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Points abordés

 Mode d’action et efficacité des vaccins anti-COVID-19 actuellement utilisés
« Les données immunologiques aprés une 3¢™¢ dose ou un rappel vaccinal
« Comparaison de la reponse mémoire induite par la vaccination et l'infection

* Quelles sont les évidences d’'une chute de I'immunité vaccinale et d’'une
diminution de l'effectiveness au vu du variant delta?
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Population entierement vaccinée <. 2o case-fatality rate, en moyenne 7 jour s, 7 20
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Rappel vaccinal necessaire?
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Revue des différents vaccins et
des données d’efficacité

FACULTE DE MEDECINE = UNIVERSITE

FACULTE DES SCIENCES >’ DE GENEVE



Comment ca marche un vaccin? Rappel immunologique
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Types de vaccins utilises et mode d’action
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Vaccins COVID-19 du type ARNm

Exemples et utilisation actuelle Efficacité (phase |ll)

>
BioNTech/Pfizer ?

Maladie symptomatique: 94.8%

Maladie sévére: 88.9%

Maladie symptomatique : 94.1%

7 i
Moderna A S
.\L‘h '1 L] r \ .
: Maladie séveéere : 30 vs 0 cases
Hapitaux Bad I, N Engl J Med 2020 (;3?\) UNIVERSITE
l ‘ Universitsires NY times, WHO Status_COVID_VAX_19August2021 SREN é‘r?gl | Med 2020 47/ DE GENEVE_
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ZyCoV-D

DNA vaccine
https://extranet.who.int/pqweb/sites/default/files/documents/Status_COVID_VAX_19August2021.pdf
�Effectivenss RNA vaccine: 
https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e2.htm
confounded with 9% J&J: https://www.cdc.gov/mmwr/volumes/70/wr/mm7034e1.htm

US effectiveness study https://www.cdc.gov/mmwr/volumes/70/wr/mm7037e2.htm?s_cid=mm7037e2_x#T1_down
Interim Estimates of COVID-19 Vaccine Effectiveness Against COVID-19–Associated Emergency Department or Urgent Care Clinic Encounters and Hospitalizations Among Adults During SARS-CoV-2 B.1.617.2 (Delta) Variant Predominance — Nine States, June–August 2021
Early Release / September 10, 2021 / 70 
Shaun J. Grannis, MD1; Elizabeth A. Rowley, DrPH2; Toan C. Ong, PhD3; Edward Stenehjem, MD4; Nicola P. Klein, MD, PhD5; Malini B. DeSilva, MD6; Allison L. Naleway, PhD7; Karthik Natarajan, PhD8; Mark G. Thompson, PhD9; VISION Network


https://www.medrxiv.org/content/10.1101/2021.08.06.21261707v3 
Comparison of two highly-effective mRNA vaccines for COVID-19 during periods of Alpha and Delta variant prevalence
Arjun Puranik, View ORCID ProfilePatrick J. Lenehan, Eli Silvert, View ORCID ProfileMichiel J.M. Niesen, Juan Corchado-Garcia, View ORCID ProfileJohn C. O’Horo, View ORCID ProfileAbinash Virk, View ORCID ProfileMelanie D. Swift, View ORCID ProfileJohn Halamka, View ORCID ProfileAndrew D. Badley, View ORCID ProfileA.J. Venkatakrishnan, View ORCID ProfileVenky Soundararajan

Norway effectivenss delta_ . https://www.eurosurveillance.org/content/10.2807/1560-7917.ES.2021.26.35.2100793#t2



Vaccins COVID-19 du type vecteur viral (l/1l)

Exemples et utilisation actuelle Efficacité (phase |ll)

Maladie symptomatique : 62.1% (dose standard)

Oxford-AstraZeneca

AZD1222 VVaxzevria

Maladie séveére : pas d’hospitalisation dans
Covishield (ChAdOx1_nCoV-19)

groupe vacciné > 2 semaines aprés 2¢™ dose
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Phase 3 AZ https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7723445/

effectiveness https://www.nejm.org/doi/full/10.1056/nejmoa2108891

hospitalisation: https://www.medrxiv.org/content/10.1101/2021.06.28.21259420v2

Oxford-AstraZeneca 
AZD1222 Vaxzevria
Covishield (ChAdOx1_nCoV-19)



Vaccins COVID-19 du type vecteur viral (lI/1l)

Exemples et utilisation actuelle Efficacité (phase |ll)
- Y Maladi mptomatique : 66.1%
Janssen (J&J) v "::5' y : aladie Sy p IqU (]
Ad26.COV2.S % AR Maladie sévére : 85.4%
«*

Maladie symptomatique : 65.3%

CanSino Convidecia - ~g T
AD5-nCOV 4 Maladie seveére : 90.1%
‘l.
_ w Maladie symptomatique : 91.1%
Gamaleya (Sputnik V) W Ny
rAd26 -> rAd5 ‘i TRy \4 Maladie sévere : 20 vs 0 cases
- Sadoff J, NEJM 2021 ( ﬂ‘?\;[ UNIVER§ITE
l ‘ Ugipvlgl;&(aires - WHO Statie COVID VAX 19A oo http://www.cansinotech.com/upload/1/editor/1614144655221.pdf \ // DE GENEVE
Genéve . Nytimes, atus_ _ _ ugus Logunov,DY etal. Lancet 2021 T T OF MEDICINI
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Sputnik: Safety and efficacy of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 vaccine: an interim analysis of a randomised controlled phase 3 trial in Russia, Logunov, Denis Y et al., The Lancet, online 2.2.2021 
Janssen phase III: https://pubmed.ncbi.nlm.nih.gov/33882225/
Effectivness: https://www.medrxiv.org/content/10.1101/2021.08.18.21262065v4.full.pdf

