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The novel coronavirus SARS-CoV-2 (Covid-19), spread-
ing from Wuhan, China, is one of the causes of respirato-
ry infections that can spread to other people through res-
piratory particles, and can cause symptoms such as fever, 
dry cough, shortness of breath, anorexia, fatigue and sore 
throat in infected patients. This review summarizes cur-
rent strategies on the diagnosis. Additionally, treatments, 
infection prevention and control of the SARS-CoV-2 are 
addressed. In addition to the respiratory system, this vi-
rus can infect the digestive system, the urinary system 
and the hematological system, which causes to observe 
the virus in the stool, urine and blood samples in addi-
tion to throat sample. The SARS-CoV-2 causes changes in 
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blood cells and factors and makes lung abnormalities in 
patients, which can be detected by serological, molecular, 
and radiological techniques by detecting these changes 
and injuries. Radiological and serological methods are 
the most preferred among the other methods and the ra-
diological method is the most preferred one which can 
diagnose the infection quickly and accurately with few-
er false-negatives, that can be effective in protecting the 
patient’s life by initiating treatment and preventing the 
transmission of infection to other people.
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n INTRODUCTION

In December 2019, a new infection by the corona-
virus, named SARS-CoV-2 began in Wuhan, Hu-

bei Province, China, and quickly spread around 
the world and was declared as a global concern 

by the World Health Organization (WHO) [1]. 
Coronaviruses are non-segmented positive-sense 
RNA genome viruses surrounded by an envelope 
that cause respiratory and gastrointestinal infec-
tions in humans and animals [2]. Considering the 
severity of SARS-CoV-2 (COVID-19) outbreak all 
over the world, it is urgent to seek solutions to 
control the spread of the disease to susceptible 
groups and to identify effective treatments. 
Six coronaviruses have been identified as human 
pathogenic viruses [3]. The two important strains, 
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Middle East Respiratory Syndrome Coronavirus 
(MERS-CoV) and severe acute respiratory syn-
drome coronavirus (SARS-CoV) that can infect 
human, camel, bat, cow, and civet, and cause 
acute and fatal respiratory infections in humans, 
which their zoonosis and high genetic diversity 
and recombination in their genomes, have caused 
the global outbreak of these viruses [4-6]. NL63, 
OC43, 229E, and HKU1 are other coronaviruses 
that cause nonfatal and cold-like diseases in peo-
ple with a weak immunity system [7-9]. The rapid 
and accurate detection of coronavirus is, there-
fore, becoming increasingly important. 
The novel coronavirus (2019-nCoV) that emerged 
from China and then spread throughout the world 
is a zoonotic virus and is the seventh coronavirus 
that infects the human and causes a respiratory 
disease with some near symptoms to the common 
cold [10]. This virus first transmitted from animal 
to human at the wet store of the sale of seafood 
and can transmit from humans to humans [11]. 
Coronaviruses, like influenza viruses, circulate in 
nature in various animal species. Alpha-coronavi-
ruses and beta-coronaviruses can infect mammals 
and gamma-coronaviruses and delta-coronavi-
ruses tend to infect birds, but some of them can 
also be transmitted to mammals. Although still 
preliminary, current data suggest that bats are the 
most probable initial source of the current 2019 
novel SARS-CoV-2 (COVID-2019) outbreak, that 
begun on December 2019 in Wuhan, China, ap-
parently spreading from a “wet market” to multi-
ple cities and provinces in China [12].
The virus can cause symptoms such as sore throat, 
tremor, confusion, high fever, shortness of breath, 
dry cough, headache, nausea, vomiting, and di-
arrhoea in the patients [13, 14]. Because of the in-

cubation period of 2-14 days of the SARS-CoV-2, 
its high transmission power and the similarity of 
its symptoms to the common cold, most people 
neglect the infection, which causes its increased 
transmission and more outbreaks among people 
[15-17]. So, the rapid diagnosis of the infection 
is very important that prevents the spreading of 
infection and helps the patients to start the reme-
dy faster In this study, we look at the methods of 
fast diagnosis of SARS-CoV-2 and blood factors 
changes to show the best ways of diagnosis to 
help the medical staff in fast and accurate diag-
nosis of infection, and surviving patients’ life and 
preventing the spreading of infection.

