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Abstract: Objective: To evaluate the diagnostic performance of Electrochemiluminescence (ECLIA) enzyme linked immunosorbent (ELISA)
and lateral flow Immunofluorescence (LFIA) for anti-SARS-COV-2 antibody detection.

Materials and Methods: Sensitivity was calculated with convalescent plasma (CP) donor’s samples. Specificity was checked by using
pre-pandemic October 2019 samples. All samples were tested for anti-SARS-COV-2 antibody by using Electrochemiluminescence (ECLIA),
Enzyme Linked Immunosorbent Assay (ELISA) and Lateral flow Immunofluorescence (LFIA) assay.

Results: Total 55 patients were included, 45 patients were CP donors and 10 were Pre-Pandemic October 2019 samples archived from our
blood bank. The ECLIA-total antibody, ELISA-IgG and LLFIA-IgG were positive in 41 (91.1%), 34 (75.5%) and 44 (97.75%) respectively.
The highest sensitivity was observed for LFIA with highest specificity among all three assays. There was almost perfect agreement between
LFIA and ECLIA (k=0.936, p<0.001) but there was fair agreement between LFIA and ELISA (k=0.412, p=0.001) and ECLIA and ELISA
(k=0.357, p=0.001).

Conclusion: The LFIA showed a higher sensitivity and specificity in comparison with ECLIA and ELISA. It might be due to fact that LFIA
detect antibody against ncleocapsid and spike protein as well of SARS- COV-2 virus, while ECLIA and ELISA detects antibodies only against
“N” Protein of SARS- COV-2 virus.

Keywords: Convalescent plasma donors, Lateral flow Immunofluorescence assay, Electrochemiluminescence assay, Enzyme linked
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INTRODUCTION epidemiologic survey, serosurveillance, vaccine development

In December 2019, an outbreak of pneumonia and upper and also for identification of convalescent plasma (CP) donors

respiratory infection caused by SARS-COV-2 virus started in
China, then spreading globally to finally being stated as a
Pandemic by WHO on March 11, 2020 [1].

Although diagnosis of RNA of corona virus by Reverse
transcription polymerase chain reaction (RT-PCR) in respira-
tory tract secretions has become “Gold Standard Test” for
diagnosis of COVID-19 disease [2]. RT-PCR has some
limitation. The degradation of purified RNA, RT-PCR inhibi-
tors, and genomic mutations can lead to false-negative results
[3-5]. Erroneous results may occur due to inadequate sample
collection, storage, transport, purification, processing quality
of the RNA. False-positive results may occur due to
cross-contamination of samples during collection, pipetting,
processing and other technical faults [6]. After availability of
COVID-19 Antigen Rapid Diagnostic Test (Ag-RDT) for
diagnosis; many countries across the world have incorporated
COVID-19-Ag-RDT test in their testing strategies for disecase
mapping purposes [2].

Clinicians worldwide are focusing on serological testing of
COVID-19 to assess prior infection, exposure, immune status,
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[7, 8].

The serologically significant proteins of SARS-CoV-2 virus
are spike and nucleocapsid protein, involved in transcription,
replication, and incorporation into host’s cell cycle and are
highly immunogenic [7, 8]. Keeping in view the speed of
COVID-19 spread, point of care testing is now being
explored. Many studies are done on ELISA, ECLIA and LFIA
for anti-SARS-COV-2 antibody detection, but mostly done on
IgG and IgM antibodies only few done on total antibodies [9,
10]. These serological tests need further validation for
accurate and reliable results. Our objective was to determine
diagnostic  performance of Electrochemiluminescence
(ECLIA) Enzyme Linked Immunosorbent (ELISA) and
lateral flow Immunofluorescence (LFIA) for
anti-SARS-COV-2 antibody detection.

MATERIALS AND METHODS

This prospective study was done at National Institute of Blood
Disease & Bone Marrow Transplantation (NIBD) at Karachi,
Pakistan from 15th May 2020 to 20th August 2020. Ethical
approval of study was taken from Institutional Review board
(IRB). Adult corona survivors (earlier diagnosed with
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COVID-19 with positive RT-PCR) male of female with aged
18 to 60 years, with no co-morbidities, fully recovered from
COVID-19 were with RT-PCR negative involved in the
study. Blood sample was taken 14 days after the date of symp-
toms onset of all subjects. Three to five ml blood was collect-
ed for serological testing. The anti-SARS-CoV-2-IgG was
analyzed by using I[gG-ELISA and IgG-LFIA method, while
total antibody (IgG,IgM and IgA) by using ECLIA assay.

Lateral Flow Immunofluorescence Assay (LFIA)

This assay detects anti-SARS-CoV-2 IgG qualitatively by
Indirect Immunofluorescence Chromatography on FA series
lateral flow Immunoassay analyzer. SARS-Co-V assay kit
provided by Shenzhen Lifotronic Technology Co,Ltd Shen-
zhen, China. This assay uses recombinant antigens against
Nucleocapsid (N) and Spike (S) protein of SARS- CoV-2
virus. Cut off of more than equal to SU/mL was used to label
as positive as and less than 5U/mLwas used to label negative
[11,12].

