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 Severe acute respiratory syndrome coronavirus2 (SARS-CoV-2) is a potentially 
lethal pathogen recently found to be responsible for the pandemic coronavirus disease 2019 
(COVID-19). At present PCR testing remains the standard method ofdiagnosingCOVID-19 patients. 
Recently, testing for SARS-CoV-2 immunoglobulin was identified as a promising method of 
diagnosing COVID-19 and assessing an individual’s exposure to the virus. In the current study, 
four different techniques—CLIA, ELISA, ECLIA, and rapid testing—were used to assess the IgG 
antibody response in 20 patients following COVID-19 exposure.The data obtained using the CLIA 
and ELISA techniques illustrated that 90 percent of COVID-19 patients produced the SARS-COV-2 
IgG antibody. Processing samples using the ECLIA method showed that these antibodies were 
present in 80 percent of all patients; however, the rapid testing technique showed that only 70 
percent of patients were able to generate an immune response. The CLIA and ELISA techniques 
seemed to be more sensitive in terms of detecting SARS-COV-2 IgG,as they revealed that a high 
percentage of COVID-19 patients developed the IgG antibody. Conducting further research on 
the on going pandemic COVID-19, particularly studying antibody testing,will be valuable for 
diagnosing and monitoring patients.
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Background
 In 2019 a new strain of the coronavirus 
disease, now dubbed COVID-19, was first 
transmitted to humans. COVID-19 can lead 
to serious and even life-threatening infectious 
respiratory disease. This disease is principally 
triggered by severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), which has been 
found to be highly transmissible between humans1-3. 
 COVID-19 shares many symptoms 
of the common flu, but it has extrapulmonary 
manifestations, including pneumonia and acute 
respiratory distress syndrome. Other effects of 
COVID-19 infections include acute kidney injury 
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and detrimental impacts on other organ systems, 
particularly the neurologic, hepatic, cardiac, 
endocrine, and gastrointestinal systems; it may also 
cause thrombo embolisms4,5.
 Accurately diagnosing SARS-CoV-2 
is essential so that patients with the virus can 
be quickly quarantined to stop the spread of the 
disease, thus saving people’s lives. Polymerase 
chain reaction (PCR) testing remains the standard 
approach used by healthcare workers to directly 
detect viral RNA insuspected COVID-19 cases in 
the early stage of contagion6. The human antibody 
response is analtered technique that is often used 
to assessa patient’sviral exposure and detect the 
formed immunity to COVID-19 infection. Any 
antibodies to COVID-19 developed following 
infection may be detectable in a patient’s blood 
within a few days. Such antibodies may provide 
some protection to the human body, but at present 
there is no clear evidence of how long this formed 
immunity lasts or the possibility of reinfection7,8.
 Antibody testing may identify certain 
forms of antibodies linked to COVID-19 infections, 
including binding antibodies and neutralizing 
antibodies. Binding antibodies are developed in 
any response to COVID-19, while neutralizing 
antibodies are effective in blocking the virus. 
Although COVID-19 antibody testing is still not 
fully understood, it could help significantly in 
identifying people who may possibly be protected 
from reinfection with the virus9.
 In this study we present the overall 
experience of a serological test for COVID-19 
patients by comparing the various diagnostic 
techniques used to identify the presence of SARS-
CoV-2 Immunoglobulin G, which will benefit the 
healthcare system. 

Materials and Method 

 Serum was collected from COVID-19 
patients of various ages and genders being treated 
at the Security Forces Hospital in Riyadh, Saudi 
Arabia, whose results were confirmed by PCR. 
A total of 20 serum samples were examined for 
SARS-COV-2 IgG antibody following a minimum 
of 3 days from the confirmed PCR result. The tested 
samples were drawn from 10 male and 10 female 
patients in total; the mean age for both genders 
was 36.85 years. Four different techniques were 

applied to determine the presence of SARS-COV-2 
antibodies: Chemilumine scence immuno assay 
(CLIA), enzyme-linked immuno sorbent assay 
(ELISA), electro-chemilumine scence immuno 
assay (ECLIA), and rapid testing.
 CLIA was used to identify specific IgG 
antibodies to SARS-CoV-2 (COVID-19) in the 
human serum samples. This technique comprises 
a “flash” chemilumine scence technology with 
paramagnetic microparticle solid phase. The 
patient, controls, and calibrators were measured by 
a photomultiplier as relative light units.The anti-
SARS-COV-2 ELISA (IgG) uses the plate-based 
assay technique ELISA to detect and quantify 
peptides, proteins, and antibodies. In this method 
an antigen must be immobilized on a solid surface 
and then complexed with an antibody linked to 
an enzyme. The patient, controls, and calibrator 
are then measured by photometric based oncolor 
intensity. ECLIA testing is based on a ruthenium 
complex and tripropylamine. The chemilumine 
scence reaction used to detect the reaction complex 
is initiated by applying a voltage to the sample 
solution. Rapid testing is a one-step method of 
determining SARS-CoV-2 IgG:A lateral flow 
immuno chromatographic assay is used to detect 
the presence of IgG specific to SARS-CoV-2 virus 
in human serum. The reaction forms an antigen-
antibody-antibody-gold particle complex and the 
results are interpreted using the color band at the 
T-line area.

