
 Corresponding author: Chateen Izaddin Ali Pambuk and Fatma Mustafa Muhammad; E-mail:  
College of Dentistry; Department of Basic science; University of Tikrit; Iraq; ORCID ID : https://orcid.org/0000-0002-9893-8085 

Copyright © 2021 Author[s] retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution Liscense 4.0. 

Detection techniques aiding in the diagnosis of the novel coronavirus SARS-Cov-2 
induced infections  

Chateen Izaddin Ali Pambuk * and Fatma Mustafa Muhammad * 

College of Dentistry; Dept. of Basic science; University of Tikrit; Iraq. 

Magna Scientia Advanced Research and Reviews, 2021, 02(02), 112–115 

Publication history: Received on 12 July 2021; revised on 28 August 2021; accepted on 30 August 2021 

Article DOI: https://doi.org/10.30574/msarr.2021.2.2.0063 

Abstract 

Some people may not be able to distinguish between the symptoms of the emerging corona virus 2019 and other 
respiratory diseases, and some individuals may be infected with the virus without symptoms, or without noticeable 
symptoms, so it is important to conduct a corona examination to diagnose the disease. 

To monitor the new Corona virus infections, many tests have been developed since the SARS-Cov 2 virus first appeared 
at the end of last year until today. About 350 types of detection techniqes are currently used in all laboratories of the 
world. They can be divided into three pivotal sections: the [PCR] examination, which is also known as the "polymerase 
chain reaction" examination, then the [antigen-tests] known as antibody tests, and finally the ELISA test. The aim of this 
descriptive minireview, generally, is to shed light on the main detection techniques used in Covid 19 diagnosis.  
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1. Introduction

Corona disease is a disease that affects the respiratory system occurs as a result of infection with a specific type of 
corona virus, which may lead to infection with the Middle East respiratory syndrome-related coronavirus [MERS-CoV]. 
In fact, the coronavirus family includes seven different types of viruses that can infect humans; Four of them - the most 
causing common - colds, in addition to the two dangerous types that cause serious infections in the respiratory tract 
and lungs, known as MERS, and SARS, or what is known as severe acute respiratory syndrome and the Wuhan 
coronavirus is the new type, which was recently added to the list of corona viruses that can infect humans causing Covid-
19 [1].  

A new type of corona virus appeared in China, and it received several names such as: the novel corona virus, the 
emerging corona virus, covid 19, the new mutated corona virus, or the nCov19 corona virus; Where the initial reports 
of its spread were recorded in mid-December of 2019, the recorded cases of infection are still rising rapidly and reaching 
more than 200 million cases and 6 million deaths [1,2]. 

2. Corona disease diagnosis

The diagnosis of corona disease depends on the symptoms appearing on the infected person, even if he has previously 
traveled to one of the countries where the disease is spread, and among the tests that can be done to diagnose corona 
disease is the polymerase chain reaction test, Coronavirus rapid antigen test and Blood Test [1,2]. 
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3. Coronavirus polymerase chain reaction (PCR) test 

The polymerase chain reaction test for the Corona virus helps to detect the genetic material of the emerging corona 
virus, through the technique of polymerase chain reaction, which depends on amplifying small parts of the DNA of the 
Corona virus, as the virus is copied hundreds of thousands of times, in order to ensure the presence of the virus 
accurately [3]. 

One of the most common tests currently used and it is the one approved in the first place by the World Health 
Organization, as well as China, the cradle of the epidemic. This examination measures the "polymethral chain reaction" 
in the human body, and has a long history of detecting several viruses, whether they are related to influenza or acquired 
immunodeficiency [AIDS], or enteroviruses, and viruses associated with the respiratory system, including viruses of the 
Corona family [2, 3]. 

In this examination, samples are taken from saliva from the throat, or a sample from a lung abscess. The second step is 
to determine whether the extracted sample contains the genetic code for SARS-Covid-2 [the genome of the virus]. Before 
that, all the genetic information in the sample is isolated, to obtain pure material that is mixed with the emerging 
coronavirus itself. 

Through a chemical process based on the electrophoresis technique [using agarose gel], it is monitored whether the 
virus genome is present in the sample taken or not. If detected, this means that the person is infected with the emerging 
corona virus. But if the genetic code of the virus is not found, this does not mean that the person is not infected, it is very 
likely that the virus is present in the human body, and it did not reach the sample that was extracted [4,3,1]. 

