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Fig. 1. Distribution of quantitative results in seropositive individuals when tested
using the Access SARS-CoV-2 IgG II, Beckman assay according to the vaccine status.
Legend: red diamond = mean; Box = 1st quartile - median – 3rd quartile;
Whiskers = 1st decile – 9th decile.
Survey for prevalence of anti-SARS-CoV-2 antibodies in the
blood donor population has been conducted in different countries
and provided useful epidemiological information for monitoring
the epidemic and estimating the level of herd immunity [1–3]. In
the UK, a study was conducted in March 2021: approximately
3 months after the start of the vaccination campaign, the reported
prevalence of around 42 % for anti-spike antibodies reflected both
immunity resulting from natural infection and post-vaccination
immunity [4]. Recently, a large-scale survey from US blood dona-
tions indicated that the combined infection and vaccination-
induced seroprevalence of anti-spike SARS-CoV-2 IgG was 83.3 %
in May 2021, 5 to 6 months after availability of vaccine to US pub-
lic [5].

Here, we studied 1,876 samples from consecutive voluntary
blood donors collected in the French region of Ile-de-France (de-
partments 75 and 93) in 2021 (875 in January, just before the
beginning of the national vaccination campaign and 1001 in early
July). During the study period, the Alpha and the Delta strains were
predominant in France. All samples were tested for anti-SARS-CoV-
2 IgG antibodies by two serological assays: Anti SARS-CoV-2 IgG
test, (Euroimmun, Lubeck, Germany) and Access SARS-CoV-2 IgG
II (Beckman Coulter, Brea, CA 92821, USA) which target respec-
tively the S1 subunit and the RBD domain of the SARS-CoV-2 spike
protein. The anti-S1 assay was a qualitative test while the anti-RBD
assay provided quantitative results expressed as IU/mL according
to the WHO international standard (NIBSC code 20/136) [6]. Per-
formance for serosurveillance and assays signal half lifes after
index donation persistence have been reported for these assays [7].

In January 2021, no blood donor reported a history of vaccina-
tion and SARS-CoV-2 seroprevalence was 8.57 % and 7.54 % for IgG
antibodies to S1 and RBD proteins, respectively. In July 2021,
70.9 % of blood donors reported a full vaccine scheme and sero-
prevalence was 83 % (anti-S1) and 76.1 % (anti-RBD). Given that
the vaccination rate in adults (>18 years old) at that time was close
to 50 % [8]; this indicates that the blood donor population adhered
to the vaccine recommendations more quickly than the general
population. Among seropositive individuals, antibody titres were
higher in those who had been vaccinated (Fig. 1): the mean titres
of anti-RBD antibodies were significantly higher (p < 0.0001 using
an ANOVA) in vaccinated donors tested in July (582.7 IU/ml
[CI95%: 543.3–622.1]) compared seropositive donors who didn’t
reported history of vaccination tested at the same time
(398.8 IU/ml [CI95%: 320.4–477.2]), or to seropositive donors
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sampled in January before the vaccination campaign (103.8 IU/
ml [CI95%: 84.2–123.4].

Interestingly, in unvaccinated seropositive donors, mean anti-
RBD IgG titres were significantly higher (p < 0.0001 using an
ANOVA) in July 2021 than in January 2021. Considering the inci-
dence data of the disease in the French region of Ile de France
[9], this difference may be explained in January 2021 by the
decrease in antibody titres acquired during the first epidemic peak
(seven months before), and in July 2021 by the recent epidemic
waves (September to November 2021). Among vaccinated donors,
anti-RBD antibody titres did not differ according to ABO blood
group.

Main limitations of our study are (i) date of infection(s) was not
recorded and chronology of infection(s) and vaccination could not
be used for a better understanding of increase or decrease of IgG
anti-SARS-Co-2 levels; (ii) the proportion of individuals dually vac-
cinated and infected cannot be formally estimated; (iii) the propor-
tion of seroreversion resulting from the waning of antibody levels
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with time cannot be assessed both in those with COVID-19 and
those who have only been vaccinated.

In conclusion, the SARS-CoV-2 seroprevalence (around 80 %)
observed in July 2021 in French Ile-de France blood donors con-
vincingly reflects the respective contributions of natural (around
10 % according to January data) and vaccine (around 70 % accord-
ing to donors’ self-reporting) immunity. Our data together with
previous observations [10], suggest that anti-SARS-coV-2 antibody
prevalence and titres represent a compromise between serocon-
versions (new infections and vaccinations) and waning of titres
overtime that may ultimately lead to seroreversion. Follow-up in
blood donor’s population of seroprevalence rates and quantitative
levels of SARS-CoV-2 antibodies may provide useful information to
health authorities concerning dynamics and level of immunity in
general population.
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