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Evaluation of anti-SARS-CoV-2 antibody
levels: two different methods
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SUMMARY

OBJECTIVE: Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) disease (COVID-19) is still a major problem worldwide.
Antibody response to SARS-CoV-2 has not yet been fully clarified, and clinical benefits of serological tests remain unclear. Despite the
presence of numerous systems and methods used to analyze antibody levels, it is difficult to mention about standardization. This study
aims to evaluate antibody levels of COVID-19 patients obtained by different methods.

METHODS: Specimens of 55 patients were included in this study. Patients underwent SARS-CoV-2 real-time polymerase chain reaction
test, COVID-19 IgM/IgG antibody rapid test (Hotgen), and Roche SARS-CoV-2 antibody test.

RESULTS: In this study, the positive values of COVID-19 IgM/IgG antibody rapid test, Roche SARS-CoV-2 antibody test, and SARS-CoV-2
real-time polymerase chain reaction test were 37, 26, and 31, respectively, whereas the negative values were 18, 29, and 24, respectively.
A comparison of the results using %2 test revealed a significant difference among SARS-CoV-2 real-time polymerase chain reaction,
COVID-19 IgM/IgG antibody rapid test (Hotgen), and Roche SARS-CoV-2 antibody test.

CONCLUSIONS: We recommend antibody testing in close contact tracing as well as in real-time polymerase chain reaction negative

symptomatic subjects. Standardization is important as positive values show significant variations among antibody tests.
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INTRODUCTION
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) disease (COVID-19) is still a major problem all over
the world"* A substantial number of patients and deaths due
to SARS-CoV-2 has been achieved worldwide, and unfortu-
nately the number of cases continues to increase®. Accurate
and rapid diagnosis of SARS-CoV-2 is essential for timely
isolation of COVID-19 patients to stop the pandemic and to
save the people’s lives. The real-time polymerase chain reac-
tion (RT-PCR) test, which has been developed and used for
rapid detection of SARS-CoV-2, is used to detect viral nucleic
acid and as the standard diagnostic test for COVID-19. Being

time-consuming and troublesome and requiring specific equip-
ment have restricted the use of RT-PCR test particularly in the
areas with limited laboratory facilities*".

Human antibody response against viral infection has been
widely used to help with the diagnosis of viral infections.
Comparing with the RT-PCR tests, the detection of antibody
levels is more easily accessible as these tests are faster, cheaper,
easy to use, and less frequently require laboratory expertise’.
Antibody reactions against SARS-CoV-2 remain unclear, and
the clinical benefits of serological tests are indefinite’.

Long et al.’ collected the serum samples from 164 subjects
for antibody testing approximately after 30 days of exposure
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to the virus. Virus-specific IgG and/or IgM were found pos-
itive in all of 16 cases with positive RT-PCR result. In addi-
tion, virus-specific IgG and/or IgM were also found positive
in seven out of 148 subjects with negative RT-PCR, indicating
that 4.3% (7/164) of close contacts have been missed out by
the RT-PCR test’. Seroconversion for IgM is achieved in five
days after symptom onset, whereas seroconversion for IgG is
achieved in 5-7 days after symptom onset®’. Maximum sero-
conversion occurs in 2-3 weeks for IgM and in 3—6 weeks for
IgG>7. It is known that studies about this test are lacking or
limited in number as this is a novel test.

The data from SARS pandemic indicate that serological
responses including virus-specific IgM and IgG are adequate
for making serological diagnosis®’. The results of these studies
revealed that the ELISA tests require less labor for serological
diagnosis of SARS-CoV-2 pneumonia and are sensitive, more
economic, and provide an advantage as they do not require
viral cultivation®.

The rapid test uses a double-antigen sandwich method to
detect SARS-CoV-2 IgM/IgG antibodies and is a colloidal
gold-based immunochromatographic assay'’. The Roche Anti-
SARS-CoV-2 assay is an immunologic test for 7 vitro quanti-
tative detection of SARS-CoV-2 antibodies (including IgG) in
human serum and plasma. It was aimed to use this test as an
assistant in detecting immune response against SARS-CoV-2.
The Roche Elecsys Anti-SARS-CoV-2 assay uses a recombi-
nant protein for nucleocapsid antigen to detect SARS-CoV-2
antibodies'’.

Despite the presence of numerous antibody tests concern-
ing COVID-19 pandemic, reliability or specificity compari-
sons have not been performed for many of them. The antibody
testing will become more important with the increasing num-
ber of individuals affected by the pandemic. This study aimed
to evaluate the results of the COVID-19 IgM/IgG rapid test
(Pekin Hotgen Biotech Co., Ltd.) used in our hospital with
the results of the Roche SARS-CoV-2 (Roche Diagnostics,
Germany) assay studied in immunoassay system.

METHODS

Specimens from a total of 55 patients that have applied to
our hospital between April and May 2020 were included in
this study. All patients underwent the SARS-CoV-2 RT-PCR
testing (Bioeksen, Turkey) of nasopharyngeal smear as well as
the COVID-19 IgM/IgG rapid testing and the Roche SARS-
CoV-2 antibody testing of blood samples at least once. For
all the antibody testing procedures, the blood samples were
collected into routine tubes, waited for 30 min for clotting
to occur, centrifuged at 1500” g and then stored at -70°C
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until the time of analysis. Completely resolved serum spec-
imens were studied.

