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Abstract:

During the COVID-19 pandemic, chest CTs was used as an alternative for diagnosis of COVID-19.
This resulted in the use of artificial intelligence as an independent assessor and in aiding the radiologist
in the diagnosis of COVID-19. In this short review, we assessed the accuracy, sensitivity and specificity
of Al software employed. The average accuracy, sensitivity and specificity were found to be 94.38%,
91.64% and 91.10% respectively. Despite the limitations of Al, it proved to be a valuable and reliable

tool in diagnosis of COVID-19

Introduction

Artificial intelligence (AI) has become a regular
topic of discussion among radiologist. During
the COVID-19 pandemic, an illness which
primary involved the respiratory system, there
were many new methods used to facilitate
diagnosis. Chest CTs were used in the early days
of the pandemic due to reverse transcription
polymerase chain reaction (RT-PCR) showing
some false negatives and a lack of the laboratory
equipment. Therefore, chest CTs were employed
as an alternative method for diagnosis. (12). Al
was employed in the diagnosis of COVID-19
through chest CTs and was used in several
different countries. This short review article
focuses on the accuracy, sensitivity and
specificity of Al methods used. Thereby, it
assesses the possible role of Al in identifying
COVID-19 suggestive findings in chest CT.

Methods

A literature review was conducted using
PubMed database in search for studies with
criteria terms ‘‘computed tomography’’, “CT”,
“AI”, “‘artificial intelligence’’, ‘‘COVID-19"’,
“coronavirus sars-cov-2”. Only one database
was used in order to ensure articles from high-
standard publications were included. Articles
that were reviews, unrelated to chest CTs and
not primarily focusing on assessing the
accuracy, sensitivity and specificity of an Al
software were discarded. The search for articles
was up to October of 2022.

Results

38 studies resulted out of the search, including
literature reviews and original articles. 1 article
could not be accessed. 5 article were excluded
due to reporting the use of Al in assessing chest
X-rays. 7 articles were excluded due to being
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reviews and 14 were excluded due to assessing
other factors related to Al use in chest CTs. 11
articles were reviewed.

The reviewed articles included a varied range of
accuracies, sensitivities and specificities. The
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average accuracy was reported at 94.38%. The
average sensitivity and specificity was reported
at 91.64% and 91.10% respectively.

Study Accuracy Sensitivity Specificity
Fusco et al. (2021) 89.1% - 94.5%
Stephanie et al. (2020) 90.8% 84% 93%
Pedro et al. (2021) - 93% 80%
Verma et al. (2022) 99.58% 99.69% -
Gashi et al. (2021) 94% - -
Warman et al. (2020) 96.8% 98.33% 94.95%
Yao et al. (2021) - 91.5% 90.5%
Zhang et al. (2021) - 96.97% 91.16%
Owais et al. (2021) - 84.61% 99.36%
Lessmann et al. (2020) - 82% 80.5%
Bai et al (2020) 96% 95% 96%

Discussion and conclusion

Al has shown promising results in aiding and
independent diagnosis of Chest CTs as is evident
from the results. Its use however seems to still
be limited and under study.

The value of chest CTs in practice has been
questioned despite the sensitivity of chest CTs in
diagnosis of COVID-19 being very high. (13)
The main drawback being distinguishing
between COVID-19 and other viral pneumonias,
such as influenza, which contributed heavily to
the drop in specificity in some studies. (14)

Al was used early in the pandemic It showed to
have an accuracy of around 95%. Despite this,
there does not seem to be much scope in
integration of Al in diagnosis. In the UK,
suggestion that in 7 to 10 years, this technology
may begin to replace current standard care. (15)
There were several limitations admittedly with
the studies and the use of Al in diagnosis of
disease. Firstly, Al will need to be able to
distinguish between COVID-19 and other viral
pneumonias. Secondly, there is no predicting
how a lung will respond to various insults and
there is significant overlap between response
depending on host factors and health, this further
complicates the use of Al in diagnosis. Finally,

several studies on this topic attempted to include
data from various populations in the world but
for Al to be reliable, the algorithm would need
to be reliable in all populations.

As with COVID-19, there are studies
investigating the use of The next step for Al
would be to predict the severity of the disease
based on chest CT findings.

This review concludes that Al empowered
algorithms constitute a tool with a great future in
clinical context. They can also be useful in
resource limited environments where only
imaging methods are available, lacking the
actual gold standard that is molecular testing for
COVID-19 diagnosis.

