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Prime-boost hetéerologue: définition

‘Prime-boost’ hétérologue: primo-vaccination avec des vaccins différents, le plus souvent issus
de plateformes vaccinales distinctes

Schéma différent du schéma « homologue » ou le méme vaccin est injecté deux fois successivement

Objectifs: conjuguer les propriété immnunologiques des vaccins, eviter I'immunisation contre le
vecteur, elargir la protection

Concept étudié depuis une vingtaine d'années, dans un but d’augmenter I'immunogénicité et
I'efficacité des vaccins : VIH, Ebola

Dans le contexte du vaccin Covid:

* Pour augmenter l'efficacité
* En primo vaccination * Pour des questions de disponibilité et d’accessibilité
* En ‘boost’ : 3¢ dose aux vaccins

* En raison de survenue d’effets indésirables



Prime-boost héetérologue COVID-19:
primo vaccination
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IgG anti-RBD titer
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Prime boost AZ-Pfizer/BNT162b2
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Figure: Comparison of surrogate neutralisation
activity induced by homologous and
heterologous COVID-19 vaccine regimens

Dots represent the results from individual vacdnees
amalysed by the two study laboratories (appendix
PP 2-3). p values from a Dunn's test for multiple
comparisons are shown above the graph. Median
and interguartile ranges are indicated by red
horizontal lines. Below the graph, the total numbers
of individual participants, the numbers below the
lower {<10) and above the upper (=10 000) cutoff of
the surrogate neutralisation assay, and median
values of each group are shown.
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Prime boost AZ-BNT162b2
ou BNT162b2-AZ: Com-COV

Essai Com COV- Université d’Oxford

Espacement entre vaccins : 4 ou 12
semaines

4 groupes : AZ/AZ, AZ/Pfizer, Pfizer/AZ,
Pfizer/Pfizer

Comparaison Pfizer/AZ et Pfizer/Pfizer

Résultats :

 AZ/BNT162b2 > IgG anti Spike,

neutralisation et réponse cellulaire
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ou BNT162b2-AZ: Com-COV
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Prime boost AZ-BNT162b2

* Cohorte observationnelle, HCL

* ChAdOx1-S/BNT162b2 (n=2500) vs
BNT162b2/BNT162b2 (n=10500)

« age moyen 34 ans et 41 ans)

* Espacement entre vaccins : 12 et 4 semaines

* Analyses : réponse humorale, neutralisation et
réponse cellulaire JO et J21 post boost, neutralisation

* Efficacité au dela de J14 post boost

Supériorité de ChAdOx1-S/BNT162b2 par rapport a
BNT162b2/BNT162b2 en termes de protection

Article

Immunogenicity and efficacy of heterologous
ChAdOx1-BNT162b2 vaccination

hittps:{doicrg/ 10038 s I586-0N-04120  Bruno Pozzetio™, Vincent Legros™?, Sophia Djsbali™®, Varoniqus Barateau'®,
PEPT— Nicolss Guibert’, Marine Villard', Loic Peyrot’, Omran Allasif’, bean-Baptiste Fassiar’,
: ¥ Amélis Massardisr-Pilonohény, Karen Brengel-Pescs®, Melyssa Yaugel-Mowa'?,

Accepted: 10 Ootober 2021 Solzne Denolly!, Bertrand Boson’, Thomas Bowrlet!, Antonin Bal'S, Martine Valsthe®,
- - Thibault Andrieu”, Bruno Lina'™s, Covid-Ser study group®, Frangois-Loic Cosset 5=,
Published anline: 21 Gotober 2021 Stiphane Pdl 235, Thisery Defrmmee ™ Jaceperians Morvelioe Thiceey Wetser S &

#j| Check for updates Sophie Trovillet-Assant "=

Mature | Vol 800 | 23050 December 202 | TOA

0.9 -

P =0.0354
0.8

0.7 -

0.6 -

0.5 -

0.4 -

Infection rate| %)

0.3 1

0.2 -

0.1 1

0 T 1
ENT-BNT ChAd-BNT

Fig.1|Incidence of SARS-CoV-2infection after different vaccination
regimens. Histograms show the infection rate {as documented by a positive



Article

Immunogenicity and efficacy of heterologous
ChAdOx1-BNT162b2 vaccination

Prime boost AZ-BNT162b2
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Boost héterologue :
COV BOOST study

2878 participants inclus entre le 1°" et le 30 juin 2021

Essai randomisé 12 semaines apres primo vaccination par 2 doses de AZ ou BNT162 b2

I Articles

2> W* ® Safety andimmunogenicity of seven COVID-19 vaccines as a

CrassMark

third dose (booster) following two doses of ChAdOx1
nCov-19 or BNT162b2 in the UK (COV-BOOST): a blinded,
multicentre, randomised, controlled, phase 2 trial

Alasdair PS Munro*, Leila janani*, Victoria Cornefius®, Parvinder K Aley, Gavin Babbage, David Baxter, Marcin Bula, Katrina Cathie,
Krishna Chatterjee, Kate Dodd, Yvanne Enever, Karishma Gokani, Anna L Goodman, Christopher A Green, Linda Harndahl, John Haughney,