Durable Humoral and Cellular Immune Responses Following Ad26.COV2.S Vaccination for COVID-19. Barouch DH, Stephenson KE, Sadoff J, Yu J, Chang A, Gebre M, McMahan K, Liu J, Chandrashekar A, Patel S, Gars ML, de Groot AM, Heerwegh D, Struyf F, Douoguih M, van Hoof J, Schuitemaker H. medRxiv. 2021 Jul 7:2021.07.05.21259918. doi: 10.1101/2021.07.05.21259918. Preprint.



Exemples et utilisation actuelle

Sinopharm-Bejing
(BBIBP HB02)

Sinovac

Covaxin
Bharat Biotech
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Vaccins COVID-19 du type inactivé

Efficacité (phase |ll)

Maladie symptomatique : 78.1%*
Hospitalisations : 78.7%*

Maladie SéVére : 2 VS 0 Cases* *(cohorte majoritairement < 65 ans)
Maladie symptomatique : 50.1% Bresil) - 83.5% (Turquie)*

Hospitalisations : 6 vs. 0 cases*

*(cohorte 18-59 and)

Maladie symptomatique : 78% (65.2% contre delta)

Maladie sévéere : 93.3%
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Sinopharm
Effect of 2 Inactivated SARS-CoV-2 Vaccines on Symptomatic COVID-19 Infection in AdultsA Randomized Clinical Trial
Nawal Al Kaabi, MBBS1; JAMA. 2021;326(1):35-45. doi:10.1001/jama.2021.8565  https://jamanetwork.com/journals/jama/fullarticle/2780562

https://cdn.who.int/media/docs/default-source/immunization/sage/2021/april/2_sage29apr2021_critical-evidence_sinopharm.pdf

Sinovac (CoronaVac): 
https://extranet.who.int/pqweb/sites/default/files/documents/SINOVAC_TAG_PEG_REPORT_EUL-Final28june2021.pdf

Articles| Volume 398, ISSUE 10296, P213-222, July 17, 2021
Efficacy and safety of an inactivated whole-virion SARS-CoV-2 vaccine (CoronaVac): interim results of a double-blind, randomised, placebo-controlled, phase 3 trial in Turkey
Prof Mine Durusu Tanriover, MD * Published:July 08, 2021DOI:https://doi.org/10.1016/S0140-6736(21)01429-X


Chile BUT before delta  https://www.nejm.org/doi/full/10.1056/NEJMoa2107715

Effectiveness of inactivated SARS-CoV-2 vaccines against the Delta variant infection in Guangzhou: a test-negative case–control real-world study
Xiao-Ning Li
, Yong Huang
, Wen Wang
, Qin-Long Jing
, Chun-Huan Zhang
, Peng-Zhe Qin
, show all
Pages 1751-1759 | Received 30 Jul 2021, Accepted 12 Aug 2021, A
https://www.tandfonline.com/doi/full/10.1080/22221751.2021.1969291

Comment: more data for regulators
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2821%2901543-9/fulltext

COVAXIN
Efficacy, safety, and lot to lot immunogenicity of an inactivated SARS-CoV-2 vaccine (BBV152): a, double-blind, randomised, controlled phase 3 trial
View ORCID ProfileRaches Ella, Siddarth Reddy, William Blackwelder, Varsha Potdar, Pragya Yadav, Vamshi Sarangi, Vinay Kumar Aileni, Suman Kanungo, Sanjay Rai, Prabhakar Reddy, Savitha Verma, Chandramani Singh, Sagar Redkar, Satyajit Mohapatra, Anil Pandey, Pajanivel Ranganadin, Raghavendra Gumashta, Manish Multani, Shameem Mohammad, Parul Bhatt, Laxmi Kumari, Gajanan Sapkal, Nivedita Gupta, Priya Abraham, Samiran Panda, Sai Prasad, Balram Bhargava, Krishna Ella, Krishna Mohan Vadrevu, the COVAXIN Study Group
doi: https://doi.org/10.1101/2021.06.30.21259439 





“Variants of concern’” et leur distribution mondiale

alpha (B1.1.7; UK) beta (B1.351 SA)
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“Variants of concern’” et leur distribution mondiale

gamma (P.1.*: Brazil)
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Les vaccins sont tres efficaces contre les formes
severes, y compris contre le variant delta

Meta-analyse, incluant aussi
des article pre-print.