n DIAGNOSIS OF SARS-CoV-2  
POSITIVE PATIENTS

Clinical signs and symptoms 
Patients with suspected infection usually go to 
health centers with symptoms such as fever over 
38.5°C, dry cough, shortness of breath and diar-
rhoea, which should be examined for respiratory 
symptoms [18-20]. In the study of Nanshan Chen 
et al., on patients of Wuhan Jinyintan Hospital, 
Wuhan, China, from the 99 patients with SARS-
CoV-2 infection, 51% had chronic diseases and 
they had symptoms of fever (83%), cough (82%) 
shortness of breath (31%), muscle ache (11%), fa-
tigue (9%), headache (8%), sore throat (5%), rhin-
orrhoea (4%), chest pain (2%), diarrhoea (2%), and 
nausea and vomiting (1%) [14]. In another study 
of Huijun Chen et al. on nine pregnant women of 
Zhongnan Hospital of Wuhan University, Wuhan, 
China, patients with COVID-19 infection showed 
fever (in seven of nine patients), cough (in four of 
nine patients), myalgia (in three of nine patients), 
sore throat (in two of nine patients), Malaysia (in 
two of nine patients), diarrhoea (in one of nine 
patients) and dyspnoea (in one of nine patients) 
that by sampling and examining of their new-
born babies, there were no signs of coronavirus in 
their neonates, which has shown that there is no 
evidence for vertical transmission of COVID-19 
infection (Figure 1) [21]. 
Another study which is done by Huang et al. 
on 41 patients of a hospital in Wuhan with con-
firmed SARS-CoV-2 infection showed that 32% of 
patients had an underlying disease such as diabe-
tes, hypertension, and cardiovascular disease and 
had clinical symptoms such as fever (98%), cough 
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(76%), fatigue (44%), sputum production (28%), 
headache (8%), haemoptysis (5%), and diarrhoea 
(3%) [22]. Moreover, the symptoms of four pa-
tients that their SARS-CoV-2 confirmed by Shang-
hai Public Health Clinical Center, Shanghai, Chi-
na, showed that most of them had fever, fatigue, 

and dry cough and some of them had nasal con-
gestion, runny nose, and diarrhoea [23]. Another 
study done by Wang et al. on 138 Hospitalized 
Patients with confirmed SARS-CoV-2 admitted by 
Zhongnan Hospital of Wuhan University in Wu-
han, China, shows that most common symptoms 

Figure 1 - Animal origins of human coronaviruses. Severe acute respiratory syndrome coronavirus (SARS-CoV) and 
Middle East respiratory syndrome coronavirus (MERS-CoV) were transmitted to humans from bats by civet cats 
and dromedary camels, respectively. The 2019 SARS-CoV-2 was likely transmitted to humans through pangolins 
that are illegally sold in Chinese markets. An overview of symptoms, diagnosis and sources
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of infected patients are fever, fatigue dry cough, 
anorexia, myalgia, dyspnoea, expectoration, 
pharyngalgia, diarrhoea, nausea, dizziness, head-
ache, vomiting, and abdominal pain respectively 
(Figure 2) [24]. 

Serological study 
Serological techniques of diagnosis compared 
with other methods are the most widely used for 
the diagnosis of infections [25]. The number of 
different blood cells, including leukocytes, lym-
phocytes, neutrophils, platelets, and haemoglob-
ins, undergo changes that can be evidence for the 
type and severity of the disease. SARS-CoV-2 also 
causes changes in the levels of different blood 
cells in patients [19]. For instance, in the study of 
Chen et al., on 99 patients with admitted SARS-
CoV-2 infection, the rate of leucocytes was lower 
than the normal range in 9% of patients and the 
rate was higher than the normal in 24% of pa-
tients [14]; 38% of patients had a higher rate of 
neutrophils than the normal range; 12% of pa-
tients had a decreased rate of platelets and 4% of 
them had a higher rate of platelets, and the rate 
of haemoglobin and lymphocytes was decreased 
in most of the patients. The amount of albumin 
was decreased in 98% of patients and the amount 
of glucose and lactate dehydrogenase (LDH) was 
increased in more than half of the patients. There 
was also a significant increase in patients’ infec-
tion-related biomarkers such as interleukin-6, se-
rum ferritin, C-reactive protein (CRP) and eryth-
rocyte sedimentation rate. 
Another study by Guan et al., on the blood sam-
ples of 1099 infected patients with SARS-CoV-2 

