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Vaccination anti-COVID-19

Vaccins anti-COVID-19 disponible en France I I

" Vaccins a ARNm
v Comirnaty (Pfizer/BioNTech)
v Spikevax, mRNA-1273 (Moderna)

= Vaccins a Adénovirus
v'"ChAdOx1 nCov-19 (Oxford/AstraZeneca)
v'Ad26.0V2.S (Janssen/Johnson & Johnson)

=» Vaccins sont tous efficaces pour empécher forme sévere COVID-19,
hospitalisation > réanimation > déces.
Et sur TOUS les variants (avec 2 doses)
Planas D et al., Natue 2021



Complications thrombotiques apres la vaccination anti-COVID-19 ?

EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Du 13 décembre 2020 au 16 mars 2021

®

Vaccination against COVID-19: insight from
arterial and venous thrombosis occurrence using
data from VigiBase

- Rareté des complications thrombotiques possiblement associées avec la vaccination
COVID-19: 0,21 [ICys % 0,19-0,22] cas d'événements thrombotiques par millions de

personnes-vaccinés/jour
- Evénements thrombotiques dans les 3 vaccins (Pfizer/BioNTech, Moderna, AstraZeneca)

- Epidémiologie de la thrombose veineuse différente avec vaccin ChAdOx1 nCov-19 ?

- Quelques cas d'événements thrombotiques dans des sites inhabituels : veines sinusales ou
splanchniques, et souvent en association avec une thrombopénie, signalés en relation avec
le vaccin ChAdOx1 nCov-19

Smadja et al. ERJ 2021



Thrombopénie et thrombose post-vaccination AstraZeneca ?

Greinacher et al. NEJM 2021

ORIGINAL ARTICLE ‘

Thrombotic Thrombocytopenia
after ChAdOx1 nCov-19 Vaccination

Schultz et al. NEJIM 2021

BRIEF REPORT

Thrombosis and Thrombocytopenia
after ChAdOx1 nCoV-19 Vaccination

Scully et al. NEJM 2021

ORIGINAL ARTICLE

Pathologic Antibodies to Platelet Factor 4
after ChAdOx1 nCoV-19 Vaccination

- 11 patients : 5-16 days after AZ vaccination with
thrombosis and thrombocytopenia.

- 9 CVST, 3 splanchnic vein thrombosis, 3 pulmonary
embolism

- In one patient who died from cerebral bleeding, CVST could
not be excluded.

- circulating antibodies IgG against PF4-heparin

5 patients admitted to hospital with thrombosis and
thrombocytopenia 7 to 10 days after AZ vaccination

4 CVST and 1 portal vein)

high levels of IgG against PF4-polyanion complexes and also had
platelet activation detected with a functional assay

- 23 patients presenting 6-24 days after AZ vaccination with
thrombosis and thrombocytopenia—> CVST +++

- positive for IgG anti-PF4 antibodies on two HIT ELISA tests
confirmed with functional assay (P-selectin detection by flow
cytometry)



Thrombopénie et thrombose post-vaccination Johnson&Johnson/Janssen ?

JAMA | Original Investigation
US Case Reports of Cerebral Venous Sinus Thrombosis

With Thrombocytopenia After Ad26.COV2.S Vaccination,

March 2 to April 21, 2021

Table 3. Results From Hematology and SARS-CoV-2 Testing for Initial 12 Patients With Cerebral Venous Sinus Thrombosis and Thrombocytopenia

Following Emergency Authorization Receipt of Ad26.COV2.S Vaccine—-US, 2021°

Platelet D-dimer Fibrinogen CoV. Heparin-PF4

Patlent nadir, peak, nadir, Ll SR ELISA test Functlonal platelet

No. x10%/pL® pg/mL® mg/dL® INR aPTT,s Serology Viral assay (optical density)>c  assay test results®

1 12 >20.0 93 14 31 Not done Negative (PCR) Not done Not done

2 69 1.1 166 1.2 22.3 Nucleocapsid Negative (PCR) Positive (1.2) Negatlive SRA
antibody
negative

¢ 18 8.46 82 15 31.1 Not done Negative (PCR) Positive (2.7) Negatlive SRA

4 127 5.45 240 1.1 31.2 Not done Negative (PCR) Positive (3.0) Negative SRA

5 10 7.05 141 11 18.1 Antibody Negative (PCR) Positive (1.6) Negatlive SRA
negatlved

