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 Objective: The present study was designed with the aim of comparing the 
radiological findings of the CT scan of the lungs of patients with Delta and 
Omicron variants of COVID-19 hospitalized in the intensive care unit. 
Methods: This was a retrospective comparative study conducted during 
the fifth peak of COVID-19 in Iran, August to November 2021 (the 
predominance of Delta variant) and March to April 2022 (the 
predominance of Omicron variant) in Qom, Iran. Radiologic findings of 
lung CT scans reported by a single radiologist were compared between 
these two cohorts. To analyze the collected data, SPSS version 22 statistical 
software is used through chi-square or fisher exact test, independent t-test, 
and Mann-Whitney test. A p-value of lower than 0.05 was considered as 
statistically significant. 
Results: The total number of 50 patients in Delta (mean age of 
58.68±14.77 years, 56% male) and 46 patients in Omicron (mean age of 
70.45±18.02 years, 47% male) periods were included in study. Lesions of 
Right middle lobe (RML), left upper lobe (LUL), and Lingual lobes were 
more common in Delta period than Omicron (P<0.05). GGOs were more 
common in Delta period than in the Omicron  (P=0.013).  There were no 
Unilateral GGOs during the Delta period, while 9 of 32 (28.1%) patients 
having GGO lesions in Omicron era had unilateral ones (P<0.001). 
Peripheral lesion was not differentiating Omicron from Delta. Crazy 
Pavings, Parenchymal bands, Halo signs, and Pleural effusions were more 
common in omicron period than in the Delta (P<0.05). Total Chest CT 
severity score was statistically higher in Delta period (22.75±5.24 units) 
than Omicron period (13.97±9 units).  
Conclusion: There were the significant differences in the radiologic 
characteristics between the two variants. This study suggests that with 
evolving the virus variants, while severity of lung involvement has 
decreased, GGOs of COVID-19 might have tended to manifest as unilateral 
lesions with more specific radiographic features.  
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G R A P H I C A L A B S T R A C T 

 
Introduction 

More than three years passing the COVID-19 

pandemic, SARS-Cov2 variants, population 

immunity, treatment approaches have gradually 

evolved and various shapes of disease have 

emerged during the time. Based on the virus 

structural proteins, literature has introduced 

different eras of pandemic like pre-Delta, Delta, 

and Omicron, as the time points where COVID-19 

faces have changed, while recombinant variants 

were also cited to emerge [1]. COVID-19 variants 

have evolved during the years passing the 

pandemic and various differences in pattern of 

disease with various symptoms ranging from 

classic symptoms of fever and pulmonary 

symptoms to extrapulmonary ones [2, 3]. 

Likewise, its epidemiological findings [4] have 

been emerged. In case of transmissibility, 

Omicron variant is more transmissible than the 

Delta variant [5]. It has shown a rapid surge in 

cases of Omicron and has become the dominant 

variant in many regions, including the United 

States [6]. Both variants of Delta and Omicron 

have shown some ability to evade immunity 

conferred by previous infections and 

vaccinations. However, the level of immune 

escape may differ between the Omicron and Delta 

variants [7]. Different patterns of lung damages 

have been seen in COVID-19 patients [8]. Some 

studies have illuminated differences in symptoms 

of COVID-19 during these different periods of 

COVID-19 pandemic [9, 10]. Upper respiratory 

symptoms have reported to be increased during 

the predominance of Omicron variant [9, 10]. In 

addition, the efficacy of the vaccines might have 

been changed with conversions of the variants 

[11] and some reports have demonstrated 

differed severity of the disease [12]. Our clinical 

practice, diagnosis, and management of COVID-19 

patients have further evolved as the same time 

with this narration. Although the RT-PCR 

laboratory test is used as the gold standard for 

diagnosing COVID-19, imaging methods such as 

chest x-ray, CT scan, and ultrasound are also used 

for initial diagnosis, follow-ups, and diagnosing 

possible complications [13, 14]. The most 

common radiological findings reported in COVID-

19 lung infection are Ground Glass Opacity (GGO) 

lesions with or without pulmonary consolidation, 

preferably involving the subpleural areas and the 

base of the lungs. Other significant radiological 

findings include Crazy Paving halo sign and 

reticular infiltrates [15, 16]. As a result, as CT 

scan of the chest are being frequently used in 

initial diagnosis of the COVID-19 and its follow-

ups, it is necessary to study radiological 

manifestations of different emerging variants of 

COVID-19.  
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Most studies comparing the differences of 

manifestations of SARS-CoV2 variants infections 

are based on the initial diagnostic manifestations 

and less consideration is regarded to differences 

in manifestations of severe cases of COVID-19.  

Therefore, the present study aims to compare the 

radiological findings of CT scan of the lungs of 

patients with delta variant and Omicron COVID-

19 hospitalized in the intensive care unit of 

Shahid Beheshti-Amirul Mominin Hospital 

Complex in Qom. 

Materials and Methods  

This study was a retrospective comparative study 

conducted during the fifth peak of COVID-19 in 

Iran, August to November 2021 (the 

predominance of Delta variant) and March to 

April 2022 (the predominance of Omicron 

variant). All patients included in the study or 

their family members signed the consent form 

about being acknowledged about purpose of the 

study. The protocol of the project was approved 

by the Ethics Committee of the university with 

no. IR.MUQ.REC.1401.095.  