Tous les types de vaccins,
Attention biais!
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est-negative case–control design to estimate vaccine effectiveness against symptomatic disease
we compared vaccination status in persons with symptomatic Covid-19 with vaccination status in persons who reported symptoms but had a negative test. (control for biases related to health-seeking behavior, access to testing, and case ascertainment)
Data regarding vaccinations that had occurred up to May 16, 2021
including only persons at least 16 years of age who had symptomatic Covid-19 caused by the alpha or delta variant and who had been vaccinated with either ChAdOx1 nCoV-19 or BNT162b2 according to an appropriate schedule, 19,109 sequenced cases were included (Fig. S1 in the Supplementary Appendix). The alpha variant was detected in 14,837 samples, and the delta variant in 4272 samples.
. Data on all positive PCR tests between October 26, 2020, and May 16, 2021, were extracted. 

secondary analysis, the proportion of persons with cases caused by the delta variant relative to the main circulating virus (the alpha variant) was estimated according to vaccination status. 



Taux de vaccination global, incidence COVID-19 et mortalité

Fully vaccinated population <. 7 2021

Ameérique du nord, Europe
surtout ARNm, AZ et J&J

Taux de vaccination trés bas
dans des pays a faible revenu

Incidence modérée

[l r r r x! 4
and taux de mortalité élevé @
malgré des bons taux de

vaccination
Modata 0% 10% 20% 30% 40% S0% S0% 70% =80%
[ I | [ — |

Rappel vaccinal

necessaire? AveragerQas’e-fataIity rafe 7-days-average, Sep 7 2021
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“booster”’: comment ¢a marche
et... est-ce que ¢ca marche?
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Réponse Prime/boost- une intéraction complexe entre cellules T et B

Secondary immune response
(high affinity antibodies)

Initial Secondary
exposure exposure

Primary immune
response (low
affinity antibodies)

Concentration of antibody
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«Prime - Prime - Boost» schéma 2+1

Taux d’anticorps

Taux d’anticorps protecteur

Taux plus
A élevé Meilleure qualité
augmentation "
rapide Plus durable?
N
N
Doses de rappel pour
induire une réponse
memoire
om 01-2 mois 4-6 mois X années Duree
‘2 dOSGS ‘ ‘+1 dose ‘ ‘ rappel ‘ NIVERSITE
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Vaccin inactivé (Sinovac)- exemple d’un schéma 2+1...

étude phase I/ll, n=90, 3ug (dosage approuvée), 8 mois aprés 2¢me dose

Taux de
neutralization

Seropositivité (%)
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A booster dose is immunogenic and will be needed for older adults who have completed two doses vaccination with CoronaVac: a randomised, double-blind, placebo-controlled, phase 1/2 clinical trial
Minjie Li, Juan Yang, Lin Wang, Qianhui Wu, Zhiwei Wu, Wen Zheng, Lei Wang, Wanying Lu, Xiaowei Deng, Cheng Peng, Bihua Han, Yuliang Zhao, Hongjie Yu, Weidong Yin
doi: https://doi.org/10.1101/2021.08.03.21261544 



Une 3¢me dose avec un vecteur viral induit des réponses

anticorps apres 2 doses d’un vaccin inactivé
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CoronaVac AZD 1222 CoronaVacFull
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Yorsaeng et al, medRxiv 2021.09.16.21263692; doi: https://doi.org/10.1101/2021.09.16.21263692
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Brief Communication
Open Access 
Published: 14 July 2021
Immune responses against SARS-CoV-2 variants after heterologous and homologous ChAdOx1 nCoV-19/BNT162b2 vaccination
Joana Barros-Martins, 
Swantje I. Hammerschmidt, 
Anne Cossmann, 
Ivan Odak, 
Metodi V. Stankov, 
Gema Morillas Ramos, 
Alexandra Dopfer-Jablonka, 
Annika Heidemann, 
Christiane Ritter, 
Michaela Friedrichsen, 
Christian Schultze-Florey, 
Inga Ravens, 
Stefanie Willenzon, 
Anja Bubke, 
Jasmin Ristenpart, 
Anika Janssen, 
George Ssebyatika, 
Günter Bernhardt, 
Jan Münch, 
Markus Hoffmann, 
Stefan Pöhlmann, 
Thomas Krey, 
Berislav Bošnjak, 
Reinhold Förster & 
Georg M. N. Behrens 



Rappel vaccinal pour les vaccins ARNm?

«Effectiveness» et taux d’anticorps sont plus élevés comparés aux vaccins inactivés

Moderna

- 18-55 yr of age

<+ 56-70yrofage - =71 yr of age
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Doria-Rose N, NEJM 2021

Dose 3 booster of 50 ug of mMRNA-1273
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Antibody Persistence through 6 Months after the Second Dose of mRNA-1273 Vaccine for Covid-19
Doria-RoseJune 10, 2021�N Engl J Med 2021; 384:2259-2261


Dynamics of antibody response to BNT162b2 vaccine after six months: a longitudinal prospective study
Naaber, Paul et al.
The Lancet Regional Health – Europe, Volume 0, Issue 0, 100208 



Phase 3, N=306

Age: 18-55

3éme dose donnée 6.8 mois apres
la 2éme dose

prise de sang a 1 mois aprés boost

Hbépitaux
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Données Phase 3 BioNtech/Pfizer

Analysis population

Evaluable
Immunogenicity, no
evidence of infection

210

GMT 1 Month
AfterDose 3
(95% ClI)

Point estimate

2476.4
(2210.1,2774.9)

GMT 1 Month
After Dose 2
(95% CI)

Point estimate
(95% CI)

753.7
(658.2,863.1)

GMT post-Dose 3/
GMT post-Dose 2
Ratio (97.5% ClI)

