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Abstract

COVID-19 is a viral disease secondary to the infection by the SARS-CoV-2 virus that can lead to a severe respiratory distress. The diagnosis of
COVID-19 represents a major challenge. Currently the nasopharyngeal or throat swabs for the detection of SARS-CoV-2 RNA by Polymerase Chain
Reaction (PCR) is considered the only validated method for the confirmation of SARS-CoV-2 infection. However, this test has some limitations, and
its use for the screening of a negative, asymptomatic population remains controversial. The serological essay is a possible alternative both for the
diagnosis, when associated with clinical and epidemiological feature, and for the continuous screening of the population and of people with a high-
risk profile. We observed in a primary care setting were rapid serological testing has been performed, a possible good correlation with the rapid test
and the early detection of SARS-CoV-2 infection. We thus designed the clinical protocol [clinicaltrials.gov ID Number NCT04316728] presented in this
paper to evaluate the clinical performance and the real effectiveness of the serological rapid test for the screening and monitoring of Covid-19 in a
pool of negative asymptomatic high-risk population in a primary care setting.
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Introduction Although PCR has a high specificity and sensitivity, it has some
limitations as the number of patients that can be tested at the same
time and the time from the sampling to the response. Besides, the
use of swabs in an emergency setting makes the health workers more
susceptible to infection when this procedure is compared with other
sampling techniques.

COVID-19 is a viral disease secondary to SARS-CoV-2 infection
that can lead to a severe respiratory distress [1]. The early diagno-
sis of COVID-19 represents a major challenge, especially in primary
care settings, where patients generally ask for a medical consultation
because of the onset of minor symptoms or for a routine check-up.
Nasopharyngeal or throat swabs are the specimen commonly used In addition, this is an operator-dependent procedure: if the sam-
for the detection of SARS-Cov-2 RNA by Polymerase Chain Reaction ple is not properly collected it could result in a high number of false
(PCR), although considering this testing techniques as the gold stan- negative. This is the case of an emergency screening in case of a major

dard for the diagnosis of COVID-19 at the moment is highly contro- outbreak, where a single operator can perform hundreds of swabs in
versial [2,3]. RT-PCR on Bronchoalveolar lavage fluid demonstrated a single shift [6,7].

the highest positive rates (93%) followed by sputum with 72% [4,5].
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For all of these reasons, the World Health Organization (WHO) en-
courages the development of new protocols to standardize diagnosis
and therapy [8].

Recent literature [9,10] suggest that the development of a rapid test-
ing for the current and future outbreaks is needed. The use of a more
performant test in fact may reduce the time-lapse from clinical suspect
of COVID-19 to diagnosis, and may increase the number of people
that could be tested in a given timeframe.

This has two main relevant consequences:

A. Give a rapid diagnosis that could help medical doctors to take
clinical decisions, to give a prognosis, and to take public health actions
as containment and isolation of the case and of the contacts [11].

B. Give a more accurate pictures of the spreading of the disease, that
can produce more accurate epidemiological data, triggering therefore
tailored public health responses and measures [12,13].

C. Indicate a specific immune response for the RNA confirmed pa-
tient [14].

VivaDiag™ COVID-19 IgM/IgG Rapid Test is an in vitro diagnostic
test for the qualitative determination of COVID-19’s IgM and IgG an-
tibodies. It can be used in primary care settings or in secondary and
tertiary health facilities, can be serially used on patients and the num-
ber of patients that can be tested at the same time depend exclusively
on organizational limitations (as the number of health workers per-
forming the test, and physical restraints of the health facility that may
reduce the number of people-waiting to be tested or already tested and
waiting for the response-attending the department).

Following the observation on a pool of patients that for public
health and clinical reason have been tested both with the Covid-19
serological essay and the RT-PCR, we designed a research protocol for
the early diagnosis and screening of SARS-CoV-2 infection.

The aim of this study, thus, is to understand how effective is the
VivaDiag™ test for the screening of patients during a COVID-19 out-
break, and how effective is the test in monitoring the clinical progres-
sion, the recovery and the relapse of the disease.

