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In an interesting study conducted during the
early days of the COVID-19 pandemic spread,
Gabriele Cerini and Emergency Department
(ED) COVID-19 Investigators Group from Uni-
versity Hospital Careggi of Florence, have pro-
spectively evaluated the use of titration of im-
munoglobulins IgM/IgG for SARS-CoV-2 in ad-
dition to nasopharyngeal swab for viral nucleic
acid detection and real-time reverse-transcription
polymerase chain reaction (rRT-PCR) for CO-
VID-19 — recognized as gold-standard essay for
diagnosis SARS-CoV-2 infection.! In large casu-
istry, these authors have evaluated serologic and
molecular tests in patients observed in ED with
at least one risk factor for COVID-19 infection
at ED presentation: cough, pharyngitis, tempera-
ture >37.5 °C, dyspnea, oxygen saturation <94%,
respiratory rate >20 per minute, need of oxygen
implementation or ventilation, close contact with
a suspected or confirmed COVID-19 case. Onset
of overall signs or symptoms was 2 days, with
interval range of 1-4 days. The authors found
that the accuracy of physician’s evaluation alone
(based on clinical features, ECG, EGA, bedside
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diagnostic imaging tests as lung ultrasound or
chest X-ray) was like the accuracy of physician’s
evaluation plus serology in order to distinguish
patients in COVID-19 “likely” or “unlikely;”
whereas the sensitivity of nasopharyngeal swab
with serology to rule out COVID-19 infection
was not significantly different from the sensi-
tivity of nasopharyngeal swab alone. Finally,
authors concluded that in early-stage evaluation
of clinically suspected COVID-19 infection, the
serologic tool was not useful and accurate for di-
agnosis of acute infection of COVID-19 in ED;
therefore, not recommending it to rule out CO-
VID-19 infection in association with physician’s
gestalt or in association with the first nasopha-
ryngeal swab.

The worldwide impact and rapid spread of
the COVID-19 pandemic induced several inter-
national research groups to increase diagnostic
capacity, especially in ED, in order to accelerate
the identification of acute infection cases, early
isolation, and identification of patients needing
ventilatory support and drug therapy.

Several serological studies conducted around
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the world shown that there are two types of anti-
body tests: binding antibody detection and neu-
tralizing antibody detection, this latter prevent-
ing virus infection in vitro, and shortly pending
authorization to treat acute COVID-19 infection.
The former antibody test uses purified proteins
of SARS-CoV-2 to determine antibody binding
coupled with one of the following platforms:
lateral flow immunoassay (LFA), chemilumi-
nescent immunoassay (CIA) and enzyme-linked
immunosorbent assay (ELISA). The LFA detects
IgM and IgG antibodies to SARS-CoV-2 in se-
rum, plasma, or whole blood specimens, with
quick response (15-20 minutes), resulting easily
employable. ELISA and CIA tests are qualita-
tive rather than quantitative, with more reliable
results and utility to correlate well with neutral-
izing titers.2

Serology tests are currently being developed
for the detection of antibodies (in blood plasma
or serum) to two main antigenic targets, the N
nucleocapsid protein and S spike protein, in-
cluding subunits S1 and S2 as well as the recep-
tor-binding domain (RBD) of SARS-CoV-2. A
meta-analysis was recently conducted to inves-
tigate the performance of all available antibody
tests and found that tests using the S antigen
are more sensitive than N antigen-based tests,
whereas some researchers found that antibodies
to N protein are more sensitive than to S protein
during early phases of infection (using immu-
noassay called luciferase immunoprecipitation
systems).> A combined IgG/IgM test displayed
better sensitivity than measuring either antibody
type alone with ELISA tests being more sensi-
tive than LFA.4 Serological tests have varying
levels of specificity and sensitivity and can de-
tect past infections in those who are RT-PCR
negative. On another hand, false positives can
result from cross-reactivity with pre-existing
antibodies from previous infections such as
other coronaviruses (i.e. SARS-CoV or MERS-
CoV); whereas negative results may be due to
antibodies that have not yet formed during the
early stages of infections. Recent study evalu-
ated different serological commercial assays for
the detection of SARS-CoV-2 specific IgG, IgM
and IgA antibodies. They show a very good ana-
lytical performance, in terms of sensitivity and
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specificity, of IgG respect to IgM (low sensitiv-
ity and high number of false negative) and IgA
(high number of indeterminate results) antibod-
ies that seems to be a useful tool for epidemio-
logical serosurveys and retrospective diagnosis
of SARS-CoV-2 infection.’