Conflict of interest
The author has no conflict of interest to declare

References

1. Fusco R, Grassi R, Granata V, et. al.
Artificial Intelligence and COVID-19
Using Chest CT scan and Chest X-ray
Images: Machine Learning and Deep
Learning Approaches for Diagnosis and

Treatment. J Pers Med. 2021 Sep
30;11(10):993.  doi:  10.3390/jpm1110
0993

50| Page


https://pubmed.ncbi.nlm.nih.gov/32412790/

Sirous Golchinheydari et al.

Harmon, S. A. et al. (2020, August 14).
Artificial Intelligence for the detection of
COVID-19 pneumonia on chest CT using
multinational datasets. Nature
communications. Retrieved November 1,
2022, from https://www.ncbi.
nlm.nih.gov/pmc/articles/PMC7429815/
Galvan, P. et al (2021). Rapid screening
for covid-19 by applying artificial
intelligence to chest  computed
tomography images: A feasibility study.
Medicine Access @ Point of Care, 5,
239920262110136. https://doi.org/10.
1177/23992026211013644

Verma, A., Amin, S. B., Nacem, M., &
Saha, M. (2022). Detecting covid-19 from
chest computed tomography scans using
Al-driven Android application. Computers
in Biology and Medicine, 143,
105298.https://doi.org/10.1016/j. compbio
med.2022.105298

Gashi, A., et al (2021). Detection and
characterization of COVID-19 findings in
chest CT. Medicine, 100(41).
https://doi.org/10.1097/md.000000000002
7478

Warman A, Warman P, Sharma A, Parikh
P, Warman R, et. al. Interpretable
Artificial Intelligence for COVID-19
Diagnosis from Chest CT Reveals
Specificity of Ground-Glass Opacities.
medRxiv [Preprint]. 2020  May
18:2020.05.16.20103408. doi: 10.1101/
2020.05.16.20103408

Yao, J.-C., et al (2021). Al detection of
mild covid-19 pneumonia from chest CT
scans. European Radiology, 31(9), 7192—
7201.https://doi.org/10.1007/s00330-021-
07797-x

Zhang, Q., et al
intelligence clinicians
computed tomography technology to
automatically ~ diagnose  coronavirus
disease 2019 (covid-19) pneumonia and
enhance low-quality images. Infection and
Drug Resistance, Volume 14, 671-687.
https://doi.org/10.2147/idr.s296346.

(2021). Artificial
can use chest

9.

10.

11.

12.

13.

14.

Journal of Biomedical and Pharmaceutical Research

Owais, M., Baek, N. R., & Park, K. R.
(2021). Domain-adaptive artificial
intelligence-based model for personalized
diagnosis of trivial lesions related to
COVID-19 in chest computed tomography
scans. Journal of Personalized Medicine,
11(10), 1008.
https://doi.org/10.3390/jpm11101008
Lessmann, N., et al (2021). Automated
Assessment of COVID-19 Reporting and
Data System and Chest CT Severity Scores
in Patients Suspected of Having COVID-
19 Using Artificial
Intelligence. Radiology, 298(1), E18-
E28.https://doi.org/10.1148/radiol.20202
02439

Bai, H. X., et al (2020). Performance of
Radiologists in Differentiating COVID-19
from Non-COVID-19 Viral Pneumonia at
Chest CT. Radiology, 296(2), E46-E54.
https://doi.org/10.1148/radiol.202020082
3

Xu, B., et al (2020). Chest CT for detecting
COVID-19: A systematic review and
meta-analysis of diagnostic accuracy.
https://doi.org/10.21203/rs.3.rs-20481/v1
Waller, et al (2020). Diagnostic Tools for
Coronavirus  Disease ~ (COVID-19):
Comparing CT and RT-PCR Viral Nucleic
Acid Testing. AJR. American journal of
roentgenology, 215(4), 834-838.
https://doi.org/10.2214/AJR.20 .23418
Gashi, et al Detection and characterization
of COVID-19 findings in chest CT:
Feasibility and applicability of an Al-
based software tool. Medicine: October
15, 2021 - Volume 100 - Issue 41 - p
€27478 doi: 10.1097/MD.
0000000000027478 Artificial intelligence
for analysing chest CT images
(nice.org.uk), accessed October 2022.

51| Page



