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ABSTRACT

CoViD-19 pandemic is a viral disease caused by SARS-COV-2virus and since December 2019, has
spread rapidly in all the world countries; At the end of June 2020, over 10 million peoples were
infected in the world and more than 500,000 deaths have been identified. Due to its fast
transmission, the unavailability of drugs and vaccines and the asymptomatic patients who still
spread the virus various measures were implemented to stop this virus. The studies were carried
out to identify the molecular characteristics, transmission methods, origins, and all other clinical
parameters necessary to eradicate it. The results have shown that CoViD-19 can be transmitted
either animal-to-person or person-to-person by airborne. On March 11, 2020, world health
organization (WHO) declared the CoViD-19 a pandemic, there, every concerned country has made
the different health measures to stop the virus spread; the confirmed CoViD-19 patient undergoes
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the validation medicals diagnostics tests to follow specific treatments as time goes staying in
quarantine room of the hospital to keep away from contact with others. To treat this pandemic, the
world of medicine has tried with previous treatments of other viruses with encouraging results but of
course, with doubts about the success of the therapeutic effectiveness and the scientific researches
continue until the development of the therapeutic medicine and the Covid-19 specific vaccine.
Today, the use of anti-inflammatory drugs was reported like chloroquine/hydroxychloroquine, the
antiviral drugs like ritonavir, Lopinavir, ribavirin, and remdesivir and also the glycocorticoids
hormones like dexaméthasone to the patients with severe CoViD-19. Different strains of this
coronavirus infect humans, bats, and other mammals. Two strains of VOC-SARS have caused
outbreaks of severe respiratory disease in humans: VOC-SARS, which caused an outbreak of
severe acute respiratory syndrome (SARS) between 2002 and 2003, and VOC-SARS-2, which
since late 2019 has caused a coronavirus disease pandemic 2019 (COVID-19). Even if today, there
are not validated CoViD-19 drugs or vaccines. In This paper, we will talk about what we know until
today on SARS-COV-2 and CoViD-19 pandemic particularly the clinical symptoms, transmissions
ways, biological samples concerned by SARS-COV-2 infection, medicals laboratories parameters in
CoViD-19 cases, medication and medicine and molecular diagnostics methods.

Keywords: Severe acute respiratory syndrome coronavirus 2; Diagnostic methods; CoViD-19;
Polymerase chain reaction; Reverse-transcription loop-mediated isothermal amplification;
molecular diagnosis; biological samples; diagnostic methods; medicals analysis; clinical
features.

1. INTRODUCTION came true with the coronavirus pandemic 2019-
2020.

At the beginning of December 2020, a study

reported cases of pneumonia epidemic with SARS-COV-2 is identified in December 2019 in
unknown cause [1] In China, especially in Wuhan = Wuhan, Hubei province of China, as a cluster of
(Hubei province),].After the investigations WHO  pneumonia; it was sequenced and isolated by
(World Health organization) named this January 2020. Today, no therapeutic or vaccines
diseaseCOVID-19, while the viral pathogen are approved against any human-infecting
agent was named 2019-nCov but officially coronaviruses. Coronavirus spike (S)
named severe acute respiratory syndrome glycoprotein promotes entry into host cells
coronavirus 2 (SARS-COV-2) by the international  relating angiotensin-converting enzyme 1l (ACE2)
committee on taxonomy of viruses [2,3]. The and is the main target of neutralizing antibodies.
genome of SARS-COV-2 is a single-stranded, The laboratory confirmation of similarity between
non-segmented positive-sense RNA, it is SARS-COV of 2002 and novel coronavirus
arranged in the order of a 5-untranslated region = showed that both occurred during the winter with
(UTR)-replicase complex (Orf 1ab)-structural initial cases related to an exposure to live
proteins (spike(S)-Envelope (E)-Membrane (M)- animals sold at animal markets, The COVID-19
Nucleocapsid (N))-3'-UTR and non-structural pandemic has resulted in many confirmed cases
open-reading frames (ORFs) [1,4]. This genome  worldwide and over many deaths according to
organization is similar to that of other COVs [5]. It  the world health organization (WHO).

