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ABSTRACT 

Objective: To assess the accuracy of high-resolution computed tomography of chest for diagnosis of pneumonia 

related to corona virus disease taking Reverse transcription polymerase chain reaction as gold standard. 

Study Design: Cross Sectional survey 

Place and Duration of Study: This study was conducted at the Jinnah Medical Diagnostic Center, Sialkot Pakistan, 

for 6 months from 1
st
 April 2020- 30

th
 September 2020. 

Materials and Methods: 200 patients were included with symptoms of coronavirus pneumonia were included. 

HRCT chest was done and findings were recorded. Then RT-PCR assays was applied and findings were recorded. 

Patients were labeled as positive or negative. Data was analyzed using SPSS v.20. Diagnostic accuracy of HRCT 

Chest was calculated taking RT-PCR as gold standard. 

Results: The mean age of patients was 35.69 ± 12.95 years. There were 103 (51.5%) males and 97 (49.5%) females. 

On HRCT Chest, 121 (60.5%) had ground glass appearance and 108 (54%) had consolidation. The sensitivity of 

HRCT Chest was 70.1%, specificity was 60.3%, positive and negative predictive values were was 79.3% and 48.1% 

and diagnostic accuracy was 67%. 

Conclusion: HRCT Chest is highly accurate to diagnose the COVID-19 in symptomatic patients and can replace 

RT-PCR which is expensive than HRCT Chest and not readily available in all set-ups. 
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INTRODUCTION 

Corona virus disease that occurred in 2019 (COVID-

19) is the infection that occurs due to entry of corona 

virus strain in human body. It is identified as the 

―severe acute respiratory syndrome corona virus 2‖ 

(SARSCoV-2). It was first detected in positive patients 

in Wuhan, China, in late December-2019
1,2

. The 

frequency of confirmed COVID pneumonia on PCR 

was reported in 43-70.6% cases
3,4

. Some studies during 

this time frame of pandemic were conducted throughout 

the world and findings are quite similar. 
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At initial stages of COVID-19, the known imaging 

characteristics are the bilateral multi-lobar ground-glass 

opacities 
5, 6

. 

The most common symptoms of COVID-19 infection 

are fever and cough, more specifically dry cough. 

Other symptoms are quite non-specific including 

shortness of breath, myalgia, vomiting, headache and 

fatigue. To make the definite diagnosis, PCR for 

corona virus is the gold standard, however imaging 

facilities at tertiary care hospitals also helpful for the 

definitive diagnosis as well as to assess the 

complications.
7
 Previous sero-prevalence surveys used 

serological tests to detect the patients of COVID-19 in 

general population or community, which have 

antibodies against the COVID-19 infection. The 

antibodies are particular type of proteins which develop 

in response to the infections. The antibodies are 

identified in the serum of patients who were tested after 

the episode of infection. These people showed the 

immune response to COVID-19 infection 
8
.  

There is significant cohort of patients in which 

radiographic findings are not typical or are subtle or are 

not correlating with clinical condition. Some patients 

are RT-PCR negative but clinically are strongly 

suspected to have COVID-19. These all are the patients 

in which HRCT chest may have a diagnostic  
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role
9,10

. Most commonly observed findings include 

ground-glass opacities and consolidation 

predominantly in peripheral lung distribution. It is 

essential to know about these findings so that it may be 

helpful to establish a diagnosis 
5, 11, 12

. 

There is significant number of patients in which 

radiographic findings are not typical or are subtle or are 

not correlating with clinical condition. Some patients 

are RT-PCR negative but clinically are strongly 

suspected to have COVID-19. These all are the patients 

in which HRCT chest may have a diagnostic role. Most 

commonly observed findings include ground-glass 

opacities, smooth interlobular septal thickenings and 

consolidations predominantly in peripheral and basal 

lung distribution. It is essential to know about these 

findings so that it may be helpful to establish a 

diagnosis.
 

MATERIALS AND METHODS 

Study Design: Cross Sectional survey. 

Place of study: Jinnah Medical Diagnostic Centre, 

Sialkot Pakistan. 

Study Duration: 6 months (1
st
 April 2020- 30

th
 

September 2020) 

Sample Size:Sample size = 200 patients has been 

estimated by keeping confidence level as 95%, 7% 

margin of error and anticipated population proportion 

of COVID pneumonia i.e. 43% 

Sampling Technique: Nonprobability, consecutive 

sampling 

Selection Method: 

Inclusion: Patients of  age 18 years and above, both 

genders presenting with symptoms of COVID-19 i.e. 

severe cough, reduced respiration, chest pain, 

abdominal pain, right hypochondrial pain, dysgeusia, 

malaise, anorexia, anosmia, etc. were included in the 

study. 

