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Dear Editor,

Current studies have highlighted the rapid transmissibility of 
the SARS-CoV-2 virus, causing the COVID-19 pandemic, 
also among asymptomatic or minimally symptomatic sub-
jects. The clinical pathway for COVID-19 diagnosis has 
been traced throughout the world and laboratory workflows 
have been defined with validated detection methods, includ-
ing accurate molecular and antigenic laboratory tests. The 
detection of SARS-CoV-2 RNA in nasopharyngeal and/
or oropharyngeal swabs has rapidly developed and made 
available for the identification of patients affected by SARS-
CoV-2 infection, with adequate sensitivity and specificity 
[1]. Concurrently, serological tests identifying SARS-CoV-
2-specific antibodies (Abs), especially IgG and IgM, in 
serum were made available and have been herald as essen-
tial for SARS-CoV-2 viral infection surveillance within the 
community to assist in both economic and social recovery. 
However, the immunological significance of IgG and IgM 
are currently undefined, including the duration of protection 
against SARS-CoV-2 viral infection and what they signify in 
asymptomatic subjects. Further, the utility of IgG and IgM 
in acute infection diagnosis is limited by several factors, 

such as symptom onset and cross-reactivity to non-SARS-
CoV-2 virus proteins. Negative serological results do not 
exclude SARS-CoV-2 infection, especially among subjects 
with recent exposure to the SARS-CoV-2 virus.

Serologic assays for SARS-CoV-2 play an important role 
in understanding the viral epidemiology in the general popu-
lation, by determining the proportion of a population with 
previous SARS-CoV-2 infection, and identifying groups 
at higher risk for infection or groups potentially immune 
(https://​www.​cdc.​gov/​coron​avirus/​2019-​ncov/​lab/​resou​rces/​
antib​ody-​tests-​guide​lines.​html). Available evidence showed 
that serological test are characterized by low sensibility and 
high specificity, and could provide a rapid answer for sus-
pected case of COVID-19. However, in low prevalence set-
tings, these tests may provide false-positive results, resulting 
in a low positive predictive value [2].

Current epidemiological studies suggest that in SARS-
CoV-2 infections, IgM and IgG may arise almost simul-
taneously within 2–3 weeks after illness onset, but how 
long these specific antibodies remain detectable following 
infection is subject of study for several researchers [3] or, in 
some subjects, be undetectable following infection. Thus, 
the identification of IgG and IgM may be clinically insig-
nificance unless associated with other laboratory or imaging 
test results.

Currently, there are many methods available for the detec-
tion of specific Abs, including enzyme-linked immunosorb-
ent assay (ELISA), chemiluminescent assay (CLIA), or Lat-
eral Flow Immunochromatographic Assays (LFIA), which 
all have relatively high throughput capacity and less strin-
gent specimen requirements compared to RNA-based assays. 
However, diagnostic accuracy remains suboptimal [4], and 
Abs testing alone is unlikely to be adequate in assisting clini-
cal decision. A recent meta-analysis reported a wide range 
of pooled sensitivity among different assay methods (97.8% 
for CLIA and 66% for LFIA) yet consistent rates if adequate 
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specificities (96.6% vs 99.7%) [5]. Furthermore, specific IgG 
and IgM accuracy are different. IgG serology has high sen-
sitivity and specificity that improves when performed more 
than 2 weeks after RNA detection, confirming the clinical 
significance of IgG for epidemiologic studies. IgM is usu-
ally interpreted as an indicator of acute infection but due to 
low sensibility, rates of false-negative results questions its 
usefulness in limiting the spread of SARS-CoV-2 infection 
[6, 7], even if its role in neutralization activity has been 
demonstrated [8, 9].

We, therefore, aimed to assess the clinical utility of IgM 
detection in SARS-CoV-2 infection based on a clinical 
reality. We conducted a retrospective study with big data 
analysis of a laboratory database, including all serological 
tests for specific SARS-CoV-2 Abs IgG and IgM detection 
and oropharyngeal and nasopharyngeal swabs for SARS-
CoV-2 RNA detection (Alinity m SARS-CoV-2 Assay—
Abbott Molecular), executed between 11 March 2020 and 
30 September 2020, in an Italian province of 700.000 people 
(www.​moden​astat​istic​he.​it). During the study period, a total 
of 69,343 serological tests (in 42,911 subjects) and 140,065 
swabs (in 88,771 subjects) were performed at laboratory of 
the public hospital of Modena (Table 1). All serum samples 