has a cap at its 5' end and a polyadenylated end

at its 3' end; there are 265 nucleotides in 5UTR  The similarity of SARS-COV-2 with severe acute
and 342 nucleotides in the 3'UTR. The cap and respiratory syndrome coronavirus SARS-COV
polyadenylated tail allow the RNA genome to be  was reported after Phylogenetical analysis of full-
directly translated by the host cell ribosome. It length genome sequences from infected patients
reaches the host cell by binding to the showed, it uses the same cell entry receptor,
angiotensin-converting enzyme receptor angiotensin-converting enzyme (ACE2) as
ACE2.SARS-COV-2 was one of many viral SARS-COV. The possible person-to-person
species identified by the World Health disease rapidly spread too many countries,
Organization (WHO) in 2016 as one of the likely  without a therapeutic vaccine or specific antiviral
causes of a future epidemic in a new plan drugs, early detection and isolation become
developed after the EBOLA epidemic for urgent essential against the novel coronavirus. in the
research and development of screening tests, beginning, this pandemic was like viral
vaccines, and drugs, the prediction pneumonia of an unknown etiology, the
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advanced research were necessaries to find out
the causative pathogen agent, the
epidemiological and etiologic investigations, were
conducted, after taking samples and isolate the
virus, the results confirmed that the virus is
SARS-COV-2 from Huanan seafood wholesale
market. From the phylogenetic tree based on
whole genomes, the SARS-COV-2 is parallel to
the SARS-Like bat COV lineage, indicating that
SARS-COV-2 is closer to the SARS-Like bat
COV than SARS-COV based on the whole
genome sequence [6], It was reported that 27 of
the first 41 infected patients had been exposed to
the Huanan seafood market [1], the discovery
that pangolin coronaviruses have 85.5% to
92.4% sequence similarity to SARS-COV
suggests pangolins should be considered as
possible hosts in the emergence of SARS-COV-2
[7]. Today, the world report many infections
cases of COVID-19,on another note, all the
clinicals symptoms are known and used to refer
the positive cases, with investigation on the
COVID-19 patients, the epidemiological results
indicate how and when the concerned patient
has been contaminated, there, the different ways
of transmissions are listed, diagnostic
laboratories play an important role to validate the
positivity or negativity of COVIOD-19 with a
standard method RT-PCR and immunological
tests like ELISA to appreciate the immunity and
give the ways to the research about the medicine
and vaccine, today the results on vaccine
research continue and there is hope about the
success of the vaccine assays.

2. CLINICAL SYMPTOMS AND
TRANSMISSION WAYS OF COVID-19
DISEASE

The clinical symptoms of coronaviruses are
numerous including fever, myalgia, fatigue, dry
cough, dyspnoea, headache, hypoxemia, severe
respiratory disease, and pneumonia. The studies
reported asymptomatic infected individuals [8].
Recently, different countries are still recording
clusters of COVID-19 cases with contaminated
people who do not develop any clinical
symptoms, this worries the sanitary measure's
efforts and the emergency status that countries
have established to control this virus COVID-19,
in this case, mass-screen seems a most effective
solution to avoid surprises. The study reported
the person-to-person transmission. The SARS-
COV-2 is a human-to-human pathogen that is
spread by droplets produced by coughing and
sneezing, however, other routes of transmission
such as fecal contamination cannot be ruled out.

98

According to Zhong'’s latest experience, 4 out of
the 64 stool specimens tested positive to the this
virus suggesting oral-fecal route might have
played a role in its rapid transmission [9],
however, no cases of transmission via the fecal-
oral route have yet been reported, at present,
respiratory transmission and direct contact
transmission is the main route for SARS-COV-2.
Cell receptors of angiotensin-converting enzyme
Il (ACE) are also expressed in absorptive
enterocytes in the ileum and colon [10], this can
explain the SARS-COVS-2 positive results of
fecal samples, but, the fecal transmission route
of the virus may be evaluated because the faecal
viral viability is uncertain.

