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Background

• Variant-adapted bivalent mRNA vaccines have been recommended especially in vulnerable 
populations to address the waning immunity and the emergence of immune-escaping 
SARS-CoV-2 variants.

• Unexpectedly, several studies reported that neutralizing antibody levels against omicron 
BA.4/5 and subsequent variants were lower than neutralizing antibody responses against 
the wild-type (WT) strain after a bivalent booster, and not discernibly better than after a 
monovalent original one, suggesting immunologic imprinting to the ancestral virus.

• However, data on immune responses to such vaccines in people living with HIV (PLWH) are 
limited.
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Study aims

1. To assess peak and durability of cellular and humoral responses to an original–BA.4/5 
bivalent mRNA booster in PLWH on effective antiretroviral therapy (ART)

2. To evaluate the role of previous SARS-CoV-2 infection in modulating vaccine-induced 
immune responses



Methods

Baseline Peak Durability

Immune parameters
SARS-CoV-2–specific T cells  flow cytometry
SARS-CoV-2–specific B cells  flow cytometry
RBD-binding antibodies  ELISA
RBD-blocking antibodies  RBD-ACE2 binding inhibition assay

Statistical analyses  Kruskall-Wallis with Dunn’s multiple 
comparisons test and Wilcoxon test



Study population

Original–BA.4/5 bivalent booster administered 
as fourth vaccine dose at a median time of 15 
months from third (monovalent) vaccine dose



The original–BA.4/5 booster does not increase the frequency of SARS-CoV-2–specific Th1/Tc1 
and cytotoxic CD4/CD8 T cells against WT and BA.4/5,

which are similar at all time-points and stable for 9 months
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The original–BA.4/5 booster transiently increases polyfunctionality
of Th1/Tc1 cells reactive against both WT and BA.4/5;

however, polyfunctional Th1/Tc1 cells are higher against WT than BA.4/5

WT BA.4/5

CD4 T cells CD8 T cells



The original–BA.4/5 booster transiently increases levels of RBD-binding
and RBD-blocking antibodies against both WT and BA.4/5;

WT-reactive antibodies are higher than BA.4/5-reactive ones

WT BA.4/5



The original–BA.4/5 booster does not increase the frequency of
SARS-CoV-2–specific memory B cells reactive against WT and BA.4/5;

WT-reactive memory B cells are higher than BA.4/5-reactive ones

WT BA.4/5



T cells

SARS-CoV-2–specific cellular and humoral responses to bivalent booster does not significantly 
differ according to previous SARS-CoV-2 infection
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Conclusions

• The original–BA.4/5 bivalent mRNA booster is able to transiently increase humoral and polyfunctional 
T cell responses towards both wild type and omicron BA.4/5 virus in PLWH on effective ART, 
irrespective of previous SARS-CoV-2 infection, thus providing additional protection against both 
infection and severe disease.

• While T cell responses are cross-reactive against viral variants and stable over time, hence ensuring 
long-lasting protection from severe disease, humoral responses are strikingly imprinted to the 
ancestral virus and wane quickly, pointing to less durable protection against infection.
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