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Key points

Principles of booster vaccines

Key factors determining memory responses: timing, dose, vaccine type..

« Immune fatigue »- the plateau effect!

Immuncompromised patients and need for boosters
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Key immune parameters controlling memory response to vaccines

- éi@ UNIVERSITE

dpitaux s INJE )

l | . 7% DE GENEVE
Genéve

IIIIIIIIIIIIIIIII



Vaccine responses- Induction of B-cell memory
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Antibody levels

Protective antibody levels

«priming»:induction of
Immune response
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better quality
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increased durability?
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N Booster doses to induce memory responses
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Prime/boost response- a complex e 27 UNIVERSITE
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interplay of T and B cell response
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Persistence of affinity maturation 6 months following 2 doses of
MRNA COVID-19 vaccination
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Secondary immune response
(high affinity antibodies)

Prime/boost response- a complex
interplay of T and B cell response

Initial
exposure

Secondary
exposure

Primary immune
response (low
affinity antibodies)
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Increasing the interval between mRNA COVID-19 vaccine dose 1 and 2 UNIVERSITE

increases quantity and quality of antibody responses renTY or eI
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Does the interval between 1st and 2" dose matter? Yes, but may only be g:ﬂggﬁgg
short term
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Effect of dose and timing
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RTS’S Malaria Vaccine
Human challenge model
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Effect of dose and timing on boosting
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SHM by Vaccination Schedule
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Influence of the type of vaccine for priming UNIVERSITE
Learnings from adjuvanted Flu vaccines S racutTy or mepicing
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Key points

* Priming is key! (needs good memory TFh and B cells,
affinity maturation)

e Key factors:

* Timing between doses- usually the longer the
interval, the better!

* Nature of the vaccine (ex: adjuvants) -> impact on
qguality of immune response (innate, Tfh, B cell
activation)

 Homology of sequence/conformation used for
boosters -> heterologous prime/boost

B cell zone

T cell zone
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Vaccine responses- Induction of T-cell memory
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Vaccine responses- Induction of T-cell memory

¥

:li\

- C CD8 T cell responses >
Antigen presentatlon — CD8 T cells

»

e
T, cell C B cells ¢ :

* e % CD4 T cell
\j\ / ﬁ * Germinal center
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Can be induced by live, nucleic acid & sub-unit vaccines
- produce various cytokines
- essential to help building antibody responses

BCR

Secondary
lymphoid organs

Long-lived plasmablasts

CD8 T cells P
Mainly induced by live & nucleic acid vaccines
- can kill virus-infected cells

- contribute to termination of infection (IFNy +++)
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T-cell differentiation into effector or memory T cells

95% of (terminal) effector cells die
Expansion Contraction Maintenance during contraction phase

Memory T cells:
- Effector memory T cells
- express effector molecules

?CD127 - rapid action in case of
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https://cshperspectives.cshlp.org/search?author1=Masao+Hashimoto&sortspec=date&submit=Submit

When is the best timing to boost T cell responses?

Number of antigen-
specific T cells

T cell proliferative
potential
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https://cshperspectives.cshlp.org/search?author1=Masao+Hashimoto&sortspec=date&submit=Submit
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Measure of antibody versus memory response...
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Abbas, Lichtman, Pillai. Cellular and molecular Immunology, 2017

Antibodies are produced by
different B cells (short-lived vs
long-lived) depending on timing
post vaccination

Low antibody level does not mean
absence of memory responses!!
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Evidence of reduced antibody level but INCREASED memory
C
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Example of inactivated vaccine booster
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phase I/Il, vaccine: Sinovac; N=90, 3ug (dosage approuvée), booster 8 months post 2" dose

Taux de
neutralization

Seropositivité (%)
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Parallels between a decrease in immunogenicity and effectiveness
(pre-omicron)
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Does the response reach a plateau after subsequent boosting
What is the mechanism?
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Do antibody levels reach higher levels with each subsequent boost?

IgG Titers
Dose 2 Dose 3 Dose 4
950 64 2102 383 1476 2684
. Rapid increase in antibody titers
g o E K : ?  wkafter dose 4
=
o
_§~ 1,000 No difference in the peak response
= between dose 3 and 4 -> plateau
i 100- Same for neutra
-
2
n=154 individuals from & Kinetics of antibody decay after
SHEBAHCW cohort B dose 4 ? similar to after dose 3?
BNT162b2 1-
Weeks 4 2028 4 1620 1 3
after dose
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“immune fatigue” upon repeated boosting?

e T (or B) cell exhaustion is usually seen in chronic

infection/ antigen exposure

* |t mainly leads to the anergy of memory T cells

* Plateau effect is likely due to a “space constraints” in the
long-lived plasma cells in bone marrow and T cell

memory pool
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Beneficial impact of booster for IC patients
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The humoral response is boosted following a 3rd vaccine dose In

Retrospective study (France)
(BioNTech/Pfizer)

n= 101 transplanted

- 78 renal

- 12 hepatic

- 8 pulmonary

- 3 pancreas

2 doses at 4 weeks

then 3rd dose after 61+/- 1 day
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transplant patients
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A 3rd vaccine dose induces a humoral and cellular T CD4+ response
In the transplanted population

Randomized study
n= 60 Moderna, n=57 placebo

B Anti-RBD Antibodies before and after Third Dose C Neutralization before and after Third Dose D Polyfunctional CD4+ T Cells after Third Dose
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A third dose boosts CD8 T cells cross-recognizing the variants Delta and
Omicron

] 1st ond 3rd
Vaccine: gy,  dose dose
n=20 MS patients DO D30 D60 D180 [3-D0 I3-D30 13-D150

\ A 4
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=
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= 0.1 0.1 0.1
S @
5 o
IS
{ '

0.01 0.01+ 0.01

Befirebnosterdose . Afier Boosterdose Before booster dose  After booster dose Before booster dose  After booster dose

/27 UNIVERSITE
77’ DE GENEVE

FACULTY OF MEDICINE

Hbépitaux
U gg'r:’ée\;gta'res Wilcoxon signed rank test , including all individuals Madelon N, Heikilla N et al, JAMA Neurol 2022



(Some) open questions

 When is the best timing to re-boost vulnerable patients?
« Will the next emerging variant escape vaccine-induced memory response?

* Impact of heterologous vaccination and infections on long term memory
response and protection against severe diseases...
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