Regarding evaluation of seroconversion re-
sponse in suspected COVID-19 acute infec-
tion, Cassaniti et al.6 have recently performed
an interesting study conducted in ED of a ter-
tiary hospital in Northern Italy, evaluating both
molecular test (RT-PCR) from nasal swab and
COVID-19 IgM/IgG rapid test (LFA). These
authors tested 110 subjects: 30 healthy subjects
RT-PCR COVID-19 negative, 30 patients RT-
PCR COVID-19 positive (previously admitted
in Intensive Care), and 50 patients at their first
access at ED with suspected COVID-19 infec-
tion (with fever and respiratory syndrome). In
COVID-19 positive previously hospitalized
group, on serum samples obtained at a median
7 days (range 4-11) after the first COVID-19
positive, 63.3% were positive for both IgM and
IgG, 16.7% negative per both IgM-IgG, 16.7%
weakly positive for both IgM-IgG, and only 1
patient was positive for IgM alone. Interest-
ingly, on acute patients evaluated in ED, 24%
were negative for COVID-19 by RT-PCR (1 was
positive for COVID-19 1gM/IgG test), while
76% resulted positive for COVID-19 RT-PCR.
Of these, only 18.4% showed a positive or weak
positive serology for IgM and/or IgG, while ma-
jority (81.6%) was tested negative for the rapid
serology assay, suggesting a sensitivity of the
COVID-19 IgM/IgG rapid test of 18.4%, speci-
ficity 91.7%, negative predictive value (NPV)
26.2%, and positive predictive value (PPV)
87.5% in patients enrolled from emergency area.
This study confirmed that the research for IgM
and/or IgG antibodies has poor utility at the time
of presentation of symptoms suggestive of acute
COVID-19 infection, with useless utility to di-
agnosis of acute disease, while seroconversion
with comparison of antibodies may be useful
later, during hospitalization, or for the purposes
to evaluate the previous contact with the CO-
VID-19 virus in the population.’-

In this regard, Chinese authors showed that
during hospitalization of patients affected by
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acute SARS-CoV-2 disease, the presence of anti-
bodies was <40% among patients within 1 week
of onset, and rapidly increased to 100.0% (Ab),
94.3% (IgM), and 79.8% (IgG) by day 15 after
onset; whereas RNA detectability decreased from
66.7% in samples collected before day 7 to 45.5%
during days 15-39. Furthermore, these authors
found that an higher titration of Abs was indepen-
dently associated with a worse clinical classifica-
tion, suggesting that the antibody detection may
be used as an indicator of the stage of COVID-19
progression to aid disease management.!0

In this regard, some researchers have speculat-
ed that antibodies can be biomarkers of advanced
disease with worse cytokine storm; in fact, it was
observed higher antibody concentrations in pa-
tients with severe disease than in those with mild
disease; in particular in one study conducted in
222 patients, a greater proportion of patients with
high IgG concentrations had severe disease than
did those with low IgG concentrations (52% vs.
32%, P=0.008).11. 12

After reviewing international literature, we
can conclude that both molecular and serologi-
cal tests are intended for patients at different
stages of the disease process with RT-PCR use-
ful for detection of current active infection, and
serology tests for later stages since these assays
detect the presence of SARS-CoV-2 antibod-
ies produced by the bodies humoral immune
system.2 Serologic testing enables the under-
standing of how patients produce antibodies to
SARS-CoV-2, and assays can detect IgA, IgM,
IgG, or total antibody. Profiling of early humoral
response in several studies of patients with CO-
VID-19 determined that IgA and IgM antibodies
can be detected as early as 5 days after new in-
fection, with higher levels detected in the second
and third week,!3. 14 though probably optimal de-
tection of IgM antibodies towards the end of the
first week that peaked during the third week after
symptom onset and may correspond to the emer-
gence of negative results by RT-PCR tests as the
viral load is cleared;!5-17 whereas IgG antibodies
become detectable later in the infection course
around 7-14 days after symptom onset and levels
remained relatively high until 6 weeks,’ 8 until
100% of patients tested positive for IgG within
20 days after symptom onset.!8
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Interestingly, Long et al. found that asymp-
tomatic patients have significantly longer dura-
tion of viral shedding, lower IgG and neutraliz-
ing serum antibody levels compared to the symp-
tomatic group, suggesting that asymptomatic
patients may mount a weaker antibody response
and immunity may diminish within months of
infection.!®

In conclusion, to date the indications evaluat-
ing the seroconversion are: serosurveys in high-
prevalence populations, understanding of the
antibody responses mounted upon SARS-CoV-2
infection and after vaccination, antibody func-
tionality (e.g. virus neutralization) extremely
useful to evaluate immune protection from pos-
sible reinfection (individuals with antibodies to
SARS-CoV-2 are probably less susceptible to re-
infection, reducing the risk of severe COVID-19
and also limiting the possibility of spreading the
virus), and duration of the immune responses. In
the emergency area the finding of a positive an-
tibody titer leads to the classification of the CO-
VID-19 disease in a phase after the acute phase,
and this is clinically relevant because interna-
tional guidelines confirm that these patients have
lower risk to develop worse forms of COVID-19
disease and reduced ability to spread the infec-
tion.
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