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 To grade and evaluate the percentage of pulmonary parenchymal 

involvement of COVID-19 infection on high-resolution chest computed 

tomography (CT) and its relationship with clinical classification. A 

retrospective cross-sectional study was conducted from Sep. 15, 2020, to 

Dec. 15, 2020, on 100 patients with a definite diagnosis of COVID-19 

infection who had at least one chest CT scan in the course of their illness. 

The percentage of total parenchymal involvement of non-aerated lung 

tissue and the nature of acute pulmonary inflammatory lesions in both lungs 

were evaluated; each segment was considered to constitute 5% of lung 

parenchyma. The areas of both lungs involvement were classified from 0–

4 grading scale as follows: 0 (0%), 1 (≤5 –30%), 2 (31–50%), 3 (51–75%), 

or 4 (76–100%).The pattern of involvement regarding GGO and 

consolidations was further categorized into A, B and C according to 

predominating features or a combination of both. 100 patients have been 

included in this study, 56 males and 44 females. Three (3%)patients were 

of a mild type, 53(53%) patients were of the moderate type, 34(34%) 

patients were of a severe type, and 10(10%) patients were of extremely 

severe type. Radiologically, 3(3%) patients were grade 0, 22(22%) patients 

were grade 1, 38(38%)patients were grade 2, 27(27%)patients were grade 

3 and 10(10%)patients were grade 4. Most patients with radiological grades 

1 and 2 were of moderate severity illness, of (21[95.5%]) and (30[78.9%]) 

respectively, while most (24[88.9%]) of grade 3 were of the severe type, 

and most (8[80%]) of grade 4 were of extremely severe type. There was a 

significant statistical association between radiological grading and clinical 

classification of the disease (p<0.001), with sensitivity and specificity for 

illness severity was (95.79%) and (66.67%) respectively. Chest CTS semi-

quantitative evaluation provides a rapid and adequate method for detection 

and grading the parenchymal damage and correlates with clinical 

classification. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

On February 11, 2020, the World Health Organization (WHO) officially named coronavirus disease (COVID-
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19) caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) virus [1], and on March 11 

2020, the World Health Organization (WHO) announced Corona-virus disease (COVID-19) as a pandemic 

[2]. Iraq is part of this pandemic; during this period, it reported its first confirmed case in Al-Najaf city on 

February 24, 2020. By April 30, the number of confirmed cases had exceeded 2000 and more than 90 deaths 

[3], [4]. The first case of COVID-19 reported in Karbala was on March 3 [5]. Although the (RT-PCR) of viral 

nucleic acid was regarded as the reference standard and a confirmed case was defined as positive by high 

throughput sequencing or real-time reverse-transcriptase polymerase-chain-reaction (RRT-PCR) assay of 

nasal and pharyngeal swab specimens [6]; however, studies showed the importance of chest computed 

tomography (CT) examination in COVID-19 patients with false-negative RT-PCR results [7], [8] and 

reported high CT sensitivity [9]. Patients present with non-specific symptoms, commonly fever, cough, 

fatigue, sputum production, shortness of breath and less commonly headache or GIT symptoms [10]. 

Reported chest CT findings were ground-glass and/or consolidative opacities that are usually rounded, 

bilateral, peripheral, and basal in distribution, reticular pattern, linear opacity, crazy paving appearance, 

vascular enlargement and traction bronchiectasis [11], [12]. In addition, the duration of infection will 

influence the findings, from normal to subtle GGO in early stages, crazy paving and consolidations in 

progressive and late stages [12], [13]. 

 

For the increasing number of cases, deaths and relatively limited numbers of beds in intensive care units, we 

conducted this study to make a simple, fast and adequate radiological semi-quantitative grading and correlate 

it with the clinical classification.  

 

2. MATERIALS AND METHODS 

The review approved this study, and the ethical Committees of our institution and written informed consent 

was waived. 

 

2.1 Patient selection 

A retrospective cross-sectional study was carried out from Sep. 15, 2020, to Dec. 15, 2020, in Imam Hussein 

medical city radiology department at Karbala governorate –Iraq, on 100 COVID-19 laboratory-confirmed 

patients. A specialist physician referred symptomatic patients at the respiratory clinic for COVID- 19 

infection suspicion. Each patient had at least one positive result of real-time RT-PCR assay of nasal and 

pharyngeal swab specimens and had at least one chest CT scan in the course of their illness. 

