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Where there is little or no access to molecular testing, serology 
tests provide a means to quickly triage suspected cases of COVID-19

Serological tests confirm the low incidence of COVID-19 in chronic rheumatic 

inflammatory diseases treated with biological DMARD.

Benucci M, Damiani A, Giannasi G, Li Gobbi F, Quartuccio L, Grossi V, Infantino M, 

Manfredi M. Ann Rheum Dis. 2020 Jul 6:annrheumdis-2020-218214.

Prevention and control of COVID-19 in the penitentiary of Florence

Mirco Capacci, Maria Infantino, Valentina Grossi, Barbara Lari, Sergio Fabbri, Alessio 

Bellucci, Patrizia Sani, Alessandro Perri, Maurizio Benucci, Lorenza Cristiano, Luciana 

Amendola, Francesca Veneziani, Patrizia Casprini, Sandra Rogialli, Mariangela 

Manfredi. Clin Chem Lab Med. 2021;59:e239-e241.

The role of serological testing combined with RT-PCR to support diagnosis of COVID-

19: a real-life report

Annamaria Grazia Gelli, Maria Infantino, Mariangela Manfredi, Roberta Lamanna, 

Patrizia Casprini, Valentina Grossi, Barbara Lari, , Maurizio Benucci, Silvia Pancani, 

Benedetta Ciambotti, Elisa Grifoni, Marianna Mannini, Stefania Di Martino, Eleonora 

Sisti, Silvia Dolenti, Giulia Vannini, Roberto Tarquini, Simone Vanni, Luca Masotti

SARS-CoV-2 infection serology: a useful tool to overcome lockdown?

https://pubmed.ncbi.nlm.nih.gov/32632035/


Meschi S, et al. Clin Chem Lab Med. 2021;59:2010-2018

Levels of anti-SARS-CoV-2 IgG RBD (BAU/mL) calculated by multivariate 

logistic regression models corresponding to a 99% probability of being at or 

above different microneutralization IC90 dilution titers

Predicting the protective humoral 
response to SARS-CoV-2 vaccine



KINETICS

Lei Liu, et al. medRxiv 2020.03.06.20031856



SEROLOGICAL TESTS- Target Antigens



SEROLOGICAL TESTS- Target Antigens

Nucleocapsid (N)
Spike (S)
Receptor Binding Domain(RBD)   

Infection (2020) 48:665–669

Main target antigens:
RBD, S1, full-length spike, nucleocapsid



COVID-19 AND THE PATH TO IMMUNITY

B cell response
• Binding antibodies
• Neutralising antibodies

T cell response
Could T cell-based assays be used 
for immune monitoring as an 
alternative to antibody tests?

Adapted from the World Health Organisation – EPI-WiN webinar COVID-19 immunity

Asymptomatic phase
[incubation period]

Symptoms

PCR/viral antigen testing Antibody testing

Time since exposure to SARS-CoV-2

Recovery

Virus detectable T cell-mediated response
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IgM



NEUTRALISING ANTIBODIES

Courtesy of 
L.Subissi



This review has evaluated data from 25 
commercial tests and numerous in-house 
assays

THE LACK OF HARMONIZATION OF TEST RESULTS



Sensitivity varies with the time since of onset of symptoms Cochrane Database of Systematic Reviews

THE LACK OF HARMONIZATION OF TEST RESULTS



363 
immunoassay

314 
commercialized

213 RDT 12 FDA-EUA

61 RUO

FIND



www.fda.gov › medical-devices

EUA Authorized Serology Test Performance | FDA

https://www.fda.gov/medical-devices/coronavirus-disease-2019-covid-19-emergency-use-authorizations-medical-devices/eua-authorized-serology-test-performance


Jan’20 Mar Apr Dec’20 Aug‘21

SARS-CoV-2 
isolation

WHO 
declared  

COVID-19 PHE

COVID-19 
pandemic

Research 
reagent and 

reference 
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Aprile 2020
Test quantitativo

Anti-SARS-CoV-2 N+S
monitoraggio infezione

66416 esami fatti

1st vaccine authorised

WHO ECBS meeting
Establishment of  

IS for SARS-CoV-2 RNA

IS for anti-SARS-CoV-2 immunoglobulin

Reference Panel for anti-SARS-CoV-2 
antibody

Timelines of COVID-19 serology

20/146       
20/136
20/268

20/136 WHO IS  
depleted

SECONDARY 
STANDARDS 
AVAILABLE

Courtesy of Giada Mattiuzzo

Settembre 2020
Test quantitativo

Anti-SARS-CoV-2 N+S
Screening personale

scolastico

20384 esami fatti

Febbraio 2021
Test quantitativo

Anti-SARS-CoV-2 S-RBD
Risultati in BAU/mL

Monitoraggio vaccinazione

8226 esami fatti

Maggio 2021
Test quantitativo

Anti-SARS-CoV-2 S-RBD
Risultati in BAU/mL

Screening personale sanitario

5809 esami fatti



The establishment of WHO international reference standards for                              
SARS-CoV-2 antibodies would facilitate the standardization of such 
assays thus strengthening the comparability and harmonization of 

datasets obtained by different laboratories worldwide.
In turn, this would help to establish the protective antibody levels 

needed to develop efficacious vaccines and therapeutics, while also 
improving the comparability of data collected during epidemiological 

and immunological surveillance studies.