from the different provinces of China, showed 
that the rate of lymphocytes was below the nor-
mal range in 83.2% of patients, the platelet was 
below the normal range in 36.2% of patients, and 
the rate of leucocytes was lower than the nor-
mal range in 33.7% of infected patients [26]. The 
rate of CRP was very high in most of the patients 
and also alanine aminotransferase (ALT), aspar-
tate aminotransferase (AST), creatine kinase and 
D-dimer had increased rate in patients. The study 
by Zhang et al. on clinical serological factors of 
140 infected patients of Wuhan with 2019-nCoV, 
showed that 68.1% of the patients had normal 
leukocytes rate, the rate of lymphocytes was be-
low the normal range in 75.4% of the patients and 
52.9% of patients had decreased rate of eosino-
phils [27]. Also, in the study of blood factors, the 
rate of CRP and serum amyloid was high in more 
than 90% of the patients, the D-dimer was high in 
43.2% of them and the serum procalcitonin and 
creatine kinase had increased amount in patients. 
In a study by Wang et al. on serological parame-
ters of 138 patients with confirmed SARS-CoV-2 
in Wuhan, the results showed an increased rate of 
white blood cells and neutrophil and decreased 
rate of lymphocytes and platelets [24]. There was 
also an increased rate of D-dimer, creatine kinase, 
creatine, and LDH in the patient’s blood factors. 
The study of Hu et al. on blood samples of 24 
asymptomatic carriers with confirmed 2019-CoV 
from a hospital of Nanjing, China, showed that 
16.7% of patients had decreased lymphocyte rate 
and most of the patients had increased rate of 
ALT, AST, CPR, D-dimer, and creatine kinase [28]. 
The study of Huang et al., on 41 patients declare 

Figure 2 - The most com-
mon signs and symp-
toms of patients with 
confirmed SARS-CoV-2.
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that 63% of them had lymphocyte below the nor-
mal, and ALT, AST, D-dimer, bilirubin, creatinine, 
and LDH of them were increased [22].
For serological analysis of the 2019-nCoV, ELI-
SA kits containing viral nucleoproteins can also 
be used to detect immunoglobulins such as IgM 
and IgG [29]. In the study by Zhang et al. on in-
fected patients with 2019-nCoV, the rate of anti-
bodies was low or undetectable at the first days of 
diagnosis but there was an increased rate of IgG 
and IgM antibodies in the later days of infection 
which can be useful in the diagnosis of the infec-
tion (Table 1) [30]. 

Molecular study of 2019-nCoV
PCR-based method
PCR is an enzymatic method to produce numer-
ous copies of a gene by separating the two strands 
of the DNA containing the gene segment, mark-
ing its location with a primer, and using a DNA 
polymerase to assemble a copy alongside each 
segment and continuously copy the copies [31]. 
It is widely used to amplify minute quantities of 
biologic materials so as to provide adequate spec-
imens for laboratory study [32]. Owing to its large 
range of applications, high sensitivity and high 
sequence specificity, the PCR-based method has 
become a routine and reliable technique for de-
tecting coronavirus. Generally, coronavirus RNA 
is transferred into cDNA by reverse transcription 
[33]. Afterwards, the PCR is performed and fol-
lowed by the detection of PCR product through 
specific detection methods or instruments. Among 
these, gel visualization and sequencing after PCR 
are the conventional methods for the detection of 

