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ABSTRACT 
 

Background: Since serum anti-SARS-CoV-2 (severe acute respiratory syndrome 

coronavirus 2) IgA antibodies correlate with secretory anti-SARS-CoV-2 IgA and 

contribute to virus neutralization, we planned an observational study to measure serum 

anti-SARS-CoV-2 IgAs kinetics throughout a 6-month period in coronavirus disease 

2019 (COVID-19) vaccine recipients. 

Methods: The study sample consisted of 97 baseline SARS-CoV-2 seronegative 

healthcare workers (median age 42 years and IQR 31-52 years; 52 females), who 

underwent vaccination with Pfizer/BioNTech Comirnaty mRNA-based vaccine (two 30 

µg doses, 21 days apart). Serum samples were collected at baseline, before the second 

vaccine dose (i.e., day 21), and then 51, 111 and 201 days after enrolment (i.e., 1, 3 and 

6 months after the second vaccine dose). Serum anti-SARS-CoV-2 spike S1 subunit IgA 

were measured with Anti-SARS-CoV-2 ELISA IgA (Euroimmun, Lübeck, Germany). 

Results: Anti-SARS-CoV-2 spike S1 subunit IgA displayed a peak at 1 month after the 

second vaccine dose, but then progressively waned afterwards. The 6-month serum anti-

spike S1 subunit IgA concentration was 71% lower than the peak concentration. The 

rate of subjects with positive IgA values was 0% at baseline, 80.4% at day 21, 97.9% at 

day 51, but then declined to 73.2% and 53.6% at 3 and 6 months after the second 

vaccine dose. Serum anti-spike S1 subunit IgAs measured at 111 and 201 days was 

significantly lower than at the 51-day peak (both p<0.001). Significant inverse 

correlation was found between anti-SARS-CoV-2 IgA antibodies decline at 6 months/ 

and recipients’ age (r=-0.24; p=0.019). 

Conclusion: These findings may provide possible explanation to decreased efficacy of 

COVID-19 vaccines in preventing SARS-CoV-2 infection 6 months after vaccination. 
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Introduction 

Widespread vaccination is now considered the mainstay for limiting the 

dramatic medical, social and economic consequences of the ongoing coronavirus 

disease 2019 (COVID-19) pandemic together with the use of physical preventive 

measures such as face masking, social distancing, and hand hygiene [1]. Several lines of 

evidence now attest that the immediate efficacy of most of the currently available 

COVID-19 vaccines is considerably high (i.e., over 90%) against the risk of 

hospitalization, severe COVID-19 illness and death, whilst effectiveness against the risk 

of infection is lower, typically comprised between 70-90% [2]. Another important 

aspect that has been recently highlighted, is that vaccine efficacy against the risk of 

developing severe COVID-19 illness seems only marginally reduced after 6 months, 

whilst the efficacy for preventing SARS-CoV-2 (severe acute respiratory syndrome 

coronavirus 2) infection displays a much faster and sharper decline. For example, two 

recent US-based studies estimated that vaccine efficacy against hospitalization in people 

who received the Moderna or Pfizer/BioNTech mRNA-based vaccines remained 

substantially unvaried after 6 months, while the efficacy in preventing any type of 

SARS-CoV-2 infection declined between 10 to over 20%, depending on the population 

studied [3,4]. A faster decline of mucosal humoral immunity is a possible explanation 

for such discrepancy, since secretary immunoglobulins, especially immunoglobulin of 

the IgA class, represent one of the first barriers against respiratory pathogens. Since it 

has been demonstrated that anti-SARS-CoV-2 IgAs contribute to higher virus 

neutralization on mucosal surfaces compared with IgGs, and a high correlation has also 

been demonstrated between serum and secretory anti-SARS-CoV-2 IgA [5], we planned 

this observational study to measure serum IgAs kinetics throughout a 6-month period in 

recipients of the Pfizer/BioNTech COVID-19 vaccine. 
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Materials and Methods 

The study population consisted of 100 consecutive SARS-CoV-2 seronegative 

healthcare workers of Peschiera del Garda hospital (Italy), who underwent a full cycle 

of vaccination (i.e., two 30 µg doses, 21 days apart) with the Pfizer/BioNTech 

Comirnaty mRNA-based vaccine (Pfizer Inc., New York, NY, US). Serum samples 

were collected at baseline (i.e., before the first vaccine dose), immediately before the 

second vaccine dose (i.e., day 21), and then 51, 111 and 201 days after enrolment (i.e., 

1, 3 and 6 months after the second vaccine dose). Baseline seronegative status was 

defined as a negative result of anti-spike receptor binding domain (RBD) total serum 

antibodies, measured with Elecsys Anti-SARS-CoV-2 S immunoassay on Roche Cobas 

6000 (Roche Diagnostics, Basel, Switzerland). The serum anti-SARS-CoV-2 spike S1 

subunit IgA were measured with Anti-SARS-CoV-2 ELISA IgA (Euroimmun, Lübeck, 

Germany), a manual ELISA whose analytical characteristics and diagnostic 

performance have been comprehensively reported elsewhere [6,7]. Briefly, the overall 

imprecision was found to be <2% [6], the cumulative negative and positive predictive 

values as high as 98.7% and 66.3%, with 100% sensitivity compared with a cell culture-

based microneutralization test [7]. The result of this test is positive when the value 

(expressed as ratio to the cut-off) is ≥1.1. Results of measurements were expressed as 

median and interquartile range (IQR), and analyzed with Mann-Whitney U and Chi-

square (with Yates’ correction) tests, and with Spearman’s correlation. All study 

subjects provided written informed consent for being vaccination and for undergoing 

anti-SARS-CoV-2 antibodies monitoring. The study was conducted in accordance with 

the Helsinki Declaration and cleared by the Ethics Committee of Verona and Rovigo 

Provinces (3246CESC). 

