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y:N: 5383 7:Xe3il Background: The clinical symptoms of COVID-19 in conjunction with chest high resolution computed

tomography (HRCT) can give quick screening and determine the disease's severity. HRCT plays an
important role in the evaluation and clinical management of COVID-19, which would benefit from a more comprehensive
overview of its clinical diagnosis and therapy. Objective: To define the spectrum of HRCT results in COVID 19 individuals with
symptoms and to connect HRCT findings with clinical symptoms of the disease. Methods: A retrospective research of 1513
COVID patients recently diagnosed with COVID-19 and positive RT-PCR test findings; both sexes were included from the
middle of March to the end of May 2021. The patients were separated into three age groups and their HRCT CT severity scores
(CTSS) were evaluated. Different age groups' clinical symptoms were connected with the derived CTSS. Results: The average
age of the patients was 50.14 percent, with 34% falling between the ages of 35 and 54. The majority of them had fever, cough,
dyspnea, myalgia, and headache, but other symptoms like sore throat, diarrhoea, nausea, anosmia, and chest discomfort
were less common. In the current study, clinical characteristics had the strongest relationship with moderate CTSS. HRCT
findings include ground-glass opacity (GGO), consolidation, bronchovascular thickening, crazy paving look, subpleural
bands/fibrosis, and bronchiectasis. In moderate and severe patient groups, the CTSS link with lung lobe distribution and
gender was highly significant. Bilateral lung distribution changes (83.6%) were more common in group 2 than central and
peripheral distribution changes (70.5%), with lower lobe involvement in both genders. Conclusion: HRCT helps identify
COVID-19's pulmonary symptoms in diagnosis and treatment. Imaging patterns depending on infection duration help
understand pathophysiology and predict illness development and effects. This study may link clinical symptoms to CTSS and
COVID-19 pulmonary changes. It could mean understanding the following wave's features and management. HRCT chest
detects early parenchymal abnormalities, measures disease severity in all symptomatic patients, and diagnoses COVID
infection regardless of RT-PCR status.
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INTRODUCTION

In India, an unprecedented upsurge of COVID-19 disease
cases and deaths have occurred in the second wave of the
COVID-19 pandemic that had severe consequences in the
form of an increased number of cases, reduced supply of
essential treatments, and intensified deaths, particularly in a
younger population.

Over a year since COVID-19 was declared a pandemic by
World Health Organization on 11" March 2020, this harmful
SARS-CoV-2 virus continues to disorder the public life
worldwide until the 3* week of June 2021. Whether it is 1" or 2™
wave, the predominant clinical symptoms of COVID-19 in
affected individuals are fever, cough, fatigue, and dyspnea,
which leads to acute respiratory distress syndrome (ARDS)
followed by renal failure, shock, and death'”. The standard
diagnostic reference for this disease confirmation is a
nasopharyngeal swab for the reverse transcription-
polymerase chain reaction (RT-PCR) test. However, there is a
possibility that a small but significant proportion of false-
negative results and time-consuming RT-PCR may affect the
efficacy of this test though it was supported with chest
computed tomography (CT)*’. Furthermore, the RT-PCR
doesn't give any evidence about the involvement of the lung in
COVID-19 cases where pneumonia is the most common origin
of severe morbidity and mortality’®. Universally, chest high-

resolution computed tomography (HRCT) is presently utilised
to evaluate and manage patients affected with COVID-19. The
HRCT is used primarily to assess the lung status for any viral
pneumonia cases because pulmonary damage is the leading

cause of most morbidity and mortality™*.

Most of the radiologic literature has focused on the distinctive
chest CT abnormalities caused by COVID-19, which includes
peripheral basal-predominant areas of ground-glass
opacities and/or consolidation, often in a bilateral
distribution'®"”. According to the literature, the chest HRCT
from COVID-19 positive cases with moderate to severe
symptoms is scored with COVID-19 Reporting and Data
System (CO-RADS)18, mainly based on the Radiological
Society of North America's recommendations®'’. Moreover, the
CT severity score (CTSS) is a scoring system used to evaluate
the lung changes by COVID-19 infection, based on an
approximate assessment of lung lobes involvement”. Both the
CO-RADS and CTSS are used to rule out the severity of
COVID-19 infection”. Still, the scoring from the CTSS is
clinically significant for the radiologists and clinicians who
are evaluating and treating the COVID-19 infected patients™.

AsHRCT plays an essential role in evaluating COVID-19 even,
sometimes before the clinical symptoms become apparent (4),
the present study was undertaken to describe the correlation
between chest CTSS and the clinical picture of patients with
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2" wave COVID-19 disease in the Andhra Pradesh population
of India.