3. THE SARS-COV-2
CORONA VIRUS

AND OTHER

The SARS-COV-2 is the seventh coronavirus to
be transmitted from human-to-human like Middle
East respiratory syndrome coronavirus (MERSr-
COV) and SARS-associated coronavirus
(SARSr-COV) [1,11,12], these three
coronaviruses have crossed the species limits to
cause pneumonia in humans since the beginning
of the 21st century [13,14] The amino acids
sequences identity between the SARS-COV-2
and SARS-COV S-protein is 76.47% the current
knowledge of the physical and chemical
properties of coronavirus is mainly derived from
the study of the SARS-COV and the MERS-
COV, the viral homology with the Bat
coronavirus isolate RaTG13 strain was 96% and
the recent studies have shown that the homology
with a coronavirus strain isolated from pangolin
was 99%, suggesting that SARS-COV-2 might
have originated from bat and pangolin have
served as the intermediate host between bat and
human, however, the further research is needed
to confirm these[1,15]. When the researchers
compared the SARS-COV-2 with the SARS-COV
at the amino-acids level, they found this virus
was quite similar to the SARS-COV, but there
were some notable differences in the 8a-8b and
3b protein [16], When compared with MERS-
COV they found that it was distant from and less
related to the MERS-COVs. Certainly, SARS-
COV-2 is not a direct descendant of SARS-COV
and these two strains, which are the offspring of
a single ancestor, have passed to humans
separately, Like SARS-COV, its viral envelope
consists of a lipid bilayer where the membrane
(M), envelope (E) and spike (S) proteins are
linked [17], The interaction of the spike protein
with the cell receptor is central to determine the
tissue tropism, infectivity and species range of
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the virus [18], it is, therefore, an important key to
adaptation to the human species, within the
envelope is the nucleocapsid which is formed
from multiple copies of the N protein, linked to
the RNA genome in a continuous "bead-on-a-
chain" conformation. The lipid bilayer envelope,
the membrane proteins, and the nucleocapsid
protect the virus when it is outside the host. It is
important to notice that these proteins are
sensitive to detergents, soaps, and alcohol.

4. REPORTED BIOLOGICAL SAMPLES IN
STUDIES TO DIAGNOSE THE COVID-
19

The research reported that nasal pharyngeal
swab (NPS), sputum and stool are the
recommended samples to detect SARS-COV-2
RNA signals by the molecular diagnostic
methods like (Reverse-transcriptase polymerase
chain reaction) RT-PCR or reverse transcription
Loop-mediated isothermal amplification (RT-
LAMP).it is especially supported by recent data
on viral loads in upper respiratory specimens
with high viral loads detected in the nasal area
than in the throat [19] however, whether the virus
can be detected in specimens from other sites,
and therefore potentially transmitted in other
ways than by respiratory droplets, is unknown,
there, the studies continue. This virus can be
detected in bronchoalveolar lavage fluid
specimens; sputum, nasal swabs, fibro
bronchoscope brush biopsy, pharyngeal swabs,
feces, and blood [20], SARS-COV-2 virus loads
were reported to be higher in lower respiratory
tract specimens [21,22]. From a diagnostic point
of view, it is noted in some studies that nasal and
throat swabs seem less suitable for diagnosis,
since these materials contain considerably less
viral RNA quantity than throat washes, and,
there, the virus may escape detection if only
these materials are used to test. The throat wash
samples were found to be the most suitable
specimens for the detection of SARS-COV.

Saliva is an oral fluid that is produced by the
salivary glands represents also the main source
of the human-to-human transmission of the
SARS-COV-2 infection when social distance and
sanitary measures of hygiene are not respected
[23], the use of salivary droplets as the
diagnostic sample has several advantages
because saliva can be easily provided by the
patient, it doesn’t require specialized personnel
for its collection, it is non-invasive, a patient can
perform himself [24], In addition, the comfort of
the procedure is significantly higher if compared
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with the nasopharyngeal swabs or sputum
procedure and there, the procedure requires
close contact between health care workers and
the patients which pose risks of transmission of
the virus to nurses and physicians [25], Salivary
droplets can be the main tool to make reliable
procedures for a mass screening like the sports
events or airborne passengers, there, we can
take the example of EasyCov colorimetric simple
saliva test developed by Sys2Diag (France),
where just with saliva sample a patient can know
if he is positive or negative to CoViD-19 in an
hour and the mass screening will help to get
back in normal daily life and never again confine
people without screening them and all
asymptomatic patients cases they'll be able to
find out their status on the infectivity of CoViD-19
[26,27].Importantly; the live virus was detected in
feces, implying that virus may be transmitted by
the fecal route [20] This explains the rapid
spread of disease by respiratory and extra
respiratory routes. To reduce the false-negative
results, the viral loads in throat swabs and
sputum samples peaked at around 5-6 days after
symptom onset; this is why it is recommended to
test the specimens from multiples sites. The
bibliography reported none urine specimens
tested positive to SARS-COV-2 [20].