coronaviruses [34]. However, due to its time-con-
suming process and high cost, these methods are 
not commonly used in clinical samples.
Real-time reverse transcriptase-PCR (RT-PCR) 
detection is currently favoured for the detection 
of coronavirus because of its advantages as a spe-
cific, and simple quantitative assay [35]. Moreo-
ver, real-time RT-PCR is more sensitive than the 
conventional RT-PCR assay, which helps much 
for the diagnosis in early infection [36]. Some pa-
tients show unusual symptoms of SARS-CoV-2 
infection or the disease is in its first levels [37]. For 
these reasons and to confirm of the beliefs about 
the respiratory and oral-faecal transmission of 
the virus, molecular studies are needed to iden-
tify the causative agent. For the molecular study 
of 2019-nCoV, various specimens such as throat 
swab and rectal swabs are tested using real-time 
reverse transcriptase-polymerase chain reaction 
testing (RT-PCR) [30]. In the study by Zhang et 
al. on patients with confirmed 2019-nCoV, the re-
sults of testing of throat swabs and rectal swabs 
of patients show that the virus can be detected in 
both samples. In this study, 50% of throat swabs 
and 25% of rectal swabs were positive in the first 
sampling for the diagnosis [30]. During the later 
days, the rate of positive rectal swab (75%) was 
higher compared to positive throat swabs (50%), 
showing that, compared to rectal swabs, throat 
swabs are more likely to be positive in the first 
days of infection and by contrast, rectal swabs 
are more likely to be positive in the latter  period 
of infection. In the study of Qian et al. on 91 pa-
tients with confirmed 2019-nCoV, to ensure find-
ing the virus in asymptomatic patients, they used 
an anal swab and oropharyngeal swab, whose 
results showed that the anal swab was positive 
even in patients whose oral swab were negative 
after numerous experiments which showed the 
importance of anal swab in the effective detection 
of infection [37].
The study of Peng et al. on different samples of 
patients including blood, urine, anal and throat 
swabs tested by RT-PCR and screening of virus 
in all samples showed that this virus can infect all 
respiratory, digestive, urinary and haematologi-
cal system, which indicates that clinical signs in 
all parts of the body should be taken into account 
when diagnosing the disease and sampling from 
different parts of the body is recommended (Fig-
ure 3) [38].

Table 1 - The main blood abnormalities in patients with 
SARS-CoV-2 (Covid-19).

Increased Decreased

Neutrophil Lymphocyte

D-dimer Platelet

CRP Albumin

LDH

ALT

AST

Creatinine

Creatine kinase

IgG & IgM
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In the study by Chu et al. on sputum and throat 
swab samples of 2 suspected patients, both speci-
mens were diagnosed positive which showed that 
the virus can be transmitted through the sputum 
in addition to respiratory droplets, that showed 
the importance of sputum in the diagnosis of 
SARS-CoV-2 in addition to other samples [39].

LAMP-based method
The Loop-mediated isothermal amplification 
(LAMP) is a unique isothermal nucleic acid am-
plification technique with high performance. It’s 
used for the amplification of DNAs and RNAs, 
showing great sensitivity and high specificity 
due to its exponential amplification function and 
6 special goal sequences diagnosed by 4 unique 
primers simultaneously, respectively [40]. The 
LAMP assay is fast and does not require high-
ly-priced reagents or devices. Consequently, the 
application of the LAMP test might assist to re-
duce the cost for the detection of coronavirus [41]. 
Herein, some LAMP-based total coronavirus de-
tection strategies will be described that have been 
advanced and implemented in clinical prognosis. 
Gel electrophoresis was generally used to inves-
tigate the amplified products for endpoint detec-
tion. Poon et al. reported a simple LAMP assay 
for SARS analysis and tested the feasibility of the 
use of this technology for the detection of SARS-
CoV. The ORF1b place of SARS-CoV was chosen 
for SARS diagnosis and amplified through LAMP 
response inside the presence of 6 primers, then 
the amplified products had been analysed by gel 
electrophoresis [42]. The detection costs and the 
sensitivity for SARS-CoV inside the LAMP as-
say are similar to those of traditional PCR-based 

methods. Pyrc et al. efficiently implemented 
LAMP to the detection of HCoV-NL63 which per-
formed through agarose gel electrophoresis with 
favourable sensitivity and specificity in mobile 
cultures and medical specimens. Significantly, 
the detection restriction changed into found to 
be 1 replica of RNA template in keeping with a 
response [43]. Amplification can be detected as 
the precipitation of magnesium pyrophosphate 
or fluorescence dye. These strategies can be ac-
complished in actual time through tracking the 
turbidity of the pyrophosphate or fluorescence, 
which correctly solved the limitations of the end-
point detection [44]. 
A beneficial RT-LAMP assay for the diagnosis 
and epidemiologic surveillance of human MERS-
CoV became developed in this way with the aid 
of Shirato et al., which turned into capability of 
detecting as few as 3.4 copies of MERS-CoV RNA, 
and became tremendously precise, and not using 
a pass-response with different breathing viruses 
[45]. Thai et al. evolved a one-step unmarried-tube 
extended real-time quantitative RT-LAMP assay 
monitored by the real-time dimension of turbidi-
ty in a photometer for the early and speedy diag-
nosis of SARS-CoV [46]. In medical samples, the 
assay turned  to be one hundredfold more sensi-
tive than conventional RT-PCR with a detection 
restrict of 0.01 plaque-forming units (PFU). How-
ever, if the methods depended on nonspecific sign 
transduction schemes, including the fluorescence 
dyes intercalation into any double-stranded DNA 
amplicons, or solution turbidity due to the release 
of pyrophosphates at some stage in polymeriza-
tion, the opportunity of unexpected indicators de-
rived from primer-dimer or non-primer reactions 