2.Materials and methods

2.1 Study design and patient groups

The present study is a single-centred, retrospective, and
observational study carried out by the collaboration of the
Radiodiagnosis, Anatomy and Community Medicine
departments, Narayana Medical College, Nellore (tier-2 city),
Andhra Pradesh, India. It is one of the Government nominated
hospitals to treat patients with SARS-CoV-2 pneumonia. A
total of 1513 (59.95% male & 40.05% female) COVID patients
were admitted from the middle of March 2021 to the end of
mid-June 2021. The patients included were diagnosed with
COVID-19 with laboratory-confirmed positive RT-PCR test
results® and clinically symptomatic for the disease, and no
patients underwent vaccination against COVID-19 infection.
The patient's clinical data were collected from the Medical
Records Department (MRD) of the Institute with authorisation
from the Institutional ethical committee (IEC), and IEC waived
the informed consent requirement.

The patients' age was grouped into young adulthood/Group-1
(18-34 years), middle-age/Group-2 (35-54 years), and older
adulthood/Group-3 (55 and above years). The inclusion
criteria are 1) first time affected with COVID-19; 2)
symptomatic with fever, sore throat, cough, shortness of
breath, cough, fever, nasal congestion, gastrointestinal
symptoms such as diarrhoea, vomiting, or belly pain, fatigue,
insomnia, ageusia, alternative signs of respiratory infections
and spO2 levels or asymptomatic patients but with positive for
chest HRCT; 3) history of recent contacts with confirmed
COVID-19 infected patients with positive chest HRCT; 3)
positive or negative for RT-PCR test but with positive chest
HRCT. The exclusion criteria are 1) symptomatic patients
with COVID-19 infection but with normal chest HRCT scan; 2)
a gap of seven or more days between the RTPCR test result
positive with COVID-19 and HRCT scan; 3)
immunocompromised individuals or those on immuno
suppressants; 4) pregnant and lactating women and 5)
pediatric patients of less than 18 years.

2.2 Chest HRCT protocol

All the patients underwent non-contrast chest high-resolution
computed tomography (HRCT) scans performed on the day of
the patient's appearance. Later these scans were evaluated
using the Picture Archiving and Communication Systems
(PACS). The chest HRCT was performed using a 16-slice
Siemens CT Scanner (Somatom Scope M-CT 160, Jiangsu, PR
China). The scanning parameters were as follows: scan
direction — craniocaudally; tube voltage — 120kV; slice
collimation — 64X0.62mm; width — 0.625X0.625mm; rotation
time— 0.5s and scan length — 60-1300s. Each subject was
positioned supine with a single breath-hold, and no
intravenous contrast media was administered.

2.3 HRCT Image interpretation

Two experienced radiologists evaluated the chest HRCT
images and were blinded to the patient's sex, age, and RT-PCR
test results to determine the CT severity score (CTSS). In all
axial CT scans, a 0-5 point scale was assigned to five lung
lobes (three on the right side and two on the left) based on
lesion involvement, where 0 (zero) has no severity and 5
signifies the maximum severity of the COVID-19 disease. The
summation of these points from all the lobes gives the CT
severity score (0-SpointsXS5lobes), ranging from 0-to 25.
Further, the CTSS of COVID-19 cases were grouped into mild
(score >16)"

All the scan images were investigated for the presence of one
or a combination of the following radiological patterns such
as ground-glass opacity (GGO), consolidation, consolidation
with GGO (C-GGO) - mixed attenuation, crazy-paving,

organising pneumonia pattern, interlobular septal
thickening, parenchymal bands, halo-sign, air-bronchogram,
traction bronchiectasis, cavitation, nodules, subsegmental
vessel enlargement, pleural effusion, and
lymphadenopathy?24,25.

2.4 Statistical and quantitative image analysis

The data obtained were analysed using MS Office Excel and
SPSS software version 16.0 for Windows (SPSS Inc., Chicago,
IL. USA). For quantitative data, mean=*SD was used; numbers
and percentages were used for qualitative data. The
independent sample T-test was used to compare two
quantitative data with a normal distribution. In contrast, one-
way ANOVA compared multiple quantitative data sets with a
normal distribution. The Chi-square test evaluated the
relationship between CTSS and the patient's gender, with a
significance level of p<0.05.

3.Results

3.1 Patient profile:

This study was a retrospective study of 1513 symptomatic
patients with proven COVID-19, with 907 males (59.95%) and
606 females (40.05%). Patients' ages ranged from 21 to 81, with
50.14 years. 34% of patients were within the age group of 35-54
years, and among this, 56% of patients were aged >40 years.
The age and sex distribution among the groups were shown in
Tablel.

The symptoms of 2nd wave COVID-19 patients, irrespective of
gender, showed fever (83.2%), cough (78.35%), shortness of
breath (41.2%), sore throat (21.94%), headache (19.5%),
diarrhoea (19%), nausea/vomiting (21%), loss of smell or taste
(39%) and pain in chest and abdominal regions (16% & 19%
respectively).

