
SARS-CoV-2 ELISpot : 

a new test in the COVID-19 

diagnostic and vaccine 

arsenal

Following SARS-CoV-2 infection, an innate immune response 

occurs rapidly at the infection site and then an adaptive 

response occurs within 6-10 days. This response can be 

divided into 2 types: cellular immunity and humoral immunity 

with recruitment and multiplication of virus-specific cells. 

The first response is mainly mediated by effector T cells (CD4+ 

helper and CD8+ cytotoxic T cells) while the second response 

is mainly mediated by antibody-producing B cells. The 

combined action of these specific cells allows the targeted 

elimination of infected cells in the body and the circulating virus 

(1).

However, the antibody response does not always occur 

(Figure 1). In addition, the antibody level may decrease 

significantly after infection. In this context, exploring 

T-cell-related immunity appears relevant. These T cells may be 

detected in the blood 2-4 days after the onset of the symptoms 

and persist for at least 6-9 months.

Figure 1. Sensitivity of the COVID ELISpot assay 

compared to serology testing to detect anti-SARS-CoV-2 

nucleocapsid antibodies in infected patients

In which patients should this 

T-cell-mediated immune 

response be studied?

Serology testing is, to date, the main tool allowing exploring 

the anti-SARS-CoV-2 immune response. Its place in the 

diagnostic and vaccine arsenal has been redefined based on 

the Haute Autorité de Santé (French Health Authority) 

recommendations of June 17, 2021 (2).

Nevertheless, the study of the immune response mediated 

by CD4+ and CD8+ T cells is of interest:

In the retrospective diagnosis of acute SARS-CoV-2 

infection not shown by RT-PCR in patients with negative or 

suspicious serology. This situation is mainly observed in 

patients who developed a pauci-symptomatic or 

asymptomatic form of infection (3). The sensitivity of the 

ELISpot assay in these seronegative infected patients is 

50-80% (4,5).  

In the differential diagnosis of SARS-CoV-2 infection in 

immunocompromised patients (6).

In the follow-up of vaccine efficacy (7), especially in 

immunocompromised patients.

In the study of the efficacy of the vaccines on SARS-CoV-2 

variants (8). 
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What is an ELISpot assay?

The assay consists of measuring the specific cellular 

response against more than 250 peptides of the 

SARS-CoV-2 Spike (S) and Nucleocapsid (N) proteins 

by quantifying the number of interferon γ-producing T 

cells. The lymphocytes of ill or vaccinated patients 

are isolated and then brought into contact with the 

virus antigens (9). After 20 hours of incubation, the 

production of interferon γ is measured. 

A positive assay allows differentiating the immunity 

related to infection with the virus (testing positive for 

anti-SARS-CoV-2 S-protein and N-protein antibodies) 

from the immunity related to vaccination (testing 

positive only for anti-SARS-CoV-2 S-protein 

antibodies).  
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