2

ournal of December 2020 & January 2021. Vol 23. Issue 5

«&2= Arak University of Viedical Sciences

Research paper ‘ i‘
Evaluation of the Conformity Between Chest CT Scan Results With Molecular
Diagnosis Test in Patients With COVID-19

Mehrdad Nasrollahzadeh Sabet'? ©, Mohammad Foad Heidari** ©, Mohammad Khanalipour? ©, Saadat Allah Ghaffari?,
Milad Jafari Ashiani' ©, Sajjad Biglari* ©, *Emran Esmaeilzadeh'?

1. Department of Genetics and Biotechnology, Faculty of Medicine, AJA University of Medical Sciences, Tehran, Iran.
2. DNA Molecular Identification Center, AJA University of Medical Sciences, Tehran, Iran.
3. Department of Medical Laboratory Sciences, Faculty of Paramedical Sciences, AJA University of Medical Sciences, Tehran, Iran.

Use your device to scan

e esdmesrideonine [@EL T ANasrollahzadeh Sabet M, Foad Heidari M, Khanalipour M, Ghaffari SA, Jafari Ashiani M, Biglari S, et al. [Evalu-
E H E ation of the Conformity Between Chest CT scan Results With Molecular Diagnosis Test in Patients With COVID-19 (Persian)].
K H. - Journal of Arak University of Medical Sciences (JAMS). 2020; 23(5):766-773. https://doi.org/10.32598/JAMS.23.COV.6198.1

[=; %z

; https://doi.org/10.32598/JAMS.23.COV.6198.1

ABSTRACT
Article Info: § Rl Since late 2019, with the emergence of a new type of coronavirus that causes a new
28 May 2020 respiratory disease called COVID-19, there have been many concerns about the spread of this disease
25 Aug 2020 and how to deal with it. Due to the ability of the virus to be transmitted rapidly, diagnosing the infected
01pec2020 :  individuals in the early stages for isolating them is critical. This study aims to evaluate the reliability of

Computed Tomography (CT) scan in diagnosing COVID-19.

Participants were 212 patients admitted to hospital with confirmed diagnosis of CO-
VID-19. Demographic information, medical history, symptoms, and the chest CT scan results were collected
and analyzed. Finally, the power of CT scans in the diagnosis of this disease was compared with the Real-Time

Keywords: © Polymerase Chain Reaction (RT-PCR) molecular test.

Coronavirus, CO- This study received ethical approval from the ethics committee of AJA University of
VID-19, Computer- Medical Sciences (Code: IR.AJAUMS.REC.1399.091).

ized tomography, GBI The sensitivity of CT scan in the diagnosis of COVID-19 was relatively high, but its false-positive
Reverse transcription- :  results were also high.

Polymerase Chain CT scan is a relatively sensitive method for diagnosing COVID-19, but caution should be made
reaction © duetoits high false-positive results which can lead to increased financial burden on the health system.

SARS-CoV-2 and was first reported in Wuhan, Hubei,
China [1]. Due to the rapid transmission ability of this

1. Introduction virus, diagnosing the infected individuals in the early
stages for isolating them is critical. Based on the latest
ince late 2019, with the emergence guidelines, Reverse Transcription-Polymerase Chain

of Coronavirus Disease 2019 (CO- Reaction (RT-PCR) is the gold standard method for
VID-19), as a causative agent of a COVID-19 diagnosis [9]. Regarding the limitations of
new respiratory disease, there have RT-PCR and the importance of early diagnosis of CO-

been many concerns about the spread VID-19 for reducing the morbidity and mortality rates
of this disease and how to deal with it. The virus that and preventing the further spread, a faster method with
causes this severe acute respiratory syndrome is named higher sensitivity is crucial. The aim of this study is to
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evaluate the reliability of Computerized Tomography
(CT) scan for diagnosing COVID-19.

2. Materials and Methods

In this retrospective study, participants were 212 pa-
tients with suspected COVID-19 hospitalized in one of
hospitals in Tehran, Iran who had underwent both RT-
PCR test and chest CT scan. Demographic informa-
tion, medical history, symptoms, and the CT scan re-
sults were collected and analyzed. Finally, the CT scan
results were compared with the RT-PCR test results.

3. Results

According to the results, 57% of patients were male
and 43% were female, and most of them (46%) of pa-
tients were over 60 years old. Of 212 patients, 189 had
positive COVID-19 CT scan results and 23 had nega-
tive results. Moreover, of 212 patients, 147 had positive
COVID-19 RT-PCR test results and 65 had negative
results. The COVID-19 positive rate based on the chest
CT scan and initial RT-PCR test results was 89% and
69%, respectively. With RT-PCR test results as the ref-
erence, the sensitivity, specificity, Negative Predictive
Value (PPV), Negative Predictive Value (NPV), and
accuracy of CT scan in diagnosing COVID-19 were
91.83% (95% Cl:87.3-93.1%), 23.07% (95% CI:15.9-
24.4%), 71.42% (95% Cl:68.4-74.4%), 61.11% (95%
Cl:53.5-67.1%), and 70.75% (95% CI:63.8-71.9%),
respectively (Table 1).
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4. Discussion and Conclusion

Several studies have shown that the chest CT scan
had higher sensitivity in COVID-19 diagnosis [10]. In
our study, sensitivity and specificity of chest CT scan
were reported 91.83% and 23.7%, respectively, based
on the overall positive RT-PCR test results. Ai et al.
[10] reported higher sensitivity (98% and 97%, respec-
tively) for the chest CT scan in COVID-19 diagnosis,
but in terms of specificity, our results is close to the
results of Ai et al. on 1014 cases [10]. Our results indi-
cated that the chest CT scan had high sensitivity com-
pared to initial RT-PCR test in COVID-19 diagnosis.
Furthermore, the results of the initial RT-PCR test may
be false-negative, suggesting that the symptomatic pa-
tients with or without positive chest CT results should
be isolated, and repeated RT-PCR test can help avoid
misdiagnosis and finally lead to early treatment, and
preventing further spread of COVID-19.

Ethical Considerations

This study was approved by the Research Ethics Com-
mittee of AJA University of Medical Sciences (Code:
IR.AJAUMS.REC.1399.099).

This study was financially supported by the AJA Uni-
versity of Medical Sciences.

Table 1. Reliability of CT scan in diagnosing COVID-19 in overall and based on age and gender

N % (95% Cl)
Variab
TP TN?2 FP® FN* Sensitivity Specificity PPV NPV Accuracy
91.83 23.07 71.42 61.11 70.75
Overall 13515 50 12 937 g73) (24.4-15.9) (74.4 - 68.4) (67.1-53.5) (71.9-63.8)
93.97 24.32 73.58 64.28 72.50
cend Male 78 9 28 5 (955 g07)  (253-17.6)  (755-699)  (656-527)  (76.7-67.6)
ender
female 57 6 23 7 90.47 20.68 72.15 46.15 68.47
(925-84.4)  (269-17.6)  (73.8-705)  (57.7-423)  (70.12-59.9)
80.00 36.36 63.15 57.14 61.53
<
40 124 7 3 (g81.762)  (517-234)  (67.12-555)  (782-47.5)  (72.9-586)
93.65 23.07 74.68 60.00 65.65
Age 4160 59 6 20 4 g0q gg9) (30.4-12.9) (75.9-69.1) (68.7 - 49.1) (73.1-61.8)
92.75 17.85 73.56 50.00 71.13
>60 64 5 2B 5 965.868)  (27.5-138)  (788-649)  (595-413)  (77.43-6154)
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PPV: Positive Predictive Value; NPV: Negative Predictive Value.
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