Figure 3 - The most im-
portant samples for di-
agnosis of SARS-CoV-2 
(COVID-19).
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cannot be excluded [47]. A sequence-particular 
and strong approach for tracking LAMP and dif-
ferent isothermal amplification reactions that can 
quite simply separate actual signal from nonspe-
cific noise could deal with this problem. Shirato 
et al. improved the RT-LAMP assay by using a 
quenching probe (QProbe) to reveal sign, which 
has the identical performance as the standard re-
al-time RT-PCR assay in the detection of MERS-
CoV [45]. 

Microarray-based methods
The microarray is a detection technique with fast 
and excessive throughput. For this approach, the 
coronavirus RNA will first produce cDNA cate-
gorized with particular probes through reverse 
transcription [48]. Then those labelled cDNAs 
might be loaded into each properly and hybrid-
ized with solid-phase oligonucleotides fixed on 
the microarray accompanied through a series 
of washing steps to remove unfastened DNAs. 
Finally, the coronavirus RNA can be detected 
through the detection of particular probes. Due 
to its superiority, the microarray assay has been 
broadly used inside the detection of coronavirus 
[49]. Shi et al. designed a 60mer oligonucleotide 
microarray according to the sequence of TOR2 
and effectively applied it to the detection of 
SARS coronavirus in medical samples but, think-
ing about the fast mutation of SARS-CoV, Guo 
et al. advanced a microarray to discover 24 sin-
gle nucleotide polymorphism (SNP) mutations 
a few of the spike (S) gene of SARS-CoV with 
100% accuracy in pattern detection [50,51]. Since 
coronavirus might also result in an unexpect-
ed outbreak, it’s far of remarkable significance 
that diagnostic assays are capable of locating a 
huge range of coronavirus and be deployable 
at or near the factor of care (p.c). Consequently, 
Luna et al. designed a no fluorescent low-value, 
low-density oligonucleotide array for detecting 
the whole coronavirus genus with sensitivity 
equal to that of individual real-time RT-PCR, 
and Hardick et al. evaluated a novel, portable, 
and near-percent diagnostic platform primarily 
based at the microarray chip, the cell evaluation 
Platform (MAP), which has an awesome perfor-
mance in identifying the virus and desirable de-
tection restrict [52, 53]. 
However, if the techniques relied on nonspecific 
signal transduction schemes, which include the 

fluorescence dyes intercalation into any dou-
ble-stranded DNA amplicons, or answer tur-
bidity due to the release of pyrophosphates at 
some stage in polymerization, the possibility of 
sudden indicators derived from primer-dimer or 
non-primer reactions cannot be excluded [47]. A 
sequence-precise and strong approach for moni-
toring LAMP and other isothermal amplification 
reactions which could readily separate genuine 
signs from nonspecific noise could cope with this 
problem. Shirato et al. advanced the RT-LAMP 
assay through the use of a quenching probe 
(QProbe) to reveal sign, which has the identical 
overall performance as the standard real-time RT-
PCR assay in the detection of MERS-CoV [45].