6 13 112.07 59 1.3 345 Splke antlbody Negative (PCR) Positive (3.2) Negative SRA,
negative negative LIA

7 64 7.84 77 1.2 - Not done Not done Positive (1.4) Not done

8 90 6.7 239 0.9 28 Not done Negatlve (antigen) Positive (2.3) Negatlive SRA

9 15 >4 332 1.1 26.9 Nucleocapsid Negative (PCR) Posltive (2.5) Negative SRA
antibody
negative

10 9 13.47 128 1.2 24.1 Not done Negative (PCR) Positive (2.2) Not done

11 102 41.71 206 1.2 30.2 Not done Negative (PCR) Positive (2.6) Negative SRA,

negative LIA
12 20 4557 149 f 26.4 Not done Negative (PCR) Positive (2.1) Posltive SRA and PEA,

negative LIA

See | et al., JAMA 2021



Confirmation du diagnhostic de VITT

Platelet-Activation Assays in 4 Patients with VITT
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Greinacher A et al. NEJM 2021



Confirmation du diagnhostic de VITT

Standard SRA

Platelet Activation (%)

= Nécessité de sensibiliser les tests fonctionnels plaquettaires au PF4 ?

Vayne C et al. NEJM 2021



Confirmation du diagnhostic de VITT
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Thrombopénie thrombotique post-vaccination

v Vaccine-induced prothrombotic immune thrombocytopenia = VIPIT
v Vaccine-induced immune thrombotic thrombocytopenia = VITT
v' Thrombotic thrombocytopenic syndrome = TTS

» ChAdOx1 nCov-19 (vaxzevria, Oxford-AstraZeneca, AZD1222)
» Ad26.COV2.S (Johnson & Johnson/Janssen)

Thrombopénie £ Thromboses

entre 4 a 28 jours apres vaccination

+ présence d’anticorps anti-PF4 (par test ELISA)
(Apres la 1¢'¢ injection++++)



Vaccine-Induced Immune Thrombotic Thrombocytopenia
(VITT) Diagnostic Flow Chart (Updated 20 April, 2021)

1. Signs/symptoms of thromboembolism

wirw isth.org

NO to 1 and/or 2

Not VITT: Manage
according to standard
practice

NO thrombosis
on imaging

« MEW ONSET:
o Severe, persistent headache +/- vision change, seizure-like activity

o Severe persistent abdominal pain

= Leg pain or swelling
o Chest pain and/or shortness of breath

2. COVID vaccination 4-28 days prior to onset
(Astraleneca or Johnson & Johnson)

SCREEN for VITT

« Order appropriate imaging based on symptom
presentation
«» Order urgent complete blood count

=150 x10/L
Possihle VITT

Acute thrombosis

present AND plate]et
count <150 x 107/L

¢

Initial eval uation
« Order standard coagulation laboratory studies
(PT, aPTT, Clauss fibrinogen, D-dimer)
» Drder immunoassay for platelet factor 4 (PF4)
antibodies (HITT ELISA is most reliable)

PF4 ELISA positive
(high 0D reading)

PF4 ELISA negative

If PF4 antibody immunoassay is not

elevated D-dimer levels (e.g., >dx
threshold for VTE exclusion) is highly
suggestive of VITT. Treat as per VITT.

VITT CONFIRMED
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Infemirional Socielyan

Thrasbasis and aemastasis

VITT : prise en charge ?

@Traitement anticoagulant avec molécules
non-hépariniques :
Argatroban +++ (demi-vie courte)
AOD, fondaparinux (ARIXTRA), danaparoide sodique

(ORGARAN)
Eviter les AVK

@ Pas de transfusion plaquettaire

@Traitement immuno-modulateur

IglV +++
Corticoides ? Echanges plasmatique ?

availahle, check D-dimer level. Markedly



Thrombopénie thrombotique post-vaccination

| ORIGINAL ARTICLE ‘

Clinical Features of Vaccine-Induced Immune
Thrombocytopenia and Thrombosis

Sue Pavord, F.R.C.Path., Marie Scully, M.D., Beverley J. Hunt, M.D.,
William Lester, M.D., Catherine Bagot, M.D., Brian Craven, M.B., B.Ch,,
Alex Rampotas, M.R.C.P., Gareth Ambler, Ph.D., and Mike Makris, M.D.