Point estimate
(95% CI)

3.29
(2.76, 3.91)

Non-inferiority declared as the
lower bound of the 2-sided
97.5% ClI for the GMR was

>0.67 and the point estimate of

the GMR was =0.8.
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Présentateur
Commentaires de présentation
Antibody Persistence through 6 Months after the Second Dose of mRNA-1273 Vaccine for Covid-19
Doria-RoseJune 10, 2021�N Engl J Med 2021; 384:2259-2261


Dynamics of antibody response to BNT162b2 vaccine after six months: a longitudinal prospective study
Naaber, Paul et al.
The Lancet Regional Health – Europe, Volume 0, Issue 0, 100208 



” Données sécurité de la troisieme dose BioNtech/Pfizer

Systematic Events: Mild M Moderate Severe [ Graded
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No increase in local symptoms-lymphadenopathy more observed after 3@ dose (5.2%) than 2 doses (0.4%)
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Présentateur
Commentaires de présentation
Antibody Persistence through 6 Months after the Second Dose of mRNA-1273 Vaccine for Covid-19
Doria-RoseJune 10, 2021�N Engl J Med 2021; 384:2259-2261


Dynamics of antibody response to BNT162b2 vaccine after six months: a longitudinal prospective study
Naaber, Paul et al.
The Lancet Regional Health – Europe, Volume 0, Issue 0, 100208 



Phase 1

3éme dose donnée 6.8 mois apres
la 2éme dose

prise de sang a 1 mois aprés boost

18 — 55 Years*

65 — 85 Years*

P1 P1
n=11 n=12
Assay Target Time point GMT GMT
(95% Cl) (95% Cl)
310.1 195.8
USA WA1/2020 | Month post-Dose 2 (203.3, 473.0) (114.7. 334.4)
1546.4 1612.7
1 Month post-BoosterDose | 554 9 1666.0) (875.5, 2970.8)
241.0 123.4
Delta variant 1 Month post-Dose 2 (180.1, 322.4) (70.2, 216.9)
1321.0 1478.9

1 Month post-Booster Dose

(698.5, 2498.3)

(734.9, 2975.8)

*Booster all-available immunogenicity population
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La 3¢me dose augmente la réponse anticorps contre le
variant delta (n=10...)
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Présentateur
Commentaires de présentation
Antibody Persistence through 6 Months after the Second Dose of mRNA-1273 Vaccine for Covid-19
Doria-RoseJune 10, 2021�N Engl J Med 2021; 384:2259-2261


Dynamics of antibody response to BNT162b2 vaccine after six months: a longitudinal prospective study
Naaber, Paul et al.
The Lancet Regional Health – Europe, Volume 0, Issue 0, 100208 



phase I/ll, Australie & US, adultes 18-84 ans

Placebo
n=255

Day 0 Placebo
I

Day 21 Placebo
+

Day 189 Placebo

5 pg + Matrix-M
n=258
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Mesure de la
réponse anticorps

Jour 35

Jour 217

Additional boosting planned on Day 357

Rappel vaccinal pour les vaccins protéiques - Novavax

=

50% Receptor Inhibition

Peak primary vaccination responses increased 6.6-10.8
for key variants after a single booster dose of NVX-CoV2373

104_
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ACE 2 Receptor Binding Inhibition by Antibodies:
Stringent Functional antibody assessment, correlates with MN
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Assays performed by Novavax Discovery

Day 35 Day 217

novavax.com
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Etude rétrospective (France)
(BioNTech/Pfizer)

n= 101 transplantés
- 78 rénaux

- 12 hépatiques

- 8 pulmonaires

- 3 pancréas

2 doses a 4 semaines
puis 3°™me dose aprés 61+/- 1 jours
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chez les patients transplantés

Ja réponse humorale est boostée suite a une 3¢m¢ dose vaccinale

Prevalence (%)

A Prevalence of Anti—-SARS-CoV-2 Antibodies

100
o 60% 68%
80- non-répondeurs
704 (26/59 ont répondu) —|_
60 400/0
50— —"
40
304
204 4 %
10+
1. L
Before Before Before 1 Month
First Second Third after Third
Dose Dose Dose Dose

B Anti-SARS-CoV-2 Antibody Titers
e 2676£350
1045 =
3 1
+ .
. 3612
6901293
g . .
. 3 :
?D ] . ]
].01 = ] §
- H t
{ :
I {
100-+= - - —— - - — = ———
Before Before Before 1 Month
First Second Third after Third
Dose Dose Dose Dose
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Présentateur
Commentaires de présentation
Here, we report the humoral response in a group of 101 consecutive solid-organ transplant recipients (mean [±SD] age, 58±2 years; 69% were men) who were given three doses of the messenger RNA vaccine BNT162b2 (Pfizer–BioNTech). The group included 78 kidney-transplant recipients, 12 liver-transplant recipients, 8 lung-transplant or heart-transplant recipients, and 3 pancreas-transplant recipients. The first two doses were given 1 month apart, and the third dose was administered 61±1 days after the second dose. The time between transplantation and the initiation of vaccination was 97±8 months. I
59 non-répondeurs -> 26 (44%)+ (moy 690±293). 
40 répondeurs avant 3ème dose
. augmentation du taux d’anticorps de 36±12 à 2676±350 1 mois après la 3ème dose (P<0.001). 