NGS-based methods
RNA viruses are of great diversity, and they are 
the etiological agents of many important human 
and animal infectious diseases, including influen-
za, rabies, several types of infectious hepatitis, se-
vere acute respiratory syndrome (SARS), classical 
swine fever, rinderpest and avian infectious bron-
chitis (IB) [54, 55]. The next-generation sequenc-
ing (NGS) and electron microscope technology 
play a role in the early diagnosis.  However, their 
diagnostic values have been weakened through 
the discovery of specific nucleic acid detection 
technology [56]. Further, NGS detection can in-
form whether or not the pathogen has mutated or 
now. The rapid discovery of novel viruses using 
NGS technologies including DNA-Seq and RNA-
Seq expanded the understanding of viral diversi-
ty [57]. The timely identification of novel viruses 
using NGS technologies is also important for us 
to control emerging infectious diseases caused by 
novel viruses.
The development of the NGS technologies in re-
cent years has helped us make great progress in 
the rapid identification of novel RNA viruses via 
RNA-Seq [58]. RNA-Seq can simultaneously se-
quence millions of DNA fragments reversely tran-
scribed from RNA using random primers. Usual-
ly, most RNA-Seq reads are from cellular RNA, 
but some may be from RNA virus genomes, if the 
sequenced samples have been properly processed 
to minimize the quantity of cellular RNA before 
reverse transcription, and thus RNA-Seq could be 
used to identify RNA viruses [59].
Chen et al. identified a novel duck coronavirus 
(CoV), distinct from that of chicken infectious 
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bronchitis virus (IBV), using RNA-Seq. The novel 
duck-specific CoV was a potential novel species 
within the genus Gammacoronavirus, as indicat-
ed by sequences of three regions in the viral 1b 
gene [57]. They also performed a survey of CoVs 
in domestic fowls in China using reverse-tran-
scription polymerase chain reaction (RT-PCR), 
targeting the viral nucleocapsid (N) gene. A total 
of 102 CoV positives were identified in the survey. 
Phylogenetic analysis of the viral N sequences 
suggested that CoVs in domestic fowls have di-
verged into several region-specific or host-specif-
ic clades or subclades in the world, and IBVs can 
infect ducks, geese, and pigeons, although they 
mainly circulate in chickens. Moreover, this study 
provided novel data supporting the notion that 
some host-specific CoVs other than IBVs circulate 
in ducks, geese, and pigeons, and indicated that 
the novel duck-specific CoV identified through 
RNA-Seq in this study is genetically closer to 
some CoVs circulating in wild waterfowls.
Timely identification of RNA viruses is of great 
significance in the diagnosis, treatment, control, 
and prevention of human and animal infectious 
diseases [60]. Regarding molecular surveys of 
pathogenic viruses, it is important to select a 
proper region in the viral genomes as the detec-
tion target. If the target region in the viral genome 
is too conserved, the sequences of the region may 
be of little use in phylogenetic analysis, due to 
limited mutations in the conserved sequence. On 
the other side, if the region in the viral genome 
is highly variable, the detection may be insensi-
tive in identifying the target virus, although the 
sequences of the region may be useful in the phy-
logenetic analysis.
Coronaviruses (CoVs) of bat origin have caused 
two pandemics in this century. (SARS)-CoV and 
(MERS)-CoV both originated from bats [61]. Ac-
tive surveillance is both urgent and essential to 
predict and mitigate the emergence of bat-ori-
gin CoV in humans and livestock [62]. Howev-
er, great genetic diversity increases the chance 
of homologous recombination among CoVs. 
Per-forming targeted PCR, a common practice 
for many surveillance studies, would not reflect 
this diversity [63].
NGS is currently the preferred methodology for 
virus discovery to ensure unbiased sequencing of 
bat CoVs, considering their high genetic diversi-
ty [64]. However, unbiased NGS is an expensive 

methodology and is prone to missing low-abun-
dance CoV sequences due to the high background 
level of non-viral sequences present in surveil-
lance field samples [59]. Li et al. employed a cap-
ture-based NGS approach using baits targeting 
most of the CoV species. Using this technology, 
authors effectively reduced sequencing costs by 
increasing the sensitivity of detection [62]. This 
finding demonstrated that targeted, cost-effec-
tive, large-scale, genome-level surveillance of bat 
CoVs is now highly feasible.