Group | patients had a mild fever, cough, sore throat, nasal
congestion, and myalgia (93.4 %). In most of them, oxygen
saturation (SpO2) levels were between 90-94%, except for
those who had an old history of COPD.

The patients in Group-2 had a fever (100%), cough (92.3%),
dyspnea or shortness of breath (86.6%), myalgia (20.1%), sore
throat (15.2%), headache (37.1%); diarrhoea (14.8%),
nausea/vomiting (14%), loss of smell or taste (22%) and
abdominal pain (16.3%). Overall, 86.3% of patients had
oxygen saturation (SpO2) levels between 90-94% (Table II).

In contrast, all the patients in Group-3 showed 100% fever,
dyspnea, cough with a sore throat, myalgia and headache
(9.2%), nausea/vomiting (9%), loss of smell or taste (23.4%),
and abdominal pain in 38.2%.

Approximately 1343 (88.8%) patients whose SpO2 level was
less than 90% (Table II). The most widespread comorbidity
seen in the present study was diabetes mellitus (54.4%),
hypertension (48.8%), old history of COPD (13%), coronary
artery disease (10.8%), anaemia (6.3%) and hypothyroidism
(4.64%). In COVID-19 patients, diabetes was the significant
comorbidity (p<0.007).

3.2HRCT findings:

The lesions of the lung were seen predominantly in peripheral
and subpleural areas. The most expected CT findings were a
combination of GGO and consolidation (Fig.1-5) (p<0.0001),
principally seen on HRCT, and these may be single or multiple
and irregular. Some of the severe CTSS patient's HRCT also
displayed fibro-cavitatory changes (Fig.6a&b & Fig.7a-c) with
bronchiectasis (19.4%) (Fig.8a-d) which was seen extra on
bilateral upper lobes and more on right than left. Other
pulmonary findings of COVID-19 were enlisted in Table III
(Fig.6c&d). Outof 1513 patients, chest-HRCT showed different
lung lobe distribution of opacities. Among the study
population, 941 (62.2%) patients had right upper lobe
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involvement, 1151 (76%) had right middle lobe involvement,
and 1447 (95.6%) had right lower lobe involvement. On the left
side, 1084 (71.6%) patients showed upper lobe involvement,
whereas lower lobe involvement was found in all the left lungs
(1513, 100%). Among the right and left lungs (3026), the lower
lobes of the right and left were more affected (97.8%; Chi-
square p<0.001) than the remaining lobes. The details of
gender and lung lobe distribution are provided in Table IV.

3.3CTSS:

The age group, gender, and CTSS had a significant
relationship (one-way ANOVA, p<0.0001). The patients
developing critical illness were directly proportional to higher
chest CTSS (4.9%2.1 vs 12.2+2.2 vs 18.61=1.9; p<0.0001).
The details of incidence of CTSS with gender and lung lobe
distribution were given in Table V and Graph-1.

4.DISCUSSION

COVID-19 is a highly contagious disease that poses a severe
threat to public health across the globe26,27. On 15th
February 2020, only 3 cases of COVID-19 were recorded in
India, whereas one year later, on 15th February 2021, it was
around 10,925,311 cases. During the second wave, there was a
rapid surge of COVID-19 infected patients from mid-March to
the middle of June 202128,29. The highest number of cases in
India was recorded in a single day30 on 7th May 2021 are
4,14,188. Later from the 3rd week of June 2021 onwards, the
average daily new COVID-19 infections dropped, which
indicated the waning effects of the second wave31, but not
been completely exterminated until today! With the continuing
pandemic of COVID-19 and the increasing number of patients
suspected or confirmed with the disease, the radiologists have
been acquainted particularly with chest CT investigatory
techniques because of the paramount role of imaging in the
present scenario.

Chest HRCT is a robust investigative algorithm for COVID-19
suspected patients with a mixed positive or negative result of
diagnostic kits. In the present study, a total of 1513 patients
with clinical symptoms expressive for COVID-19 infection
were tested compulsorily for RT-PCR and compared for
pulmonary radiological features between three age groups.
Those who tested positive for COVID-19 undertook chest-
HRCT at the earliest of their result, which can successfully
demonstrate the pattern and extent of the lesion involvement
inthe lungs of COVID-19 patients.

The clinical symptoms of dyspneq, fever, and cough were well-
versed with the CT severity of disease in all three groups,
being more common in moderate and severe CTSS patients.
Other clinical features such as headache, myalgia, sore
throat, agnosia, diarrhoea, nausea, and abdominal pain
were minimum in mild cases, according to the other reports of
covid 1932-35. Patients with moderate and severe CTSS index
correlated well with pulmonary radiological features.