Enzyme Linked Immunosorbent Assay (ELISA)

This assay detects Covid antibody against Nucleocapsid
protein of SARS-CoV-2 virus. We used qualitative kit of
anti-SARS-CoV-2-IgG Kit by Generic Assays (GA), Dehle-
witz, Germany cut off of more than equal to 1.1U/mL was
used to label as positive as and less than 1.1U/mL was used to
label negative.

Electro-Chemiluminescence Immunoassay (ECLIA)

This assay detects anti-SARS-CoV-2 total antibody (IgG,
IgM, and IgA) by using Roche Cobas e-411 Immunoassay
analyzer. It detects antibodies against N proteins. Cut of Index
(COI) of more than 1.0 was use to label as Reactive, COI of
less than 1.0 use to labeled as Non-Reactive as per manufac-
turer recommendation.

DATA ANALYSIS

Descriptive statistics such as frequency percentages, mean
and standard deviation were calculated. Diagnostic accuracy
including sensitivity, specificity, positive predictive value
(PPV) and negative predictive value (NPV) was calculated.
Cohen’s Kappa was run to determine the agreement among
IgG-LFIA, ECLIA-total antibody and IgG-ELISA. Cohen
kappa value of < 0 labeled as no agreement, 0.01-0.20 labeled
as slight agreement, 0.21-0.40 fair agreement, 0.41-0.60
moderate agreement, 0.61-0.80 substantial agreement, and
0.81-0.99 labeled as perfect agreement [13]. All analysis was
done on SPSS version 23.

RESULTS

Fifty five patient samples were involved and majority were
(84.4%) males, forty five were convalescent plasma (CP)
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donor’s samples and ten were pre-pandemic October 2019
samples archived from blood bank department. Sensitivity
was calculated from CP donor samples while specificity was
checked by using Pre-Pandemic October 2019 samples. The
mean age of patients was 34+13.6 years. ECLIA-total
antibody, ELISA-IgG and LFIA-IgG were positive in 41
(91.1%), 34 (75.5%) and 44 (97.75%) respectively. The
highest sensitivity was observed for LFIA (Table 1) with
highest specificity among all three assays.

There was almost perfect agreement between LFIA and
ECLIA (k=0.936, p<0.001) but there was fair agreement
between LFIA and ELISA (k=0.412, p=0.001) and ECLIA
and ELISA (k=0.357, p=0.001) (Table 2).

Table 1. Performance of Three Serological Assays.

Diagnostic Accuracy | ECLIA (Total | IgG- IgG-
Parameters Antibody) ELISA | LFIA
Sensitivity (%) 91.1 75.6 97.7
Specificity (%) 80.0 80.0 90.1
Positive Predictive 95.3 94.4 97.8
Value (%)
Negative Predictive 66.7 42.1 90.0
Value (%)
Table 2. Agreement of Three Serological Assays.
Serological Assays| Kappa Agreement p-value
Statistics
LFIA and ECLIA 0.936 Perfect agreement | <0.001
LFIA and ELISA 0.412 Fair agreement 0.001
ECLIA and ELISA 0.357 Fair agreement 0.003
DISCUSSION

Center of Disease Control and Prevention (CDC) recom-
mends RT-PCR as a preferred diagnostic test for COVID-19,
however serological tests have emerged with a high rate of
sensitivity. A Randomized controlled trial showed that use of
high-titer convalescent plasma against SARS-CoV-2 virus
within 72 hours after the onset of mild to moderate symptoms
can decrease the progression of Covid-19 disease [13-15].
These patient derived antibodies are capable to neutralize the
SARS-CoV-2 virus [16].

In Present study we assessed the performance of LFIA,
ECLIA and ELISA assay; we checked anti-SARS-COV-2 14
days after the symptoms onset in CP donors who recovered
from COVID-19 infection. ECLIA total antibody assay had
sensitivity of 91.1% and specificity of 80%, IgG-LFIA assay
had sensitivity of 97.7% and specificity of 90.1%, its perfor-
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mance was good as compared to ECLIA total antibody and
IgG-ELISA assay.

Jhong Lin Wu et al. evaluated anti- SARS-COV-2 1gG/IgM
antibody response checked on four point-of-care (POC) rapid
devices and check seroconversion checked 3 weeks after the
symptom onset; they found overall sensitivity and specificity
of 100% and 100% respectively and no significant difference
was seen in separate rapid device used of IgM and IgG with
those combined total antibody (mainly IgM/IgG) determina-
tion [17].

Elslande ef al. evaluated seven LFIA-IgG/IgM and
ELISA-IgG rapid devices, he checked 2-4 weeks after symp-
toms onset and found sensitivity of 92.1% and 89.5% respec-
tively [18]. Another review conducted by Bastos et al. they
determined the diagnostic accuracy of serological tests and
they found the cumulative sensitivity of ELISA-IgG and IgM
was 84.3% of LFIAs was 66.0%, and of ECLIAs were 97.8%.
The pooled specificities ranged from 96.6%-99.7% [19, 20].

We included small number of subjects and compare two IgG
assays with one total antibody (IgG,IgM and IgA) assay, but
this total assay have high affinity for IgG, The strength of the
study was that we compared three serological assays.

CONCLUSION

The LFIA showed a higher sensitivity and specificity in
comparison with ECLIA and ELISA. It might be due to fact
that LFTA detect antibody against “N” and “S” protein as well
of SARS- COV-2 virus, while ECLIA and ELISA detects
antibodies only against “N” protein of SARS- COV-2 virus.
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