collected from health care workers were processed using 
qualitative and commercially available, rapid lateral flow 
immunoassay tests (Techno Genetics KHB Group—Shang-
hai) for 2019-nCoV IgG and IgM antibodies. Positive results 
to either IgG or IgM or both IgG and IgM were confirmed 
using a chemiluminescent method (iFlash 1800—YHLO 
Biotech Co., Ltd., Shenzhen, China). All the tests were 
CE compliant and were performed according to manufac-
turers’ instructions with maximum standardization (room 
temperature, sample volume, reading time, etc.). Subjects 
with a positive result were contacted from the Department 
of Public Health for further tests (viral RNA research or 
subsequent serological tests) for definitive diagnosis (Fig. 1). 
The median time between first serological test and subse-
quent molecular test was 7 days. Most subjects screened 
(n = 40,559; 94.5%) had negative results for both IgG and 
IgM. Of the 640 subjects (1.5%) with IgG and IgM posi-
tive results, 533 oro- or nasopharyngeal swabs were per-
formed and viral RNA research confirmed positivity in 
16% (n = 85). Of the subjects with IgG negative and IgM 
positive/dubious results with subsequent swabs, viral RNA 
research confirmed positivity in only 1.4% (n = 7/478) sub-
jects. Subsequent serological testing showed that 187 sub-
jects were IgG-/IgM-, and confirmed IgG positivity in 8 
subjects (1.6%). Of these, only 1 patient had a previous IgM 
positive result, instead 3/7 patients with a first IgM posi-
tive result had subsequent IgG seroconversion. However, of 
subjects with IgM positive/dubious 638 (49%) performed a 
subsequent serological test in median 17 days after the first, 
and 406/638 (63%) had IgM- result. Conversely, in subjects 
with IgG positive and IgM negative/dubious, a positivity 
rate of 7.8% was confirmed (104/1335 swabs performed). 
Therefore, analysis suggests that up to 98% of serological 
test results of IgM positivity/dubious and IgG negativity are 
false positive whereas, serological test results of IgG posi-
tive and IgM negative/dubious are confirmed true positives 
in around 7.9% of subjects. Therefore, although IgM posi-
tive/dubious and IgG negative is uncommon (1.2%), results 

Table 1   Serological tests and RNA viral detection with relative posi-
tivity observed during the study period

Number of 
tests performed

Number of subjects (%)

Serological test for specific 
SARS-CoV-2 Abs IgG 
and IgM detection

69,343 42,911

 IgM positive results 1235 (1.8%) 904 (2.1%)
 IgG positive results 3524 (5.1%) 2132 (5.0%)

Oropharyngeal and 
nasopharyngeal swabs 
for SARS-CoV-2 RNA 
detection

140,965 88,771

 Positive results 8278 (5.9%) 4796 (5.4%)

Fig. 1   Testing pathway: serological test and RNA viral detection with relative positivity according to initial IgG and IgM observations. Dub 
dubious
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do not appear to be useful in the identification of patients 
infected with SARS-CoV-2.

Currently serological tests are incorporated in European 
and International guidelines for testing symptomatic and 
asymptomatic patients, as well as contacts of positive cases. 
To improve serological testing performance, an algorithm 
considering the combination of two or more tests has been 
hypothesized to increase positive predictive value from 50 
to 100% (https://​www.​fda.​gov/​medic​al-​devic​es/​coron​avirus-​
disea​se-​2019-​covid-​19-​emerg​ency-​use-​autho​rizat​ions-​medic​
al-​devic​es/​eua-​autho​rized-​serol​ogy-​test-​perfo​rmance) and 
may be more useful to guide COVID-19 diagnosis and man-
agement, as well as assess the epidemiology of the infection.

Furthermore, antibodies against the receptor-binding 
domain of the spike protein and the nucleocapsid protein 
are now detectable and have been associated with neutral-
izing activity, but it is not certain that the their presence in 
serum protects against subsequent reinfection. Consequently, 
individuals who have had past SARS-CoV-2 infection could 
potentially be reinfected and then contribute to viral trans-
mission, leading to a false sense of protective immunity [10].

Despite limitations, SARS-CoV-2 serological tests have 
several applications in public health; safeguarding patient, 
healthcare workers and general population health; assess-
ing the chance of reinfection in subjects with IgG positive 
results; estimating the risk of transmission within a commu-
nity. Moreover, the application of serological tests assist in 
community social life, enabling interventions such as getting 
back to school and work despite a global pandemic. Further 
assessment of serological test efficacy are needed to opti-
mize COVID-19 detection methodology, therefore, provid-
ing important information about previous infection, and to 
clarify important questions, such as the clinical significance 
of the presence of antibodies and the degree and duration of 
immunity protection.

Overall, the serology tests can be used to establish the 
real extent of an outbreak, map its geographical distribution, 
and identify at high-risk subjects, but they are not appropri-
ate for the population screening, especially in low prevalence 
settings where this approach may results in false-positive. 
However, asymptomatic patients or those at early stage of 
disease might have low antibody concentrations that could 
give false-negative results. At present, RT-PCR analysis on 
clinical specimens from patients with suspected COVID-
19 is considered the confirmatory test for the diagnosis of 
SARS-CoV-2 infection by WHO and Centers of Disease 
Control and Prevention (https://​www.​ecdc.​europa.​eu/​en/​
publi​catio​ns-​data/​novel-​coron​avirus-​sars-​cov-2-​disch​arge-​
crite​ria-​confi​rmed-​covid-​19-​cases). Despite the good diag-
nostic accuracy, the efficiency of RT-PCR depends on many 
factors, including sample type, stage of infection, time from 
onset of symptoms, and need of high-specialized laboratory 
technicians [11, 12]. In this condition, the antigen test, rapid, 

cheap and easy to perform test, is developed and introduced 
for screening at high-risk subjects. Although less sensitive 
than molecular tests in detecting viral RNA, antigen tests 
perform well on individuals with high viral load in their 
upper respiratory tract [13].

In summary, our study, based on big data analysis applica-
tion, does not support the use of serological test for medical 
decision making, confirms the scarce clinical utility of IgM 
anti SARS-CoV-2 detection in COVID-19 management, and 
underlines the responsibility of laboratory medicine profes-
sionals to highlight limitations of the SARS-CoV-2 serologi-
cal tests due to uncertainty in their interpretation.
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