Test validation versus RT-PCR: observation and studio
hypothesis

Following the recommendation to increment the number of tests
for COVID-19 infection in the population, we propose the serologi-
cal test on non-symptomatic patients attending a primary care facility
for routine check-ups or follow-ups and on healthcare workers that
worked in the outpatient clinic. Starting from the results of the tests
and matching the results of the COVID-19 RT-PCR test in those pa-
tients that developed symptoms or that underwent to the molecular
test because of epidemiological criteria and that have a serological
test in the meanwhile, we observed a fair correspondence among the
results coming from the different testing techniques that prompt our
research hypothesis.

As shown in figure 1, the subjects that we observed in the outpatient
clinics were 30 (56% males, 44% female; overall age 60,9+2,71 years; x
+ SEM). All the subjects have a RT-PCR test (subjected to oropharyn-
geal swab) as carriers of symptoms for Covid19 (n=15) or as high-risk
medical personnel (n=15).

RT-PCR was performed according with the methods suggested by
WHO and with the indications of the Italian Health Authority. On the
same day of PCR test, the rapid immunochromatographic test with
VivaDiag™ was performed. In four patients the results of RT-PCR have
not yet been provided due to the emergency and the difficulties in

performing PCR tests by specialized laboratories. So, the calculations
were made on the 26 available results.

The statistical analysis was performed using the McNemar exact
test and then by calculating the Cohen’s k, which explains the amount
of concordance not determined by chance [Table 1].

Following our observation, we speculated that the use of the sero-
logical test in a primary care setting can be useful for the early diag-
nosis and for the screening of patients and healthcare workers with a
possible SARS-CoV-2 infection. We therefore designed the following
research protocol aimed to better evaluate the clinical performance of
serological essay and the effectiveness of the serological rapid test for
the detection and diagnosis of Covid-19 in a pool of negative asymp-
tomatic high-risk population.

Materials and Methods

Patients attending routinely an outpatient department or a primary
care clinic and the health workers working are tested for SASR-CoV-2
via VivaDiag™ COVID-19 IgM/IgG rapid test.

As per the full protocol published on and available from clinicaltri-
al.gov [15], we included in our study adult patients attending a medical
clinic with a known diagnosis of at least two chronic conditions, and
healthcare workers working in the same facility.

This study aims to evaluate the immune response of negative pa-
tients during a COVID-19 outbreak, the clinical performance of the
test in early detecting the infection, and the reliability of the test in
those patients who develop clinical signs of COVID-19 during the tri-
al. Thus, patients attending the clinics are serially tested according to
protocol and medical history is taken during every encounter to assess
the absence of symptoms suggestive of SARS-CoV-2 infection, and the
possible contact with other people with a diagnosis of COVID-19.

The exclusion criteria are: patients with chronic respiratory condi-
tions, with known immunodepression, or under treatment with drugs
that may reduce the immune response.

Patients with clinical signs of COVID-19 will be tested with
COVID-19 PCR RT and with the VivaDiag™ COVID-19 IgM/IgG
Rapid Test.

Patients with or without symptoms, with a positive rapid test will
be tested with the COVID-19 RT-PCR to evaluate the correspondence
of the two tests.

The VivaDiag™ COVID-19 IgM/IgG Rapid Test is positive when it
meets the following conditions:

1. The anti-COVID-19 IgM antibody is detected;
2. The anti-COVID-19 IgG antibody is detected;
3. The IgG and IgM anti-COVID-19 antibodies are both detected.

We consider a result Negative if the anti-COVID-19 IgG and IgM
antibodies are not detected, and we consider the test invalid if the
quality control band C does not colour, regardless of whether the IgG
and IgM bands are coloured or not.

Results

Expected outcomes

Primary outcomes: To better understand the clinical performance
of the test, we will evaluate the number of patients with constant
negative results that do not develop clinical signs of COVID-19 at the
end of the trial (true negative), and the number of patients that during
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Figure 1: Demographic characteristics of the case series: left Age distribution by sex (males and female); right age distribution by groups (medical

staff and patients).

Table 1: The exact McNemar test obtained by table gave p>0.9999, while
the Cohen'’s k was equal to 1 (CI95% from 1.0 to 1.0), e.g., the concordance
is not attributable at all to any random cause.

VivaDiag
Negatives Positives Total
© Negatives 17 0 17
& Positives 0 9 9
“  |Total 17 9 26

the trial become positive to the rapid test early detecting COVID-19
before developing clinical symptoms of SARS-CoV-2 infection.