• Primary calibrant – no a validation tool 
nor a positive control for routine use

• Sets a common language does not 
standardised assays

• Use of the standard WON’T make a bad 
assay good



Methods: 125 data sets

NEUTRALISATION ASSAY (27)
LIVE SARS-CoV-2* (15) 

PRNT/FRNT
CPE
MN

PSEUDOTYPED VIRUS(12)
VSV(Luc)
HIV(Luc)

ELISA (78)
IgG:

In house (44) 
Commercial kit * (18)

IgM (7), IgA (9)

RBD, S1, Spike, N, M, E and S2

* 9 different isolates * 13 different kits

OTHERS (20)
Flow cytometry-based binding 

Ab assay
Lateral flow immunoassay

Fusion inhibitory assay
ACE2 binding inhibitory assay

Courtesy of Giada Mattiuzzo



Uptake WHO IS for anti-SARS-CoV-2 immunoglobulin

Data/graphs  kindly provided by Hanvir Klair and Assam Rassol

Over 2400 units 20/136  were shipped 
to 581 individual customers

Knezevic et al. Lancet Microbe 2021

Courtesy of Giada Mattiuzzo







CV 0,68 AU/ mL a CV 0,38 BAU/mL



Infantino M,. Int Immunopharmacol. 
2021;100:108095

RESULTS



Thermo Fisher 

S1 IgG

Mindray

S RBD IgG

(r) 0.847 Mindray

S RBD IgG(n) 63

Roche                 

S RBD tAb

(r) 0.634 0.729 Roche                 

S RBD tAb
(n) 66 82

Snibe

S RBD IgG

(r) 0.867 0.940 0.771 Snibe                    

S RBD IgG
(n) 65 80 81

DiaSorin

Trimeric S 

IgG 

(r) 0.910 0.687 0.513 0.813 DiaSorin

Trimeric S 

IgG
(n) 46 48 48 48

Euroimmun

S1 IgG

(r) 0.942 0.796 0.689 0.893 0.762

(n) 63 66 66 66 46

Infantino M,. Int Immunopharmacol. 
2021;100:108095

RESULTS



DIAGNOSI COVID19
L’evoluzione dei test



Neutralizing antibodies (Nabs)



Pieri M, Front Biosci (Landmark Ed). 202221;27:74

Test surrogati di neutralizzazione:                 
quale supporto nelle indagini sierologiche? 



The role of neutralizing antibodies following the BNT162b2 

mRNA vaccine in a cohort of Italian healthcare workers 

(submitted 2021)



• Laboratori partecipanti: 132                                                   
(di cui 68 centri Regione Toscana)

• 18 Regioni

• Valutazione dei risultati: 

qualitativa

quantitativa

SIEROIMMUNOLOGIA SARS-CoV-2 - Ciclo 2021

Centro di Riferimento Sicurezza e Qualità

Valutazione esterna di qualità



SIEROIMMUNOLOGIA SARS-CoV-2 - Ciclo 2021

Centro di Riferimento Sicurezza e Qualità

Valutazione esterna di qualità

anti-SARS-CoV-2

Ig TOTALI 4 CLIA (n=36)

IgG 7 CLIA (n=42), 1 CMIA (n=35), 1 ELFA (=11), 1 ELISA (=7), 1 
IMMUNOCROMATOGRAFIA (=4)

IgM 5 CLIA (n=33), 1 CMIA (n=28), 1 ELFA (=12), 1 ELISA (=6), 1
IMMUNOCROMATOGRAFIA (=4)

DISTRIBUZIONE DEI METODI

 Alcuni partecipanti hanno inviato sia i dati delle totali che IgG e IgM
 Alcuni partecipanti hanno espresso i risultati in BAU/mL e altri in UA/mL



DISTRIBUZIONE DEI METODI



ANALISI QUALITATIVA



ANALISI QUANTITATIVA



1 Positivo anti-SARS-CoV-2 IgG

2 Negativo

3 Positivo anti-SARS-CoV-2 IgG +IgM

4 Positivo anti-SARS-CoV-2 IgG+IgM

5 Positivo anti-SARS-CoV-2 IgG

6 Positivo anti-SARS-CoV-2 IgG +IgM

7 Positivo anti-SARS-CoV-2 IgG +IgM

8 Positivo anti-SARS-CoV-2 IgG

SIEROIMMUNOLOGIA SARS-CoV-2 - Ciclo 2021

Centro di Riferimento Sicurezza e Qualità

Valutazione esterna di qualità

Risultato atteso



Positivo anti-SARS-CoV-2 IgG



Negativo



Positivo anti-SARS-CoV-2 IgG +IgM



Positivo anti-SARS-CoV-2 IgG+IgM



Positivo anti-SARS-CoV-2 IgG



Positivo anti-SARS-CoV-2 IgG +IgM



Positivo anti-SARS-CoV-2 IgG +IgM



Positivo anti-SARS-CoV-2 IgG





47.1% Positive
52.9% Negative





This study confirmed the lack of cross-reactivity between RF and anti-S1 
RBD IgM, offering to clinicians a valuable tool for a better management of 

RA patients undergoing SARSCoV-2 serological tests



Main concepts

• Important to acknowledge differences between Ab response
(interassays variability) against the different viral antigens.

• Anti-Spike Ab correlate better than anti-N Ab with 
neutralising activity

• Reliable serological assays are needed to understand the 
real impact of COVID-19 through sero-epidemiological 
studies.

• Development and harmonisation of serological assays for 
COVID-19 antibodies are important to evaluate the vaccine 
and treatment responses and to compare the multiple 
candidates.