Sampling method was performed by simple 

available selection method from patients 

admitted to ICU ward of Shahid Beheshti-Amir al-

Momenin Hospital, Qom, during the Delta and 

Omicron periods.  Inclusion criteria include were 

a positive PCR test and intensive care unit 

hospitalization. Patient record had to have a 

primary CT scan to be included in study. All CT 

scans had to be performed in our hospital for 

inclusion. Patients with missing data regarding 

the demographics and ICU hospitalization detail 

were excluded in this study. As the exclusion 

criteria, patients who or their families did not 

want to participate were not included in the 

study. Patients’ hospital records were queried for 

age, sex, and duration of ICU stay. The CT scans of 

patients were reviewed and reported by a single 

radiologist. A pre-designed checklist of reporting 

radiologic findings of CT scans was provided for 

the radiologists that included area of lesions, the 

characteristics of ground glass opacities (GGO) 

including the area and peripherality, presence of 

nodules, Crazy paving, Consolidation, 

Parenchymal band, Halo sign, Spider web sign, 

Vascular thickening, Pleural effusion, and 

Lymphadenopathy. Chest CT severity score was 

calculated based on the degree of involvement.  

Statistical analysis 

To analyze the collected data, SPSS version 22 

statistical software is used through chi-square or 

fisher exact test, independent t-test, and Mann-

Whitney test. A p-value of lower than 0.05 was 

considered statistically significant.  

Results and Discussion 

The total number of 96 patients, 50 in Delta and 

46 in Omicron periods, were included in study. As 

listed in Table 1, the mean age range of 

participants was 70.45±18.02 in Omicron period 

and 58.68±14.77 in Delta period that showed a 

statistically significant higher average age of ICU 

admitted patients during the Omicron period 

(P=0.001). 

Gender was equally distributed between two 

groups of Omicron and Delta (P=0.276). ICU stay 

length was not statistically different among the 

study groups (P=0.161). Lesions of Right middle 

lobe (RML), left upper lobe (LUL), and Lingual 

lobes were more common in Delta period than 

Omicron (P<0.05). 

GGOs were more common in Delta period than in 

the Omicron (P=0.013). All GGOs were multifocal. 

There were no Unilateral GGOs during the Delta 

period, while 9 of 32 (28.1%) patients with GGO 

lesions in Omicron era had unilateral ones 

(P<0.001). No differences were observed for 

centrality or peripherality of GGOs in lungs of 

study groups (P=0.329). Nodule without margins 

was more prevalent than margin enhanced 

noodles in all patients, irrespective of the group. 

Crazy Pavings, Parenchymal bands, Halo signs, 

and Pleural effusions were more common in 

omicron period than in the Delta (P<0.05). 

However, the total Chest CT severity score was 

statistically higher in Delta period (22.75±5.24 

units) than Omicron period (13.97±9 units), with 

p-value of <0.001, irrespective of the gender. 

The current study evaluated the similarities and 

differences of patients during the delta and 

omicron periods of the COVID-19 pandemic in 

terms of radiological findings.  
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Table 1: The main characteristics of included patients  
Omicron (n=46) Delta (n=50) 

P-value 
mean/n SD/% mean/n SD/% 

Age (years old) 70.45 18.02 58.68 14.77 0.001 

Male gender (n) 22 47 28 56 0.276 

ICU hospitalization length (days) 4.81 8.01 7.38 9.78 0.161 

Area (n) RLL 36 85.7 46 92 0.335 

RML 30 76.9 46 92 0.046 

RUL 31 77.5 46 92 0.052 

LLL 36 85.7 47 94 0.183 

Lingual 26 66.7 46 92 0.003 

LUL 28 71.8 46 92 0.012 

GGO presence (n) 32 69.56 45 90 0.013 

GGO side (n)  Unilateral 9 28.1 0 0 
<0.001 

Bilateral 23 71.9 45 100 

GGO direction (n) central 2 6.9 2 4.8 

0.329 Peripheral 8 27.6 6 14.3 

All three 19 65.5 34 81 

Multifocal GGO (n) 32 100 45 100 - 

Nodules (n) No nodule 24 63.2 38 79.2 

0.198 
nodule with margins 3 7.9 1 2.1 

nodule without 

margins 
11 28.9 9 18.8 

Crazy paving (n) 17 39.5 35 71.4 0.002 

Consolidation (n) 32 71.1 38 77.6 0.474 

Parenchymal band (n) 31 70.5 23 46 0.017 

Halo sign (n) 12 26.7 4 8 0.015 

Spider web sign (n) 5 11.1 7 14 0.672 

Vascular thickening (n) 16 35.6 14 28.6 0.468 

Pleural effusion (n) 17 37.8 4 8 <0.001 

Lymphadenopathy (n) 3 7.1 6 12 0.435 

Total Chest CT severity score (mean) 13.97 9 22.75 5.24 <0.001* 

Male  12.50 9.50ns 22.61 ns 5.60 <0.001* 

Female  15.45 8.43 22.85 5.04 <0.001* 

*Mann-Whitney test; NS, there is no significant difference between males and females. 

Instead of radiological findings, the final 

outcomes are also different in waves of Delta or 

Omicron [17].  