 

2.1.1 Clinical classifications 

The clinical classification was done by a specialist pulmonologist (8 years experience). Patients were divided 

into four levels according to disease severity [14], [15]. Mild type: mild clinical symptoms without 

manifestations of pneumonia on imaging; (2) moderate type: fever, respiratory tract and other symptoms with 

manifestations of pneumonia in imaging; (3) severe type: Shortness of breath, respiratory rate ≥ 30 times/min; 

oxygen saturation ≤ 93% at rest; The oxygenation index is less than or equal to 300 mm Hg ;(4) critical 

(extremely severe ) type: respiratory failure requiring mechanical ventilation, shock and other organ failure 

requiring ICU monitoring and treatment.  

 

2.1.2 CT protocol 

Two multidetector CT scanners (Siemens Somatom emotion 64; and Philips Brilliance 64) were used for 

examinations. The acquisition parameters were set at 120 kVp; 100–200 mAs; slice thickness of 1.25-2mm, 

1.25 mm interval. A chest CT scan was done in a supine position, without contrast administration; the scan 

extended from the thoracic inlet to the inferior level of the costophrenic angle. 
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2.1.3 Image interpretation 

Two radiologists (6 and 16 years of experience) reviewed all chest CT scans images blindly and independently 

to assess the grade and percentage of parenchymal involvement of non-aerated lung tissue, and the final 

results were achieved by consensus. The comparison was also made with the percentage of CTS reports given 

to the patients by the institution. Images were viewed with both lung (width, 1500—1600 HU; level, −600 

HU) and mediastinal (width, 350 HU; level, 50 HU) settings. Ground glass opacities (GGO), consolidation 

[16] or both were considered as main patterns for radiological diagnosis of a suspected COVID -19 

pneumonia [11], [17], [18] and other related features such as crazy-paving, vascular enlargement, subpleural 

lines, reversed “halo sign,”, fibrosis, pleural effusion, and lymphadenopathy was also added. Taking in 

consideration the bilaterality, transverse distribution, craniocaudal distribution and lungs regions [18- 20]. 

The percentage of total non-aerated lung tissue and the nature of acute pulmonary inflammatory lesions in 

both lungs were semi-quantitatively evaluated, considering each segment constitutes 5 % of the lung 

parenchyma, and each lung has 10 segments [21]. The percentage was classified from 0–4 grading scale [18], 

[20], [22], as follows: 0 (0%), 1 (≤5 –30%), 2 (31–50%), 3 (51–75%), or 4 (76–100%), table (1). The pattern 

of increased attenuation GGO and consolidations was further categorized into A, B and C according to 

predominating feature or combination of both [23], table (2). 

 

Table (1). Radiological grading based on the extent of both lungs involvement of the patients CTS. 

Pattern of parenchymal Category involvement in both lungs  Gategory 

A At least 75% GGO  A 

Combined pattern of GG0 and consolidation (250% for each) B 

At least 75% consolidation C 

 

Table (2). Pattern of both lungs involvement of the patient CTS [23]. 

Percentage of both lungs involvement Grade 

0 0 

≤3-30% 1 

31-50% 2 

51-75% 3 

76-100% 4 

 

2.2 Statistical analysis 

The current study data was entered and analyzed through the Statistical Package for the Social Sciences (SPSS 

version 24). Descriptive statistics are presented as frequency and percentage in appropriate tables. Pearson 

correlation and Chi-square test were used where is appropriate to find out the possible correlation between 

the related variables. The association is considered statistically significant when the P-value is equal to or less 

than 0.05. 

 

3. RESULTS 

 

3.1 Patients demographic characteristics, clinical presentation and laboratory findings 

100 patients were included, 56 males and 44 females. Age 24—80 years, mean (55.3y). The time between 

initial onset of symptoms and subsequent chest CT ranged between (5—21 days), mean (11.3 days). 