The positive result of the polymerase chain reaction analysis of the Coronavirus indicates that the individual has an 
active infection, and that the individual is contagious, while the negative result indicates that he may not be infected, 
and you may still be infected later, as there may be an insufficient amount of virus in the sample to detect it [4]. 

4. How is a PCR test performed? 

The corona examination is performed through the polymerase chain reaction test through the collection of a 
nasopharyngeal swab, in which the health care provider inserts a long swab into the nostril and takes a sample from 
the back of the nose, or an oropharyngeal swab by using a long swab in the back of the throat Or, the health care provider 
may ask the individual to spit into a tube in order to collect saliva [3]. 

5. Coronavirus rapid antigen test 

The Rapid Antigen Test helps to detect the presence of an active infection with the emerging corona virus, by detecting 
the presence of certain proteins on the surface of the Corona virus called antigens, and what distinguishes this test is 
that the result of the corona examination is fast, as it takes a period of time Less than an hour to obtain the test results, 
and it should be noted that the accuracy of the rapid antigen test is not high, and we consider the positive result correct, 
while there is a greater chance of false negative results with antigen tests, that is, the negative result does not confirm 
that the individual is not infected with the emerging coronavirus [5,1]. 

This test was developed last summer, and the developer companies took the initiative to put forward types for home 
use, similar to the pregnancy test that can be purchased at the pharmacy. However, home examinations did not show 
the effectiveness promised by the producing companies. These tests require a connected device that is only available in 
laboratories. There is a fundamental challenge preventing the development of these examinations, and it is reflected in 
the failure to ensure a comprehensive view of the epidemiological situation, as it occurs outside the control of the health 
authorities [6]. 

In practice, a sample of saliva was used for this examination. One of its advantages is that it is the fastest it has ever been 
because it delivers a result in 15 minutes, but it is also not as accurate as a PCR. However, many doctors are betting on 
this type of examination because of its speed because it quickly detects those with a large viral load, which contributes 
to limiting the infection. 

In general a rapid antigen test is done by taking a nasopharyngeal swab, nasal swab, or throat swab, and a sample of 
saliva may be collected. The positive result of the rapid antigen test indicates that the individual is infected and may be 
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contagious, and the negative result may indicate that the individual may not be infected with the emerging corona virus, 
and it should be noted that the accuracy of the rapid tests is less [7,6,2]. 

6. Coronavirus blood test 

The antibody blood test is used to detect the antibodies produced by the body’s immune system when it responds to an 
individual’s infection with the emerging coronavirus, and the antibody blood test is used to detect an individual’s 
previous infection with the Coronavirus, and it is not preferable to use it to detect an existing infection, as the antibodies 
do not appear. In the individual's body only after one or two weeks of infection. 

There are two types of antibodies that the body produces when infected with the Coronavirus, IgM antibodies, which 
the body makes for two weeks and then their level decreases, and IgG antibodies, which the body needs a longer period 
to appear, but it lasts longer [8,7]. 

This test, also called the enzyme immunoassay, is the most accurate, but the most expensive one. This test detects the 
presence of antibodies against HIV in the blood serum. It is usually used to detect AIDS. Blood samples are taken, and in 
a complex scientific method, the amount of antibodies in the blood is calculated and the level of acquired immunity 
against viral diseases, including the emerging corona virus, is calculated [8]. 

This particular examination classifies the ability of former patients to donate blood plasma to treat severely injured 
patients. Copies of this examination were developed for use in the doctors' office, but their use remains limited due to 
their high cost. 

The blood test for antibodies is performed by drawing a blood sample from a vein in the arm of the individual using a 
small needle, and it is collected in a special test tube for later analysis, or the sample may be collected through a finger 
prick. The positive result of the antibody test indicates that the individual was previously infected with the virus without 
specifying the time of infection, and indicates protection from re-infection, while the negative result indicates that the 
immune system did not produce antibodies, which indicates that the individual was not previously infected [9,8,7]. 

7. Conclusion 

The Important techniques of the novel corona virus SARS-CoV-2 can be divided into three pivotal sections: the [PCR] 
examination, which is also known as the "polymerase chain reaction" examination, then the [antigen-tests] known as 
antibody tests, and finally the ELISA test.  
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