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Abstract: A cluster of pneumonia cases infected with a completely unique coronavirus was
reported in Wuhan, a city in Hubei province of China in December 2019. The acute
respiratory illness is understood as coronavirus disease 2019 or COVID-19.3 The virus that
caused this disease is designated severe acute respiratory syndrome coronavirus 2 or
SARS-CoV-2. Workflows for COVID-19 laboratory diagnosis by screening and
confirmation steps by molecular method have been designed and validated, with the
utilization of synthetic nucleic acid technology. Diagnosis of COVID-19 depends on a
mixture of epidemiological criteria, presence of clinical symptoms additionally as
laboratory testing and clinical imaging based tests. COVID-19 includes analysing
examples that demonstrate the present or past nearness of SARS-CoV-2. Tests for viral
presence are utilized to analyze current ailment and to permit public health specialists to
distinguish and contain flare-ups as fast as could reasonably be expected.The test can be
done on samples obtained by various methods, including a nasopharyngeal swab , throat
swabs, deep airway material via suction catheter or saliva. As evidenced by previous
epidemics, including SARS and MERS, exceptionally delicate and explicit lab diagnostics
are basic for case distinguishing proof, contact following, creature source finding, and
productive and sane regulation measures. This study reviews the recent advances within
the lab testing of covid 19
Keywords :Covid -19 , lab testing, diagnosis, recent advances, assays
1. INTRODUCTION:
COVID-19 is a communicable disease caused by coronavirus. Most people who are affected
by COVID-19 virus suffer mild to moderate respiratory illness. COVID-19 virus spreads
essentially through droplets of saliva or release from tainted individual hacks or sniffles.
SARS-CoV-2 could be a large positive sense single-stranded RNA virus that consists
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of 4 structural proteins, i.e., nucleocapsid protein that holds the viral RNA, spike protein ,
envelope protein , and membrane protein, that make the viral envelope.It has a width of 50–
200 nm and has spikes on its surface that give it the crown-like appearance which is a quality
of coronaviruses. The lung disease caused by SARS-CoV-2 was given the name of COVID19 by the World Health Organisation (WHO) on Feb 11, 2020 [1]. Like different
coronaviruses, SARS-CoV-2 particles are round and includes proteins called spikes
projecting from their surface. These spikes latch onto human cells, at that point experience a
basic change that permits the viral film to consolidate with the cell layer. The viral genes
would then be able to enter the host cell to be replicated, creating more infections. Ongoing
work shows that, just like the virus that caused the 2002 SARS outbreak, SARS-CoV-2
spikes bind to receptors on the human cell surface called (ACE2) angiotensin-converting
enzyme 2 . As the COVID-19 situation evolves, the outbreak characteristics a country faces
will change. A similar case such as The 2014-2016 Ebola outbreak in West Africa, studied by
[2] began in a rural setting of southeastern Guinea, spread to urban areas and across borders
within weeks, and became a global epidemic within months which resulted in at least 28638
suspected cases and 11315 confirmed deaths.
Countries could encounter at least one of these situations at the sub-national level and should
adjust and tailor their approach to the local context and prepare for potential subsequent
phases. As the transition from sporadic cases to community transmission can be extremely
rapid, WHO strongly advises all countries to prepare even before the first case has been
detected [3] . The Laboratory Assessment Tool (LAT) is explicitly planned to evaluate limits
of existing labs which have intended to execute COVID-19 infection testing. It addresses
both core capacities of a laboratory and specificities related to COVID-19 virus testing.
