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Abstract

Objectives: Coronavirus disease 2019 (COVID-19) caused by severe acute respiratory syndrome virus 2 (SARS-CoV-2) had spread worldwide since De-
cember 2019 and became a pandemic in March 2020. The diagnosis of an active infection is based on the real-time reverse transcriptase-polymerase chain
reaction (RT-PCR) from the nasopharyngeal swab specimen. The aim of the current analysis was to assess the usefulness of the rapid serological tests for
diagnosing SARS-CoV-2 infections. Material and Methods: The rapid serological tests detecting [gG/IgM antibodies for SARS-CoV-2 were voluntarily
performed in asymptomatic employees of 2 companies. The examination was conducted at the date and time selected online by the study participants.
The testing team consisted of 2 nurses collecting the samples and 1 doctor who interpreted the results. Each positive rapid test result was verified by an
RT-PCR examination from a nasopharyngeal swab. The testing kits named Vazyme: 2019-nCoV IgG/IgM Detection Kit (Colloidal Gold-Based) were
provided by the employer along with the manual and certificates. Results: The overall interest in testing among employees was below the employer’s expec-
tations and reached 30% and 20% in each of the 2 companies, respectively. A total of 516 participants were included in the analysis. Ten positive results of
the rapid tests were documented, including 7 for IgM and 3 for IgG antibodies. No positive result was confirmed by the detection of the genetic material
of the SARS-CoV-2 by the RT-PCR examination. Conclusions: Herein, the authors demonstrated the uselessness of rapid serological tests performed in
asymptomatic volunteers for diagnosing SARS-CoV-2 infections. Int J Occup Med Environ Health. 2021;34(2):203-9

Key words:

RT-PCR, screening, employees, COVID-19, SARS-CoV-2, rapid serological tests

INTRODUCTION The majority of the infected persons are asymptomatic or

Coronavirus disease 2019 (COVID-19) caused by severe
acute respiratory syndrome virus 2 (SARS-CoV-2) had
spread worldwide since December 2019 and became
a pandemic in March 2020. By the end of September,
approx. 33 million affected people with >1 million deaths
globally due to COVID-19 were reported to the World
Health Organization (WHO), whereas in Poland nearly
88 thousand cases were documented of whom more than
2400 persons died.
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experience mild to moderate respiratory illness and re-
cover without requiring special treatment; however, they
may transmit the virus to other susceptible individuals.
Therefore, the timely and proper diagnosis of the infec-
tion, even in patients with mild disease forms or in asymp-
tomatic persons, is crucial to prevent the transmission of
the virus. According to the WHO and national recommen-
dations, the diagnosis of an active SARS-CoV-2 infection
is based on the real-time reverse transcriptase-polymerase
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chain reaction (RT-PCR) from the nasopharyngeal swab
specimen [1,2].

More than 3 million genetic tests for SARS-CoV-2 in-
fections were performed in Poland from the beginning
of the epidemic, with a daily number exceeding 35 000.
Since a molecular test takes several hours, and taking
into account the decrease in the RT-PCR sensitivity
along with the development of the patients’ immune re-
sponse after the 10th day from the onset of the infection,
the need for easier-to-perform and faster diagnostic
methods has occurred. Among them, rapid serological
tests detecting [gG/IgM antibodies for SARS-CoV-2 are
available.

The current analysis aimed to assess the usefulness of
the rapid serological tests for diagnosing SARS-CoV-2
infections.

MATERIAL AND METHODS

The research was carried out in May and June 2020
in 2 companies located in the Slaskie Voivodship, Poland.
The rapid serological tests detecting IgG/IgM antibod-
ies for SARS-CoV-2 were voluntarily performed in as-
ymptomatic employees from these companies. Before
any study procedure, the participants were asked to read
the information about the examination and then sign
the informed consent form (Annex 1). After that, the em-
ployees were asked to fast for 6 h before the test.