 

Clinically 3(3%)patients were of a mild type, 53(53%) patients were of the moderate type, 34(34%) patients 

were of a severe type, and 10(10%) patients were of extremely severe type. Demographic and clinical features, 

respiratory and extra-respiratory symptoms and laboratory tests are demonstrated in table (3). 
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Table (3) demographic and clinical features of COVID 19 patients 

Features   No. of COVID 19 

patients 

Sex (No. of patients/total patients)   

Male  56/100 

Female  44/100 

Age (y)  

Mean  55.3 

Range  24—80 

Time  between initial onset of symptoms and subsequent 

chest CT(days) 

 

Mean  11.3 

Range  5—21 

Symptoms(No. of patients/total patients)  

Fever 

Normal 

37.3—38 °C 

38.1—39 °C 

> 39 °C 

 

10/100 

54/100 

33/100 

3  /100 

Cough 95/100 

Dyspnea 96/100 

chest tightness and SOB  66/100 

Sputum  48/100 

Nasal  congestion  18/100 

Sore throat  27/100 

Headache and dizziness  84/100 

Muscle weakness  78/100 

Abdominal pain  15/100 

Diarrhea 22/100 

Poor apatite  89/100 

Asymptomatic   0 / 100 

Clinical and laboratory findings(No. of patients/total patients) 

Increased RR 38/100 

Reduced O2 saturation  77/100 

WBC count : normal range 

                      reduced (leucopenia) 

                      increased  

39/100 

25/100 

36/100 

Increased D-dimer  89/100 
 

3.2 Radiological features and grading 

The most common feature in the current study was GGO [73(73%)], 90(90%) were bilateral, 7(7%) were 

unilateral, and 3(3%) were of normal chest CTS, followed by vascular enlargement [72(72%)] and pleural 

lines [40(40%)], other features are listed in table (4). Patients were graded into four categories according to 

the percentage of non-aerated lung tissue involved with the inflammatory process, 3(3%) patients were grade 

0, 22(22%) patients were grade 1, 38(38%)patients were grade 2, 27(27%)patients were grade 3, and 

10(10%)patients were grade 4. Most patients with radiological grades 1 and 2 were of moderate severity 

illness, of (21[95.5%]) and (30[78.9%]) respectively, while most (24[88.9%]) of grade 3 were of the severe 

type, and most (8[80%]) of grade 4 were of a highly severe type, figures 2—6. GGO without consolidation 
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was given a (category A) and was found in 73(73%) of the total patients; clinically, 41(56.2%) were moderate, 

22(30.1%) were severe, and 10(13.7%) were highly severe. A mixed GGO and consolidation pattern of 

involvement (category B) was found in 12% of total patients, 4(33.3%) were moderate, and 8(66.7%) were 

severe. Category C, in which the tissue consolidation overcame GGO, was found in 12% of total patients, 

8(66.7%) were moderate, and 4(33.3%) were severe, and was not found in the extremely severe category. No 

patient had consolidation without GGO. 

 

Table (4) radiological features of COVID-19 patients. 

Radiological features   No. of patients  

Bilaterality of parenchymal involvement   

     Bilateral  90/100 

     Unilateral  7  /100 

     Non  3  /100 

Transverse distribution   

     Peripheral  27/100 

     Central  0  /100 

     Peripheral and central  70/100 

     Non  3  /100 

Lung region    

      Anterior  3  /100 

      Posterior  19/100 

      Anterior and posterior 75/100 

      Non  3  /100 

Craniocaudal distribution   

      Upper zone 1   /100 

      Middle zone  0   /100 

      Lower zone (basal) 5   /100 

      All or more than one zone 91/ 100 

      None      3  / 100 

Main pattern    

      Ground glass opacities 73/ 100 

      Predominantly consolidation 12/ 100 
      Mixed ground glass opacities and consolidation 12/ 100 

      No patterns   3 / 100 

Associated  features  

      Crazy paving 21 /100 

      Vascular enlargement  72 /100 

      Subpleural lines 40 /100 

      Air bronchogram  33 /100 

     Cavities  8  / 100 

      Fibrosis 4  / 100 

      Reversed “halo sign” 4  / 100 

      Pleural effusion 7  / 100 

      Lymphadenopathy 22/ 100 

 

3.3 Correlation between CTS radiological grading and clinical classifications 

There was a significant statistical association between radiological grading and clinical classification of the 

disease (p<0.001), as shown in table (5) and figure (1) and also a significant statistical association between 

the severity of the disease and the number of lobes of the lung affected (p=0.001), i.e., the more lobes of the 

lung affected, the more severe clinical outcome of the patient, as illustrated in table (6). At the same time, 
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there was no significant statistical association (p=0.073) between ground glass opacifications –consolidation 

and clinical classification of the disease, as illustrated in table (7).  

 

Table (5): Comparison between radiological grading and clinical classification of the disease. 

