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Letter to the Editor

Comparative T and B immune responses of four different =g
anti-COVID-19 vaccine strategies 6 months after
vaccination

Dear Editor,

Differences in effectiveness against severe disease were initially
observed between COVID-19 vaccines during the period of pre-
dominance of the SARS-CoV-2 Alpha (B.1.1.7) variant, with mRNA
vaccines (BNT162b2 and mRNA-1273) being more effective than
the adenovirus-vectored ChAdOx1 vaccine.! After the emergence
of the Delta (B.1.617.2) variant, a modest decrease in protection
was noted after two doses of all vaccines. However, effectiveness
against mild infection was substantially attenuated in comparison
to Alpha variant, especially for the ChAdOx1 vaccine.*-6 First data
indicate that waning of protection against reinfection and symp-
tomatic infection is faster for Omicron (B.1. 1.529) than for Delta
infections.” We read with interest the article by Ferré et al., show-
ing a drastic waning of antibody response 3 months after the sec-
ond dose of BNT162b2 in healthcare workers (HCWs) associated
with a loss of neutralization activities against variant strains.® Nev-
ertheless, the assessment of T-cell responses, crucial for protection
against SARS-CoV-2 infection and disease severity, has not been
performed. To better understand differences of risk of COVID-19-
related outcomes, we need for supportive studies that evaluate the
comparative immunogenicity conferred by different vaccines and
vaccination strategies and their durability.

In a prospective longitudinal cohort (COVIDIM Study) of HCWs,
we analysed immune response 3 and 6 months after full vaccina-
tion against SARS-CoV-2 with either mRNA-1273, BNT162b2 and/or
ChAdOx1 vaccines. SARS-CoV-2 anti-RBD IgG responses were quan-
tified by an enzyme-linked immunosorbent assay (SARS-CoV-2 IgG
Il Quant assay, Abbott, Chicago, USA). Memory SARS-CoV-2-specific
T-cell responses were quantitatively analyzed by an interferon-
gamma (IFN-y) release assay (IGRA) (QuantiFERON SARS-CoV-2,
Qiagen, Hilden, Germany) in response to stimulation by SARS-CoV-
2 spike antigens. Antibody and specific-IFN-y levels were com-
pared between independent groups (according to vaccine types
and participants previously infected vs uninfected) with the Mann-
Whitney test. All tests were two-sided, with a Type I error set at
0.05.

We enrolled 300 participants who had received one (n = 27,
because of previous SARS-CoV-2 infection) or two doses (n = 273)
of vaccine during February -June 2021. The mean age of HCWs was
46.4 + 11.1 years, and 84.7% were female. We compared immune
responses 3 months (96.0 + 11.4 days) and 6 months (174.0 + 8.4
days) after the last dose of each vaccine for the entire cohort and
for previously infected vs uninfected HCWs. Previous infection was
defined as anti-nucleocapsid positivity (SARS-CoV-2 IgG assay, Ab-
bott) and/or history of positive PCR result on nasopharyngeal swab.

https://doi.org/10.1016/j.jinf.2022.03.006

Among uninfected HCWs, anti-RBD IgG levels after 2-dose
mRNA-1273 vaccine were significantly higher at M3 than
those induced by 2-dose BNT162b2 vaccine (p < 0.0001), 2-
dose-ChAdOx1 vaccine (p = 0.001) or the heterologous ChA-
dOx1 | BNT162b2 prime-boost vaccination (p < 0.0001) (Fig. 1).
2-dose BNT162b2 induced a higher anti-RBD IgG response
than 2-dose ChAdOx1 (p = 0.003) but the heterologous ChA-
dOx1/BNT162b2 prime-boost vaccination achieved an antibody re-
sponse comparable to that of 2-dose BNT162b2 (p = 0.26) (Fig. 1).
Analysis of spike-specific T-cell response at M3 confirmed the
greater immunogenic properties of 2-dose mRNA-1273 than 2-dose
BNT162b2 (p = 0.02), which seems to induce a higher immune re-
sponse than 2-dose ChAdOx1. However, the difference was not sig-
nificant (p = 0.09) probably due to the small number of individuals
in this group (Fig. 1). The heterologous ChAdOx1 | BNT162b2 vacci-
nation achieved the same level of cellular immune response as the
2-dose mRNA-1273 (p = 0.53) or BNT162b2 (p = 0.08) vaccines
(Fig. 1).