The early HRCT investigations in this study showed GGO, the
most common findings found in all three groups being highest
in group-2 (86%) with or without consolidation changes36.
There was a minimum number of cases of cavitation,
bronchiectasis, crazy paving appearance, bronchovascular
thickening, tree-in-bud appearance and nodules observed in
our patients, which may be lung infection sequelae. However,
these features probably develop in the long-term, and it is
considered as late findings of the disease in COVID-19
cases37,38.

The majority of COVID-19 studies published so far have also
mentioned GGO, consolidation, and bronchial dilation as the
main characteristic findings37,39. The radiologic patterns of
lung parenchymal involvement are not pathognomonic. In
conditions of influenza, interstitial lung diseases, such as
organising pneumonia or non-specific interstitial pneumonitis

(NSIP), predominant peripheral GGO or diffuse GGO are
similarto COVID- 19 infection37,40,41.

Since the predominant pattern is GGO in almost all the cases
in the present study, the superiority of CT scan over chest
radiography can be justified in COVID-19 disease prognosis
owing to their higher resolution.

Bilateral and peripheral lung distribution was higher in all
three groups when compared to central lung distribution,
which are CT hallmarks of COVID 19. Subpleural bands and
fibrosis was found to be higher in group-2. Most of the covid
pulmonary manifestations in the present case were higher in
group-2, which comprised of the middle-aged, compared to
group 3, older adults. At least in group-1, younger people, this
was consistent with the study done by Anchal Gupta et al.42,
in which it was reported that bronchiectasis was mainly seen
inthe second week than the first week.

The lung lobe involvement was bilateral, with predominant
lower lobe involvement and found more in males than females
with a high significance43.

CTSS findings were moderate with a very high significance,
including a more significant number of male patients. Overall
gender distribution patterns represented by the histogram
(Graph 1) of all the three age groups showed a more
substantial number of males than females in the present
study44.

A retrospective study of COVID-19 patients reported that the
elderly population is more susceptible to the disease and is
more likely to be admitted to the ICU with a higher mortality
rate. However, the relationship between age and clinical
symptoms could differ across the history of patients because
of the different conditions of comorbidities45. Thus, decision-
making based on appropriate clinical findings is crucial for
the correct diagnosis of the disease and its progression.

The current study has several limitations. First, it is a
retrospective study with sporadic documentation of the
patients' exposure history. The initial HRCT investigations
were undertaken within seven days of the positive result of
COVID. There has been a lag in collecting patients' complete
data due to the time and workload constrain of the healthcare
team involved in the study.

The present study concluded a significant association
between age-related changes in COVID and elevated CTSS.
A higher number of GGO cases were seen in groups-2 and 3,
even within a week of the positive results of COVID. The
clinical presentation was milder, and minimal lung lobe
complications were seen in group l, younger patients,
compared with group-2 and 3. Special attention is required for
the geriatric population as they are more likely to have a poor
outcome.

CT was better at detecting the type and extent of pulmonary
involvement. HRCT chest in COVID-19 patients had
significant diagnostic and prognostic importance as positive
CT findings were more prominent in symptomatic and co-
morbid patients. This finding could help the medical staff with
limited healthcare resources to predict cases with a possible
worse outcome when triaging patients. Overall, imaging is
valuable for early suspicion of the disease and follow-up and
evaluation of disease severity. In terms of providing
immediate results, detecting disease severity, and predicting
prognosis, HRCT outperforms RT-PCR. It is more sensitive and
time effective in screening the patients with high clinical
suspicion. More research, however, is required to shed light on
the radio-clinical correlation between this disease and its
treatment. As many countries have seen the 2nd wave with a
massive loss of countless lives, the 4th wave is predicted to
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hike in June 202246. Despite the improved technological and
logistical capacity of the developed countries in detecting and
diagnosing this disease, the incidence of infection in the early
months of the pandemic was much higher than reported. To
overcome and as a preventive measure for the upcoming
wave, more such studies from different populations are
needed for more advanced and accurate disease
management.

Table I. Gender and age distribution of 2nd wave COVID-19
patients

Variables  |Count |Male |Mean |Fema|Mean |t js)
(%) (%) |«£SD |le +3D |-valu|-val
(%) e ue
Age |18-34 |502 |286 |31.25+(216 |31.55=+(1.0 |0.33
(33.2) |(57.0)/3.35 |(483.0)|3.5 *
35-54 |529 |323 [44.57+|206 |43.41+|2.0 |0.04
(34.9) |(61.0)/6.37 |(39) |6.70 *x
55& 482 |289 |62.79+|193 |63.44+|1.1 |0.24
above [(31.9) |(60.0)[5.86 |(40.0)|5.98 *