 

Results 
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Our final study sample consisted of 97 baseline SARS-CoV-2 seronegative 

healthcare workers (median age 42 years and IQR 31-52 years; 52 females), since 3 

subjects were lost on follow-up. The kinetics of serum anti-spike S1 subunit IgA is 

shown in figure 1, demonstrating that IgA antibodies concentration displays a clear peak 

at 1 month after the second vaccine dose, but then progressively wanes afterwards. In 

particular, the 6-month serum anti-spike S1 subunit IgA concentration was 71% lower 

(95% CI, -81 to -61%) than the corresponding concentration at the peak. The rate of 

subjects with positive serum anti-spike S1 subunit IgA values (i.e., ≥1.1 ratio) was 0/97 

(0%) at baseline, 78/97 (80.4%) at day 21, 95/97 (97.9%) at day 51, but then gradually 

declined to 71/97 (73.2%) and 52/97 (53.6%) at days 111 and 201 (i.e., 3 and 6 months 

after the second vaccine dose), respectively. The serum anti-spike S1 subunit IgA 

concentration measured at both 111 and 201 days was significantly lower than that 

measured at the 51-day peak (both p<0.001) (Fig. 1). The rate of subjects with negative 

anti-spike S1 subunit IgA values (i.e., <1.1 ratio) after 6 months did not differ between 

males and females (51.1% vs. 55.8%; p=0.065), but was slightly higher among subjects 

aged ≥60 years (60.0% vs. 52.9%; p=0.009). A significant inverse correlation was found 

between the ratio of antibodies decline measured at 6 months and at the peak (i.e., [201-

day/51-day concentration]) and the age of vaccine recipients (r=-0.24; 95% CI, -0.42 to 

-0.04; p=0.019) (Fig. 2). The median decline was found to be virtually identical between 

men and women (-72 vs. – 71%; p=0.161). 

 

Discussion 

The efficacy of COVID-19 vaccination can be evaluated by a number of 

different endpoints, such as prevention of any type of SARS-CoV-2 infection, lower 

viral load, prevention of symptomatic disease, as well as prevention of hospitalization, 

mechanical ventilation, intensive care and death [8]. Recent evidence suggests that the 
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efficacy of the currently available COVID-19 vaccines remains relatively high against 

the most severe endpoints, though they seem to display a much faster decline of 

effectiveness against asymptomatic or mildly symptomatic SARS-CoV-2 infection. 

Although we would all agree that preventing severe illness and therefore averting 

pressure on healthcare systems is the primary goal of vaccination, preventing infections 

and hence limiting viral spread is not a negligible goal, as continuous circulation of the 

virus may foster the emergence of new variants of concern, which may decrease further 

the efficacy of adaptive immunity acquired by either infection or vaccination [9]. 

Accordingly, the identification of potential surrogates of waned immunity and 

protection is especially important for purposes of targeted booster vaccination. 

Although IgA assessment in serum cannot be straightforwardly associated with 

mucosal immunity, a high correlation has been demonstrated between serum and 

secretory anti-SARS-CoV-2 IgA by Sterlin et al. (i.e., r=0.796) [5], as well as between 

anti-spike S1 subunit IgA and neutralizing antibodies titer by Varnaitė and colleagues 

[10]. A high correlation (i.e., r=0.606) has also been observed by Lapić et al. between 

anti-SARS-CoV-2 RBD (receptor binding domain) antibody levels in paired samples of 

saliva and serum of Pfizer/BioNTech mRNA vaccine recipients [11]. Therefore, serum 

anti-SARS-CoV-2 IgA concentration could be considered an acceptable surrogate of 

mucosal humoral immunity [12]. The results of our study demonstrate that the serum 

levels of anti-spike S1 subunit IgA consistently declined 6 months after 

Pfizer/BioNTech mRNA-based vaccine administration in healthcare workers, with 

nearly 50% of them undergoing IgA seronegativization. Interestingly, we found that 

such decline in anti-SARS-CoV-2 IgA levels was greater in younger individuals, though 

elderly people still displayed a relatively lower titer. Altogether, these findings may 

hence provide a possible explanation to the observed decreased efficacy of COVID-19 

vaccines at preventing SARS-CoV-2 infection at 6 months after vaccination [3,4], and 
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prompt us to suggest that further studies should be planned to define whether targeted 

administration of vaccine boosters should be prioritized in subjects displaying faster 

decline of anti-SARS-CoV-2 IgA, in order to further limit infection and viral circulation 

within the population. 
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Figure 1. Kinetics of serum anti-spike S1 subunit IgA in 100 consecutive SARS-CoV-2 

seronegative healthcare workers receiving a full cycle of Pfizer/BioNTech mRNA-

based vaccination. The two arrows indicate the 2 vaccine doses administration. 
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Figure 2. Spearman’s correlation between the ratio of anti-spike S1 subunit IgA decline 

at 6 months compared to the peak (i.e., [201-day/51-day concentration]) and the age of 

vaccine recipients. 

 

 