5. MEDICALS LABORATORY PARA-
METERS IN COVID-19 PATIENT'S
CASES

CoViD-19 patients’ management requires

controlling many factors like epidemiological and
clinical characteristics, laboratory parameters,
and radiological features. These factors help to
know the imported and local cases of
contaminations, identification of the most
common symptoms, disease progression and

complications, and serial changes of lung
lesions. From mild to critical cases, the
laboratory features show elevated level

compared to the physiological normal values and
these levels are different between CoViD-19
patients from mild-moderate to severe disease
severity. Those factors are like creatine kinase
(CK), lactate dehydrogenase (LDH), aspartate
transaminase (AST),alanine transaminase (ALT),
total bilirubin, urea, creatinine, C-reactive protein
(CRP), and procalcitonin [28]. The findings of
hemograms parameters show the decrease of
white blood cells lymphopenia and platelet
counts [28]. Death comes as a result of
progressive respiratory failure due to alveolar
damage. This virus reaches the host cells by
binding the Angiotensin-converting Enzyme 2
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(ACE2) receptor which is predominantly
expressed by epithelial cells of the blood vessels,
intestine, lung, kidney, and heart. This can
explain the viral adaptation of in human species
and the clinical symptoms of the CoViD-19
patients like diarrhea and intestinal inflammation
in the intestine [29], hypertension, insufficiency,
and cardiac arrest, cardiac enlargement, cardiac
fibrosis, acute pulmonary lesion, fever, myalgia,

fatigue, dry cough, dyspnoea, headache,
hypoxemia, severe respiratory disease, and
pneumonia.

The Renin-Angiotensin System (RAS) is known
to be a central regulator of renal and
cardiovascular functions and the human immune
response to SARS-CoV-2 by acting on
monocytes and macrophages that are essential
for proper immune homeostasis [29]. Therefore,
Over-activation of the RAS leads to renal and
cardiovascular disorders and a cytokine storm.
[30].The dysregulation of these cells contributes
to the various Covid-19 pathologies and
highlights the chaotic nature of the immune
response to this coronavirus. In this sense, the
excessive monocytes/macrophages activation is
likely responsible for the cytokine storm [30] in
Covid-19 patients. Studies show that vitamin D
may reduce the severity of viral infections and
mortality in ventilated patients. Because, Vitamin
D plays a central role in the immunity of the host
[31], and adequate circulating 25-hydroxy-vitamin
D levels are required for the proper functioning of
the immune system. There, the immune cells (B-
and T-cells, antigen-presenting cells) express the
vitamin D receptor and its ligand modulates both
the innate and adaptative immune responses in
the host. So, its deficiency is reportedly
associated  with  autoimmunity  increased
sensitivity to infection by microbial and viral
pathogens, this deficiency widely occurs the
elderly people, nursing home residents, obese,
diabetic, hypertensive persons, and others. The
disruption of vitamin D signalling in animals
causes RAS activation and development of
hypertension. Studies in humans have shown
that lower circulating 25-hydroxy-vitamin D is
associated with increased activity of the RAS and
increased blood pressure. Vitamin D is a
negative regulator of RAS [32,33]. Long term
vitamin D deficiency (hypovitaminosis D) can
lead to over-activation of RAS.

6. MEDICATION AND VACCINE OF
SARS-COV-2

Currently, there is no medication for CoViD-19
approved by FDA, antiviral therapies such as

ritonavir and lopinavir, with or without ribavirin
have shown some success in the treatment of
SARS [34], meanwhile, trials phase Il of
remdesivir, ritonavir and lopinavir had been
initiated [35], although, the use of corticosteroids
is controversial [36]. Some studies report that
nausea, vomiting, and diarrhea were uncommon
symptoms of the CoViD-19 patients [37], but
other studies were contrary to this study [28]
were diarrhea and nausea were more common
[38].