Radiological 

grading 

Severity ( clinical classification) 

Total P value Mild Moderate Severe Extremely 
severe 

0 3(100) 0(0) 0(0) 0(0) 3(100) 0.001* 

1 0(0) 21(95.5) 1(4.5) 0(0) 22(100) 

2 0(0) 30(78.9) 7(18.5) 1(2.6) 38(100) 

3 0(0) 2(7.4) 24(88.9) 1(3.7) 27(100) 

4 0(0) 0(0) 2(20) 8(80) 10(100) 

Total 3(3) 53(53) 34(34) 10(10) 100(100) 

*Regrouping was done to overcome "zero cells" and then chi-square test was used with a significant P value 

of less than 0.05. 

 

 
Fig. (1) Comparison between radiological grading and clinical classification of the disease. 

 

Table (6): Comparison between number of lobes involvement and clinical classification. 

Number of 
lobes affected 

Severity 

Total P value Mild Moderate Severe Extremely 

severe 

0 3(100) 0(0) 0(0) 0(0) 3(100) 0.001* 

1 0(0) 1(100) 0(0) 0(0) 1(100) 

2 0(0) 4(100) 0(0) 0(0) 4(100) 

3 0(0) 7(100) 0(0) 0(0) 7(100) 

4 0(0) 6(66.7) 3(33.3) 0(0) 9(100) 

5 0(0) 35(46.1) 31(40.7) 10(13.2) 76(100) 

Total 3(3) 53(53) 34(34) 10(10) 100(100) 

*Regrouping was done to overcome "zero cells" and then chi-square test was used with a significant P value 

of less than 0.05. 

 

Table (7): Comparison between Ground glass opacifications-consolidation and clinical classification of the 
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disease. 

Ground glass 

opacifications-
consolidation  

Severity 

Total P value Moderate Severe Extremely 
severe 

A 41(56.2) 22(30.1) 10(13.7) 73(100) 0.073 

B 4(33.3) 8(66.7) 0(0) 12(100) 

C 8(66.7) 4(33.3) 0(0) 12(100) 

Total 53(54.6) 34(35.1) 10(10.3) 97(100) 

*Regrouping was done to overcome "zero cells" and then chi-square test was used with a significant P value 

of less than 0.05. 

 

Crazy paving was considered within the associated features, and was found in 21(21%) of the total patients 

and was found after the second week of infection, predominating in the severe 3(30%) and highly severe 

10(29.4%) types and grade 3 [8(29.6)] and 4 [4(40%)], as shown on table (8) and (9). 

 

Table (8) Distribution of crazy paving according to radiological grading. 

Clinical classification (severity) 
Crazy paving 

Total 
Yes No 

0 0(0) 3(100) 3(100) 

1 2(9.1) 20(90.9) 22(100) 

2 7(18.4) 31(81.6) 38(100) 

3 8(29.6) 19(70.4) 27(100) 

4 4(40) 6(60) 10(100) 

 

Table (9) Distribution of crazy paving according to clinical classification. 

Clinical classification 

(severity) 

Crazy paving 
Total 

Yes No 

Mild 0(0) 3(100) 3(100) 

Moderate 8(15.1) 45(84.9) 53(100) 

Severe 10(29.4) 24(70.6) 34(100) 

Extremely severe 3(30) 7(70) 10(100) 

 

3.4 Correlations between CT grading and laboratory findings  

There was a significant negative correlation between oxygen saturation and severity of the disease (p=0.001), 

i.e., the more severe patient's symptoms, the least oxygen saturation, table (10). Increased D-dimer level in 

89% of patients, but there was no significant association between the radiological grading and the D-dimer 

level and WBC count. 

 

Table (10): Pearson correlation between radiological grading, D-dimer, WBC count and O2 saturation. 

Radiol

ogical 

gradin

g -

(severi

ty) 

22 
   

1 

   

   

D-
Pearson correlation 0.045 1   
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dimer P value 0.660   

WBC 

count 

Pearson correlation 0.189 0.148 

1 

 

P value 0.059 0.150  

O2 sat 

Pearson correlation -0.481 -0.070 -0.201 
1 P value 0.001* 0.486 0.045 

 Radiological grading -

(severity)  

D-dimer WBC 

count 

O2 sat 

 

3.5 Inter-observer agreement of CT visual semi-quantitative evaluation 

There was almost perfect agreement (96%) between the 1st and 2nd observer regarding percentages of the 

lung involvement of the study patients, whereas moderate agreements between the 1st and 3rd observer (71%) 

and between the 2nd and 3rd observer (75%). 