A significant waning of antibody response induced by vac-
cines was observed between M3 and M6 in uninfected COVID-
19 HCWs, with a median decline of anti-RBD IgG titers by 65.3%
[59.3 - 72.2] with 2-dose mRNA-1273, 61.5% [54.9-68.7] with 2-
dose BNT162b2, 51.2% [48.9-54.8] with 2-dose ChAdOx1 and 61.5%
[55.9 - 67.0] with ChAdOx1/BNT162b2. Hence, the highest anti-
RBD IgG titer 6 months after vaccination was elicited by 2-dose
mRNA-1273, followed by 2-dose BNT162b2 or the heterologous
ChAdOx1/BNT162b2 vaccination and finally by 2-dose ChAdOx1
(Fig. 1). Similarly, spike-specific T-cell response had a median de-
cline over time between M3 and M6 of 26.3% [6.9-49.7] with 2-
dose mRNA-1273, 40.0% [6.7 - 61.1] with 2-dose BNT162b2, 17.6%
[0.0-51.5] with 2-dose ChAdOx1 and 38.8% [17.3-63.7] with the
heterologous ChAdOx1/BNT162b2 vaccination. The highest specific
IFN-y response 6 months after vaccination was elicited by mRNA-
1273, followed by BNT162b2 equal to ChAdOx1/BNT162b2, and fi-
nally by ChAdOx1 (Fig. 1).

In previously SARS-CoV-2-infected vaccinees with a single dose,
antibody responses at M3 exceeded those found in uninfected
HCWs fully vaccinated with mRNA-1273 (p = 0.03), BNT162b2
(p < 0.0001), and ChAdOx1 (p = 0.03) vaccines. At M6, we ob-
served similar drop values to those measured in uninfected HCWs,
and anti-RBD IgG titers remained higher at M6 in previously SARS-
CoV-2-infected than in uninfected HCWs for each vaccine (mRNA-
1273 (p = 0.07); BNT162b2 (p < 0.001); and ChAdOx1 (p = 0.01))
(Fig. 1). Analysis of spike-specific T-cell response confirmed the
greater immunogenic properties of the mRNA-1273 vaccine at M3
and M6 than those of the others vaccines (Fig. 1). Specific I[FN-y
response induced by a single vaccine dose of mRNA-1273 in pre-
viously infected HCWs exceeded at M3 and M6 that induced by
2-dose mRNA-1273 in uninfected HCWs (p = 0.02 and p = 0.03,
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Fig. 1. Comparative immunogenicity of mRNA-1273, BNT162b2 and ChAdOx1 COVID-19 vaccines 3 and 6 months after vaccination

Serum anti-RBD IgG antibodies and IFN-y secreting memory T-cells via an interferon-gamma release immunoassay that uses a mix of SARS-CoV-2 spike proteins selected
to activate both CD4+ and CD8+ T-cells. Box and whiskers plot indicating median and interquartile range associated with 10-90 percentile. Outliers are indicated by gray
dots. One participant vaccinated with BNT162b2 withdrew during follow up, and three HCWs vaccinated with mRNA-1273 (n = 1) and ChAdOx1 |/ BNT162b2 (n = 2) were
excluded from the M6 analysis because they developed a Delta infection between M3 and M6. BAU: binding antibody unit; IFN-y: interferon gamma; IU: international
unit; M3: 3 months after full vaccination; M6: 6 months after full vaccination; RBD: receptor-binding domain. Uninfected HCWs received two doses of vaccine. SARS-CoV-2

infected-HCWs before vaccination received one dose of vaccine.

respectively). In contrast, no difference was found between the two
groups for BNT162b2 or ChAdOx1 vaccines.

We report the variable immunogenicity elicited by four differ-
ent strategies of COVID-19 vaccines 3 months and 6 months af-
ter a primary course of vaccination. Our results confirm differ-
ences previously observed in side-to-side comparisons of vaccines
early after vaccination and show that these differences last over
time. Six months after vaccination, HCWs in both groups (unin-
fected and infected) vaccinated with mRNA-1273 had higher an-
tibody titers and anti-spike T-cell response than those vaccinated
with BNT162b2. However, the difference in immunogenicity ac-
cording to previous infection was greater than the difference be-
tween the 2 mRNA vaccines. These results are consistent with
those reported 3 to 10 weeks after vaccination.’'0 Previous stud-
ies indicated that a heterologous vaccination schedule with a first
dose of ChAdOx1 followed by a second dose of mRNA vaccine pro-
vided higher antibody response one month after the boost than 2-
dose ChAdOx1."" Our results indicate that the greater effectiveness
of ChAdOx1/BNT162b2 prime-boost vaccination was maintained for
up to 6 months, and conferred humoral and cellular response sim-
ilar to that of 2-dose BNT162b2. The clinical effectiveness of vac-
cines requires on-going (re) evaluation, particularly in the context
of the emergence of variants of concern. Further long-term stud-
ies on the effect of booster vaccines (recommended since the late
2021) should help us to assess the dynamics of immunogenicity
according to the vaccination regimens used over time and to vali-
date the most effective vaccination strategies.
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