Exclusion: Patients with chronic respiratory infection, 

asthma or chronic obstructive pulmonary disease, 

congestive heart failure (EF<30%), pregnancy, H/O 

Pulmonary Surgery, H/O Infection, Pleural Effusion, 

and Poor Respiratory System or duration between RT-

PCR and HRCT– Chest >7 days were excluded from 

the study. 
Data Collection Method: 200 patient fulfilling 
selection criteria were enrolled in the study through 
outpatient, inpatient and emergency departments of 
nearby hospitals or who had suspicious opacities of 
Chest x-rays and referred to our center for HRCT chest. 
Informed consent was taken from each patient. 
Following data was collected: patient’s name, age, sex, 
diabetes, smoking history, and presenting symptoms. 
HRCT chest was done using Light sped 16 slides CT 
Scanner GE (Germany). HRCT chest was reported by 
researchers with mutual consensus. Findings on HRCT 
chest to be collected will include pattern, distribution, 
laterality and any associated finding including 
atelectasis, reticulation, architectural distortion, 

vascular enlargement, cavitation, pneumothorax and 
pleural effusion. Findings were recorded and patients 
were labeled as positive or negative (as per operational 
definition).All HRCT– Chest was performed by 
researcher under supervision of consultant radiologist 
having at least four years’ experience in HRCT - Chest. 
Then RT-PCR assays were applied by using the ―Taq 
Man One-Step RT-PCR Kits (Shanghai Huirui 
Biotechnology [Shanghai, China] or Shanghai Bio 
Germ Medical Bio-technology [Shanghai, China]),‖ 
within 3-7 days of HRCT Chest. Sample was taken by 
nasopharyngeal or oropharyngeal swabs, nasal swabs, 
or mid-turbinate swabs. All the samples were stored 
carefully and sent to the laboratory of the hospital for 
assessment of presence of COVID under RT-PCR. RT-
PCR was applied and findings were recorded. Patients 
were labeled as positive or negative. 
Data Analysis: Data was analyzed using SPSS v.20. 
Numerical variables like age, duration of symptoms, 
BMI, were calculated as mean ± SD. Categorical 
variables like gender, diabetes, smoking and positive 
COVID pneumonia were calculated as frequency (%). 2 
x 2 table was developed to determine the sensitivity, 
specificity, positive & negative predictive values and 
diagnostic accuracy of HRCT– Chest taking RT-PCR 
as gold standard. 

RESULTS 

The mean age of patients was 35.69 ± 12.95 years. 

There were 103 (51.5%) males and 97 (49.5%) 

females. Male-to-female ratio was 1.1: 1. The mean 

BMI of patients was 32.33 ± 8.42 kg/m
2
. There were 86 

(43%) patients who were smokers. There were 66 

(33%) patients who were diabetic, 81 (40.5%) were 

hypertensive, 23 (11.5%) had asthma and 9 (4.5%) had 

COPD. The mean duration of symptoms was 12.37 ± 

5.61 days. On HRCT Chest, 121 (60.5%) had ground 

glass appearance and 108 (54%) had consolidation. 

Table 1. 

Table No.1 demographics of patients 

n 200 

Age (years) 35.69 ± 12.95 

Gender  

Male 103 (51.5%) 

Female 97 (49.5%) 

BMI (kg/m
2
) 32.33 ± 8.42 

Smoking 86 (43%) 

Comorbidities  

Diabetes 66 (33%) 

Hypertension 81 (40.5%) 

Asthma 23 (11.5%) 

COPD 9 (4.5%) 

Duration of symptoms 

(days) 
12.37 ± 5.61 

Ground glass appearance 121 (60.5%) 

Consolidation 108 (54%) 
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Table No.2: Accuracy of HRCT – Chest  takingRT-

PCR as gold standard 

 

RT-PCR 

Total Positiv

e 
Negative 

H
R

C
T

 

C
h

es t 
Positive 96 25 121 

Negative 41 38 79 

Total 137 63 200 

The sensitivity of HRCT– Chest was 70.1%, specificity 

was 60.3%, positive and predictive values were 79.3% 

and 48.1% and diagnostic accuracy was 67%. Table 2. 

DISCUSSION 

Human infection due to corona virus is a deadly 

infection of respiratory tract. It was first noted in 

December 2019 all over the world. The group of 

patients identified with emergent viral pneumonia in 

Wuhan, China, were first infected patients due to 

coronavirus, server acute respiratory syndrome 

coronavirus-2 (SARS-CoV-2) 
13-16

.On 20
th

 March, 

2020, the SARS-CoV-2 was confirmed in 326,558 

patients, world widely. Out of these, 14,267 patients 

dies due to complications of SARS-CoV-2. 