results

 In the current study examining the 20 
selected patients for SARS-CoV-2 IgG antibodies 
using four different methods produced different 
out comes depending on the technique used (See 
Table1). The CLIA test indicated that 18 of the 20 
patients were producing SARS-CoV-2 IgG; the 
other two patients tested negative, one of whom had 
contracted the virus more than 14 days previously 
and the other only 3 days before. The ELISA test 
produced results identical to those of the CLIA 
method, and the same patients were found to be 
positive and negative for antibodies, respectively. 
The ECLIA technique revealed the presence of 
SARS-CoV-2 IgG in the samples of 16 out of 20 
patients. Of the four patients who tested negative, 
two of them were the same patients who tested 
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table 1. The presented data illustrate the determination of SARs-CoV-2 IgG 
using different techniques. Age and gender is presented

Patient NO# Sex Age  Period of Serum  CLIA ELISA ECLIA RAPID 
  (years) Collection (days)    TEST

PATIENT 1 F 38 17 + + + +
PATIENT 2 M 39 11 + + + +
PATIENT 3 F 44 29 + + + +
PATIENT 4 F 37 13 - - - -
PATIENT 5 M 19 14 + + - -
PATIENT 6 F 43 25 + + + +
PATIENT 7 F 31 23 + + + +
PATIENT 8 M 33 27 + + + +
PATIENT 9 F 50 30 + + + +
PATIENT 10 F 35 36 + + + +
PATIENT 11 F 38 34 + + + +
PATIENT 12 F 33 36 + + + +
PATIENT 13 M 40 25 + + + +
PATIENT 14 M 34 24 + + + +
PATIENT 15 M 36 24 + + + +
PATIENT 16 M 33 22 + + - -
PATIENT 17 F 35 15 + + + -
PATIENT 18 M 45 20 + + + -
PATIENT 19 F 29 24 + + + +
PATIENT 20 M 45 3 - - - -

Fig. 1. The presented data illustrate the percentage of detectable SARs-CoV-2 IgG in four different methods

negative using the CLIA and ELISA tests; of the 
two remaining patients, one had contracted the 
virus 14 days previously and the other more than 
21 days previously. Finally, rapid testing showed 
clearly inconsistent results in terms of determining 
SARS-CoV-2 IgG in the examined patients. A total 
of six patients tested negative for SARS-CoV-2 

IgG: The two patients who showed no detectable 
antibodies in any of the methods used, the two 
patients who were also found to be negative 
using the ECLIA method, and two more patients 
who tested positive using the other methods. 
Correspondingly, analysis of the data obtained 
using the CLIA technique revealed SARS-CoV-2 
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IgG in 90 percent of all of the examined patients, 
which was confirmed using the ELISA technique. 
The ECLIA method revealed an immune response 
in 80 percent of the examined patients, while rapid 
testing detected antibodies in only 70 percent of the 
patients (Fig.1). 

discussion

 The antibodies known as immuno 
globulins are produced by lymphocytes and 
act as a protective proteins to counteract the 
expression of a foreign body (antigen), such as 
a pathogen. Testing for serological antibodies is 
often used diagnoses and to determine whether a 
person has been exposed to a particular virus6,9. 
Antibody tests for COVID-19 could play a key 
role in diagnosing SARS-CoV-2 infections, but 
this issue is still not clear and further research is 
unquestionably needed. In the current study, four 
methods (CLIA, ELISA, ECLIA,and rapid testing) 
were applied to investigate the immune response 
following exposure to SARS-CoV-2; however, the 
results were inconsistent. The CLIA and ELISA 
techniques detected SARS-CoV-2 antibodies in 
allexcluding two of the examined serum specimens, 
indicating that the immune systems of 18 patients 
had produced antibodies to the SAR-CoV-2 antigen 
and that these individuals could be immune to 
reinfection. Both the CLIA and ELISA techniques 
revealed that those patients tested only 3 days after 
exposure to the virus were negative for SARS-
CoV-2IgG, which seemsto be normal given that the 
human body requires time to generate antibodies 
when first infected. Neither the CLIA nor the 
ELISA method detected SARS-CoV-2 IgG in the 
patients who had been exposed 13 days prior to 
testing, which could indicate the importance of the 
timing of the tests. The production of IgG begins 
within 21 days of the on set of symptoms, which 
could be another reason for the negative immune 
response results. Comparing ECLIA technique 
to the CLIA and ELISA methods indicated that 
fewer number patients had generated IgG; only 16 
patients tested positive, while the other four tested 
negative. Two of these fourhad also tested negative 
using the CLIA and ELISA methods, as discussed 
above, and the other two had been exposed to the 
virus 14 days and 22 days, respectively, prior to 
testing. The reason that no immunoglobulin was 

detected in these patients using this method could 
be the sensitivity of the technique. Using rapid 
testing to investigate SARS-CoV-2 IgG in the 
selected patients revealed obvious in consistencies 
with the other three methods. In this case, six of 
the 20 patients were found to be negative for IgG. 
In addition to the two patients found to be negative 
using CLIA and ELISA tests and the further two 
patients identified using the ECLIA test, the 
additional two patients had been exposed more than 
14 days before testing. Rapid testing was limited 
in termsof detecting IgG antibodies compared to 
the other three techniques, which is a disadvantage 
and could indicate that this techniqueis not ideal for 
assessing the presence of SARS-CoV-2IgG in the 
human body. More importantly, various factors can 
affect testing for antibodies, including the amount 
of antibodies present in the sample, the time since 
exposure to the virus, and the sensitivity of the 
technique used8.
concluding remarks
 Antibody testing is valuable when 
performed appropriately with sensitive techniques. 
Accurate serological testing methods are needed to 
determine the immune response to SARS-COV2 
infection and subsequent, aiding in diagnosis. More 
importantly, it is essential that further studies be 
conducted to elucidate the remaining mysteries of 
COVID-19 antibody testing.
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