Parmi 220 cas de VITT au Royaume Uni = mortalité de 20 % !
Facteur de mauvais pronostique => plaquettes <30 G/L et saighement
intracranien

Pas de facteur de prédisposition !
- Pas de thrombophilie et/ou d’antécédent de thrombose

- Pas d’antécédent de maladie auto-immune
- Tout 4ge mais <55 ans +++



VITT : épidémiologie ?

 Estimations publiées d'incidence de VITT : 1/100 000 a 1/50 000 doses (<55 ans)
d'AstraZeneca administrées.

J Estimations variant selon les pays,

* Norvege et le Danemark signalant les taux les plus élevés : 1/40 000
* Allemagne = 1/76 000

Canada, (mai 2021), taux de VITT = 1 /55 000

Sri Lanka (6 cas) = 1/150 000

Presque tous les cas signalés sont survenus apres la premiere dose.

Peu de cas de VITT signalés avec le vaccin Johnson & Johnson/Janssen, difficile de calculer
un taux précis, mais incidence semble étre = 1 / 500 000 doses de vaccin administrées

e Aucun cas décrit a ce jour avec les vaccins a ARN comme Pfizer, un cas décrit avec Moderna

Kai Kupferschmidt, Gretchen Vogel, science mag 03/05/2021
Pavlord S, NEJM 2021



Thrombopénie induite a I’héparine (TIH) et VITT : similarités ?

TIH associée a une thrombose

TIH isolée (thrombopénie)

Test fonctionnel plaquettaire positif
(SRA+)

: : . Prevalence
Anticorps Anti-PF4/heparine AntiPEA:

= 5%

Théorie de l'iceberg de la TIH, selon Warkentin TE. JTH 2011
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Risque thrombotique associée a

la vaccination anti-COVID-19 ?

B Study design () case ser

250 -

. it Population

:

to 24 April 2021

¢

-o- with ChAdOx1 nCoV-19 vaccine
-~ with BNT162b2 mRNA vaccine
-o- with SARS-CoV-2 infection

Thrombocytopenia

3

Venous thromboembolism
Arterial thrombosis

Cerebral venous sinus thrombosis

8

Ischaemic stroke

Myocardial infarction

Estimated Rate of CVST per 1,000,000 People

Other rare arterial thrombotic event

0 b —t |

& https://bit.ly/BM)c19ae

AstraZeneca  Johnson & Natlonwide COvVID-19

Johnson Inpatient Sample

Bikdeli B et al., JACC 2021

o Self-con

29.1 million people vaccinated
with first doses in England

19.6 million ChAdOx1nCoV-19 *
(© Data from o n
1December 2020 L 9.5 million BNT162b2 mRNA
1.8 million had positive SARS-CoV-2 test

bBls Outcomes 8-28 days after exposure

trolled Compared exposed with unexposed

periods in the same patient

T

r Incidence rate ratio 95% Cl N

1 2 4 6 8 10 20 40

* Oxford-AstraZeneca
T Pfizer-BioNTech

Hippisley-Cox J et al., BMJ 2021

© 2021 BMJ Publishing group Ltd.



Conclusion and Perspectives

* Rares complications thrombotiques (veineuse ou artérielle) apres la vaccination
COVID-19

=» Thrombopénie thrombotique post-vaccination (VITT) avec adénovirus +++
* VITT phénomene semblable a la TIH mais sans héparine au préalable ?

* Pas de terrain prédisposant (age <55 ans)

* Phénomene extrémement rare. Recherche d’anticorps anti-PF4 en ELISA +++
* Prendre avis en Centre Expert

* VITT spécifique a la vaccination anti-COVID-19 ?

 Complications thrombotiques associées a la COVID-19 sont largement
supérieures ainsi que les complications respiratoires et séquelles a long termes.
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FRANCE Mécénat « collecte crise covid », APHP.CUP

Agence nationale pour la recherche et Fondation de France, SARCODO Study

Critical Covid-19 France investigateurs, Team SARCODO, Hopital Cochin
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PHILIPPE, M. GRUEST, O. BORY, A BEAUVAIS, ZECO F, C GUERIN.

=»Vaccinons-Nous !
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