7. IGM AND/OR IGG ANTIBODY TEST
FOR SARS-COV-2 DIAGNOSIS

IgM and/or IgG detection methods play an
important role. the results of IgM and/or IGG will
help to know if this COVID-19 pandemic can
produce the antibodies and studies will show
when and how these antibodies are produced to
be wused in scientific researches targeting
medicine and vaccine of CoViD-19.These
methods expand the number of biological
samples to use, here, the blood takes place to
appreciate the body immunity reaction after a
viral infection, we can say a rapid and simple
point of care lateral flow immunoassay that can
detect IgM and IgG simultaneously against
SARS-COV-2 virus in human blood within 15
minutes and detect patients at different infection
stages. This SARS-COV-2 IGG/IGM test takes
short time about few minutes to have resulted, 20
pl of whole blood sample (or 10 pl of
serum/plasma sample) is pipette into the sample
port followed by adding two to 3 drops (70-100
pL) of dilution buffer (10 mM PBS Buffer) to drive
capillary action along the strip. a positive result of
anti-SARS-COV-2 IgM/IgG or the titer of anti-
SARS-COV-2 IgG antibody in the recovery
period was four times or higher than in the acute
period [39], This new rapid SARS-COV-2
IgG/IgM combined antibody test kit has several
advantages compared to RT-PCR, it saves times
and it doesn’t require types of equipment, it is
simple to perform and only requires minimal
training. It can be performed at the bedside, in
any clinic or laboratory, at the airport or railways
stations [39], another potential application of this
test is screening asymptomatic carriers that
could spread SARS-COV-2 Virus. The samples
don’t affect IgG and IgM detection with this rapid
test. Certainly, this test cannot confirm virus
presence, only provide evidence of recent
infection, but it provides important immunological
evidence for physicians to make the correct
diagnosis along with other tests and to start
treatments of patients. The current diagnosis
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standard combines clinical symptoms and
molecular method, and so many of the symptoms
resemble those of common cold and influenza,
accurate molecular results is critical for final
diagnosis, in combination to the different patient
samples containing the variable number of virus,
a high proportion of patients were diagnosed as
false negatives[40].

8. MOLECULAR DIAGNOSTIC METHOD
TO DETECT SARS-COV-2

8.1 Real-Time Reverse Transcription
PCR (RT-PCR) To Diagnose the
CoVid-19

Facing the emergence of severe acute
respiratory syndrome corona virus 2 (SARS-
COV-2),various molecular diagnostic tests are
demanded in the laboratories worldwide,
Molecular assays for detection of CoViD-19
mostly employing real-time polymerase chain
(RT-PCR), PCR produces numerous copies
(amplification) of gene or series of genetic
sequences by using a primer sequence and DNA
Polymerase enzymes to exponentially increase
the amount of DNA required for research issues
or for laboratory analysis of diagnosis, this
method is mainly targeting various combinations
of the open reading frame (ORF), envelope (E),
nucleocapsid (N) and RNA Polymerase (RdRp)
gene [40.41.42], The studies reported more than
100 full-length or partial genomic sequences for
SARS-COV-2 strains available on the National
Center for Biotechnology Information and
GISAID database[1], the diagnostics industries
has responded rapidly to develop the rapid
nucleic acid detection kit (Table.1) based on
these sequences, however, significant
differences in the sensitivity and specificity
among the kits have been found from clinical
application of the developed kits, Wang C. et al
established a reference sequence of SARS-
COV-2 to facilitate The proper design of
polymerase chain reaction (PCR) primers and
probes to minimize false negative results and to
help the immunological studies on and viral
vaccine development [1]. From the different
developed kits and reported in studies, The E
gene PCR seems to be sufficient for diagnosing
a SARS-COV-2 infection but confirmation of a
positive result with RdRp protocol was
recommended [1.43] RT-PCR SARS-COV-2 can
be performed using nasopharyngeal swabs or
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another upper respiratory tract specimen,
including throat, swab or, more recently saliva. In
this method, a variety of RNA gene targets are
used by different manufacturers, with most tests
targeting 1 or more of the envelope (Env),
nucleocapsid (N), spike (S), RNA —dependent
RNA polymerase (RdRp), and ORF1 genes. The
studies reported that in most patients with
symptomatic CoViD-19 infection, viral RNA in the
nasopharyngeal swabs as measured by the cycle
threshold (Ct) becomes detectable as early as
first day of symptoms and peaks within the first
week of symptom onset. This positivity starts to
decline by week 3 and subsequently
becomes undetectable (Fig.1) there, it is very
important to note that, the cycle threshold (Ct)
values change with the cases of severe infection
[44].