The examination was conducted at the date and time se-
lected online by the study participants. The dedicated time
allowed the participants not to be exposed to gathering
and to avoid queuing, as well as to monitor the intensity
of traffic. In front of the entrance to the building or tent,
a diagram of the participants’ movement was displayed
with reminding arrows inside.

The testing team consisted of 2 nurses taking the samples
and 1 doctor who interpreted the results after 10 min of
the time recorded by the nurse on the chart and then issued
written recommendations to the employee (Annex 2).

[JOMEH 2021;34(2)

At the time of testing, the staff was equipped with protec-
tive clothing, including gloves, safety goggles, surgical or
FFP2/3 respiratory masks, caps and protective footwear.
A distance of at least 2 m between the participants was
maintained in the admission office, whereas the test-
ing staff kept a distance of 3 m from each other. This
was achieved thanks to a person from the occupational
health and safety section of the company, who coordi-
nated the admission of the employees at the site where
they signed informed consent forms (there was a change
of the mask to a new one and disposable pens were pro-
vided). That person was also responsible for the marking
of squares on the floor in the waiting room, which could
not be crossed by the participants waiting for the result.
All the study procedures took 4 h, following which there
was an hour of break for lunch and rest, and then another
4 h of testing took place. During 1 h of testing, 25 par-
ticipants were examined and each nurse had a new patient
every 5 min. During this time, the nurse had to disinfect
her hands, put on new gloves, take 2 drops of blood from
her finger with an automatic lancing device, put 1 drop of
blood and 2 drops of dilution buffer on the test window for
both tests, record the hour in agreement and bring them to
the table next to the doctor’s place. After the test, the par-
ticipant was sent to the waiting room, where at a distance,
in his/her square, he/she waited for the doctor’s call and
the result of the test.

Each positive rapid test result was verified by the RT-PCR
examination from a nasopharyngeal swab. In such a case,
the doctor took a swab from the nose and throat, and ob-
tained the necessary data. After taking the material, the em-
ployee received a card advising him/her to self-isolate and
stay in the mask, following which he/she left the site using
his/her own transport. Every evening the samples of the na-
sopharyngeal swabs were taken to the Warsaw Genomics
genetic laboratory. The tests were provided by the em-
ployer along with the operating manual and certificates
(Vazyme: 2019-nCoV IgG/IgM Detection Kit).
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RESULTS

Approximately 30% of the employees in the first company
and 20% in the second one were interested in the study, ac-
counting for 516 participants tested during 4 days. The level
of interest among employees was significantly below
the employer’s expectations. The male predominance was
observed in the analyzed population consisting of 340 males
(65.8%). All the participants were adults (age range: 18-
65 years). None of the participants reported a high-risk
contact with a person with confirmed COVID-19. None of
them presented any clinical symptoms of COVID-19.

Ten positive results of the cassette tests, including 7 of IgM
and 3 of IgG, were documented. There was no case where
both IgM and IgG were positive. In all 10 positive cases,
the results of nasopharyngeal swabs for the genetic mate-
rial of SARS-CoV-2 were negative.

A large amount of disposable equipment was used and
a lot of effort was made to ensure the safety of the proce-
dure. However, the employees felt taken care of, the em-
ployer fulfilled the recommendations of the global man-
ager, and the epidemiological situation in the plant was
partially recognized.

Noteworthy, the testing procedure was associated with
some risk for the employer because taking into account
the epidemiological situation in the neighboring mines, he
did not know what to expect and whether he would main-
tain production continuity.

DISCUSSION

The outbreak of COVID-19 with an increasing number of
SARS-CoV-2 infections worldwide has revealed the need
for timely and reliable diagnostic tests to identify affected
patients, even asymptomatic, and to prevent the transmis-
sion of the disease [3].

Antibody assays seem to be an attractive diagnostic
strategy for the detection of the SARS-CoV-2 infection,
especially rapid semi-quantitative and qualitative ones.
The low cost, the easiness of performing and interpreta-

tion, and fast turn-around time make this option attractive
as regards quick diagnosis and mass screening [5]. Sero-
logical diagnosis allows for the detection of the I[gM/IgG
antibodies class and could be important particularly in
asymptomatic persons or those with mild symptoms. De-
termining the optimal time for serological tests is related
to the phenomenon of the so-called “serological window”
which, in the case of COVID-19, lasts for 7-14 days [3].
There is some evidence suggesting that antibodies for
SARS-CoV-2 are produced within the range of 5-14 days
after the onset of the disease symptoms [3,5,6].