In those patients with an exposure to SARS-CoV-2 that develop
symptoms, we aim to assess after how many days from the suspected
time of contagion the test become positive. In addition, we will consid-
er how many patients with no symptoms that become positive to the
rapid test during the trial, are also positive to the PCR RT.

Secondary outcomes: The secondary goal of this study is to assess
the accuracy and precision of VivaDiag™ rapid test when compared to
the PCR RT in those patients that become positive to the rapid test.

Moreover, to better understand the exposure to the virus in a pri-
mary care setting, we will evaluate how many patients and how many
healthcare workers become positive during the time of the trial.

Discussion

Although serological assay is frequently used for screening and
diagnosis in patients with suspected viral infections, there are only
few reports on SARS-CoV-2 in the scientific literature. VivaDiag™
COVID-19 IgM/IgG Rapid Test is an in vitro rapid diagnostic test for
the qualitative determination of COVID-19’s IgM and IgG antibod-
ies. The study that we designed and whose protocol we are presenting,
aims to assess the immune response to the clinical performance of the
rapid test in early detecting the infection of SARS-CoV-2 in patients
with no clinical signs of COVID-19 in a primary care setting.

The main input for this research derives from the observation of the
results of the test that we have performed in a pool of patients routine-
ly attending a primary care facility, when compared with the RT-PCR
for SARS-CoV-2. This observation matches the emblematic study by
LiZ, etal [16] about the role of specific monoclonal antibody IgM and
IgG anti SARS-CoV-2. Li’s study seems to confirm the validity of the
test and the advantages compared to RT-PCR.

Similar results are reported by Liu L, et al. [17] in a study on 238 pa-
tients admitted to the hospital. In contrast, Cassaniti I, et al. reported
a poor performance of the test, when the test was performed in emer-
gency settings and in acute patients [18]. However, our study design
is intended for the evaluation of the rapid serologic test in primary
care settings and mainly for the screening of SARS-CoV-2 infection in
high-risk asymptomatic patients.
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According to the previous findings, we speculate that the serolog-
ical test can be used for the early detection of positive patients be-
fore the onset of clinical symptoms. Moreover, the antibody tests can
play an important role in addition to RT-PCR tests [14]. Because the
test does not require special equipment and training, and can be per-
formed with the use of basic personal protective equipment, it may be
particularly useful in a primary care setting and for the rapid screening
of a high number of patients and of healthcare workers, improving the
response of the health systems to the current pandemics. Moreover,
as long as a rapid test may be the only possible strategy for a popula-
tion screening in poor-income areas and in developing countries, the
results that will come from our study may become crucial to better
design and implement future interventions in those areas.

Our protocol has some limitations. Because the main aim of the
study is not to assess the specificity and sensitivity of the serological
rapid test when compared to the RT-PCR, we can only rely on the
results of previous publications to assess the correspondence among
the two tests. This also means that the results that will come from our
study may apply only to the VivaDiag™ rapid test; although we can
speculate that the findings from our research will be similar when oth-
er serological rapid tests are used in the same settings. In addition, as
the research will take place in a primary care department, we cannot
follow-up patients admitted to the hospital secondary to Covid-19
diagnosis, and data missing from these same patients may affect the
results of the future trial. Nevertheless, we believe that this study will
provide valuable information enlightening an area where at the mo-
ment we are walking totally blindly.

Conclusion

In conclusion, considering the favorable result of the test of vali-
dation against RT-PCR-that come from the preliminary observations
that triggered our study protocol, the exact concordance between the
methods even excluding the concordance due to chance (Cohen’s k=1;
CI95%: from 1 to 1), and based on the considerations set out above,
we believe it is urgent to better understand if the rapid test is actually
effective and reliable, especially for the screening purpose that we have
presented in our protocol. We reckon that the protocol we have de-
signed can provide relevant information to establish the effectiveness
of the rapid serological test in real clinical settings we therefore foster
other studies based on our research protocol to better understand the
clinical performance of the test. If the results are consistent with our
preliminary observations, this or similar rapid tests may be broadly
used for the clinical screening of Covid-19, both in the medical staff
and in the general population, improving the prevention strategies and
the response to the epidemic, and augmenting at the same time the
chance of making an early diagnosis in patients with or without symp-
toms of COVID-19.
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