Une 3¢me dose vaccinale induit une réponse humorale et
cellulaire T CD4+ dans la population transplantée

Etude randomisée
n= 60 Moderna, n=57 placebo

B Anti-RBD Antibodies before and after Third Dose

100,000.0 55%
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SARS-CoV-2-Specific CD4+ T Cells

D Polyfunctional CD4+ T Cells after Third Dose
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Randomized Trial of a Third Dose of mMRNA-1273 Vaccine in Transplant Recipients August 11, 2021
DOI: 10.1056/NEJMc2111462 Victoria G. Halll
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cI

Conclusions sur la durabilité de la reponse
pré et post-boost

La réeponse immunitaire diminue pour tous les vaccins

Plus la réponse est haute apres 2 doses, plus I'immunite residuelle est
haute

Tous les vaccins (y compris les moins immunogéenes) peuvent étre
boostés -> évidence que la réeponse mémoire existe!

Une 3°m¢ dose semble nécessaire pour certains vaccins et certaines
populations pour compléter le schéma vaccinal
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Taux d’anticorps anti-RBD post-COVID-19

74.2 U/mL 103.2 U/mL 123.3 U/mL
n=200 (95%Cl: 62.7-87.8) (95%Cl: 87.9-121.2) (95%Cl: 103.4-147.0)
A p<0.001
10000 p<<0.001 . p<<0.001

Anti-RBD (U/ml)

1 month 3 months 6 months
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La vaccination chez les personnes infectées booste la mémoire

N=63 (26-73 ans)
Suivi 12 mois aprés COVID-19

41% (N=26) on été vaccinés avec un vaccin
MRNA (~10 mois apres infection)
Données 40 jours (2-82j) aprés vaccination

B memoires

d _
P < 0.0001 P =0.002 a WT RBD
P>0.99 ) P < 0.0001 P < 0.0001

P < 0.0001 ] £=0017 P =0.14 P <0.0001
Anticorps 3 2 10° P<00001
' b p=0027 ¥

.
3 2 10*1 P=0.0001 !
: § o
3 2 s » o
: & 10° ,‘ g |
- I . I
S |
3 g 102_ z .~' ® |
g |
| | | = |
1.3m 6.2m 12m 1.3m 6.2m 12m AR T L —
, - S Q& G G .
) Non-vaccinated Vaccinated 2 00,\\ N

t ' 12m
Vax
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Le boost vaccinal apres infection augmente les anticorps
contre les VoCs

La réponse mémoire apreés infection est probablement plus robuste qu’aprés 1 dose de vaccin...

E Priming infection F Priming par deux doses de vaccins
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Les vaccins a RNA établissent une mémoire B robuste

C

Yy v D614G Neutralization D614G
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Les vaccins a RNA établissent une mémoire B robustes

A Memory B Cells
a‘.‘,;g, K)- 4
0% 0 #5 ’
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SARS-CoV-2 Spike Protein
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A SARS-CoV-2 Naive
H=45

Les vaccins a RNA établissent une mémoire T qui diminue dans le temps
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Comparaison infection et vaccination

e Les premieres données suggerent que la vaccination génere une bonne
memoire cellulaire

e Comparaison avec l'infection est limitée mais il est probable que comme
observé pour d'autres maladies (ex: Influenza), linfection geénere une
meilleure réponse memoire que le vaccin

e Dans tous les cas, les vaccines et/ou l'infection remobilise efficacement les
reponse memoires -> impacte probable sur la séverité de la maladie..
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Limitations des études d’ «effectiveness»

e Etudes non-randomisees
e Facteurs confondants que I'on ne peut pas toujours limiter par I'analyse
e Diminution potentielle d’efficacité du vaccin peut étre du

o a |'effet de «waning» immunity
e a l'effet «variant»
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Effet potentiel de la diminution de 'immuniteé sur
I’efficacité vaccinale (pré-delta)

Etude retrospective, entre le

14.12. 2020 — 8.8.2021,

Kaiser permanente; n=

3’436’957 patients, dont . .y g .

1'146'768 saccines Infections SARS - CoV-2 Hospitalisations pour COVID-19

5.4% infections, don’t 6.6%

hospitalisations
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Paralleles entre la diminution de 'immunogenicité et de I’efficacité

Antibodies

Memory B Cells Memory T Cells

+ mRNA Vaccine

SARS-CoV-2 SARS-CoV-2
Naive Recovered
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Vaccine Effectiveness (%)

Effet potentiel du variant delta sur I’efficacité vaccinale

Infection ou maladie symptomatique
Pre-Delta

100
90
80
70
60
50
40
30
20
10

0

Présenté au VRBPAC parle CDC https://www.fda.gov/advisory-committees/advisory-committee-calendar/vaccines-and-related-biological-products-advisory-committee-september-17-
2021-meeting-announcement#event-materials

Hospitalisation ou maladie sévére
Pre-Delta

84-97% ¢

72-97% 75-95%

36-84%

Données de Israél, UK et E-U
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Effet potentiel du variant delta sur I’efficacité vaccinale
d’'un COVID-19 symptomatique

Public Health England, Comparaison du status vaccinal des personnes symptomatiques
étude test-négatif cas-témoin, jusqu’au 16 mai 2021

e avec PCR négatif versus PCR SARS-CoV-2 positif
=& ans

- vaccinés avec ChAdOx1 nCoV-19 ou BNT162b2
- COVID-19 symptomatique (alpha ou delta)