Hence, serological tests detecting the presence of antibodies
have a limited diagnostic value in the early stage of the SARS-
CoV-2 infection. Testing specific antibodies for SARS-CoV-2
allows achieving sensitivity at a level similar to RT-PCR at
2-3 weeks after the onset of the COVID-19 symptoms
when the patient no longer has SARS-CoV-2 RNA, which
is tantamount to not being infectious [7]. So, demonstrating
the presence of antibodies does not identify infected people
and, therefore, cannot be the basis for the isolation of po-
tential sources of the infection. Serological tests detecting
the specific antibodies may be useful in population studies
to assess the rate of the people that have been exposed to
the virus, or in epidemiological investigations, especially in
the case of a history of feverish symptoms [6,8,9].

Many companies offer rapid immunochromatographic tests
to detect antibodies for SARS-CoV-2, the so-called cassette
tests. The predictive value of the currently available cassette
tests is mainly based on manufacturers’ registration data;
therefore, there is no complete information to assess its’
clinical usefulness.

Despite the simplicity of performing, and a very short
time needed to obtain the results of, the antibody assays,
the poor sensitivity and specificity limit their accuracy and
value, and, according to guidelines, they are useful for re-
search and epidemiological studies only [1,2]. The analysis
of point-of-care (POC) serological assays for SARS-CoV-2
case identification in the prospective multicentre cohort
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study conducted in the UK demonstrated the usefulness
of rapid serological tests in estimating SARS-CoV-2 sero-
prevalence among health-care workers [9].

Noteworthy, a negative result of the rapid serological test
does not rule out the SARS-CoV-2 infection, e.g., due to
the serological window or the lack of antibody production
in some people; the illness process and host immune fac-
tors could contribute to a false-negative result [10]. Posi-
tive results of the antibody tests should not be used as
a basis for diagnosing SARS-CoV-2 infections since they
may be caused by a previous or ongoing infection with
other coronaviruses, such as HKU1, NL63, OC43 or 229E
coronavirus, or other viruses, including adenoviruses,
EBV, CMV, or the presence of autoantibodies, the rheu-
matoid factor and vaccine antibodies (flu) [10-12]. To con-
clusively confirm or exclude the SARS-CoV-2 infection,
a molecular technique test has to be performed.

The current analysis confirmed that rapid serological tests
should not be considered as a diagnostic tool in the detec-
tion of the SARS-CoV-2 infection. The authors of this study
demonstrated that none of the positive results of the rapid
antibody test was confirmed by the molecular test. Hence,
these findings of the low value of rapid serological tests are
in line with the results demonstrated by other research-
ers [8,13-16]. Cassaniti et al. [15] performed the rapid se-
rological tests detecting IgM/IgG antibodies and molecu-
lar tests concurrently in the cohort of patients admitted to
the emergency room department. A comparative analysis
conducted among 50 patients revealed that 1 in § positive
IgM and/or IgG was negative in the RT-PCR examina-
tion and sensitivity was very poor (<20%). The study per-
formed by Dohla et al. [16] in 49 patients with symptoms
of a respiratory tract infection documented 11 positive re-
sults of rapid serological tests of which 8 were true-positive,
3 were false-positive, whereas 24 were true-negative and
14 were false-negative, when verified by molecular tests.
Loconsole et al. [13] documented the low value of rapid
serological tests in 819 Italian patients admitted to hos-
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pital with or without symptoms of COVID-19. In all the
study participants, rapid serological tests were done and,
in the case of positivity, the molecular test for the SARS-
CoV-2 infection was performed. Antibodies were detected
in 8.6% of these patients (both IgM and IgG or in 1 class
only) among asymptomatic and symptomatic individu-
als. The sensitivity and specificity rates were reported at
the level of 35-40% and 85-99%, depending on the pres-
ence of symptoms and time from the onset of the disease.
Similar to this analysis, the authors of this study did not per-
form molecular tests in all the study participants and this
fact seems to be the major weakness of the study which does
not allow assessing the rate of the false-negative results.