 

Table (11) also showed strong agreement between the 1st and 2nd observer regarding the "Grading" of the 

cases. 

 

Table (11): Kappa coefficients with standard errors and level of agreement for the inter-observer 

agreement. 

Parameters Groups Kappa 

coefficient 

Level of agreement 

Percentages of lungs 

involvement 

1st and 2nd 

observer 

0.959±0.023 Almost perfect 

agreement 

1st and 3rd 

observer 

0.709±0.057 Moderate agreement 

2nd and 3rd 

observer 

0.750±0.054 Moderate agreement 

Radiological grading 1st and 2nd 

observer 

0.805±0.068 Strong agreement 
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Fig. 2—a 57-year-old woman with confirmed coronavirus disease (COVID-19), of moderate type. They 

were presented with fever (38.5°C) and cough. CT was performed on day 11 after the onset of symptoms. 

A–D, CT images show bilateral multifocal ground-glass opacities (GGO) lesions. Band C show vascular 

enlargement (arrow). Radiological grade 2 A, 35% of lung parenchymal involvement on CTS. 

 

 
Fig. 3—A 36-year-old man with confirmed coronavirus disease (COVID-19) of moderate type. Presented 

with fever (38°C) and cough. (94%) O2 saturation. CT was performed on day 13 after the onset of 

symptoms. 

A–D, CT images show bilateral multifocal nodular ground-glass opacities (GGO) lesions. Radiological 

grade 1 A, < 5% of lung parenchymal involvement on CTS. 
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Fig. 4—a 56-year-old man with confirmed coronavirus disease (COVID-19) of severe type. Presented with 

fever (38°C), cough and dyspnoea. O2 saturation:88%. CT was performed on day 15 after the onset of 

symptoms. 

A–D, CT images show bilateral diffuse patchy ground-glass(GGO) opacities. Radiological grade 3A, 60% 

of lung parenchymal involvement on CTS 

 

 
Fig. 5—A 70-year-old man with confirmed coronavirus disease (COVID-19) of extremely severe type. 
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Presented with fever (38°C), cough and dyspnoea. RR: 30 breath/min. O2 saturation :70%. CT was 

performed on day 11 after the onset of symptoms. 

A–D, CT images show bilateral diffuse ground-glass(GGO) opacities involving all lobes. C shows air 

bronchogram. Radiological grade 4A, 77 % of lung parenchymal involvement on CTS. 

 

 
Fig. 6—a 58-year-old man with confirmed coronavirus disease (COVID-19), of highly severe type. 

Presented with fever (39°C), cough and dyspnoea. CT was performed on day 12 after the onset of 

symptoms. A–D, CT images show bilateral diffuse ground-glass(GGO) opacities involving all lobes and 

bilateral mild pleural effusion. In addition, a shows cystic spaces, B shows vascular enlargement, and C 

shows a crazy-paving pattern (GGO with superimposed inter-lobular septal thickening. Radiological grade 

4A, 90 % of lung parenchymal involvement on CTS. 

 

4. DISCUSSION 

Coronavirus disease (COVID-19) is a pandemic highly infectious disease, with the human-to-human 

transmission of continually increasing a number of confirmed cases and mortality around 3% [19], [24]. 

 

The current study's main imaging feature of COVID- 19 pneumonia was GGO, consistent with previous 

studies [20], [22], [25].  Most patients (73%) had GGO without consolidation, less commonly (12%) of mixed 

pattern, and 12% the consolidation overcame the GGO; no patient had consolidation without GGO. Most 

lesions were bilateral (90%), only 1 patient had single lobe involvement. The distribution of the lesions had 

no predilection to a particular area or zone, inconsistent with previous literature [6], [20], whether transversely 

or cranio-caudally. Seventy per cent was mixed peripheral and central parenchymal involvement (no central 

involvement alone), (75%) was mixed anterior and posterior distribution and (90%) occupied all three zones 

or more than one zone.  Most (72 %) of the patients had lesional vascular enlargement, which might be related 

to the acute inflammatory response [25], [26]. The pleural line was a frequent finding found in (40%) of the 

patient, consistent with other reports [19], [27] followed by an air bronchogram (33%). Crazy paving was a 

less frequent feature and was found in (21%) of the patient, after the second week, mainly in the severe (grade 