Epidemiological and clinical features in patients of 

corona virus disease 2019 (COVID-19) have been 

described and testified. But the pathogenesis of this 

infection has not been descried yet 
17

. 

Patients of SARS-CoV primarily have symptoms like 

headache, myalgia, chills, fever, malaise  

and subsequently dyspnea, cough and respiratory 

distress.
18,19

. Diffused alveolar damage, epithelial cell 

proliferation and the rise in macrophages are also 

perceived in infected cases
20

. World Health 

Organization has already confirmed the continuing 

epidemic of the respiratory tract infections due to 

SARS-CoV-2 as the Public Health Emergency at 

International level and also entitled the infection as 

COVID-19. According to data recorded in March 2020, 

there were about 90,053 patients have been established 

all over the world, with the crude fatality rate as 3.4%
21

. 

In our study, the mean age of patients was 35.69± 

12.95 years. There were 103 (51.5%) males and 97 

(49.5%) females. Male-to-female ratio was 1.1: 1. The 

mean BMI of patients was 32.33 ± 8.42 kg/m
2
. There 

were 86 (43%) patients who were smokers. There were 

66 (33%) patients who were diabetic, 81 (40.5%) were 

hypertensive, 23 (11.5%) had asthma and 9 (4.5%) had 

COPD. The mean duration of symptoms was 12.37 ± 

5.61 days. On HRCT - Chest, 121 (60.5%) had ground 

glass appearance and 108 (54%) had consolidation. The 

sensitivity of HRCT Chest was 70.1%, specificity was 

60.3%, positive predictive value was 79.3% negative 

predictive value was 48.1% and diagnostic accuracy 

was 67%. 

HRCT chest showed the high sensitivity rate for 

detection of COVID-19 than RT-PCR done at initial 

stage by using samples of cotton swabs in the region of 

COVID-19 epidemic in China.
22

 One study found that 

the sensitivity and specificity of HRCT Chest were 97% 

and 25% respectively for diagnosis of COVID 

pneumonia.
23

 Another study found that the sensitivity 

and specificity were 85.71% and 60.94%, while PPV 

and NPV were 32.40% and 95.12%. The overall 

diagnostic accuracy of HRCT Chest for confirmation of 

COVID-19 was 65.38%.
24

 

Karam et al., found that the HRCT chest had pooled 

sensitivity, specificity and accuracy of about 0.91 (95% 

CI; 0.82-0.98), 0.775 (95% CI; 0.25-1.00) and 0.87 

(95% CI; 0.68-0.99), respectively, taking RT-PCR as 

gold standard. Notably, in initial days, small studies 

conducted in China favor HRCT chest of diagnosis of 

COVID-19 as compared to the larger studies conducted 

later in other regions.
25

 Falaschi et al., reported that 

HRCT Chest had sensitivity, specificity, PPV, NPV, 

and accuracy for detection of COVID-19 pneumonia 

were 90.7% [95% CI 87.7-93.2%], 78.8% [95% CI; 

73.8-83.2%], 86.4% [95% CI; 76.1-88.9%], 85.1 % 

[95% CI; 81.0-88.4] and 85.9% [95% CI; 83.2-88.3%], 

respectively.
26

 

Ciccarese et al., found that the COVID-19 was 

diagnosed in 45.9% cases. ―Typical‖ pattern on HRCT 

Chest showed the sensitivity of HRCT Chest as 71.6%, 

while specificity as 91.6%.
27

 Qureshi et al., found that 

HRCT-Thorax revealed sensitivity: 97.41%, specificity: 

80%, PPV: 99.12%, NPV: 57.14%, and diagnostic 

accuracy of 96.69% for COVID-19 pneumonia.
28

 While 

Xu et al., found that HRCT chest showed the higher 

sensitivity for detection of COVID-19, particularly in 

the region of severe epidemic condition. But, the 

specificity is less. In the emergency situation for 

epidemic control, the HRCT Chest can be a quick, 

convenient, and effective modality to detect earlier the 

doubtful cases and may contribute to restrain the 

epidemic.
29

 

CONCLUSION 

Thus HRCT Chest is highly accurate to diagnose the 

COVID-19 in symptomatic patients and can replace 

RT-PCR which is expensive than HRCTChest and not 

readily available in all set-ups. So we can replace 

HRCTChest to confirm the diagnosis of COVID-19 in 

adults which is cost effective and available in all 

tertiary level health care centers. 
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