The most similar findings between these two 

diseases in chest CT scan were presence of GGOs 

and consolidations. While we did not see any 

differences in rates of consolidations between 

delta and omicron periods, GOOs rates decreased 

after Omicron variant emergence. Some studies 

have referred to peripheral bilateral GGO as 

typical manifestation of GGO in COVID-19 [15, 

16]. Peripherality was not suggestive of the virus 

variant in our study but new cases of Omicron 

showed also cases of unilaterality in our study. 

This was also cited in Yoon et al. study, where 

typical peripheral bilateral GGO were lower in 

Omicron than Delta period of COVID-19 [18]. 

Nontypical peribronchovascular pneumonia was 

attributed to Omicron CT scans in Yoon et al. 

study [18], while our radiologist did not mention 

such pattern of involvement; this might be due to 

use a checklist for collecting the data. An open 

question about findings of chest CT scan would 

feet better for data collection of further studies 

like ours.  In a study by Cheng et al. in 2021, 

among 63 children infected with delta variant of 
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COVID-19, 34 (53.9%) had lung manifestations in 

CT scan and their CT scan score was significantly 

lower. The study showed that the initial 

manifestations of COVID-19 in children were 

mainly in the form of ground glass, subpleural 

nodularity, and the lung lesions in the delta 

variant were milder than the original strain [19]. 

In contrast to our findings, Omicron admitted 

patients were younger than Delta ones in Bouzid 

et al. study. This might be due to the severity of 

disease that we included ICU patients and they 

evaluated emergency department ones [20]. 

Similarly, Tsakok et al. [21] found that severity 

index of chest CT scans were lower in Omicron 

than Delta. Furthermore, in our study, along with 

the lower severity index of chest CT scans, 

patients admitted in ICU with Omicron were also 

older than Delta group. Older population might 

have higher rates of the pre-existing medical 

conditions. However, as we could not reach 

complete reports of the past medical histories of 

the patients, this remains inconsistent in our 

study. Moreover, pleural effusion was reported to 

be statistically higher in Omicron cohort than in 

the Delta. This might be due to the underlying 

diseases of the patients that we know normally is 

correlated with higher age. The older patients 

admitted to our ICU during the Omicron period, 

were mostly hospitalized in the ICU due to 

reasons other than Omicron and lung 

parenchymal involvement. 

Recently, studies have used artificial intelligence 

to differentiate Delta and Omicron related 

damages of lung in different imaging modalities. 

Significantly aided in the early detection of 

COVID-19 cases, in particular, those linked to the 

Omicron and Delta variants, surpassing previous 

models' performance during similar outbreaks 

[22]. 

Limitations of the study 

In this study, there are some limitations due to 

the essence of the disease; patients might have 

different vaccination statuses or history of 

COVID-19 infections, different treatment 

protocols [23], and many other known and 

unknown factors. In addition, it is possible that 

CT scans were not applied for some patients due 

to various reasons that they might have further 

bias on the current knowledge [23]. Furthermore, 

the progression of the disease might be different 

in patients that we did not evaluate any further 

progression in current study [24-27]. As another 

limitation, being a retrospective study, it is 

subject to inherent limitations, such as potential 

selection bias and reliance on existing medical 

records.  

Conclusion 

The present study aimed to compare the 

radiological findings of CT scans of the lungs in 

patients with Delta and Omicron variants of 

COVID-19 hospitalized in the intensive care unit. 

The study found significant differences in the 

radiologic characteristics between the two 

variants. Lesions in specific lobes (RML, LUL, and 

Lingual lobes) were more common in the Delta 

period, while GGOs and certain radiologic 

features such as Crazy Pavings, Parenchymal 

bands, Halo signs, and Pleural effusions were 

more common in the Omicron period. The total 

chest CT severity score was higher in the Delta 

period compared to the Omicron period. Our 

study suggests that with evolving the virus 

variants, while severity of lung involvement has 

decreased, GGOs of COVID-19 might have tended 

to manifest as unilateral lesions with more 

specific radiographic features. The rate of pleural 

effusion has been reported to be higher in 

Omicron patients, which could be due to the 

underlying diseases of the patients due to higher 

age, because these samples were taken from 

patients hospitalized in the ICU as Omicron 

patients are mostly hospitalized in ICU due to 

reasons other than Omicron and lung 

parenchymal involvement. 

Disclosure Statement 

No potential conflict of interest was reported by 

the authors. 

Funding 

This research did not receive any specific grant 

from funding agencies in the public, commercial, 

or not-for-profit sectors. 



Mehrpour S., et al. / J. Med. Chem. Sci. 2023, 6(11) 2672-2678 

2677 | P a g e  

 

Authors' Contributions 

All authors contributed to data analysis, drafting, 

and revising of the paper and agreed to be 

responsible for all the aspects of this work. 

