Annals of Clinical and Analytical Medicine

Diagnosis of COVID-19 Based on Radiological and Clinical
Features: A Narrative Review

Saleh Mahdi Mohammed Alyami (1) *, Ali Hamad Salih Al Yami (2), Hassan Ali Kursan Al-Yami (3), Mana
Abdullah Ali Goja Al Zamanan (4), Saleh Hussien Mana Al Hulays (5), Ali Abdullah Hamad Al Jamhour (6),
Abdullah Salem Mana Althanyah (7), Hussein Yahya Abdullah Alalhareth (8)

(1) Specialist in Radiological Technology, AlGhad International College of Applied Medical Sciences.
(2) X-ray Technician, College of Health Sciences in Riyadh.

(3) Diagnostics X-ray Technician, Health Manpower Training Institute.

(4) Health Administration Specialist, King Abdulaziz University.

(5) Specialist in Management of Hospitals and Health Services, King Abdulaziz University.

(6) Social Specialist, King Abdulaziz University.

(7) Health Informatics Technician, Al-Ghad International College of Applied Medical Sciences.

(8) Medical Records Technician, Al-Ghad International College of Applied Medical Sciences.

Received 15/10/2022; revised 29/10/2022; accepted 3/11/2022

*Corresponding author

Abstract

Introduction: The diagnosis of COVID-19 is guided by clinical features and radiological findings of ground glass appearance,
but the result should be confirmed by RT-PCR with 66-80% sensitivity. This review aimed to evaluate the evidence regarding
diagnosis of COVID-19 based on the radiological and clinical features.

Methods A systematic review of the literature was carried out to identify relevant articles using six different databases. Only
studies which reported data on pre-defined outcomes were included. Epidemiological studies published in 2020 (from January—
March) on the clinical presentation, laboratory findings and treatments of COVID-19 patients were identified from
PubMed/MEDLINE and Embase databases. Studies published 2020-2022 were included. Primary outcomes included
comorbidities of COVID-19 patients, laboratory results and radiological outcomes.

Results: , the chest CT is widely used to find the infected person through diagnostic imaging. The CT is performed only on the
person who has been infected severely. In many positive patients, pulmonary consolidation is observed, and based on that, the
infected patients are quarantined. In addition, few patients were observed with a decrease in WBC and lymphocytes. The CT
diagnosis employed to the COVID-19 positive patients based on the RT-PCR results. CT imaging is done based on a 4-day
interval to monitor the function of the respiratory syndrome. CT scans are usually conducted on a single respiratory phase. To
reduce the uncertainties, the patients are advised to hold breath during CT imaging.
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Conclusions: COVID-19 can be identified with higher precision using CT than RT-PCR. Further, the diagnosis of infection is
possible by identifying the GGO and consolidation along the subpleural area of the lung. ldentification of infected patients using
CT can be more efficient to enable the prevention of infection transmission.

Keywords: Covid-19 D, Diagnosis, Radiology, Clinical, Accuracy.

Introduction

Coronavirus disease 2019 (COVID-19) caused by
SASRS-CoV?2 has spread in an exponential rate since
December 2019, when it was first identified in Wuhan
city, China. Tell now, more than 13,800,00 people
were confirmed to have SARS-CoV2 with more than
580,000 reported deaths [1]. In 11 March 2020, the
World Health Organization announced COVID-19 as
a global pandemic. Since then, extreme unpreceded
control measures were applied by most countries in the
world including strict social distancing, closure of
public gathering places, travelers quarantine, and
intensive health education campaigns. Corona viruses
are responsible of three known pandemics including
severe acute respiratory syndrome coronavirus
(SARS-CoV) in 2003 [2], the Middle East respiratory
syndrome coronavirus (MERS-CoV) in 2013 [3], and
finally the current pandemic of COVID-19. Only 15%
of the infected people showed symptoms such as fever,
fatigue, headache, dry cough, myalgia, dyspnea, and
anosmia. Complications occur in a small percentage of
patients (4%) and death is reported in 1.0 - 3.3% of the
patients [4, 5].

SARS-CoV2 is a single-stranded RNA enveloped
virus that belongs to beta Coronavirus family. The
infection of SARS-CoV2 is transmitted mainly
through droplets or aerosol that expelled by infected
persons during coughing or talking. Other means of
transmission include hand-surface transmission,
fomites, and less commonly fecal-oral mode of
transmission [6]. Thus, social distancing, hand
hygiene, and wearing of masks were considered as
effective measures to prevent virus transmission. The
basic productive number of SARS-CoV2, which
represents how many persons will be infected from
one patient during its infectious period, ranged from 2-
6.47 in most affected countries [7].

