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ABSTRACT
Article Info: IS Many countries have used information technology to deal with COVID-19. With the use of
Received: 22 Aug 2021 advanced technologies, it is possible to predict the prevalence, current situation, and trend of the
Accepted: 08 May 2023 ¢ disease and reduce the risks. This study aims to review the use of artificial intelligence (Al) and big data
Available Online:01Jul2023 in management of COVID-19 pandemic.

YETEEE In this review study, a search was first conducted in Google Scholar, SID, PubMed and
ScienceDirect databases using the keywords coronavirus, COVID-19, artificial Intelligence, and big data
for the related articles published in 2020. Inclusion criteria were accessibility of full texts and publication
in Persian or English. Out of 150 yielded articles, 9 articles were finally included in the study.

[ There are different methods based on Al and big data to predict and diagnose COVID-19, including

Key words: convolutional neural networks, deep learning technology, and machine learning technology.

Medical informatics, The methods based on Al and big data have a high potential for COVID-19 prediction and
Artificial intelligence, :  diagnosis. To use their full potential, it is necessary to solve problems such as the lack of standard data
Big data, COVID-19 © sets, security issues, and data quality; the use of data from sources can be helpful in this filed.
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Extended Abstract

Introduction

he world faced an unprecedented health

care crisis caused by the novel coronavirus,

where infection control was the main health

care intervention to prevent the spread of

the virus [1, 2]. Using technologies such
as artificial intelligence (AI) and big data is one of the
ways to deal with this disease, which we can categorize
its role in health care systems as prediction, diagnosis
and treatment of the disease. According to reports, on
December 30, 2019, the platform of Blue Dot, an artifi-
cial intelligence-based company, witnessed an “‘unusual
pneumonia” cases of unknown cause in Wuhan, China,
which warned long before it was officially recognized
as the COVID-19 disease [3]. In today’s economic era,
data is an essential strategic resource for countries. Big
data analysis will make health services more sustainable
and efficient to lead to early intervention, prevention
and optimal management. By discovering correlations
between data and understanding their patterns, big data
technology can improve healthcare, save lives, and re-
duce health system costs [4]. Both Al and big data can
control the huge amount of data and help health centers
to report the current situation [5]. As a result, this study
aims to review the use of Al and big data in management
of COVID-19 pandemic.

The number of

searched article
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Methods

This is a review study. First, the related articles published
in 2020 were searched in PubMed, Science Direct, SID and
Google Scholar databases using the keywords Coronavirus,
COVID-19, artificial intelligence, and big data in Persian
and English. The inclusion criteria were the availability of
full text and publication in Farsi or English. The search yield-
ed 150 articles. Duplicates were removed using Endnote
software, and relevant studies were separated from unrelated
ones. Finally, 9 articles were included in the study (Figure 1)

Results

In this study, it was found that there are solutions based
on Al and big data to predict and diagnose COVID-19,
including models of convolutional neural networks
(CNNs), deep learning technology, and machine learn-
ing technology (Table 1).

Conclusion

Studies have shown that Al can help in different ways
to deal with the COVID-19. This technology has been ap-
proved in predicting, diagnosis and treatment using big
data. The studies showed that CT scan plays an important
role in the early diagnosis of COVID-19. Deep learning
method showed more than 90% accuracy in disease diag-
nosis, and indicated the ability of this method in analyzing
CT images. For deep learning method, there is a need to
collect big data in this field so that a more detailed analysis

Removed 36 duplicate
items

Remuval of 39 articles
unrelated to the topic

The number of articles after
checking the full text in=24)

] l

A

[

Number of related
articles (n=9)

Figure 1. Flowchart of the article selection process

Removal of 15 articles
unrelated to inclusion
and exclusion criteria
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Table 1. Technologies used to predict and diagnose COVID-19
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Technology Type Use Prediction  Diagnosis Results
Classification of people based
ACNN nam[eBt; COVID-Net on the level of involvement * Accuracy above 93%
using data collection method
Distinguishing between
A mobile app named infection and non-infection " " o
AICOVID-19 7] coughs using cough and Accuracy above 97%
acoustic signals
ACNN mod_el based on Identifying patients with «
deep learning named . Accuracy above 97%
. COVID-19 based on x-ray images
Xception [8]
A fast and reliable method to
Al CNN models named . « o
. detect infected cases from non- Accuracy above 99%
ResNet101 and Xception [9] .
infected groups
Detecting COVID-19 using
A mgdel based on det'ap high-resolution x-rays which . 100% sensitivity, specificity
learning named Inception can reduce the workload of and accurac
V3 [10] radiologists, and help control Y
the pandemic
Using internal sensors Measuring the signal of sensors Disease diagnosis with the
of smartphones based . . L .
. . to predict the severity of lung x « ability to process different
on machine learning . .
involvement and the outcome data obtained from CT scan
technology (CNN and RNN) - <
of the disease images
[11]
. Describing the dynamics of Pred.|c.t|ng trenc!s a.nd
A model based on big data L o providing quantitative
COVID-19 and determining the . .
called SUQC [12] guidance for countries at
effects of control measures S
high risk
Accurate prediction of the
. Prevention, containment, and * spread of the disease using
Big data AT T ek (2] control of COVID-19 & appropriate technology to

A comprehensive analytical
model [14]

Tracking and identifying the
spread of the virus based on
data collected from China,
Singapore, South Korea, and
Italy

analyze the collected big data

Estimating the number of
infected patients in a specific
area to effectively assess the
prevention and monitoring of

the spread of the disease

can be done. The studies showed that big data is becom-
ing a powerful method for analyzing data and identifying
patterns that can be effective in diagnosing COVID-19. Its
important role in dealing with this disease starts from the
first stage, i.e. prediction and diagnosis; the more quality
data there is, the more accurate it will be. One of the chal-
lenges in using Al technologies is their high costs. Another
challenges are the lack of standard data sets and privacy/se-
curity issues. It is recommended that a similar review study
be be conducted after the end of COVID-19.
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