19,109 échantillons séquencés
- variant alpha: 14,837 échantillons
- variant delta: 4272 échantillons

Vaccine Effectiveness against the Delta Variant after Dose 2
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Présentateur
Commentaires de présentation
est-negative case–control design to estimate vaccine effectiveness against symptomatic disease
we compared vaccination status in persons with symptomatic Covid-19 with vaccination status in persons who reported symptoms but had a negative test. (control for biases related to health-seeking behavior, access to testing, and case ascertainment)
Data regarding vaccinations that had occurred up to May 16, 2021
including only persons at least 16 years of age who had symptomatic Covid-19 caused by the alpha or delta variant and who had been vaccinated with either ChAdOx1 nCoV-19 or BNT162b2 according to an appropriate schedule, 19,109 sequenced cases were included (Fig. S1 in the Supplementary Appendix). The alpha variant was detected in 14,837 samples, and the delta variant in 4272 samples.
. Data on all positive PCR tests between October 26, 2020, and May 16, 2021, were extracted. 

secondary analysis, the proportion of persons with cases caused by the delta variant relative to the main circulating virus (the alpha variant) was estimated according to vaccination status. 



'3¢me dose des vaccins ARNm dans la population dgée?
- Données américaines

Summary of vaccine effectiveness estimates since introduction of the Delta variant
Any infection Symptomatic infection Hospitalization Severe disease
100
Estimate for
re
80 Estimate f O o persons aged
stimate 1or A
Estimate for O~ persons aged 265 years
healthcare 260 years Estimate for
60 O personnel persons aged
. =75 years
i O't
40 " Estimates for
ITCF residents (O Pfizer-BioNTech vaccine
- © Moderna vaccine
@ Pfizer-BioNTech or Moderna
0 O Pfizer-BioNTech, Moderna, or Janssen
Données des Etats-Unis Sara Oliver, ACIP Meeting August 30, 2021
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étude rétrospective entre 11-31 juillet 2021 en Israél

4’785'245 vaccinées 2 doses avant juin 2021
12’927 PCR positive, dont 348 cas sévéres

Rate per 1000
N w

-
1

PCR SARS-CoV-2 positif

moF

0.32%

16-39 40-59
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Vacc Period

Mar, 16-31
Apr
May

0.31

Rate per 1000

©
=

0.01

Cas séveres

Cas de COVID-19 en fonction de l'intervalle depuis la
derniere dose vaccinale en Israel

0.032%

©
N
1

—_ Vacc Periog
. Jan
M Feo
Mar
Apr-May
S
16-39 40-59 60+
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Thompson MG, NEJJM 2021, DOI: 10.1056/NEJM0a2110362

<4/ DE GENEVE

FACULTY OF MEDICINI



Efficacité vaccinale depuis la derniére dose vaccinale
- données israéliennes

étude rétrospective entre 11-31 juillet 2021 en Israél
4’785'245 vaccinées 2 doses avant juin 2021

12’927 PCR positive, dont 348 cas séveres
Comparaison avec des individus non-vaccinés

Efficacité contre les cas séveres

Age Jan Feb Mar
40-59 94% [87,97] 98% [95,99] 98% [94, 99]
60+ 86% [82, 90] 88% [84,91] 91% [85, 95]
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La FDA autorise la 3¢me dose seulement dans
certaines populations

FDA NEWS RELEASE

FDA Authorizes Booster Dose of Pfizer-
BioNTech COVID-19 Vaccine for Certain
Populations

f share | W Tweet | i Linkedin | &% Email | & Print

For Immediate Release:  September 22, 2021
Content current as of:

09/22/2021
Espafiol
Regulated Product(s)
Today, the U.S. Food and Drug Administration amended the emergency use authorization Biologics
(EUA) for the Pfizer-BioNTech COVID-19 Vaccine to allow for use of a single booster dose, Health Topic(s)
to be administered at least six months after completion of the primary series in: Infectious Disease

Coronavirus
e individuals 65 years of age and older;

e individuals 18 through 64 years of age at high risk of severe COVID-19; and Fallow EDA
ollow

e individuals 18 through 64 years of age whose frequent institutional or occupational ¥ Follow @US_FDA &
exposure to SARS-CoV-2 puts them at high risk of serious complications of COVID-19 3 Follow FDA 7
. . ¥ Follow @FDAmedia (&'
including severe COVID-19.

Today’s authorization applies only to the Pfizer-BioNTech COVID-19 Vaccine.
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But principal de la vaccination anti-COVID-19:
Prévention des cas séveres et des déces

Une pandémie est un probleme globale...!
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3eme dose: pourquoi, quand et pour qui?

e Bonne réponse cellulaire meéemoire induite par les vaccins= protection
generalement maintenue contre des formes séveres a 6 mois

e Des premieres évidences suggerent une diminution de la protection contre des
formes séveres, surtout chez les personnes agées -> booster probablement
necessaire

e Pour les patients immunosupprimés et pour les vaccins inactivés, une 3¢me
dose est nécessaire pour compléter le schéma vaccinal (3°™¢ dose plutdt que
«boost»)
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Merci pour votre attention!

Questions?