Radiological study of SARS-CoV-2diagnosis
Molecular methods of detecting the SARS-CoV-2 
are slow and the probability of false-negative is 
high, which can endanger the health of the patient 
by delaying the diagnosis [1]. Therefore, we need 
faster and more effective methods of diagnosis. 
The radiologic technique, chest computerized to-
mography (CT) scan, is one of the effective ways 
of detecting viral infection in suspected individu-
als, which can be especially helpful in those with-
out clinical symptoms and in the diagnosis of in-
fection, it can act as a complementary method to 
molecular methods and make the diagnosis more 
effective [66].
Radiological images of the lungs of patients with 
confirmed SARS-CoV-2 can provide comprehen-
sive information about the severity of the infec-
tion. Images taken from the lungs of various pa-
tients show different abnormalities in the lungs of 
patients including ground-glass opacities (GGO), 
consolidation, centrilobular nodules, architectur-
al distortion, bronchial wall thickening, vascular 
enlargement, traction bronchiectasis, reticulation, 
crazy paving pattern, intrathoracic lymph node 
enlargement and subpleural bands, that cause 
pulmonary discomfort and require rapid diagno-
sis and treatment [67-78].
The study by Bernheim et al. on thoracic CTs of 
121 patients with confirmed SARS-CoV-2 showed 
that 60% of patients had bilateral lung disease 
and 10.7% of patients had only right lung in-
volvement and 5.7% of patients had only left lung 
involvement. The most common abnormalities of 
these patients include GGO, consolidation, bron-
chial wall thickening and peripheral distribution 
[79]. Also in the study by Pan et al., on CT images 
of 63 infected patients with 2019-nCoV, the results 
showed that the most common abnormalities of 
lungs include GGO, consolidation, fibrous stripes 
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and irregular solid nodules [80]. Another study 
by the same author on 21 patients with admitted 
SARS-CoV-2 showed that the most pulmonary in-
volvement and injury occurred 10 days from the 
appearance of symptoms, and the most lung in-
juries included consolidation in 91% of patients, 
GGO in 75% of patients and crazy-paving pat-
terns in 53% of patients, which threaten the lives 
of patients [81].
The SARS-CoV-2 can infect various lung lobes 
depending on its severity. For example, the study 
by Chung et al. on 21 patients infected with 2019-
nCoV, showed that 5% of patients had one in-
volved lobe, 10% had two involved lobes, 14% 
had three involved lobes, 19% had four involved 
lobes and 38% had all five involved lobes [75]. In 
this study, the right superior lobe was affected in 
67% of patients, the right middle lobe was affect-
ed in 57%, the right inferior lobe was affected in 
76%, the left superior lobe was affected in 67% 
and the left inferior lobe was affected in 67% of 
the patients and the rate of bilateral lung disease 
was more than unilateral. In the study by Song et 
al., the involvement rate of lobes of the lung in 51 
patients with confirmed SARS-CoV-2 was 84% in 
superior lobes, 59% in the middle lobe and 90% in 
inferior lobes and the 86% of patients had bilater-
al lung disease and 14% had unilateral lung dis-
ease and the most common abnormalities of the 
lung were GGO, consolidation, air bronchogram, 
and reticulation, which be aware of these abnor-
malities can be helpful in the diagnosis [70].

n FALSE-NEGATIVE AND FALSE-POSITIVE  
IN DIAGNOSIS

It should be declared that sometimes the virus 
can be detected in blood and rectal swabs but 
not found in the throat swab, with the result that 
these patients can act as carriers and transmit the 
infection to other people, which shows the impor-
tance of testing samples from different sources to 
confirm the infection [30].
Failure of diagnostic methods in assessing the 
absence of a virus in the body although its pres-
ence and viceversa, causing false-negatives and 
false-positives, can be due to different causes. 
Among these, the following can be cited: an im-
proper collection of sputum samples, inhomoge-
neous sputum, contamination of the sample from 
the contaminated environment when sampling, 

that shows the requirement of special sampling 
rooms, sampling by inexperienced and unskilled 
staff, improper laboratory equipment, not pay-
ing attention to secondary infection of patients 
which can induce SARS-CoV-2, sampling from 
inappropriate site of the throat in the throat swab 
sampling, inadequate and undetectable viral load 
due to the early stages of the infection, improper 
storage of samples, inappropriate diagnostic kits, 
incorrect diagnostic methods and failure to ask 
patient history, that help the health centers to di-
agnose and treat patients quickly [82-85].