The diagnosis of COVID-19 is guided by clinical
features and radiological findings of ground glass
appearance, but the result should be confirmed by RT-
PCR with 66-80% sensitivity [8]. The management of
the disease is mainly supportive including antipyretics
and antitussive, in addition to oxygen supplementation
and respiratory aid in complicated cases [9]. Protocols
for the prevention, diagnosis, and treatment of
COVID-19 was developed by National Health
Commission (NHC) in China and they suggested a
combination of protease inhibitors (lopinavir and
ritonavir) with INF-a [10]. This review aimed to
evaluate the evidence regarding diagnosis of COVID-
19 based on the radiological and clinical features.

Methods

A systematic review of the literature was carried out to
identify relevant articles using six different databases.
Keywords to refine the search included ‘COVID-19’,
‘SARS-CoV2’, ‘Biomarkers’, among others. Only
studies which reported data on pre-defined outcomes
were included. Epidemiological studies published in
2020 (from January—March) on the clinical
presentation, laboratory findings and treatments of
COVID-19  patients  were identified from
PubMed/MEDLINE and Embase databases. Studies
published 2020-2022 were included. Primary
outcomes included comorbidities of COVID-19
patients, laboratory results and radiological outcomes..

Results and discussion

COVID-19 can be detected using various diagnostic
procedures such as chest CT scan, acid detection,
epidemiological history, and clinical treatment. Since
COVID-19 is highly contagious, finding a rapid and
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reliable diagnosis technique is significant. Although
the origin of the virus took place in Wuhan, now under
control there due to the effective utilization of
diagnostic tests to identify the individual before the
reproduction rates of infection were increased [10]. At
the time of origin, the test procedures are different
when compared to the latest clinical practices. For
instance, the patients are subjected to a CT scan to find
the infection. However, nowadays, the rapid test Kits
are used to predict the infection though uncertainty is
a problem.

IgM and IgG is a simple technique performed to
diagnosis the infected person. The test performed on
57 individuals. On comparing, 1gG reported 72.7 % of
the detection rate. Besides, the nucleic acid test report
87.5 %. Moreover, high-sensitivity C-reactive protein
(hs-CRP) nucleic acid negative group observed higher
test results compared to the positive group [11, 12].To
sum up, the use of IgM and 1gG over nucleic acid
detection is highly recommended. Furthermore, a
combination of all these to predict COVID-19 leads to
high reliability and precision. Zhang et al. diagnosed
the presence of COVID-19 by identifying the presence
of the spike protein. They evaluated six recombinant
nucleocapsid and spike proteins using IgM and IgG.
They found that rs1 and rs-receptor binding domain-
mFc are highly suitable to diagnose theHCoV-19. In
the same way, gold immunochromatography assay
(GICA) can be used to identify the antibodies [13,14].

Unlike the above method, the chest CT is widely used
to find the infected person through diagnostic imaging.
The CT is performed only on the person who has been
infected severely. In many positive patients,
pulmonary consolidation is observed, and based on
that, the infected patients are quarantined. In addition,
few patients were observed with a decrease in WBC
and lymphocytes. The effects of infection in Hubei
patients were compared with those from other
countries. This comparative determination has aided in
correlating the transmission of the virus from one
geographic location to another. All patients,
irrespective of their origin, suffered from fever, cough,
and other respiratory issues. Likewise, the decrease in
WBC and lymphocyte count was also seen [15].In
traditional clinical procedures, X-ray imaging is
performed to identify pulmonary diseases. However,

in the case of COVID-19, using X-ray will not help
due to the poor imaging characteristics, as shown in
Table 1. Thus, CT is used to identify the infected
person. Generally, the uncertainty in determination
exists owing to false-negative  ground-glass
opacification (GGO) detection. Moreover, the imaging
differs from case to case based on age, infection
seriousness, and health status. To identify the
infection, a comprehensive diagnosis must be made
using distribution pattern, quantity and range, density,
shape, interface, internal features of the lesion and
adjacent structural changes, CT staging, quantitative
CT, and artificial intelligence (Al).