Orcid 

Somayeh Mehrpour 

https://orcid.org/0000-0002-2626-5272 

Reihane Tabaraii 

https://orcid.org/0000-0002-2285-0925 

Hassan Safdari 

https://orcid.org/0000-0002-8209-0091 

Mohammad Aghaali 

https://orcid.org/0000-0003-3417-1580 

Mansoureh Shakeri 

https://orcid.org/0000-0002-5035-8831 

Mahnaz Rahimi Jafari 

https://orcid.org/0000-0002-2265-5599 

References 

[1]. He D., Cowling B.J., Ali S.T., Stone L., Rapid 

global spread of Variant of Concern of SARS-CoV-

2, IJID Regions, 2022 [Crossref], [Google Scholar], 

[Publisher] 

[2]. Sahraeai R., Sarikhani Y., Kalani N., Hatami N., 

Abiri A.A., Eftekharian F., Prevalence of 

gastrointestinal symptoms in patients with 

COVID-19 in Jahrom County, Fras Province, 

Southwest of Iran, Journal of Medicinal and 

Chemical Sciences, 2022, 5:483 [Crossref], 

[Google Scholar], [Publisher] 

[3]. Gupta A., Madhavan M.V., Sehgal K., Nair N., 

Mahajan S., Sehrawat T.S., Bikdeli B., Ahluwalia N., 

Ausiello J.C., Wan E.Y., Freedberg D.E., 

Extrapulmonary manifestations of COVID-19, 

Nature medicine, 2020, 26:1017 [Crossref], 

[Google Scholar], [Publisher] 

[4]. Sanie Jahromi M.S., Aghaei K., Taheri L., 

Kalani N., Hatami N., Rahmanian Z., Intensive 

Care Unit of COVID-19 during the Different 

Waves of Outbreaks in Jahrom, South of Iran, 

Journal of Medicinal and Chemical Sciences, 2022, 

5:734 [Crossref], [Google Scholar], [Publisher] 

[5]. Duong B.V., Larpruenrudee P., Fang T., 

Hossain S.I., Saha S.C., Gu Y., Islam M.S., Is the 

SARS CoV-2 omicron variant deadlier and more 

transmissible than delta variant?, International 

Journal of Environmental Research and Public 

Health, 2022, 19:4586 [Crossref], [Google 

Scholar], [Publisher] 

[6]. Jansen L., Tegomoh B., Lange K., Showalter K., 

Figliomeni J., Abdalhamid B., Iwen P.C., Fauver J., 

Buss B., Donahue M., Investigation of a SARS-CoV-

2 B. 1.1. 529 (omicron) variant cluster—

Nebraska, November–December 2021, Morbidity 

and Mortality Weekly Report, 2021, 70:1782 

[Crossref], [Google Scholar], [Publisher] 

[7]. Jalali N., Brustad H.K., Frigessi A., MacDonald 

E.A., Meijerink H., Feruglio S.L., Nygård K.M., Rø 

G., Madslien E.H., De Blasio B.F., Increased 

household transmission and immune escape of 

the SARS-CoV-2 Omicron compared to Delta 

variants, Nature Communications, 2022, 13:5706 

[Crossref], [Google Scholar], [Publisher] 

[8]. Marquez C., Kerkhoff A.D., Schrom J., Rojas S., 

Black D., Mitchell A., Wang C.Y., Pilarowski G., 

Ribeiro S., Jones D., Payan J., COVID-19 Symptoms 

and Duration of Rapid Antigen Test Positivity at a 

Community Testing and Surveillance Site During 

Pre-Delta, Delta, and Omicron BA, 1 Periods, JAMA 

Network Open, 2022, 5:e2235844-e2235844 

[Crossref], [Google Scholar], [Publisher] 

 [9]. Vihta K.D., Pouwels K.B., Peto T.E., Pritchard 

E., House T., Studley R., Rourke E., Cook D., 

Diamond I., Crook D., Clifton D.A., Omicron-

associated changes in SARS-CoV-2 symptoms in 

the United Kingdom, medrxiv 2021. Non-peer 

reviewed preprint, 2022, 18 [Crossref], [Google 

Scholar], [Publisher] 

[10]. Buchan S.A., Chung H., Brown K.A., Austin 

P.C., Fell D.B., Gubbay J.B., Nasreen S., Schwartz 

K.L., Sundaram M.E., Tadrous M., Wilson K., 

Estimated effectiveness of COVID-19 vaccines 

against omicron or delta symptomatic infection 

and severe outcomes, JAMA network open, 2022, 

5:e2232760 [Google Scholar], [Publisher] 

[11]. Auvigne V., Vaux S., Le Strat Y., Schaeffer J., 

Fournier L., Tamandjou C., Montagnat C., 

Coignard B., Levy-Bruhl D., du Châtelet I.P., 

Severe hospital events following symptomatic 

infection with Sars-CoV-2 Omicron and Delta 

variants in France, December 2021–January 

2022: A retrospective, population-based, 

matched cohort study, EClinicalMedicine, 2022, 

48:101455 [Crossref], [Google Scholar], 

[Publisher] 

