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A growing amount of data have demonstrated, after either severe,
mild or asymptomatic infection by SARS-CoV-2, a decline of neutral-
izing antibody titers (NAbT) over time, although the persistence of
NAb as long as 10-13 months was reported [1�2]. The significance
and the level of NAbT as correlate of protection from reinfection is
still to be defined; nevertheless memory B-cell population and T-cell
mediated immunity appear to be maintained [3].

Turner et al. [4] provided clinical evidence, from people who have
had COVID-19, that long-lived, memory plasma cells that produce
antibodies are generated in the bone marrow. These type of cells,
that can be maintained for many years, provide long-term antibody
production that would offer stable protection at a level of 10�20%
of that during the acute phase, with a shift from antibody production
by short-lived plasma cells to antibody production by memory
plasma cells.

Vaccination with a single mRNA dose after infection boosts NAbT,
bringing them to levels not reached after a complete cycle of vaccina-
tion in healthy individuals [1, 5]. Further, NAbT reach a plateau after
repeated mRNA vaccine boosting, as recently reported in individuals
after ten months from infection [6]; nevertheless the decay kinetic
over time after different boosting due to various vaccine types or dif-
ferent schedules is currently not well defined.

In this issue of EBioMedicine, Havervall et al [7] provides impor-
tant and timely data about the booster effect, in a well characterized
population, of a single ChAdOx1 dose more or less than 11 months
(45 and 37 subjects respectively) after natural infection. At least one
week post dose a strong NAb response was observed, similar or
higher than that after two weeks from two BNT162b2 doses in
healthy individuals. Despite a decline of RBD-specific IgG Ab, the neu-
tralizing capacity remained relatively stable over the first two
months, and ever similar or higher in the ChAdOx1 group with
respect to BNT162b2 ones. Interestingly a similar trend was observed
when Alpha, Beta, Gamma and Delta variants were studied. These
data about the durability over two months of NAbTs in previously
infected and vaccinated individuals contribute to the discussion on
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the recommendation of two dose regimens regardless of preexisting
immunity. Further, data on ChAdOx1 confirming evidences of a broad
response that was already reported in the context of emerging Vari-
ant of Concern (VoC) are very useful, because many items need to be
addressed to clarify this complex picture. These results were obtained
in non-hospitalized individuals, allowing to discuss about an immu-
nity primed by a mild or asymptomatic disease, that is probably a
very common figure into the general population.

Recently lower spike-antibody titers after two doses of ChA-
dOx1 in comparison with BNT162b2 among previously infected or
seronegative individuals were reported; these titers, among previ-
ously infected, were 2.5 fold lower in the ChAdOx1 group and
waned by about five-fold and two-fold in ChAdOx1 and BNT162b2
groups respectively over 70 days after the second dose in naïve
subjects [8]. Preliminary data on heterologous regimens, comparing
ChAd/ChAd versus ChAd/BNT schedule in healthy health care work-
ers (HCWs) against Alpha, Beta and Gamma variants, suggest stron-
ger antibody and T-cell response after heterologous combination
[9], that may be correlate with longer immunity and greater pro-
tection against viral variants. About this, on the need to evaluate in
a composite way the immune response, among HCWs studied 39
weeks post infection with the Wuhan Hu-1 strain, Reynolds et al
[10] showed, three weeks after one BNT162b2 dose, enhanced T-
cell immunity, antibody secreting memory B cell response to spike
and neutralizing antibodies effective against B.1.1.7 and B.1.351
variants, confirming the strong prime-boosting effect of prior infec-
tion on a single BNT162b2 dose vaccination. By comparison, HCWs
receiving one vaccine dose without prior infection demonstrated
reduced immunity against variants. Human leukocyte antigen
(HLA) polymorphisms were correlated with different T-cell
response to B.1.1.7 and B.1.351 spike mutations. Anyway, make the
pool of memory B-cells to be larger than before, leading to a faster,
stronger response to subsequent exposures remains a challenge to
tackle even asymptomatic infections.

Durability of immunity after natural infection and following dif-
ferent vaccination schedule, as well as sustained vaccine efficacy and
vaccine escape, need to be monitored for a long time to come, in a
rapidly evolving scenario, to evaluate the appropriateness and exact
timing of further doses, even with differently designed vaccines, that
appear to be necessary.

The identification of the categories at risk, such as frail or those
most exposed, to make prioritization choices will require a strategy
shared and ethically acceptable, in a global context of great inequality
in access to drug therapy and prevention.
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