The determination of CoV-2 using CT is not very
clear. Furthermore, using CT on children is not
specific [16,17].Thus, advanced computer-aided CT
and Al are required urgently for screening patients and
conducting virus surveillance. Further, analysing the
CT images by Al using deep learning reduces the
uncertainty in the confirmation of the positive new
case. Few notable works incorporated the neuro-
network through a deep learning model, which has
achieved 82 % accuracy on findings. Song et al.
proposed a framework to predict COVID-19 with
minimum time using Al technology engines. The
designed framework was made of simple Smartphone
sensor measurements. The designed framework was
comprised of a series of layers, such as input,
measurement, sensing, computing, and predicting
layers. The implementation of the proposed Al
increased the mobility of diagnosis. The reliability was
higher since the framework used multiple readings to
diagnose. Another reliable method is deep learning.

Deep learning was proposed based on the CT
diagnosis system to detect patients with COVID-19
using radiograph imaging. The model was built based
on 88 patients' CT images. The DREnet architecture
used ground-glass opacity in CT images to assist
doctors in determining the infected persons [18]. The
CT diagnosis employed to the COVID-19 positive
patients based on the RT-PCR results. CT imaging is
done based on a 4-day interval to monitor the function
of the respiratory syndrome. CT scans are usually
conducted on a single respiratory phase. To reduce the
uncertainties, the patients are advised to hold breath
during CT imaging [19]. The distribution of the
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abnormalities are recorded and evaluated by the digital
database and the radiologist. The patients are
evaluated based on the ground glass opacity, crazy
paving, and consolidation. A notable studied derived
CT scan observations based on the seriousness of
infections. All the patients were hospitalized and
discharged after recovery with the mean days of 18.
Based on imaging, the infection can be categorized
into 4 stages. Further, the CT scan classified the
different lobes such as left upper, left lower, right
middle, and right lower. During stage 1, the maximum
numbers of patients were observed with GGO (75 %),
lesions in single lobe (42 %), and Consolidation (42
%). At stage Il, consolidation (47 %), GGO (82 %),
Crazy paving (53 %), multilobe (77 %), and peripheral
lesion (59 %).Followed by at stage I11, peripheral (70
%), bilateral multilobe (86 %), GGO (71 %), and
consolidation (91 %). At stage IV, peripheral (70 %),
bilateral multilobe (80 %), GGO (65 %), consolidation
(75 %), and crazy paving pattern (0 %) [18]. As the
patients getting cured, the GGO is decreased and the
null observation for crazing paving patterns. From the
above distribution frequency, it is evident COVID-19
can be diagnosed using GGO, consolidation, and crazy
paving pattern. Further, the distribution of pulmonary
lesion and the involvement of lesions also helped to
detect the COVID-19 with the least precision since
many patients were not observed with lesions [20].

Some studies revealed the effectiveness of PCR on
CT. To understand this, comparative analysis between
both is mandatory. A case report had been generated
for 1014 confirmed cases in China. Based on the test
dataof1014 suspected cases, the comparison of RT-
PCR and CT is prepared. Nevertheless, the time
interval between the RT-PCR and CT is approximately
5 days. Ai et al. reported a basic comparison of CT and
PCR for 167 patients in China. Based on the
comparison they revealed, 155 patients were
confirmed with COVID-19 infection by testing using
both. On the contrary, 12 patients were tested with
false results in PCR compared to CT [21]. Further, the
usage of PCR led to false negatives owing to
insufficient viral material and laboratory errors. Yet
again, immature nucleic acid, insufficient viral load,
improper clinical sampling, low detection rate, and
manufacturing defects were the other possibilities of
errors in RT-PCR. By concluding all, CT is considered

as more reliable for comprehensive evaluation and
screening. Another study performed a statistical
analysis using SPSS version 21.0. 95 % of the
confidence interval was observed by the Wilson score
method. Some patients with negative RT-PCR were
confirmed with the infection by CT scans [22, 23].
Thus, CT is preferred over RT-PCR when the patients
carry clinical symptoms such as shortness of breath,
cold, fever, and diarrhea the other end, the correlation
between RT-PCR and CT was done to make sure the
infected patients after complete recovery..

Conclusions

In summary, COVID-19 can be identified with higher
precision using CT than RT-PCR. Further, the
diagnosis of infection is possible by identifying the
GGO and consolidation along the subpleural area of
the lung. Identification of infected patients using CT
can be more efficient to enable the prevention of
infection transmission.
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