https://orcid.org/0000-0002-2626-5272
https://orcid.org/0000-0002-2285-0925
https://orcid.org/0000-0002-8209-0091
https://orcid.org/0000-0003-3417-1580
https://orcid.org/0000-0002-5035-8831
https://orcid.org/0000-0002-2265-5599
https://doi.org/10.1016/j.ijregi.2022.12.005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=He+D.%2C+Cowling+B.J.%2C+Ali+S.T.%2C+Stone+L.%2C+Rapid+global+spread+of+Variant+of+Concern+of+SARS-CoV-2%2C+IJID+Regions%2C+2022&btnG=
https://www.sciencedirect.com/science/article/pii/S2772707622001539
https://doi.org/10.26655/JMCHEMSCI.2022.4.5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Prevalence+of+gastrointestinal+symptoms+in+patients+with+COVID-19+in+Jahrom+County%2C+Fras+Province%2C+Southwest+of+Iran%2C+Journal+of+Medicinal+and+Chemical+Sciences%2C+2022%2C+5%3A+483&btnG=
https://www.jmchemsci.com/article_143396.html
https://doi.org/10.1038/s41591-020-0968-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Gupta+A.%2C+Madhavan+M.V.%2C+Sehgal+K.%2C+Nair+N.%2C+Mahajan+S.%2C+Sehrawat+T.S.%2C+Bikdeli+B.%2C+Ahluwalia+N.%2C+Ausiello+J.C.%2C+Wan+E.Y.%2C+Freedberg+D.E.%2C+Extrapulmonary+manifestations+of+COVID-19%2C+Nature+medicine%2C+2020%2C+26%3A1017%E2%80%8E%5B&btnG=
https://www.nature.com/articles/s41591-020-0968-3
https://doi.org/10.26655/JMCHEMSCI.2022.5.7
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Sanie+Jahromi+M.S.%2C+Aghaei+K.%2C+Taheri+L.%2C+Kalani+N.%2C+Hatami+N.%2C+Rahmanian+Z.%2C+Intensive+Care+Unit+of+COVID-19+during+the+Different+Waves+of+Outbreaks+in+Jahrom%2C+South+of+Iran%2C+Journal+of+Medicinal+and+Chemical+Sciences%2C+2022%2C+5%3A734%E2%80%8E%5B&btnG=
https://www.jmchemsci.com/article_146858.html
https://doi.org/10.3390/ijerph19084586
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Duong+B.V.%2C+Larpruenrudee+P.%2C+Fang+T.%2C+Hossain+S.I.%2C+Saha+S.C.%2C+Gu+Y.%2C+Islam+M.S.%2C+Is+the+SARS+CoV-2+omicron+variant+deadlier+and+more+transmissible+than+delta+variant%3F%2C+International+Journal+of+Environmental+Research+and+Public+Health%2C+2022%2C+19%3A4586&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Duong+B.V.%2C+Larpruenrudee+P.%2C+Fang+T.%2C+Hossain+S.I.%2C+Saha+S.C.%2C+Gu+Y.%2C+Islam+M.S.%2C+Is+the+SARS+CoV-2+omicron+variant+deadlier+and+more+transmissible+than+delta+variant%3F%2C+International+Journal+of+Environmental+Research+and+Public+Health%2C+2022%2C+19%3A4586&btnG=
https://www.mdpi.com/1660-4601/19/8/4586
https://doi.org/10.15585%2Fmmwr.mm705152e3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jansen+L.%2C+Tegomoh+B.%2C+Lange+K.%2C+Showalter+K.%2C+Figliomeni+J.%2C+Abdalhamid+B.%2C+Iwen+P.C.%2C+Fauver+J.%2C+Buss+B.%2C+Donahue+M.%2C+Investigation+of+a+SARS-CoV-2+B.+1.1.+529+%28omicron%29+variant+cluster%E2%80%94Nebraska%2C+November%E2%80%93December+2021%2C+Morbidity+and+Mortality+Weekly+Report%2C+2021%2C+70%3A1782&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8736273/
https://doi.org/10.1038/s41467-022-33233-9
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5D.+Jalali+N.%2C+Brustad+H.K.%2C+Frigessi+A.%2C+MacDonald+E.A.%2C+Meijerink+H.%2C+Feruglio+S.L.%2C+Nyg%C3%A5rd+K.M.%2C+R%C3%B8+G.%2C+Madslien+E.H.%2C+De+Blasio+B.F.%2C+Increased+household+transmission+and+immune+escape+of+the+SARS-CoV-2+Omicron+compared+to+Delta+variants%2C+Nature+Communications%2C+2022%2C+13%3A5706%E2%80%8E&btnG=
https://www.nature.com/articles/s41467-022-33233-9
http://jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.35844
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Marquez+C.%2C+Kerkhoff+A.D.%2C+Schrom+J.%2C+Rojas+S.%2C+Black+D.%2C+Mitchell+A.%2C+Wang+C.Y.%2C+Pilarowski+G.%2C+Ribeiro+S.%2C+Jones+D.%2C+Payan+J.%2C+COVID-19+Symptoms+and+Duration+of+Rapid+Antigen+Test+Positivity+at+a+Community+Testing+and+Surveillance+Site+During+Pre-Delta%2C+Delta%2C+and+Omicron+BA%2C+1+Periods%2C+JAMA+Network+Open%2C+2022%2C+5%3Ae2235844-e2235844&btnG=
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2797070
https://doi.org/10.1101/2022.01.18.22269082
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Omicron-associated+changes+in+SARS-CoV-2+symptoms+in+the+United+Kingdom%2C&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Omicron-associated+changes+in+SARS-CoV-2+symptoms+in+the+United+Kingdom%2C&btnG=
https://www.medrxiv.org/content/10.1101/2022.01.18.22269082v1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5D.+Buchan+S.A.%2C+Chung+H.%2C+Brown+K.A.%2C+Austin+P.C.%2C+Fell+D.B.%2C+Gubbay+J.B.%2C+Nasreen+S.%2C+Schwartz+K.L.%2C+Sundaram+M.E.%2C+Tadrous+M.%2C+Wilson+K.%2C+Estimated+effectiveness+of+COVID-19+vaccines+against+omicron+or+delta+symptomatic+infection+and+severe+outcomes%2C+JAMA+network+open%2C+2022%2C+5%3Ae2232760&btnG=
https://jamanetwork.com/journals/jamanetworkopen/article-abstract/2796615
https://doi.org/10.1016/j.eclinm.2022.101455
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Auvigne+V.%2C+Vaux+S.%2C+Le+Strat+Y.%2C+Schaeffer+J.%2C+Fournier+L.%2C+Tamandjou+C.%2C+Montagnat+C.%2C+Coignard+B.%2C+Levy-Bruhl+D.%2C+du+Ch%C3%A2telet+I.P.%2C+Severe+hospital+events+following+symptomatic+infection+with+Sars-CoV-2+Omicron+and+Delta+variants+in+France%2C+December+2021%E2%80%93January+2022%3A+A+retrospective%2C+population-based%2C+matched+cohort+study%2C+EClinicalMedicine%2C+2022%2C+48%3A101455%E2%80%8E&btnG=
https://www.sciencedirect.com/science/article/pii/S2589537022001857