Of the 55 individuals from whom the study samples have
been obtained, 32 were females and 23 were males. The age
of these individuals ranged between 21 and 91 years, with a
mean age of 33.96+11.849 years.

The Bio-Speedy Direct RT-qPCR SARS-CoV-2 nucleic
acid detection kit (Bioeksen, Turkey) is designed for the qual-
itative detection of nucleic acid from SARS-CoV-2. The kit is
a one-step reverse-transcription and real-time PCR assay tar-
geting the SARS-CoV-2-specific N and ORF1ab gene region.
Nasopharyngeal swab samples collected in viral nucleic acid—
buffered tubes for SARS-CoV-2 RT-PCR were analyzed by
using the Bio-Rad CFX96 Touch Thermal Cycler (Bio-Rad
Laboratories, Hercules, CA, USA) device. RT-PCR was per-
formed at 52°C for five min (1 cycle), 95°C for 10 sec (1 cycle)
followed by 95°C for one sec and 55°C for 30 sec (40 cycles)
steps'?. The negative and positive controls for each study and
the internal controls for each sample were evaluated, and the
PCR result was interpreted as positive or negative result based
on the appropriate controls.

All samples were analyzed by the COVID-19 IgM/IgG
rapid testing, as well as with the original kits after the two-
phase quality-control procedure in the Roche cobas e 601
device (Roche Diagnostics, Germany), which is routinely used
in our laboratory.

The Roche SARS-CoV-2 antibody test is a test based on
chemiluminescent immunoassay. The results are determined
automatically by the software, comparing the electrochemi-
luminescence signal obtained from the reaction product with
the signal of the threshold value previously obtained by cali-
bration. The results of the samples analyzed in Roche cobas e
601 device are presented as reactive or unreactive and as cut-off
index (COI). COI<1.0 nonreactive is interpreted as negative
for Anti-SARS-CoV-2 antibody, COI=1.0 reactive is inter-
preted as positive for Anti-SARS-CoV-2 antibody'!. The data

were compared using the 2 test.

RESULTS

Specimens from a total of 55 individuals were included in this
study. All patients underwent the SARS-CoV-2 RT-PCR, the
COVID-19 IgM/IgG rapid testing, and the Roche Anti-SARS-
CoV-2 antibody testing procedures. The number of test-posi-
tive patients was 31, 37, and 26, respectively, and the number
of test-negative patients was 24, 18, and 29, respectively, for
each method (Table 1).

Among 37 patients with positive rapid antibody test resul,
seven patients had negative SARS-CoV-2 RT-PCR test result
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Table 1. Number of patients.

Method — -
Positive | Negative

COVID-19 IgM/IgG rapid test 37 18
Roche Anti-SARS-CoV-2 26 29
SARS-CoV-2 RT-PCR 31 24

and 11 had negative Roche Anti-SARS-CoV-2 antibody test
result. Only one out of the 11 patients with negative Roche
Anti-SARS-CoV-2 antibody test result had negative SARS-
CoV-2 RT-PCR test result.

While the Roche Anti-SARS-CoV-2 antibody test result was
negative in 18 patients with positive rapid antibody test result,
only one patient had positive SARS-CoV-2 RT-PCR test result.
Opverall, the Roche Anti-SARS-CoV-2 antibody test result was
positive in 26 and negative in 29 patients.

The consistency between the SARS-CoV-2 RT-PCR test and
the Roche SARS-CoV-2 assay was 76.9% for positive patients
and 62.1% for negative patients, and the difference is significant
(?=8.47, p<0.004). The consistency between the SARS-CoV-2
RT-PCR test and the COVID-19 IgM/IgG rapid test was 81.1%
for positive patients and 94.4% for negative patients, and the dif-
ference is significant (y?=28.08, p<0.001). The consistency between
the COVID-19 IgM/IgG rapid test and the Roche SARS-CoV-2
assay was 70.3% for positive patients and 100% for negative
patients, and the difference was significant (}2=23.99, p<0.001).

DISCUSSION

This study was carried out with the specimens obtained from 55
patients in our hospital. The RT-PCR test is used for rapid detec-
ton of SARS-CoV-2. The studies about the occurrence of antibody
response following SARS-CoV-2 transmission and the stability of
antibodies are limited. Although antibody testing using quick tests
is older than antibody testing in immunoassay systems, compar-
ative studies in the literature are lacking due to small number of
the studies on this subject. Both the COVID-19 IgM/IgG rapid
test and the Roche SARS-CoV-2 assay determine the total anti-
body level, but do not discriminate virus-specific IgM from IgG.