Diagnostic techniques that involve oral fluids are mainly of interest as they are relatively easy
to use, lower in cost and non-invasive [4]. The progressing episode of the as of late developed
novel coronavirus represents a test for general wellbeing research facilities as infection
secludes are inaccessible while there is developing proof that the flare-up is more across the
board than at first idea, and global spread through voyagers does as of now happen [5] .There
have been tremendous advances in in vitro diagnostic (IVD) assays for COVID-19 caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). This not only involves
physical examination but also screening tests to prevent the onset of disease or worsening of
existing disease [6]. Interpreting a lab report is generally aided by the known standard value
which is compared to that of the observed report value, and then the condition is analyzed to
be normal or abnormal [7]. Over the course of the current Covid-19 emergency, the
significance of solid, available testing to screen for the illness has gotten progressively
obvious. Development of a vaccine can prevent the spread of COVID-19.Vaccination is the
process of administration of a vaccine to enable the immune system to create security from an
illness [8]. Vaccination is the procedure of organization of an antibody to empower the
resistant framework to make security from an ailment .Although concern about the safety or
necessity of vaccination is not a new phenomenon [9]. Building a strong immune system also
prevents several diseases. Addition of probiotics in diet improves host’s gastrointestinal
mucosa and immune system [10].The aim of the study focuses on reviewing the recent
advances in the lab testing of COVID -19.
2. MATERIALS AND METHODS :
This study included 51 articles from various search engines. The search engines used for the
present study include PUBMED, Google scholar, cochrane, MESH, etc. The articles were
searched based on the keywords which include COVID-19, lab testing, assays etc. The
articles were collected from the duration of 2000 - 2020.
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Epidemiological characteristics :
The city of Wuhan in China is the focal point of worldwide consideration because of a flareup of a febrile respiratory sickness because of a coronavirus 2019-nCoV. In December 2019,
there was an outbreak of pneumonia of unknown cause in Wuhan, Hubei province in China
[11]. Pneumonia is an microbial infection caused by microbial agents. The respiratory system
is colonized with commensal bacteria and it is continuously exposed to a variety of bacteria
[12].Coronaviruses are encompassed RNA infections that are circulated comprehensively
among people, different well evolved creatures, and winged animals and that cause
respiratory, enteric, hepatic, and neurologic diseases. 2019-nCoV is the seventh member of
the family of coronaviruses that infect humans [13]. Chinese analysts discovered its cause in
bats, yet the middle hosts for SARS-CoV-2 have not yet been recognized. The aged
population (age above 65 years), and persons having decreased immunity or chronic diseases,
such as diabetes mellitus, cardiovascular diseases, and lung disease, cancer [14] are at a
higher hazard for creating serious COVID-19 in the event that they are contaminated with
SARS-CoV-2. Diabetes mellitus is a group of metabolic diseases characterized by
hyperglycemia resulting from defects in insulin secretion, insulin action, or both [15] .It is a
major health problem in India [16]. PCOS is associated with insulin resistance and risk of
developing Type 2 diabetes mellitus [17]. The complications also include respiratory
problems such as acute respiratory distress syndrome [18,19]. Hypertension that is otherwise
referred to as high blood pressure is a persisting medical condition, wherein the blood
pressure in the arteries remains elevated [20], is also a complication for COVID-19. Nocturia
is common in people with heart failure, liver failure,poorly controlled diabetes mellitus
etc[21]. The SARS-CoV-2 infection presents particular challenges and dangers to patients
with anemia [22,23]. There are also alterations in the hemoglobin value [24] .Therefore, they
must take special precautions to prevent the infection. In suspected or documented cases of
COVID-19, surgery such as hysterectomy etc should be postponed [25] . The crude mortality
rate is 2.8% for men and 1.7% for women [26]. The number of affected population is
predominantly men [27]. The mode of transmission is thought to happen chiefly by means of
respiratory beads, taking after the spread of flu.With droplet transmission, infection
discharged in the respiratory emissions when an individual with disease hacks, sniffles, or
talks can taint someone else in the event that it reaches the mucous layers; contamination can
likewise happen on the off chance that an individual contacts a tainted surface and, at that
point contacts their eyes, nose, or mouth. Patients who have contracted the new coronavirus
may have eye symptoms [28] .Droplets typically do not travel more than six feet (about two
meters) and do not linger in the air[29].
Recent advances in lab testing :
With the emergence of SARS-CoV-2 and the related Coronavirus sickness 2019 (COVID19), there is a basic requirement for analytic tests that can recognize the disease.Diagnosis is
based on different clinical parameters which involves detailed examination[30].