*-not significant; **-significant

Table II. Symptomatic findings of 2nd wave COVID-19
patients

Variables |Group-1 Group-2 Group-3 Total
Mild Moderate |Severe patients
(n=502) (n=529) (n=482) atfected
(n=1513)
Fever 418 (83.2%) (529 (100%) (482 (100%) |1429
(p<0.001)
Cough 395 (78.7%) [488 (92.2%) (482 (100%) | 1365
(p<0.03)
Dyspnea |207 (41.2%) (458 (86.6%)|482 (100%) | 1147 (0.06)
Myalgia |16 (3.2%) |106 (20.1%) |468 (97.1%)|590

Sore throat|110 (21.9%) |80 (15.2%)
Headache |98 (19.5%)
Diarrhoea (146 (29%)

19 (3.9%) |209
196 (37.1%) [477 (98.8%)|771
131 (24.8%) {108 (22.4%)|385

(p<0.0001
) *
Nausea/vo 105 (21%) |74 (14%) 43 (9%) 222
miting (p<0.01)
Anosmia/L|196 (39%) |116(22%) |[113 (23.4%)|425
oss of
smell
Pain in 95 (19%) |86 (16.3%) |184 (38.2%)|365
chest
/abdomen

Table III. Pulmonary findings in HRCT images from different
age groups of 2nd wave COVID-19 affected patients.

S.No. |Variables Group-1  |Group-2 Group-3
Mild Moderate Severe
(n=253) [(n=932) (n=328)
1 GGO 233 (92%) |803 (86.2%) |289 (88%)
2 Consolidation |75 (29.5%) (410 (44%) 64 (17%)
3 C-GGO 30 (12%) [277 (29.7%) |159 (42%)
4 Bronchovascu |54 (21.5%) [121 (13%) 44 (11.7%)
lar thickening
5 Crazy paving |45 (17.7%) |267 (28.6%) |173 (45.8%)
appearance
6 Tree-in-bud |14 (5.5%) [110(11.8%) |36 (9.6%)
appearance
7 Pulmonary 12 (4.8%) |15 (1.6%) 35 (9.3%)
nodules
8 Bilateral lung |196 779 (83.6%) |282 (74.6%)
distribution  |(77.5%)
9 Central lung |28 (11%) |126 (13.5%) |54 (14.2%)
distribution

10 |Peripheral lung 143 321 166
distribution (56.5%) [(34.4%) |(44%)

11 |Central & peripheral lung |54 373 203
distribution (21.4%) [(40%) |[(53.7%)

12 |Manifold-lobar 168 657 268
distribution (66.4%) [(70.5%) |(71%)

Table IV. Incidence of gender and lung lobe distribution
among the 2nd wave COVID-19 patients

Variable |Side|Incidence of Lung lobes Chi- [P
s affected square|-value|
Upper |[Middle |Lower |Total |value
lobes
Male R [592 |716 659 [1967 |713.38 [0.000
(n=907) |L 626 |NA 907 |1533 la)
patients
with 4535
lobes
(right
2721 +
left 1814)

Female (R 349 435 788 1572 |390.07 {0.000
(n=606) |L 458 NA 606 1064 la)
patients
with 3030
lobes
(right
1818 +
left 1212)

Total R&L |2025 |[1151 2960 |6136

N, number of cases observed; a) P-value by Chi-square test,
very highly significant; R&L-right and left respectively.

Table V. Incidence of computerized tomographic severity
score (CTSS) concerning gender and lung lobe distribution
among the 2nd wave COVID-19 patients

Variables |Gender|N Mean=* [95% CI| t P
(1513)[SD for -valyl
Mean e

Lower |Upper
5.1+1.6 [4.87 |5.42 |1.8|.073

Mild Male |139

(CTSS  |Female|114 [4.7+26 [4.17 [5.15 a)
<7)

n=253

Moderate|Male 763 [12.4+2.0[12.27 [12.56 |7.6 |.000
(CTSS 8- [Female[169 [11.0+2.7[10.60 [11.42 b)
15)

n=932

Severe [Male (241 [18.6+1.9/18.32 |18.80 |[-.74|.455
(CTSS |Female[87 [18.7+1.9[18.33 [19.14 |7 |c)
>16)

n=328

N-number of cases observed; CTSS-CT severity score; t and p
values are derived from Independent Sample Test; a)-
provisionally significant or slightly non-significant; b)-very
highly significant; c)-not significant.