Patients with no clinical symptoms remain
difficult to detect this virus by RT-PCR and
unfortunately continue to spread this pandemic
through a family contact, with some studies
reporting that death of patients with CoViD-19
occurs 28 days after viral exposure in non-
survivors and that the meantime from admission
to the Intensive Care Unit (ICU) to death was 7
days for non-survivors [45], The selection of
biological samples to detect viral RNA is still an
essential stage; this step will help to target the
high viral load to ensure that the sensitivity of the
kits used can provide reliable and meaningful
results, thus avoiding false findings that can put
the therapy and the risk to patients at risk.
Serological diagnosis is also becoming an
important tool for understanding the spread of
COVID-19 in the community and for identifying
people who are immunized and potentially
protected against infection.

It is especially important for patients with mild-to-
moderate disease that may develop late, beyond
the first two weeks of disease onset. Total
antibody levels begin to rise from the second
week of symptom onset [2], findings show that
antibodies are positive as early as the fourth day
after the onset of symptoms, with higher levels
appearing during the second and third weeks of
disease, IGG antibodies remain after 7 weeks
but IgM antibodies begin to decline and reach
lowest levels at week 5 and almost completely
disappear at week 7 [46], the combination of RT-
PCR and ELISA diagnostic methods allows the
monitoring of the SARS-COV-2 infection and its
evolution to develop specific therapy.
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Fig. 1. Estimated time intervals and rates of viral detection are based on data from several
published reports. Because of variability in values among studies, estimated time intervals
should be considered approximations and the probability of detection of SARS-COV-2 [44]

8.2 Reverse Transcription Loop-
Mediated Isothermal Amplifi-Cation
(RTLAMP) to Diagnose the Covid-19

Some researchers show the development and
evaluation of RT-LAMP assays to detect
genomic RNA of SARS-COV-2 (Table.2). RT-
LAMP is one-step nucleic acid amplification
method that is used in the diagnosis of infectious
diseases caused by bacteria or virus Loop-
mediated isothermal amplification (LAMP) is a
technology that provides nucleic acid
amplification in a short time using 4 to 6 specially
designed primers and a DNA polymerase with
chain displacement activity (Bst) under constant
temperature (60-65 °C), RT-LAMP is a rapid and
reliable method to amplify from a small amount
target sequence at a single reaction temperature,
obviating the need of sophisticated thermal
cycling equipment [50.51]. After much research
about LAMP methods, LAMP is now a standard
method for simple isothermal diagnostics. Visual
detection of LAMP amplification using Ph-
sensitive dyes seems to be more convenient and
secure [52].LAMP can be combined with reverse
transcriptase RT-LAMP), were both reverse
transcription and amplification occur
simultaneously allowing the direct detection of
RNA, this system, can be coupled with a PH
indicator present in the reaction mix allowing
readout of the amplification reaction by the
change in color [52].RT-LAMP has realized

successfully on SARS-COV-2 its sensitivity and
reaction time was very simple to permit to detect
many cases in few times, like this, the infected
person will be known early and treatment begins
very soon to save the lives. The bibliography
reports the research about RT-LAMP CoViD-19
and the proof about the specificity of this method
without cross-reactivity to another human
coronavirus. The reaction can be performed and
interpreted with a very simple instrument such as
drying oven or water bath [53], the performance
of assay may be further modified by adopting
other detection methods and using other enzyme
systems. The ability to detect an infectious agent
in a widespread is crucial to the success of
quarantine efforts in addition to the sensitive and
accurate screening of potential cases of infection
from patients in a clinical setting. Permitting to be
able to test outside of well-equipped laboratories
expands the scope of control and surveillance
efforts, but also requires robust and simple
methods that can be used without expensive
instrumentation. This method can be used from
purified RNA or cell lysis using a visual,
colorimetric detection [22]. It is thus urgent to
develop rapid, accurate, and on-site diagnosis
methods to effectively identify these early infects,
treat them on time, and control the disease
spreading. Colorimetric detection is very
used in RT-LAMP with a successful agreement
with real-time Detection across a range of Cq
value.
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Table 1. Reported studies with Reverse transcription real-time polymerase chain reaction about SARS-COV-2, the pathogen agent of CoViD-19

Studies Samples used Gene target Most common SARS-COV-2 Interpretation
symptoms
(Wang, et al., 2020) [20] Pharyngeal Orflab RT-PCR Fever, dry Bronchoalveolar lavage is the highest

(Yang Pan et al,, 2020) [47]

(Yongjian Wu,
[48]

et al,2020)