@INFOVAC

LA PLATEFORME D'INFORMATION SUR LES VACCINATIONS

Accueil » Lesvaccins » parmaladie » Coronavirus / COVID-19

Startseite » Impfungen » nach Krankheiten geordnet » Coronavirus / COVID-19

Home » Vaccini » perle malattie » Coronoavirus / COVID-19




“Effectiveness” contre le variant delta pour des

BioNTech/Pfizer

Maladie symptomatique
42% (US) - 88% (UK)
Maladie sévére

77% (US) - 96% (UK)

Moderna

Maladie symptomatique
76% (US)

Maladie sévére
96% (US)
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vaccins differents
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Oxford-AstraZeneca

Maladie symptomatique
67.0% (UK)
Hospitalisation

(87%, Canada, 1 dose)

Janssen (J&J)

Etude des cas breakthrough
en cours a Sisonke, Ville du cap

Gamaleya (Sputnik V)

Maladie sévere
81% (étude cas-témoin)

Sinopharm-Bejing

Sinovac

Petit cluster a Guangzhou
(74 cas, 18-59 ans):
Maladie symptomatique
59% (IC 16.0 — 81.6%)
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Sputnik: Safety and efficacy of an rAd26 and rAd5 vector-based heterologous prime-boost COVID-19 vaccine: an interim analysis of a randomised controlled phase 3 trial in Russia, Logunov, Denis Y et al., The Lancet, online 2.2.2021 
Janssen phase III: https://pubmed.ncbi.nlm.nih.gov/33882225/
Effectivness: https://www.medrxiv.org/content/10.1101/2021.08.18.21262065v4.full.pdf

Durable Humoral and Cellular Immune Responses Following Ad26.COV2.S Vaccination for COVID-19. Barouch DH, Stephenson KE, Sadoff J, Yu J, Chang A, Gebre M, McMahan K, Liu J, Chandrashekar A, Patel S, Gars ML, de Groot AM, Heerwegh D, Struyf F, Douoguih M, van Hoof J, Schuitemaker H. medRxiv. 2021 Jul 7:2021.07.05.21259918. doi: 10.1101/2021.07.05.21259918. Preprint.



AZ prime, boost a 73 jours avec soit
AZ (n=32, ChAd/ChAd) ou
BNT/Pfizer (n =55, ChAd/BNT)
prise de sang a J17 aprés boost
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Immune responses against SARS-CoV-2 variants after heterologous and homologous ChAdOx1 nCoV-19/BNT162b2 vaccination
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La vaccination diminue le risque d’hospitalisation
(et méme d’'un COVID long...)

Etude cas-témoin, prospective, auto-

rapporté Via application «COVID Symptom @ After one vaccine dose ( After two doses
Study» Grande-Bretagne
matché 1:1 selon
status de professionnel de santé
genre, BMI, age

moins probable que !es plus probable
personnes non-vaccinées

p-value |

Entre 8 décembre 2020 et 4 juillet 2021
n=971'504 2¢me doses de vaccin (moitié AstraZ) |
n=2370 (0.2%) testés positifs par la suite

n=906 suivi = 14 jours post test-positif

-100% -50% 0% 50% 100%
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prospective, community-based, nested, case-control study used self-reported data 
COVID Symptom Study mobile phone app.
disease profile analysis used the app for at least 14 consecutive days after testing positive for SARS-CoV-2 (cases 3 and cases 4, respectively). matched (1:1) with cases 3 and 4, respectively, by the date of the positive test, health-care worker status, sex, body-mass index (BMI), and age. 
Between Dec 8, 2020, and July 4, 2021, 971504 reported a second dose, of whom 2370 (0·2%) subsequently tested positive for SARS-CoV-2 (cases 2)



Effets secondaires post-vaccinaux et post-infectieux

Données observationnelles

Clalit Health Services (52% de la population
israélienne)

Décembre 20, 2020 - Mai 24, 2021

suivi 42 jours (21 jours par dose)

matching 1:1 avec non-vaccinés ou non-infectés

Inclusion: Age = 16 ans, 12 mois dans CHS,
pas d’ATCD d’infection SARS-CoV-2,

pas de contact avec CHS pendant 7 derniers jours,
pas de ATCD de I'évenement en question

group vacciné: N=884,828
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M Risk difference per 100,000 persons who
received BNT162b2 mRNA Covid-19 vaccine

Risk ratio (échelle log)

No. of Events per 100,000 Persons

Risk difference per 100,000 persons
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observational data from Clalit Health Services (CHS)
52% of the population of Israel (>4.7 million of 9.0 million persons)
an age of 16 years or older, continuous membership in the health care organization for a full year, no previous SARS-CoV-2 infection, and no contact with the health care system in the previous 7 days (the latter criterion was included as an indicator of a health event not related to subsequent vaccination that could reduce the probability of receiving the vaccine) Because of difficulties in distinguishing the recoding of previous events from true new events, for each adverse event, persons with a previous diagnosis of that event were excluded. ng-term care facility residents, persons confined to their homes for medical reasons, health care workers, and persons for whom data on body-mass index or residential area were missing 
December 20, 2020) until the end of the study period (May 24, 2021), eligible persons who were vaccinated on that day were matched to eligible controls who had not been previously vaccinated. Since the matching process each day considered only information available on or before that day 
unvaccinated persons matched on a given day could be vaccinated on a future date, and on that future date they could become newly eligible for inclusion in the study as a vaccinated person.
42 days of follow-up, which provided 21 days of follow-up after each of the first and second vaccine doses.
e also ended the follow-up of a matched pair when the unvaccinated control received the first dose of vaccine or when either member of the matched pair received a diagnosis of SARS-CoV-2 infection.
Vaccinated�Group�(N=884,828)
Control�Group�(N=884,828)