Incidence of CT severity score (CTSS) in relation to age and
gender among the Znd wave COVID-19 affected patients
100
250
§ 200
=
a
5 150
£ 108
g 100 s
=
o 15 39 22 g
o FRr— -m
Mild CTSS - 27 Moderate CTSS - 8-15 Severe CTSS -Z16
W GR-1 MALE DGR-1 FEMALE COGR-2 MALT DOGR-Z FIMALE B GR-3MALE EIGR-3 FIMALE

Graph 1. Incidence of computerized tomographic severity
score (CTSS) with gender and age group among the 2nd
wave COVID-19 patients
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Figure la&b - Axial and coronal chest HRCT images of a 21-
year-old male showing the few ill-defined GGO in left upper
lobe and bilateral lower lobes; the remaining bilateral lung
parenchyma appears normal. The designated CTSS score
was 04/25. Figure 1c&d - Axial and sagittal HRCT images of a
67-year-old male showing the multiple ill-defined
consolidatory changes with surrounding GGO seen in
peripheral regions of all the segment of bilateral lungs. The
designated CTSS score was 10/25.

O

Figure 2a&b - Axial and coronal HRCT images of a 48-year-
old male showing the multiple ill-defined patchy sub-pleural
GGO and sub-pleural linear bands noted in bilateral lung
parenchyma. The designated CTSS score was 11/25. Figure
2c&d - Axial and coronal HRCT images of a 43-year-old male
showing multi-focal ill-defined subpleural and
peribronchovascular GGO noted in bilateral lung
parenchyma. The designated CTSS score was 14/25.

Figure 3a&b — Axial and sagittal HRCT images of a 65-year-
old male showing the multiple ill-defined consolidatory
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changes with surrounding GGO noted in all segment of
bilateral lung parenchyma. The designated CTSS score was
17/25. Figure 3c&d - Axial and sagittal HRCT images of a 56-
year-old male showing the multiple confluent areas of GGO
noted in sub-pleural region of all lobes of bilateral lungs. The
designated CTSS scorewas 17/25.

Figure 4a&b - Axial and coronal HRCT images of a 39-year-
old male showing consolidatory changes with surrounding
GGO in all segments of bilateral lung parenchyma. The
designated CTSS score was 18/25. Figure 4c&d - Axial and
coronal HRCT images of an 81-year-old male showing the ill-
defined sub-pleural GGO with few consolidatory changes in
all the segments of bilateral lung parenchyma. The
designated CTSS score was 19/25.

Figure 5a&b - Axial and sagittal HRCT images of a 63-year-
old female showing the diffuse consolidatory changes with
few areas of adjacent GGO noted in all the lobes of bilateral
lung parenchyma. The designated CTSS score was 20/25.
Figure 5c&d - Axial and coronal HRCT images of a 45-year-
old female showing the multiple diffuse confluent areas of
GGO and consolidatory changes seen in all lobes of bilateral
lungs. The designated CTSS score was 24/25.

Figure 6a&b — Axial and coronal HRCT images of a 49-year-
old female showing the cavitation on apicoposterior segment
of left upper lobe with surrounding consolidation and GGO.
Figure 6¢c&d - Axial and sagittal HRCT images of 49-year-old
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female showing the tree-in-bud appearance on left side, GGO
and consolidation.

En e,

Figure 7a-c — Axial (a&b) and sagittal (c) chest HRCT images
of 19-year-old female showing the features of mixed alveolar
and interstitial fibrosis with localised pneumothorax (red
arrows) on right side and mixed areas of consolidatory
changes with surrounding GGO in bilateral lungs.

Figure 8a-d - Axial (a-c) and sagittal (d) chest HRCT images
of 70-year-old female showing the features of multiple fibro-
bronchiectatic with few calcific foci changes and GGO in the
bilateral lungs predominantly in right upper lobe. This may be
duetolung infection sequelae.

REFERENCES

Huang C, Wang Y, Li X, Ren L, ZhaoJ, Hu Y, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet. 2020;395:497-
506.

Yang X, Yu Y, XuJ, Shu H, Xia ], Liu H, et al. Clinical course and outcomes of
critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a single-
centered, retrospective, observational study. Lancet Respir med. 2020;8:475-
81.

Bustin SA, Nolan T. Pitfalls of quantitative real-time reverse-transcription
polymerase chain reaction. ] Biomol Tech. 2004;15:155-66.

Saeed GA, Gaba W, Shah A, Helali AAA, Raidullah E, Ali ABA, et al.
Correlation between chest CT severity scores and the clinical parameters of
adult patients with COVID-19 pneumonia. Radiol Res Pract. 2021;6:6697677
(7 pages), https://doi.org/10.1155/2021/6697677.

Salamh ABS, Salamah AA, Akyuz HI. The study of a new technique of the CT
scan view and disease classification protocol based on level challenges in
cases of coronavirus disease. Radiol Res Pract. 2021;5554408 (9 pages),
https://doi.org/10.1155/2021/5554408.

Meng H, Xiong R, He R, Lin W, Hao B, Zhang L, et al. CT imaging and clinical
course of asymptomatic cases with COVID-19 pneumonia at admission in
‘Wuhan, China. ] Infect.2020;81:e33-e39.