(Fei Xiao et al, 2020) [49]

(Jasper Fuk-W et al
[63]

2020)

swabs,blood,sputum,feces,urine,nasal
samples

Throat swabs,sputum,urine,stool

Respiratory and faecal samples

Faeces, serum,
swabs,oropharyngeal
swabs,urine,stool and tissues

nasopharyngeal aspirate / swab,
throat swab, and/or sputum
specimens and non-respiratory tract
specimens (plasma-urine-rectal
swabs and faeces)

nasopharyngeal

N gene Specific RT-
PCR

RdRp and E gene

RT-PCR and
immunofluorescence
staining

RdRp/Hel, RdRp-

P2,S, and N genes

cough, fatigue

Not specified

Gastrointestinal
symptoms

Cough and

fever

Not specified

positive rates, none of the urine
specimens tested positive and nasal
swabs indicate high viral loads

Sputum samples showed higher viral
loads than swab samples, no viral RNA
was detected in urine or stool samples

The presence of Gastrointestinal
symptoms was not associated with
faecal sample viral RNA positivity,
antiviral  treatment was  positively
associated with the presence of viral
RNA in faecal samples,

Some patients continued to have
positive results in stool after showing
negative results in respiratory samples

COVID-19-RdRp/Hel assay was highly
sensitive and specific for the detection
of SARS-CoV-2 than CoViD-19-RdRp-
P2, besides, this CoViD-19-RdRp-P2
cross-reacted with SARS-COV.

Many studies reported reverse transcription real-time polymerase chain reaction to detect SARS-COV-2, the pathogen agent of CoviD-19 Disease,many different samples are
concerned and every RTPCR can target different gene of SARS-COV-2
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Table 2. Studies made with Reverse transcription loop-mediated isothermal amplification (RT-LAMP) about SARS-COV-2, the pathogen agent of

CoViD-19
Studies Used samples Target gene Primers SARS-COV-2 results comments
Lin Yu et al, 2020 Respiratory samples ORF1ab gene Not specified Sensitivity of 10 copies of orflab
[54] gene
(Weihua Yang et throat swab specimens ORF1ab gene, E gene and N (GenBank accession ORF1ab gene was very specific

al, 2020) [55 ]

(Park G-S, et al
2020) [56]

(Renfei Lu & Jianru
Qin, 2020) [57]

(Yun Hee B. et al,
2020) [58]

(Wei E. Huang
Boon Lim, 2020)
[59]

Clinicals positives
samples
Clinicals positives
samples

Nasals swabs

Clinicals Positives

samples

gene in same time
Nsp3 gene, Spike (S), Orf8 gene
and Nucleocapsid (N) gene

N gene, S gene
gene

and RdRp

Nucleocapsid (N) gene

orflab, S gene and N gene. A
colorimetric change was

the region of orflab,S gene and
N gene

No.MN988669.1)
Five SARS-CoV-2 sequences

(MN908947, MNO938384,
MN988713, MN985325, and
MN975262) and

(GenBank access number
MN908947.3)

(GenBank  Accession  no:
NC_045512)

orflab, S gene and N gene. A
colorimetric change was
multiplex to amplify specifically
the region of orflab,S gene
and N gene

and N gene was very sensitivity

Two primer sets, both targeting
Nsp3, showed best sensitivity that
showed specific amplification at 10
RNA

RdRp primers showed higher
amplification efficiency than other
primers and sensitivity of 3 copies
of SARS-COV-2 RNA per 25 pL

The RTLAMP assay was able to
detect down to 107 copies of SARS-
COV-2 RNA per reaction,
sensitivity of 100% and a specificity
of 98.70%

The detection limit is 80 copies of
viral RNA per sample. The study
reported the multiplex SARS-COV-2
RT-LAMP of 3 genes

The RT-LAMP stays an alternative molecular diagnostic method to detect the SARS-COV-2 rapidly without sophisticated instruments in laboratory. This method is much
reported and it is validated by World Health organization

104



Uwiringiyeyezu et al.; ARRB, 35(9): 96-109, 2020; Article no.ARRB.59098

Table 3. Comparison of reverse transcription real-time polymerase chain reaction (RT-PCR) and reverse transcription loop-mediated isothermal
amplification in diagnostic of SARS-COV-2 (RT-LAMP), the pathogen agent of CoViD-19 [60]