Morphological identification plays a vital part in understanding pathology and
comprehending the
pathogenesis of a particular lesion or structure [31,32]. The principle IVD examines
utilized for COVID-19 utilize constant converse transcriptase polymerase chain response
(RT-PCR) that takes a couple hours. At present, polymerase chain reaction (PCR) and
antibody testing are the dominant ways that global healthcare systems are testing citizens for
Covid-19. PCR tests are utilized to straightforwardly distinguish the nearness of an antigen,
as opposed to the nearness of the body's safe reaction, or antibodies. By distinguishing viral
RNA, which will be available in the body before antibodies structure or side effects of the
sickness are available, the tests can tell whether somebody has the infection right off the bat.
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It is likewise obvious that the current continuous converse transcriptase polymerase chain
(RT-PCR) measures can't identify the COVID-19 in the beginning periods of contamination,
and there are reports where it has given false negatives in subjects for as long as about
fourteen days . The reason for false negative results by RT-PCR could be due to the improper
extraction of nucleic acid from clinical materials and insufficient cellular material for
detection. This is indicated in the study by [33] that RT-PCR testing for 2019-nCoV may be
falsely negative due to laboratory error or insufficient viral material in the specimen and a
chest computerized tomography (CT) scan act as a complementary diagnostic tool that
viably distinguish COVID-19 contamination in a few such RT-PCR false negative cases.
Hence a typical CT findings can help early screening suspected cases and may predict severe
complications such as acute respiratory diseases. Researches are going on under stem cells
against COVID-19 [34]
SARS‐CoV‐2 IgG‐IgM combined antibody test detect immunoglobulin M (IgM) and IgG
antibodies 15 minutes that can detect patients at different infection stages.The SARS-CoV-2
quick IgG-IgM consolidated counter acting agent test pack is planned and made by Jiangsu
Medomics Medical Technologies, situated in Nanjing, China. It is a lateral flow qualitative
immunoassay for the rapid determination of the presence or absence of both anti- SARSCoV-2-IgM and anti- SARS-CoV-2-IgG in human specimens (whole blood, serum, and
plasma) [35].This new develop test kit, has sensitivity of 88.66% and specificity of 90.63%.
It has several advantages. Compared to RT-PCR, it saves time and it does not require
equipment, it is simple to perform and only requires minimal training. It can be performed at
the bedside, ina clinical laboratory,at airports or at railway stations [36]
Abbott IS NowTM COVID-19 test is the latest advancement IVD measure that recognizes
SARS-CoV-2 in only 5 min. It is a molecular POC test that utilizes the isothermal nucleic
acid amplification technology for the qualitative detection of viral RNA from SARS-CoV2.Designed for near patient testing in a variety of healthcare environments,Direct example
types incorporate Nasal, Throat, and Nasopharyngeal swabs, Facilitates powerful patient
administration.
The most conspicuous IAs are computerized chemiluminescent IA (CLIA), manual ELISA,
and quick parallel stream IA (LFIA), which distinguish the immunoglobulin M (IgM) and
immunoglobulin G (IgG) delivered in people in light of SARS-CoV-2 contamination.
ELISA tests could be a more secure decision at this phase of the pandemic.POC tests (LFIA),
that are progressively appealing for huge seroprevalence examinations showing high
particularity yet lower affectability. Likewise ,IgM ELISA distinguished a larger number of
cases than polymerase chain response (PCR) on day 5.5 of sickness. The combination of IgM
ELISA in addition to PCR identified 98.6% of cases versus 51.9% with a solitary PCR [37].