n PREVENTION OF THE SARS-CoV-2

People with close contacts and suspicious expo-
sure need to be advised to have  a 14-day health 
observation duration, which starts from the last 
day of contact with the SARS-CoV-2 infected pa-
tients or suspicious environmental publicity[85]. 
When displaying any sign and symptom, mainly 
fever, respiration signs like coughing, shortness 
of breath, or diarrhoea, they must reach out for 
medical attention right now [19]. Contact surveil-
lance has to be allotted for people who had been 
exposed to accidental contact, low-level exposure 
to suspected or confirmed sufferers, i.e. checking 
any  symptoms whilst concluding everyday activ-
ities [86].
Patients with a suspected infection should be iso-
lated, monitored, and diagnosed in the hospital 
as quickly as possible. Doctors ought to make 
suggestions supported the affected person’s sit-
uation. Patients with mild signs and suspected 
infection may additionally remember in-home 
isolation and domestic care [19]. Suspected infect-
ed with severe symptoms and those who have to 
stay in the health facility for remark through phy-
sician’s judgment have to observe the isolation 
guidelines for suspected patients [87].
International site visitors should take ordinary 
precautions while getting into and leaving the 
affected regions, which includes avoiding near 
contacts with human beings with acute breath-
ing infection, washing hands frequently, mainly 
after contacting with the ill or their surrounding 
environment; following appropriate coughing et-
iquette; and warding off close touch with live or 
lifeless farming animals or bats or other wild an-
imals [87, 88]. Passengers ought to avoid a need-
less tour as possible.
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n TREATMENT AND CONTROL OF 2019-nCoV

Respiratory support has to be given to patients 
with hypoxic respiration failure and acute res-
piratory distress syndrome [22]. HFNO or NIV 
may be decided on whilst nasal cannula or 
masks oxygen therapy was ineffective, or the 
affected person had hypoxic respiration failure. 
However, when patients had hypercapnia, he-
modynamic instability, a couple of organ failure, 
and strange intellectual reputation HFNO oxy-
gen is not the robotically followed degree [89]. If 
respiration failure cannot be improved or wors-
ens continuously within a short time after using 
HFNO or NIV, intubation has to be carried out 
at once.
Low-level evidence covered retrospective cohort, 
traditionally managed studies, case reviews, and 
case collection revealed that lopinavir/ritonavir 
alone or in combination with antivirals produced 
certain advantages in the treatment of SARS and 
MERS, which include decreasing the incidence 
or mortality of ARDS [90-92]. A lately systematic 
assessment confirmed that lopinavir/ritonavir’s 
anti-coronavirus effect was particularly seen in 
its early application, for reducing affected person 
mortality and reduced glucocorticoid consump-
tion. However, if the early treatment window 
is neglected, there can be no significant effect of 
their late application [93]. Real-world study stills 
need to further explore the scientific effects of its 
early use in SARS-CoV-2 inflamed pneumonia. 
The effectiveness of the combined use of antivi-
rals remains controversial [94-96].
The usage of corticosteroids for severe ARDS is 
controversial; therefore, it’s desirable that system-
ic use of glucocorticoids to be cautious [97]. Meth-
ylprednisolone can be used as appropriate for pa-
tients with fast disease progression or severe in-
fection. Consistently with the severity of the dis-
ease, 40 to 80 mg of methylprednisolone per day 
can be considered, and the total each day dose 
should not exceed 2 mg/kg [89]. SARS manage-
ment related researches showed that well-timed 
use of non-invasive continuous effective airway 
stress and corticosteroids is an effective method 
for increased lung shadows and increased dysp-
nea [98]. Suitable use of glucocorticoids can deep-
ly enhance the clinical signs and symptoms of pa-
tients with SARS, reduce the degree of disorder 
development, and accelerate the absorption of 

lung lesions; however, it cannot shorten the dura-
tion of hospital stay [99]. Caution should be taken 
with hormonal remedy due to some incidence of 
damaging reactions [88].

n CONCLUSION

The various diagnosis methods such as sero-
logical, molecular, and radiological can help the 
health centers in the detection of SARS-CoV-2; ra-
diological and serological techniques are the best 
methods among the others and the radiological 
method is the most preferred one, able to diag-
nose the infection quickly and accurately with 
fewer false-negatives. The use of effective meth-
ods in the diagnosis of the infections is very im-
portant, which is vital in saving lives of patients 
and preventing transmission of infection to other 
people.
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