Mehrpour S., et al. / J. Med. Chem. Sci. 2023, 6(11) 2672-2678 

2678 | P a g e  

 

[12]. Ostad S., Haseli S., Iranpour P., CT 

Manifestation of COVID-19 Pneumonia; role of 

multiplanar imaging, Academic Radiology, 2020, 

27:753 [Crossref], [Google Scholar], [Publisher] 

[13]. Haseli S., Iranpour P., Lung ultrasound in 

COVID-19 pneumonia: prospects and limitations, 

Academic Radiology, 2020, 27:1044 [Crossref], 

[Google Scholar], [Publisher] 

[14]. Bakhshayeshkaram M., Haseli S., Iranpour 

P., Radiological Mimickers of COVID-19 

Pneumonia: A Pictorial Review, Tanaffos, 2020, 

19: 100 [Google Scholar], [Publisher] 

[15]. Athari M.J., Abbasi A.R., Rafeai E., Sarikhani 

Y., Haghbeen M., CT scan Findings and 

Progressions of COVID-19 Patients in Jahrom, 

South of Iran, Updates in Emergency Medicine, 

2022, 2:51 [Google Scholar], [Publisher] 

[16]. Cozzi D., Cavigli E., Moroni C., Smorchkova 

O., Zantonelli G., Pradella S., Miele V., Ground-

glass opacity (GGO): a review of the differential 

diagnosis in the era of COVID-19, Japanese journal 

of radiology, 2021, 39:721 [Crossref], [Google 

Scholar], [Publisher] 

[17]. Mehrpour S., Bahadorzadeh M., Safdari H., 

Shakeri M., Tabaraii R., Survival Analysis of Delta 

versus Omicron Variants in COVID-19 Intensive 

Care Unit (ICU), Journal of Medicinal and Chemical 

Sciences, 2023, 6:2038 [Crossref], [Publisher] 

[18]. Yoon S.H., Lee J.H., Kim B.N., Chest CT 

findings in hospitalized patients with SARS-CoV-

2: delta versus Omicron variants, Radiology, 

2023, 306:252 [Crossref], [Google Scholar], 

[Publisher] 

[19]. Cheng Q.R., Fan M.X., Hao J., Hu X.C., Ge X.H., 

Hu Z.L., Li Z., Chest CT features of children 

infected by B. 1.617. 2 (Delta) variant of COVID-

19, World Journal of Pediatrics, 2022, 18:37 

[Crossref], [Google Scholar], [Publisher] 

[20]. Bouzid D., Visseaux B., Kassasseya C., Daoud 

A., Fémy F., Hermand C., Truchot J., Beaune S., 

Javaud N., Peyrony O., Chauvin A., Comparison of 

patients infected with Delta versus Omicron 

COVID-19 variants presenting to Paris emergency 

departments: a retrospective cohort study, 

Annals of internal medicine, 2022, 175:831 

[Crossref], [Google Scholar], [Publisher] 

[21]. Tsakok M.T., Watson R.A., Saujani S.J., Kong 

M., Xie C., Peschl H., Wing L., MacLeod F.K., Shine 

B., Talbot N.P., Benamore R.E., Reduction in Chest 

CT Severity and Improved Hospital Outcomes in 

SARS-CoV-2 Omicron Compared with Delta 

Variant Infection, Radiology, 2023, 306:261 

[Crossref], [Google Scholar], [Publisher] 

[22]. Ghaderzadeh M., Eshraghi M.A., Asadi F., 

Hosseini A., Jafari R., Bashash D., Abolghasemi H., 

Efficient framework for detection of COVID-19 

Omicron and delta variants based on two 

intelligent phases of CNN models, Computational 

and Mathematical Methods in Medicine, 2022, 

2022 [Crossref], [Google Scholar], [Publisher] 

[23]. Rahmanian M., Rahmanian Z., Pulse Therapy 

with Corticosteroids in Covid-19 Pneumonia: A 

Case Report, Updates in Emergency Medicine, 

2022, 2:67 [Google Scholar], [Publisher] 

 [24]. Kalani N., Hatami N., Haghbeen M., Yaqoob 

U., Raeyat Doost E., COVID-19 Health Care for 

Afghan Refugees as a Minor Ethnicity in Iran: 

Clinical Differences and Racial Equality in Health, 

Acta Med Iran, 2021, 59:466 [Crossref], [Google 

Scholar], [Publisher] 