Factors RT-PCR RT-LAMP

Reaction time At least 2 hours 15-45 minutes

Protocols Multiple protocols Single protocol

sensitivity Sensitive Sensitive

Rapidity Always requires sample concentration and preparation (time-consuming) Sample preparation steps are very simplified
Primers Two primers (forward and Reverse) 4 to 6 primers (F3-B3-FIP-BIP-LF and LB)
Temperature conditions ~ Thermocycler required One step Isothermal 63°C

Reverse transcription 50°C for 5 minutes
Initial denaturation 94°C for 2 minutes

40 cycles of denaturation 94°C for 5 seconds
Annealing 55 °C for 10 seconds

Limitations Need high purity samples and expensive laboratory instruments Difficult to detect the multiplex sequences

Detection methods gel electrophoresis Colorimetric (colour changes pH
indicator),spectrophotometric and gel
electrophoresis

Inhibition Inhibitors hinder the reaction Tolerate inhibitors and more stable.

Reaction incubation Thermocycler Heat block or water bath

Use Standard method in diagnostic and scientific research Alternative method in diagnostic and scientific
research

The RT-PCR and RT-LAMP molecular diagnostic methods play an essential role and seem being very used to detect the SARS-COV-2 in CoViD-19 patients cases [60, 53]
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9. CONCLUSION

A pandemic of respiratory diseases caused by
severe acute respiratory syndrome coronavirus 2
(SARS-COV-2) is a public health issue, the
numbers of infected cases keep increasing,
today, To control the current pandemic, some
measures were taken like early identification of
potentials patients and diagnosis followed by
isolation, give the promising results, because of
the asymptomatic positive cases who spread the
contamination, the suggestion of World health
organization (WHO) of mass-screening help to
understand real epidemiological details and
facilitate the pandemic management, the drugs
and vaccines are tested but we don’t know when
will be the validation, It is the work of everyone
where take decisions together may be engaged,
every research centre, scientific industries, and
the publications editors must share publicly the
knowledge about this pandemic to facilitate the
research hypothesis about drugs and vaccine.
This will help the scientists to compare the
research skills to make all people informed about
what happened. It is very important to develop
diagnostic methods that cover all kinds of
biological samples, sensitive and specific, rapids,
simples, easy to use, and without additional
required equipment, this will be great potential
benefits for the fast screening of SARS-COV-2
Infection. The coronaviruses are sensitive to the
heat exposure 56°C for 30 minutes as well as
solvents including 75% ethanol, chlorine-
containing disinfectant, peroxyacetic acid, and
chloroform [61], this information stays important
in sanitary measures to stop the virus by washing
hands frequently using soap or hydro-alcoholic
solution World health  organization(WHO)
recommend to everyone the generals measures
like to Wash the hands regularly with soap and
water, or to clean with alcohol-based hand liquid
or other sanitizing, to Maintain at least 1 metre
distance between the people, to Avoid touching
the face, to remember covering the mouth and
nose when coughing or sneezing, to do not
smoke and other activities that weaken the lungs
organs, the physical distancing by avoiding
unnecessary travel and staying away from large
groups of people and to take in quarantine of
isolation of an infected person.

Some research papers report the false negatives
results; we have to know that SARS-COV-2
infection starts at the lung, not in the upper
respiratory tract [62]; therefore sampling during
the early infection stage using throat swab of
sputum may not detect the virus. This is one

possible explanation for high false negatives in
the nucleic acid PCR test reported, Colorimetric
LAMP provides a simple, rapid method for
SARS-COV-2 RNA detection, not only purified
RNA can be used as the sample input, but also
direct tissue or cell lysate may be used without
an RNA purification step. This combination of
quick sample preparation method with an easy
detection process may allow the development of
portable, field detection in addition to rapid
screening for point-of-need testing applications.
By using a real-time RT-LAMP assay, the
quantification of virus concentration in the clinical
sample is possible, and, will indicate the early
stage of the virus infection as well as potential
source transmitters. Today, the findings report
that the worldwide measurements keep on
showing promising results and COVID-19 is
weakening but, As the virus has not yet revealed
all its secrets of survival, transmission, and
unavailability of medicine or vaccine, it is highly
recommended to fund the WHO (world health
organization), medical research centers and
laboratories to respond to this great challenge
that has impacted all sectors of public health, the
economy, social and psychological life.
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