In contrary, Wu et al. [17] demonstrated a reliable per-
formance in the detection of SARS-CoV-2-specific anti-
bodies of 4 POC serological tests. However, it should be
emphasized that the tests were performed only in symp-
tomatic patients and detection sensitivity was time-depen-
dent, so the results of these POC tests should be inter-
preted in the context of the clinical picture. This analysis
was performed in persons without any clinical symptoms
of COVID-19 for the assessment of the usefulness of
the rapid cassette tests in mass screening [17].

CONCLUSIONS

The results of the current study confirmed the uselessness
of the rapid antibody tests for mass screening and detec-
tion of SARS-CoV-2 infections in asymptomatic persons.
Due to low sensitivity and specificity, they should not be
considered as a diagnostic method alternative to molecu-
lar tests.
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Annex 1. Patient’s declaration (consent to the examination)

I declare that I have been informed about the purposes, effects and risks of testing for the presence of IgM or IgG antibodies
in my body, specific for the SARS-CoV-2 virus. I consent to the conduction of this examination by [..........cccoveevrnevvrnevrrneereenenes ]

[patient’s first name and last name] [PESEL No.]

I authorize the following person to obtain information about the result of this examination:

[first name and last name] [contact details]

I authorize the following person to access my medical records:

[first name and last name] [contact details]

I agree/I do not agree™ to share my medical records with a close relative after my death.

* Delete as appropriate.

[Date and patient’s signature]
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Annex 2. Written recommendations to the employee

IgM/IgG
status

[gM-

[gM+

IgG-

IgG+

You most likely have no antibodies and are not protect-
ed against the risk of infection.

You should be careful and follow the rules of protection
against SARS-CoV-2.

You probably have antibodies that indicate contact with
the virus. To be sure of the diagnosis, a molecular test
will be performed based on a swab from the nose and
throat.

For safety reasons, leave the workplace with your own
transport and stay at home, observing the rules of isola-
tion and protection against SARS-CoV-2. During this
time, use a protective mask.

Until the result of the molecular test, you will receive

a sick leave or you can work remotely (as instructed

by the employer), and if this is not possible, the employ-
er may decide to use your outstanding vacation leave.
Even though you are probably not infected anymore,
you should still exercise caution and follow the rules

of protection against SARS-CoV-2.

You probably have antibodies that indicate contact with
the virus. To be sure of the diagnosis, a molecular test
will be performed based on a swab from the nose and
throat.

For safety reasons, leave the workplace with your own
transport and stay at home, observing the rules of isola-
tion and protection against SARS-CoV-2. During this
time, use a protective mask.

Until the result of the molecular test, you will receive

a sick leave or you can work remotely (as instructed by
the employer), and if this is not possible, the employer
may decide to use your outstanding vacation leave.

You probably have antibodies that indicate contact with
the virus. To be sure of the diagnosis, a molecular test
will be performed based on a swab from the nose and
throat.

For safety reasons, leave the workplace with the own
transport and stay at home, observing the rules of isola-
tion and protection against SARS-CoV-2. During this
time, use a protective mask.

Until the result of the molecular test, you will receive

a sick leave or you can work remotely (as instructed by
the employer), and if this is not possible, the employer
may decide to use your outstanding vacation leave.

Medical recommendations: IgG/IgM antibodies detected/not detected® in the fingerstick blood drop test for SARS Cov2
(see the description above).

* Delete as appropriate.

[date and doctor’s signature]

This work is available in Open Access model and licensed under a Creative Commons Attribution-NonCommercial 3.0 Poland License - http://creativecommons.org/
licenses/by-nc/3.0/pl/deed.en.
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