[25]. Vatankhah M., Ghasemof Z., Hassaniazad M., 

Nik E.R., Mouseli A., Complications after Covid19 

Recovery in Patients Discharged from Intensive 

Care Unit: A Case Series Study, Updates in 

Emergency Medicine, 2022, 2  [Google Scholar], 

[Publisher] 

[26]. Aminzadeh B., Doluee M.T., Maftouh M., 

Amini M., Toosi F.S., Emadzadeh M., Eslami S., 

Tavassoli A., A Prospective Study of Lung Lesions 

in COVID-19 Survivors, Updates in Emergency 

Medicine, 2022, 2  [Google Scholar], [Publisher] 

[27]. Ebrahimi M., Abiri S., Rayat Dost E., 

Rahmanian F., Foroughian M., Abbasi A., Abdi 

M.H., Keshavarz P., Hatami N., Kalani N., 

Haghbeen M., The Relationship between the 

Results of Coagulation Profile and Severity of 

Pulmonary Involvement in COVID-19 Patients, 

Front Emerg Med, 2021, 5:e31 [Crossref], [Google 

Scholar], [Publisher] 

 

 

 
 
HOW TO CITE THIS ARTICLE 
Somayeh Mehrpour, Reihane Tabaraii, Hassan safdari, Mohammad Aghaali, Mansoureh Shakeri, Alireza Shahhamzeh, 
Mahnaz Rahimi Jafari. Radiographic findings of lung CT scans of COVID-19 patients: Delta and Omicron Variants. J. Med. 
Chem. Sci., 2023, 6(11) 2672-2678. 

DOI: https://doi.org/10.26655/JMCHEMSCI.2023.11.11  
URL: https://www.jmchemsci.com/article_174232.html 

 