ZhouE YuT, DuR, Fan G, Liu Y, Liu Z, et al. Clinical course and risk factors for
mortality of adult inpatients with COVID-19 in Wuhan, China: a retrospective
cohort study. Lancet. 2020;395:1054-62.

Lieveld AWE, Azijli K, Teunissen B, van Hatften RMV, Kootte RS, van den Berk
IAH, et al. Chest CT in COVID-19 at the ED: Validation of the COVID-19
reporting and data system (CO-RADS) and CT severity score a prospective,
multicenter, observational study. Chest. 2021;3:1126-135.

Majidi H, Niksolat F. Chest CT in patients suspected of COVID-19 infection: A
reliable alternative for RT-PCR. Am ] Emerg Med. 2020;38:2730-32.

ShiH, HanX, Jiang N, Cao Y, Alwalid O, Gu]J, et al. 2020. Radiological findings
from 81 patients with COVID-19 pneumonia in Wuhan, China: a descriptive
study. Lancet Infect Dis. 2020;20:425-34.

Ye Z, Zhang Y, Wang Y, Huang Z, Song B. Chest CT manifestations of new
coronavirus disease 2019 (COVID-19): a pictorial review. Eur Radiol.
30:4381-89.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, Fan YP, et al. A rapid advice
guideline for the diagnosis and treatment of 2019 novel coronavirus (2019-
nCoV) infected pneumonia. Military Med Res. 2020;7:1-23; https://doi. org/10.
1186/s40779-020-0233-6.

Sabri YY, Fawzi MMT, Nossair EZ, el-Mandooh SM, Hegazy AA, Tadros SE, et
al. CT findings of 795 COVID-19 positive cases: a multicenter study in Egypt.
Egypt ] Radiol Nucl Med. 2020;51:237 (9 pages), https://doi.org/10.1186/
s43055-020-00351-7.

Ali TE, Tawab MA, Elhariri MA. CT chest of COVID-19 patients: what should a
radiologist know? Egypt] Radiol Nucl Med. 2020;51:120.

Kanne JE Little BE Chung JH, Elicker BM, Ketai LH. Essentials for radiologists
on COVID-19: an update-radiology scientific expert panel. Radiol. 2020,
https://doi: 10.1148/radiol.2020200527.

AiT, Yang Z, Hou H, Zhan C, Chen C, Lv W, et al. Correlation of chest CT and
RTPCR testing for coronavirus disease 2019 (COVID-19) in China: a report of
1014 cases. Radiol. 2020;296:E32-E40.

Xie X, Zhong Z, Zhao W, Zheng C, Wang F, Liu J. Chest CT for typical
coronavirus disease 2019 (COVID-19) pneumonia: relationship to negative
RT-PCRtesting," Radiol. 2020;296:E41-E45.

Prokop M, van Everdingen W, van Rees Vellinga T, van Ufford HQ), Stoger L,
BeenenlL, etal. CO-RADS: A Categorical CT Assessment Scheme for Patients
Suspected of Having COVID-19-Definition and Evaluation. Radiol.
2020;296:E97-E104.

Simpson S, Kay FU, Abbara S, Bhalla S, Chung JH, Chung M, et al.
Radiological Society of North America Expert Consensus Statement on
Reporting Chest CT Findings Related to COVID-19. Endorsed by the Society
of Thoracic Radiology, the American College of Radiology, and RSNA. ]
ThoracImaging. 2020;35:219-27.

Yang R, Li X, Liu H, Zhen Y, Zhang X, Xiong Q, et al. Chest CT severity score:
an imaging tool for assessing severe COVID-19. Radiol: Cardiothoracic
Imaging;2020;2:6200047, https://doi.org/10.1148/ryct.2020200047.

Bellini D, Panvini N, Rengo M, Vicini S, Lichtner M, Tieghi T, et al. Diagnostic
accuracy and interobserver variability of CO-RADS in patients with
suspected coronavirus disease-2019: a multireader validation study. Eur
Radiol. 2020;23:1-9.

Zayed NE, Bessar MA, Lutfy S. CO-RADS versus CT-SS scores is predicting
severe COVID-19 patients: retrospective comparative study. Egypt J Brochol.
2021;15:13, https://doi.org/10.1186/s43168-021-00060-3.

Li Q, Guan X, Wu B Wang X, Zhou L, Tong Y, et al. Early transmission
dynamics in Wuhan, China, of novel coronavirus-infected pneumonia. N Engl
JMed. 2020;382:1199-207.

Kashyape R, Jain R. Utility of HRCT for initial diagnosis of Covid pneumonia.
Ind JRadiol Imaging. 2021;31:5178-S181.

Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. Coronavirus
disease 2019 (COVID-19): A systematic review of imaging findings in 919
patients. AJR Am] Roentgenol. 2020;215:87-93.