Lancet 2021; 398: 2258-76

Published Online
December 2, 2021
https://doi.org/10.1016/
S0140-6736(21)02717-3

7 vaccins différents: AZ, BNT, BNT 1/2dose, NVX, NVX % dose, VLA, VLA ¥ dose, Ad26, mRNA1273, CVn
Controle:MenACYW

Prime with ChAd/ChAd Primewith BNT/ENT
Control BNT VLA VLA half Adz6 Control BNT VLA VLA half Ad26
(n=108) (n=107) (n=10%) (n=111) {n=108) (n=10%) (n=110) (n=110) (n=110) (N=106)
Age, years
Mean (50 66-0(14-3) 65-1(153) 64-4(15-3) 64-0(14-9) 65-0 (14-9) 629 (16-3) 62-6 (17-1) 60-8(18-1) 62-4 (167) 62.0(17-4)
Median (IQR) 716 714 718 710 719 635 64-2 612 620 616
(57-6-77-2) (53-877.0) (512-76-5) (51-2-75-9) (51-0-76-4) (50-4-78-3)  (45-877-4) (46-2777) ({51-8-76-2) (49-278-3)
Intervals between first 685 730 700 720 745 640 65-0 645 635 62.0
and second doses, days  (63-0-77-0) (66-0-77-0) (63-0-77.0) (64-0-77-0) (68-0-77-0) (240740) (2B-0-74.0) (27-2-730) (272740} (252-74-0)
Intervals between 780 770 750 7o 7o 1010 100-0 100-5 1015 106-0
second and third doses,  (75-0-840)  (72.0-B4.8)  (73.0-85.0)  (730-840)  (72.0-83.0) (89-0-147-0) (910-135-0) (91-0-146.8) (902-1415) (01.0-143-8)
days
Age groups, years
<70 48 (45-3%) 50 (467%) 51(46-8%) 51(45-9%) 50(46-3%) 62 (56-9%) 60 (54-5%) 63 (57-3%) 61 (55-5%) 59 (557%)
=70 58 (547%) 57 (53-3%) 5B (53-2%) 60 (54-1%) 58(53-7%) 47 (431%) 50 (45-5%) 47 (427%) 49 (24-5%) 47 (443%)
Gender
Female 53 (50-0%) 50 (467%) 50 (45-9%) 54(48-6%)  48(4449%) 52 (477%) 61 (55-5%) 59 (53-6%) 49 (44-5%) 60 (56-6%)
Male 53 (50-0%) 57 (53-3%) 59 (54-1%) 57 (51-4%) 60 (55-6%) 57 (52-3%) 49 (44-5%) 51 (46-4%) 61 (55-5%) 46 (43-4%)

Added value of this study

This was, to our knowledge, the first randomised trial of third
dose booster vaccines given 10-12 weeks after an initial course
of ChAd/ChAd or BNT/BNT COVID-19 immunisation. This trial
has demonstrated the potential of all vaccines tested (ChAd,
BNT, mRMNA1273, NVX-CoV2373 [Novavax; hereafter referred
to as MVX], Ad26, CWnCov [CureVac; hereafter referred to as
CVn), and VLAZ001 [Valneva; hereafter referred to as VLA]) to
boost immunity after an initial course of ChAd/ChAd and of
sixvaccines (ChAd, BNT, mRNA1273, NVX, Ad26, and CVn)
after an initial course of BNT/BNT. All vaccines showed
acceptable side-effect profiles, although some schedules were
miore reactogenic than others.
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SARS-CoV-2 antl- 5|.'.|-I|:E H_:_IG, ELU/mL
MCE B0l 2457 675 4634 2541 13424 10 BG2 BL50
(664-967;n=01) (2058-2033;n=09) (5B20-B347;n=05) (I704-5660;n=97) (2110-3060;n=111)  (11702-15399;n=97) (9000-13097;n=101) (7210-10138; n=98)
GMRET Ref 3-25 875 582 Ref 533 478 3w
(2.52-4.20) (6-77-11.31) (4-50-7-51) (4-23-0-73) (3-B0-6-02) i(2-43-3-B8)
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Boost hetérologue

Homologous and Heterologous Covid-19
Booster Vaccinations

R.L. Atmar, K.E. Lyke, M.E. Deming, L.A. Jackson, A.R. Branche, H.M. El Sahly,

This article was published on January 26,2022, at
NEJM.org.DOI:10.1056/NEJMo0a2116414