Impact de la 3¢ dose sur la protection

étude entre 30.7. — 31.8. 2021 en Israél
1,137,804 = 60 ans,

> 5 mois post-2¢me dose BioNTech/Pfizer
Comparaison groupe booster

(= 12 jours) vs 2 doses seulement
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Infections confirmés
Nombre des case

Maladies seveéres
Nombre des case

Non-boosté =212 jours Facteur de réduction

4439

294

post-boost (Rate ratio ajusté)

934 11.3 (10.4-12.3)

29 19.5 (10.4-12.3)
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Efficacité des vaccins a ARNmM- cas séveres

étude test-négatif cas-témoin entre 1.1.-22.6.2021 aux E-U.,
états multiples.

41’552 hospitalisations, 21'522 consultations ambulatoires, Comparaison du status vaccinal des personnes symptomatiques

testé par PCR pour suspicion de COVID-19 avec PCR négatif versus PCR SARS-CoV-2 positif
- 250 ans
no de patients no SARS-CoV-2 pos «Effectiveness»
vaccinale
Efficacité contre hospitalisation
Non-vaccinés (groupe référence) 20’406 3695 (18%)
Pfizer 8’500 163 (1.9%) 87% (85-90)
Moderna 6'374 95 (1.5%) 91% (89-93)
Agés 2 85 ans
Non-vaccinés (groupe référence) 2'960 447 (15.1%)
Pfizer ou Moderna 3’306 68 (2.1%) 83% (77-87)
Efficacité contre admission aux Sl
Non-vaccinés (groupe référence) 4’024 692 (17.2%)
Pfizer ou Moderna 2’359 38 (1.6%) 90% (86-93)
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Efficacité contre I’hospitalisation en fonction de
I’intervalle de vaccination

étude test-négatif cas-témoin entre 1.1.-22.6.2021 aux E-U.,
états multiples.

41’552 hospitalisations, 21’522 consultations ambulatoires, Comparaison du status vaccinal des personnes symptomatiques
tes:é5gar PCR pour suspicion de COVID-19 avec PCR négatif versus PCR SARS-CoV-2 positif
S-S ans
No de patients No SARS-CoV-2 pos «Effectiveness»
vaccinale
Efficacité contre hospitalisation
Non-vaccinés (groupe référence) 20’618 3711 (18%)
intervalle depuis la 2¢™¢ dose:
14-27 jours 2,754 48 (1.7%) 88% (84 to 92)
18-41 jours 2,783 41 (1.5%) 92% (88 to 94)
42-55 jours 2,603 41 (1.6%) 90% (87 to 93)
56-69 jours 2,394 51 (2.1%) 86% (82 to 90)
70-83 jours 2,048 24 (1.2%) 93% (89 to 95)
84-97 jours 1,528 27 (1.8%) 86% (79 to 91)
98-111 jours 971 23 (2.4%) 82% (72 to 89)
=112 jours 568 11 (1.9%) 86% (74 to 93)
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Evolution de I'efficacité/effectiveness du BNT162B2

Vaccine effectiveness against infection over time
Adults 218 vears of age

February March April May June July
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Rosenberg ES, Holtgrave DR, Dorabawila V, et al. New COVID-19 Cases and Hospitalizations Among Adults, by Vaccination Status — New York, May 3—July 25, 2021. MMWR Morb Mortal Wkly Rep. ePub: 18 August 2021.
Nanduri 5. Effectiveness of Pfizer-BioNTech and Moderna Vaccines in Preventing SARS-CoV-2 Infection Among Mursing Home Residents Before and During Widespread Circulation of the SARS-CoV-2 B.1.617.2 (Delta) Variant
— National Healthcare Safety Network, March 1-August 1, 2021. MMWR Morbidity and Mortality Weekly Report. 2021 2021;70.

Fowlkes A, Gaglani M, Groover K, et al. Effectivenass of COVID-19 Vaccines in Preventing SARS-CoV-2 Infection Among Frontline Workers Before and During B.1.617.2 (Delta) Variant Predominance — Eight U.S. Locations,
December 2020-August 2021. MMWR Morb Mortal Wkly Rep. ePub: 24 August 2021.

Puranik A, Lenehan PJ, Silvert E, et al. Comparison of two highly-effective mRNA vaccines for COVID-13 during periods of Alpha and Delta variant prevalence. medRxiv 2021.08.08.21261707.

Keehner J, Horton LE, Binkin MJ et al. Resurgence of SARS-CoV-2 Infection in a Highly Vaccinated Health System Workforce. NEJM, September 1, 2021. DOI: 10.1056/NEJMc21123981

Presented at VRBPAC by CDC https://www.fda.gov/advisory-committees/advisory-committee-calendar/vaccines-and-related-biological-products-advisory-committee-september-17-
2021-meeting-announcement#event-materials
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