https://doi.org/10.1016/j.acra.2020.03.028
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ostad+S.%2C+Haseli+S.%2C+Iranpour+P.%2C+CT+Manifestation+of%E2%80%8F+%E2%80%8FCOVID-19+Pneumonia%3B+role+of+multiplanar+imaging%2C+%E2%80%8FAcademic+Radiology%2C+%E2%80%8E%E2%80%8E2020%2C+27%3A753&btnG=
https://pubmed.ncbi.nlm.nih.gov/32276754/
https://doi.org/10.1016/j.acra.2020.04.032
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Haseli+S.%2C+Iranpour+P.%2C+Lung+ultrasound+in+COVID-19%E2%80%8E%E2%80%8F+%E2%80%8Fpneumonia%3A+prospects+and+limitations%2C+Academic%E2%80%8F+%E2%80%8FRadiology%2C+2020%2C+27%3A1044-5&btnG=
https://www.academicradiology.org/article/S1076-6332(20)30244-0/fulltext
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bakhshayeshkaram+M.%2C+Haseli+S.%2C+Iranpour+P.%2C+Radiological+Mimickers+of+COVID-19+Pneumonia%3A+A+Pictorial+Review%2C+Tanaffos%2C+2020%2C+19%3A+100&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7680513/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Athari+M.J.%2C+Abbasi+A.R.%2C+Rafeai+E.%2C+Sarikhani+Y.%2C+Haghbeen+M.%2C+CT+scan+Findings+and+Progressions+of+COVID-19+Patients+in+Jahrom%2C+South+of+Iran%2C+Updates+in+Emergency+Medicine%2C+2022%2C+2%3A51%E2%80%8E&btnG=
http://uiemjournal.com/index.php/main/article/view/15
https://link.springer.com/article/10.1007/s11604-021-01120-w
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cozzi+D.%2C+Cavigli+E.%2C+Moroni+C.%2C+Smorchkova+O.%2C+Zantonelli+G.%2C+Pradella+S.%2C+Miele+V.%2C+Ground-glass+opacity+%28GGO%29%3A+a+review+of+the+differential+diagnosis+in+the+era+of+COVID-19%2C+Japanese+journal+of+radiology%2C+2021%2C+39%3A721-32&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cozzi+D.%2C+Cavigli+E.%2C+Moroni+C.%2C+Smorchkova+O.%2C+Zantonelli+G.%2C+Pradella+S.%2C+Miele+V.%2C+Ground-glass+opacity+%28GGO%29%3A+a+review+of+the+differential+diagnosis+in+the+era+of+COVID-19%2C+Japanese+journal+of+radiology%2C+2021%2C+39%3A721-32&btnG=
https://link.springer.com/article/10.1007/s11604-021-01120-w
https://doi.org/10.26655/JMCHEMSCI.2023.9.12
https://doi.org/10.26655/JMCHEMSCI.2023.9.12
https://doi.org/10.1148/radiol.220676
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Yoon+S.H.%2C+Lee+J.H.%2C+Kim+B.N.%2C+Chest+CT+findings+in+hospitalized+patients+with+SARS-CoV-2%3A+delta+versus+Omicron+variants%2C+Radiology%2C+2022%2C+220676+&btnG=
https://pubs.rsna.org/doi/full/10.1148/radiol.220676
https://doi.org/10.1007/s12519-021-00484-3
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cheng+Q.R.%2C+Fan+M.X.%2C+Hao+J.%2C+Hu+X.C.%2C+Ge+X.H.%2C+Hu+Z.L.%2C+Li+Z.%2C+Chest+CT+features+of+children+infected+by+B.+1.617.+2+%28Delta%29+variant+of+COVID-19%2C+World+Journal+of+Pediatrics%2C+2022%2C+18%3A37%E2%80%8E%5B&btnG=
https://link.springer.com/article/10.1007/s12519-021-00484-3
https://doi.org/10.7326/M22-0308
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Bouzid+D.%2C+Visseaux+B.%2C+Kassasseya+C.%2C+Daoud+A.%2C+F%C3%A9my+F.%2C+Hermand+C.%2C+et+al.+Comparison+of+patients+infected+with+Delta+versus+Omicron+COVID-19+variants+presenting+to+Paris+emergency+departments%3A+a+retrospective+cohort+study%2C+Annals+of+internal+medicine%2C+2022%2C+175%3A831&btnG=
https://www.acpjournals.org/doi/full/10.7326/M22-0308
https://doi.org/10.1148/radiol.220533
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%5D.+Tsakok+M.T.%2C+Watson+R.A.%2C+Saujani+S.J.%2C+Kong+M.%2C+Xie+C.%2C+Peschl+H.%2C+Wing+L.%2C+et+al.+Reduction+in+Chest+CT+Severity+and+Improved+Hospital+Outcomes+in+SARS-CoV-2+Omicron+Compared+with+Delta+Variant+Infection%2C+Radiology%2C+2022%2C+306%3A261%E2%80%8E%5B&btnG=
https://pubs.rsna.org/doi/full/10.1148/radiol.220533
https://doi.org/10.1155/2022/4838009
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ghaderzadeh+M.%2C+Eshraghi+M.A.%2C+Asadi+F.%2C+Hosseini+A.%2C+Jafari+R.%2C+Bashash+D.%2C+Abolghasemi+H.%2C+Efficient+framework+for+detection+of+COVID-19+Omicron+and+delta+variants+based+on+two+intelligent+phases+of+CNN+models%2C+Computational+and+Mathematical+Methods+in+Medicine%2C+2022%2C2022&btnG=
https://www.hindawi.com/journals/cmmm/2022/4838009/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Updates+in+Emergency+Medicine%2C+.%2C+Pulse+Therapy+with+Corticosteroids+in+Covid-19+Pneumonia%3A+A%E2%80%8E+Case+Report&btnG=
https://uiemjournal.com/index.php/main/article/view/14
https://dx.doi.org/10.2139/ssrn.3824769
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kalani+N.%2C+Hatami+N.%2C+Haghbeen+M.%2C+Yaqoob+U.%2C+Raeyat+Doost+E.%2C+COVID-19+Health+Care+for+Afghan+Refugees+as+a+Minor+Ethnicity+in+Iran%3A+Clinical+Differences+and+Racial+Equality+in+Health%2C+Acta+Med+Iran%2C+2021%2C+59%3A466&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Kalani+N.%2C+Hatami+N.%2C+Haghbeen+M.%2C+Yaqoob+U.%2C+Raeyat+Doost+E.%2C+COVID-19+Health+Care+for+Afghan+Refugees+as+a+Minor+Ethnicity+in+Iran%3A+Clinical+Differences+and+Racial+Equality+in+Health%2C+Acta+Med+Iran%2C+2021%2C+59%3A466&btnG=
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3824769
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vatankhah+M.%2C+Ghasemof+Z.%2C+Hassaniazad+M.%2C+Nik+E.R.%2C+Mouseli+A.%2C+Complications+after+Covid19+Recovery+in+Patients+Discharged+from+Intensive+Care+Unit%3A+A+Case+Series+Study%2C+Updates+in+Emergency+Medicine%2C+2022%2C+2+&btnG=
http://uiemjournal.com/index.php/main/article/view/45
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Aminzadeh+B.%2C+Doluee+M.T.%2C+Maftouh+M.%2C+Amini+M.%2C+Toosi+F.S.%2C+Emadzadeh+M.%2C+Eslami+S.%2C+Tavassoli+A.%2C+A+Prospective+Study+of+Lung+Lesions+in+COVID-19%E2%80%8E+Survivors%2C+Updates+in+Emergency+Medicine%2C+2022%2C+&btnG=
http://uiemjournal.com/index.php/main/article/view/32
https://doi.org/10.18502/fem.v5i3.5893
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ebrahimi+M.%2C+Abiri+S.%2C+Rayat+Dost+E.%2C+Rahmanian+F.%2C+Foroughian+M.%2C+Abbasi+A.%2C+et+al.+The+Relationship+between+the+Results+of+Coagulation+Profile+and+Severity+of+Pulmonary+Involvement+in+COVID-19+Patients%2C+Front+Emerg+Med%2C+2021%2C+5%3Ae31&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Ebrahimi+M.%2C+Abiri+S.%2C+Rayat+Dost+E.%2C+Rahmanian+F.%2C+Foroughian+M.%2C+Abbasi+A.%2C+et+al.+The+Relationship+between+the+Results+of+Coagulation+Profile+and+Severity+of+Pulmonary+Involvement+in+COVID-19+Patients%2C+Front+Emerg+Med%2C+2021%2C+5%3Ae31&btnG=
https://fem.tums.ac.ir/index.php/fem/article/view/619
https://doi.org/10.26655/JMCHEMSCI.2023.11.11
https://www.jmchemsci.com/article_174232.html