Serologic tests can improve early diagnosis of COVID-19. Reverse Transcription LoopMediated Isothermal Amplification (RT-LAMP) RT-LAMP has been developed as a rapid
and cost-effective testing alternative for SARS-CoV-2. RT-LAMP requires a set of four
preliminaries explicit for the objective quality/locale to improve the affectability and
consolidates LAMP with an opposite interpretation venture to take into consideration the
identification of RNA [38] Transcription-Mediated Amplification (TMA) TMA is a protected
single cylinder, isothermal enhancement innovation demonstrated after retroviral replication
which can be utilized to enhance explicit districts of either RNA or DNA substantially more
proficiently than RT-PCR [39]. Buccal smear is useful for diagnosing malignancy, fungal
infection and viral infection [40]
Need for recent advances in lab testing :
Due to the false negative results of RT-PCR , there is a need for developing better in vitro
diagnostic (IVD) assays that can detect the SARS-CoV-2 infection reliably in persons even at
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the initial stage [41].The particular biomarkers required during the beginning period of
COVID-19 contamination ought to be explored and utilized for the advancement of
diagnostics. The accurate diagnosis of people infected with the SARS-CoV-2 is essential to
curb the global spread of COVID-19. The fact that asymptomatic persons are potential
sources of 2019-nCoV infection poses increased need for the advances in the lab testing [42].
Since COVID-19 shows a scope of clinical indications, from gentle influenza like
manifestations to dangerous conditions, it is imperative to have productive testing during the
beginning periods of disease to recognize COVID-19 patients from those with different
ailments. This maintains a strategic distance from pointless isolates of negative people and
the spread of contamination by constructive people. Early determination licenses doctors to
give brief mediation to patients who are at higher hazard for growing progressively genuine
intricacies from COVID-19 ailment [43].
Testing priorities :
The order of priority follows Hospitalized patients with symptoms, health care facility
workers, residents in long term care facilities or other congregate living settings, including
prisons and shelters with symptoms, persons with symptoms of a possible infection with
COVID-19 including fever, cough, shortness of breath etc., persons without symptoms who
are prioritised by health departments or clinicians for any reason. Emergency department
staff are vulnerable to industrial exposure to contagious body fluids[44]. The non priority
group includes the individuals without symptoms. The first priority ensures ideal
consideration alternatives for all hospitalized patients, reduces the danger of human services
related contaminations, and keeps up the honesty of the social insurance framework. The
second priority Ensures those at most elevated danger of difficulty of contamination are
quickly distinguished and suitably triaged.The third priority, As resources allow, test
individuals in the surrounding community of rapidly increasing hospital cases to decrease
community spread, and ensure health of essential workers [45].
Diagnostic challenges :
One major challenge in the novel coronavirus pandemic has been the availability of test kits
and the reagents required to use those kits. Reliable methods to confirm the diagnosis of
COVID-19 are essential to the successful management and containment of the virus. Current
diagnostic options are limited in type, supply, and reliability [46]. There is a need for
manufacturers to rapidly gather data on sensitivity and specificity as their tests are potentially
being used to [47]inform decision making for patients, providers, and policy makers.The
Quality of sample collected poses a major challenge in the diagnosis of COVID- 19 [48].
Unintentional variations in the collection process, such as “air swabs,” would cause lack of
sample (nucleic acid materials), which in turn produces errors in test results (false negatives).
Shortages of personal protective equipment [47] and access to test kits and supplies are
hampering hospitals’ ability to diagnose and treat patients during the COVID-19 pandemic,
as are a host of other challenges [49]. Other issues that need to be addressed are the safety of
healthcare personnel collecting, storing and transporting the samples and laboratory
personnel handling and processing the potentially infectious samples [50,51]

3. CONCLUSION :
The primary test has involved directly detecting SARS-CoV-2 viral RNA through
quantitative reverse transcriptase PCR tests (RT-qPCR). Most recently used IAs include
automated chemiluminescent IA (CLIA), manual ELISA, and rapid lateral flow IA (LFIA),
The SARS‐CoV‐2 IgG‐IgM is a rapid combined antibody test. It can detect immunoglobulin
M (IgM) and IgG antibodies simultaneously against SARS-CoV-2 virus in human blood
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within 15 minutes which can detect patients at different infection stages and also Isothermal
Amplification (RT-LAMP) RT-LAMP has been developed as a rapid and cost-effective
testing alternative for SARS-CoV-2. Abbott IS NowTM COVID-19 test is the latest
advancement IVD that distinguishes SARS-CoV-2 in only 5 min. The ongoing research
endeavors and advances in correlative innovations will give rise to new tests in the coming
months.
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