a lower WBC count was indicative of COVID-19, but

lymphocytopenia and D-dimer level were poor predictors of

COVID-19 [14]. Typical thorax CT features of COVID-19 pneu-

monia have also been reported. Bilateral involvement of the

basal segments of the lower lobes and peripheral areas is

indicative of lung involvement. Patchy ground glass densities,

areas of consolidation, cobblestone pattern, and a combina-

tion of these features are the most prevalent thorax CT find-

ings in patients with COVID-19 [15]. In a meta-analysis,

Khatami et al. reported that the sensitivity and specificity of

thorax CTwere 83% and 47%, respectively; they also suggested

that thorax CT might contribute to the diagnosis of COVID-19

[16]. To the best of our knowledge, no other study in the En-

glish literature compares laboratory results between the two

groups.

Real-time polymerase chain reaction (RT-PCR) is the most

widely used method for detecting virus variants. However, it

may not produce correct results in the presence of some

mutations, causing diagnostic delays. The diagnostic role of
thorax CT in COVID-19 is well understood, and thorax CT has

become a significant approach for rapid diagnosis and prog-

nosis of COVID-19 although it is not recommended as the first

step in the diagnosis of COVID-19 [7e17]. This is the first study

in the English literature that compares thorax CT findings

between patients infected with variant strains and the non-

variant strain. In this study, we evaluated the efficacy of CT

imaging in distinguishing different variants of SARS-CoV-2.

We also compared demographic and laboratory features be-

tween the groups.

According to our findings, there is no significant difference

in thorax CT findings between the groups. The non-variant

group had significantly higher median CRP and D-dimer

levels than the variant group. Furthermore, the mean age of

the variant group was significantly greater than that of the

non-variant group. Other findings of the groups were similar.

The study has some limitations. First, this was retrospec-

tive study. Second, the inclusion criteria may introduce bias

since only patients with COVID-19-like symptoms and thorax

CT scans were included in this study. Patients with clinically

suspected COVID-19 who had no thorax CT findings and pa-

tients who had clinical and thorax CT findings indicating

https://doi.org/10.1016/j.resinv.2021.11.013
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COVID-19 infection but had negative RT-PCR results were

excluded from the study. Third, this study included a small

number of patients. Therefore, further studies with large

sample size are required to confirm the results of this study.
6. Conclusion

Our findings indicate that thorax CT findings do not differ

significantly between the variant and non-variant groups.

Therefore, clinical and laboratory features should take pre-

cedence over thorax CT findings for distinguishing among

SARS-CoV-2 variants.
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