458 participants vaccinés par 1 dose Ad26 ou 2
doses mMRNA1273 ou BNT162 b2

Essai randomisé

12 semaines apres primovaccination
3 vaccins différents : mRNA1273, Ad26 ou BNT

Table L Characteristics afthe Participants at Errd et
Char acteristie mMRMA-1T 1 Boaster Ad26.00V 25 Booster BMTLE®2 Boaster
Prirma ry Prirfiary Prirmiary Prirmiary Prirfiary Prirmiary Prirmiary Prirmary Prirrary
AdZECOVES mRMNA1Z73 BMT162b2 AdI6.COVES mRNA-12T73 BMT162b2 Ad26.COVES mRNA1273 BHT162 b2
Group na, 1 r] k] q 5 [ ¥ -] -]
Mew of pafticipans 53 51 50 50 49 51 53¢ 51 50
Sex — no. %)
Fermale 26 49 32 (63} M 5E I [54) 16 33) A 45 19 [55) 26 (51) A [46)
Pale 27 (51) 12(37) 21 {42) 23 (48 33 (67) 28 (55) 24 {45) 25(49) 27 (54)
Age—yr
Mlean 57+14 53+16 55:17 50+ 14 S0+17 50£15 d8+1d 54£17 S50+18
Range 24-E1 24-76 285 24-77 20-75 20-76 12-74 2375 19-80




Augmentation des titres en
anticoprs neutraliosants
Boosts homologues: facteur

Boost héetérologue

entre 4 - 20,

Boosts heterologues

faceur: 6 -73.

Table 2 Bindingand Neutralizing Antibody Responses

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Homologous and Heterologous Covid-19
Booster Vaccinations

R.L. Atmar, K.E. Lyke, M.E. Deming, L.A. Jackson, A.R. Branche, H.M. El Sahly,

Wariable mRNA -1 3 Booster Ad2600V LS Booster BMTLEAZ Baoster
Primary Primary Primary Primary Primary Primary Primary Primary Primary
Ad2ECOVES  rRMA-1273 BMT1&2h2 Ad2ECOVIS  mRMA-1273 BMT1 G2 b2 Ad26,00W2.5  mRMA-1273 BMT162 k2
Gmup na. 1 2 i dq 5 [ 7 -] 9
Ma of participans on day 15 53 51 50 50 49 50 52 51 49
EG serumn binding antibody Btert
GMT (%% CI)
Dy 1 59 872 357 71 639 i2l 75 534 224
[46-716) [680-1117) [2H2-454) (48— 108) [E14-7 ) [251-410) [55-103) [4d5-642) [177-282)
Day 15 3244 BRES [k 3126 0z 1905 56 5256 1345
[2540-4142) GEO0-B30F0) (MEAS-T7I9) [F6-451) [2433-3772) ([149B-2422) [2062-3201)  [4513-6120) [Z711-4127)
Day 29 1956 a2 5231 369 4560 2600 nn 52713 ki
(24 TE~3598) (SZB2-T7333) (4274-G6402) |29 1-467) (3544-5867) (2086-3240) (1833-2825) (4567-608E) [2649-3779)
Percsnt with =2 factar inerese 100 a6 ag -1 54 az a3 100 100
fram lagaline titer on day {9 3-100) (B6-100) (B9-100) {73-94) (70-973) (E1-95) {90 100) {9 3-100) {9 3-100j
15(%% Q)
Irer ease in GMT fom baseline 55 3 17 5 5 [ 34 10 15
[95% CI) (40-75) (6-10) 13-23 [4-6) [E] 58l [2E-45) B13 1219
Pesudovirus nectralizing artibody &
GMT (5553 )
D 1 ] a9 25 2 62 19 ] 53 21
{E-13) (63116} {18-34) {512 {45-85) {13-2&) [E-1d) [d45-74) {15300
Dy 15 676 am 786 il 382 216 344 G5 437
[E18-883) (7251118 [596-1035) [22-44) [Z90-503) [158-297) [244-454) EIE-813 [334-573)
Dy 29 432 70 4% i0 528 167 242 515 306
[FH-575 [t 37 0-663) [22-40) [F83-7 23] 196362 [190-3 09 [436-609) [244-354)
Percentwith =4 facior increase 100 B4 100 50 6l &2 98 o 98
from basslins tier on day 9 3-100] (71-93 (9 3-100) {36-64) [46-T5) (89-91) (90 100) [B4-99) (89100
15(9%% Q)
Inereags in GMT from basaline 73 10 3z 4 ] 12 36 12 20
(969 0) {52-101) (313} (2d4-43) (3-6) -3 {3-18) (25-53) (3-15) {1527)
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Figure 2. Binding Antibody and Neutralizing Antibody Responses.
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Figure 3. CD4+ and CD&+ T-Cell Responses.
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Figure 1. Reacto-genicity of the Three Booster Vaccines against Cowid-19, According to Primary Vaccine Regimen.
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Reactogenicité similaiere a celle de la primo
vaccination

50% des participants : douleurs au site
d’injection, malaise, cephalées ou myalgies



Conclusion

* Acquis
* Possibilité de ‘mixer’ les vaccins en primo vaccination
* Intérét des boost hétérologues en particulier apres vaccination par vaccin
vectorisés

* Questions:
* Place des autres plateformes vaccinales (vaccins inactivés, sous unitaires) sur la
réponse vis a vis des variants
* Intérét du boost hétérologue sur la réponse mugueuse
* Place chez les immunodéprimeés