Huang C, Wang Y, LiX, Ren L, Zhao ], Hu Y, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China. Lancet,
2020;395;497-506.

World Health Organization. WHO Coronavirus (COVID-19) Dashboard.
Available from: https://covid19.who.int/region/searo/country/in, accessed on
27th December, 2021.

Worldometer India COVID: 3,47,93,333 Cases and 4,79,997 Deaths, available
from: https://www.worldometers.info/coronavirus/countr y/india/, accessed
onDecember 27, 2021.

Sarkar A, Chakrabarti AK, Dutta S. Covid-19 infection in India: A
comparative analysis of the second wave with the first wave. Pathogens,
2021;10:1222.

https://covid19.who.int/region/searo/country/in, accessed on 29th December
2021

Kar SK, Ransing R, Arafat SMY, Menon V. Second wave of COVID-19
pandemic in India: Barriers to effective governmental response.
EClinicalMedicine. 2021;36:1-2.

Killerby ME, Link-Gelles R, Haight SC, Schrodt CA, England L, Gomes D], et
al. Characteristics associated with hospitalisation among patients with
COVID-19 -Metropolitan Atlanta, Georgia, March-April 2020. MMWR Morb
Mortal Wkly Rep. 2020;69:790-94.

Tenforde MW, Rose EB, Lindsell CJ, et al. Characteristics of Adult Outpatients
and Inpatients with COVID-19 — 11 Academic Medical Centers, United
States, March-May 2020. MMWR Morb Mortal Wkly Rep 2020;69:841-846.
Pan L, Mu M, Yang P, Sun Y, Wang R, Yan ], et al. Clinical characteristics of
COVID-19 patients with digestive symptoms in Hubei, China: a descriptive,
cross-sectional, multicenter study. AmJ Gastroenterol. 2020;115:766-73.
Francone M, Iafrate F, Masci GM, Coco S, Cilia E Manganaro L, et al. Chest
CT score in COVID-19 patients: correlation with disease severity and short-
term prognosis. Eur Radiol. 2020;30:6808-17.

Schoen K, Horvat N, Guerreiro NE Castro ID, Giassi KSD. Spectrum of
clinical and radiographic findings in patients with diagnosis of HIN1 and
correlation with clinical severity. BMC Infect Dis. 2019;19:1-8.

Mahdavi A, Khalili N, Davarpanah A H, Faghihi T, Mahdavi A, et al.
Radiologic Management of COVID-19: Preliminary Experience of the Iranian
Society of Radiology COVID-19 Consultant Group (ISRCC). Iran |
Radiol.17(2):e102324. doi: 10.5812/iranjradiol.102324.

Bernheim A, Mei X, Huang M, Yang Y, Fayad ZA, Zhang N, et al. Chest CT
Findings in Coronavirus Disease-19 (COVID-19): Relationship to Duration of
Infection. Radiol. 2020;295:685-91.

Ng M-Y, Lee EY, Yang ], Yang E Li X, Wang H, et al. Imaging profile of the
COVID-19 infection: radiologic findings and literature review.
2020;2(1):e200034.

Kim H. Outbreak of novel coronavirus (COVID-19): What is the role of
radiologists? Eur Radiol. 2020;18:1-2, https://doi.org/10.1007/s00330-020-
06748-2.

Kanne JP Chest CT findings in 2019 Novel Coronavirus (2019-nCoV) infections
from Wuhan, China: Key points for the radiologist. Radiol. 2020;295:16-17.
Gupta A, Gupta A, Gupta R. HRCT Manifestations of COVID-19 Infection:
Clinico-Radiological Correlation. ] Med Edu Res, 2021;23: 118-124.

Liu KC, Xu B Lv WE Qiu XH, Yao JL, Gu JE et al. CT manifestations of
coronavirus disease- 2019: a retrospective analysis of 73 cases by disease

52 % GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



VOLUME - 11, ISSUE - 11, NOVEMBER - 2022 * PRINT ISSN No. 2277 - 8160 * DOI : 10.36106/gjra

44.

45.

46.

severity. EurJ Radiol. 2020;126:108941, doi:10.1016/j.ejrad.2020.108941.
Vandyck-Sey B Amoh G, Essuman A, Lawson EH. Incidental finding of
COVID-19 infection amongst staff at a primary care facility in Ghana. Aft ]
Prim Health Care Fam Med. 2020;12:2669, doi:10.4102/phcfm.v12i1.2669.
LiuK, ChenY, Lin R, HanK. Clinical features of COVID-19 in elderly patients: a
comparison with young and middle-aged patients. ] Infect. 2020;80:e14-18,
doi:10.1016/}.jinf.2020.03.005.

Sahoo JB Samal KC. New Variant XE more Transmissible than Omicron:
Alarming towards COVID 4th Wave in India. Biotica Res Today, 2022;4:265-68.

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS & 53