Zhao et al.”® conducted a study in 173 patients and found
seroconversion rate of 93.1% for overall antibodies, 82.7% for
IgM, and 64.7% for IgG. They reported that antibody negativ-
ity determined in 12 patients might have been resulted from
not analyzing the specimens in the advanced stages of the dis-
ease'®. In this study, the antibody tests gave negative results but
the PCR test gave positive result in a single case, although there
were seven days between PCR and antibody testing procedures.
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Among seven patients who were positive for the COVID-
19 IgM/IgG rapid test but negative for the RT-PCR test, spec-
imen for the RT-PCR testing was obtained on the same day
from two patients, both on the same day and before 20, 38, and
40 days, respectively, from three patients, and before 42 and
60 days from two patients. The Roche SARS-CoV-2 antibody
test result was positive in six of the seven patients with positive
COVID-19 IgM/IgG rapid test result. Wang et al.!* found the
positivity rates for SARS-CoV-2 RNA of 63% in nasopharyn-
geal smear specimens and 32% in oropharyngeal smear spec-
imens'. RT-PCR negativity in seven patients (12.72%) with
antibody positive can be attributed to specimen-related posi-
tivity or time of sample collection. Accordingly, it can be con-
cluded that antibody testing in symptomatic patients negative
for RT-PCR is beneficial in identifying these patients. The lower
number of RT-PCR positivity than antibody positivity in this
study might be associated with all the specimens being naso-
pharyngeal smear because RT-PCR positivity is higher with the
specimens obtained from lower respiratory tract such as bron-
choalveolar lavage fluid and deep tracheal aspirate. Moreover,
PCR positivity is associated with numerous factors including
RT-PCR performance, quality and consistency of the PCR kits
used, sample collection skills, and type of samples'>'“.

The detection of antibody levels is critical for making a diag-
nosis in the patients with negative RT-PCR test result; anti-
body-positive healthy individuals who are in quarantine period
because of close contact should be considered as potential carriers
and should undergo the RT-PCR testing more frequently, and
antibodies detected in RI-PCR-positive patients indicate induc-
tion of specific antibodies in the individuals'®. Detecting higher
antibody positivity when compared with RT-PCR test positivity
indicates that antibody testing can be used not to miss the cases
and to take necessary isolation measures during pandemic. Besides,
antibody testing may help with diagnosis because symptomatic
and RT-PCR-negative patients with low viral burden might be
overlooked. Long et al.’ studied 16 specimens (i.e., three from
asymptomatic patients) from 164 close contacts and determined
RT-PCR positivity as well as virus-specific IgM and/or IgG sero-
positivity; however, they determined RT-PCR negativity and
virus-specific IgM and/or IgG seropositivity in the specimens
from seven of the remaining 148 asymptomatic patients’. In this
study, there was only one patient (1.81%) with the specimen
positive for RI-PCR and negative for antibody testing among
55 specimens, whereas seven (12.72%) specimens showed pos-
itivity for rapid antibody testing and negativity for RI-PCR. In
immunoassay system, however, RT-PCR was negative in three
patients with antibody positive. The rapid test was not negative
in any of the Roche Anti-SARS-CoV-2 antibody-positive spec-
imens analyzed by immunoassay system. Among the antibody
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tests in this study, rapid test has higher antibody positivity rates
(e.g., antibody positivity rate 67.27% for rapid test and 52.72%
for immunoassay test). The rapid test and the immunoassay test
differ significantly from each other in terms of detecting Anti-
SARS-CoV-2 antibodies (}?=23.99, p<0.001).

In the study carried out using 208 plasma specimens
(i.e., from 82 confirmed and 58 asymptomatic PCR-negative
patients, 140 in total), Guo et al.”” reported that the efficacy
of IgM ELISA is higher than PCR after 5.5 days of symptom
onset and that the positivity rate increases significantly with
IgM ELISA plus PCR (98.6%) when compared with PCR
alone (519%)". Many studies have emphasized that serolog-
ical tests can increase the positivity rate and that they should
be used in subclinical patients and, in future, epidemiologi-
cal studies'®'®. Also, in this study, considering the consistency
between the tests in terms of both positivity and negativity
rates, we concluded that antibody testing is important in the
diagnosis and patient monitoring.

We reached to seven patients (hospital staff) with antibody
positive and RT-PCR negative determined in this study; these
patients confirmed that they have had COVID-19 and have
undergone antibody testing accordingly. Therefore, it can be con-
cluded that rapid test positivity is not a false positivity. In addi-
tion, the significant difference between the Anti-SARS-CoV-2
antibody test and the SARS-CoV-2 RT-PCR test indicates the
importance of antibody testing. In general, although immuno-
assay systems show better sensitivity and specificity, one of the
striking outcomes of this study is higher antibody positivity rate
with rapid test when compared with the immunoassay system.
Therefore, studies on antibody levels gain importance in deter-
mining the seroprevalence among population and in detecting
antibody levels for both diagnostic and therapeutic purposes.

CONCLUSIONS

The antibody testing might be important for close contact
tracing. Moreover, we believed that antibody testing should
be performed in RT-PCR-negative symptomatic patients. In
addition, since the positivity rate shows significant difference
among antibody tests as mentioned in this study, studies on

this subject and standardization are of importance.
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