3) and extremely severe (grade 4) types, which could be related to a combination of alveolar edema, bacterial 

superinfection, and interstitial inflammatory changes as explained by [18], [28]. Consistent with previous 

studies [7], [18], [20], [25], we utilized CTS as a valuable modality to detect and grade the parenchymal 

inflammatory changes and correlate them with the clinical classification. In the current study, we used a 

simple and fast method, easy to be dealt with, both for radiologists and physicians, by visually calculating the 

total percentage of non aerated acutely inflamed lung tissue and the pattern of involvement, considering GGO, 

consolidation or mixed pattern as main features, then was correlated with clinical classification, taking 

advantage of previous reports proposed in the literature with some modifications, either in COVID-19 [23], 

[29] or H7N9 pneumonia by [30], who combined the extent of pulmonary involvement with specific 

attenuation patterns (i.e., normal, ground-glass, and consolidation) in 3 scale score. [31] reported a positive 

correlation between the extent of CT lung involvement by visual and software-based quantification of well-

aerated lung parenchyma on admission chest CT and intensive care unit admission or death. Other scoring 

systems more commonly used radiologically introduced by [20], [22] based on summing up a degree of acute 
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lung inflammation lesions involvement of each lobe (including ground-glass opacity or consolidation or other 

fuzzy interstitial opacities). Similarly, used a previously validated CT score based on the lobar extent of 

disease as reported by [18], [32]. 

 

The sensitivity and specificity for illness severity in the current study was (95.79%) and (66.67%) 

respectively. There was a significant statistical association between radiological grading and clinical 

classification of the disease (p<0.001) and a significant statistical association between the severity of the 

disease and the number of lobes of the lung affected (p=0.001). We found some grade overlap; higher grades 

was observed in 3.7% (2/53) of moderate severity cases (grade 3) and 5.8%(2/34) of severe cases (grade 4). 

On the other hand, lower grades were also noted, the severe cases showed (grade 1and 2) in 2.9% (1/34) and 

20.5%(7/34) respectively, and extremely severe cases showed (grade 2 and 4) in 10%(1/10) for each, thus 

contributing to lower specificity. Few (3%) of patients were of a mild type and showed normal chest CTS, 

agreeing with [6], [20], [33] who reported 23.6% and 30.8% respectively of confirmed COVID-19 patients 

without CT chest abnormality and disagreeing with [6], [34] who reported that all confirmed cases had 

pneumonia. 

 

There was no significant statistical association (p=0.073) between ground glass opacifications –consolidation 

and clinical classification. The highly severe type showed only GGO (category A) on their CTS with a 

duration of illness ranging between 12—20 days, only 12 (12%) patients had mixed pattern (category B), 8 

of them were of the severe pattern, and 12(12%) of the patient had consolidation overcame GGO (category 

C), 8 of them were of the moderate type. Reported that the percentage of mixed patterns peaked on illness 

days 12-17 and became the second most predominant pattern; still, they reported that the dominant pattern of 

abnormalities was ground-glass in different periods [35]. We found a reversed relation between the oxygen 

saturation and radiological grading, consistent with a study done by [23] on the other hand, though the current 

study showed an elevated serum D-dimer level in most patients, which was reported to be elevated in COVID-

19 patients [18], [36], [37] there was no significant association between the radiological grading and the D-

dimer level, inconsistent with other studies done by [18], [37] also there was no significant association 

between WBC count and radiological grading, the normal count was found in 39% of patients and elevated 

in 36% while leucopenia was found in only 25 % of patients, inconsistent with other reports [36]. 

 

5. Conclusion 

The current study provides a rapid and simple method for semi-quantitative evaluation of parenchymal 

damage detected by chest CTS. It can be usefully utilized in patient management, especially during outbreaks. 

However, longitudinal temporal radiological changes and follow up of the patients' clinical outcomes need to 

be carried out in successive studies, which was the limitation of this current study. 

 

Funding: This research did not receive any specific grant from funding agencies in the public, commercial, 

or not-for-profit sectors. 

 

Abbreviations 

COVID-19      Coronavirus disease 2019 

GGO               Ground glass opacity 

RT-PCR          Real-time polymerase chain reaction 

CTS                Computerized tomography scan  

WBC               White blood cells 

RR                   Respiratory rate  
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