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Différentes cinétiques de la réponse immune
antivirale dans l'infection par le SARS-CoV-2
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Réponses immunes exacerbées
dans le COVID Long ?
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Réponses immunes

- Inflammation persistante?

\- Autoimmunité? /




Sept. 2021

n=121 patients (h=48 no PASC; n=73 PASC)
Documented SARS-CoV-2 infection

PASC : at least 1 symptom at >90 days
78% not hospitalized

History of autoimmune disease:
» No PASC: 2%
= PASC: 11% (P=0.08)
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Persistent immune activation may
be associated with Long COVID
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1 National Centre for Infectious Diseases, Singapore
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Stronger inflammation during acute
infection in patients who develop
persistent symptoms

Patients with persistent symptoms: 7% at day 90, 11% at day 180
(lower than in European and American cohorts)
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" Angiogenesis / endothelial inflammation
during the late recovery phase?
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Syndrome d’Activation des Mastocytes (SAMA)
dans le COVID Long ?

MCAS: inappropriate activation of mastocytes

» Release of granule content, including histamine, heparin, proteases (such as tryptase), ...
* De novo synthesis of arachidonic metabolites (prostaglandin D2, leukotriene E4, ...)

» Chemokine and cytokine secretion (TNF-a, ...)
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MCAS associated symptoms:

» Tachycardia, hypotension, syncope __, POTS?
»  Pruritus, urticaria, angioedema

» Wheezing, shortness of breadth

= Gastrointestinal symptoms

https://www.thermofisher.com/fr/frrhomellife-science/cell-analysis/cell-analysis-learning-center/immunology-at-work/granulocyte-cell-overview/mast-cell-overview.html



Treatment with Histamine Receptor Antagonists (HRA)
Combination of H1 (loratadine) and H2 (famotidine or nizatidine)
HRA for > 4 weeks

n=24 n=25

||» Possible beneficial effects of HRA
in Long COVID



"» Persistence of a high frequency of spike-specific
CD4+ T cells in Long COVID patients



Possible confounder: difference in
severity of the original SARS-CoV-2
infection between groups
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"» Persistence of a high frequency of spike-specific
CD4+ T cells in Long COVID patients



CD8+ TRM:

Controls  COVID
COVID patients n=5 n=10
» > 60 years old
> had severe pneumonia
> Experience persistent respiratory dysfunction

CD8+ TRM:
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Inverse association between the presence
DLCO: diffusion capacity for carbon monoxyde of activated Tissue Resident Memory
FEV1: forced expiratory volume in 1s CD8+ T cells and pulmonary function
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Role of cytotoxic TRM
in persistent pulmonary lesions?

CD8+ TRM:

CD8+ TRM:
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Inverse association between the presence
of activated Tissue Resident Memory
CD8+ T cells and pulmonary function



Detectable autoantibodies

against multiple GPCRs in Long
COVID patients
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Contribution to
dysautonomia and
cardiovascular symptoms?



Réponses immunes antivirales inefficaces
dans le COVID Long?
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Réponses immunes

SARS-CoV-2

- Persistance virale?

- Lésions tissulaires induites

\ par le virus? /




Longitudinal study of PCR+ patients with no or mild
symptoms during acute SARS-CoV-2 infection

353 patients completed the 3 visits:
- 123 with persistent symptoms 3§
- 230 without symptoms

Low SARS-Cov-2-specific IgG at the first
visit is associated with persistent
symptoms at the third visit (month 7)



More frequent detection of SARS-CoV-2
viral RNA in anal samples of patients
who retest PCR+ after the acute stage
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Preferential persistence of SARS-CoV-2 in
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the gastrointestinal tract?

Example of viral rebound /

Qwer RBD-specific IgG in patients with viral rebound/
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Lack of a robust antibody response may
be associated with viral persistence




Persistence of viral
antigen (NP+)

in the olfactory
epithelium

Inflammation:
presence of Ibal+
MF/microglia in the
epithelium
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Link with anosmia?

SARS-CoV-2 serology

Detection of SARS-CoV-2 RNA in the
olfactory mucosa of Long COVID patients



= Two groups of Long COVID patients: with or without ‘II
detectable adaptive responses

= No significant differences in symptoms except for
higher thoracic oppression in the « non-immunized »

group










= 7,256 UK COVID-19 Infection Survey participants who
were PCR+

=  24% were seronegative
= Older
* Lower initial viral load
* Fewer symptoms
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Persistently low or absent antibodies in a significant
fraction of the SARS-CoV-2 infected population



Evaluer I'effet de la vaccination dans le COVID Long

/Réponses immunes

adaptatives

~

SARS-CoV-2

- Persistance virale ?
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SARS-CoV-2

Réponses immunes
adaptatives

- Clairance virale ?

\ - Inflammation controlée ? /




An immunological component to Long COVID =
that may be amenable to intervention .

‘// Vaccination doubled the rate of Long COVID patients
in complete remission at 120 days



Conclusions :

Possibles mécanismes pathogenes du COVID Long (1)
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Effets délétéres d'une inflammation précoce :
= Micro-caillots dans les capillaires ?
= Dommage neuronal ou vasculaire ?
= Autre ?



Possibles mécanismes pathogenes du COVID Long (2)
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» |Inflammation chronique ?
= Activation des mastocytes ?
= Risque accru d'autoimmunité ?

= Traitement anti-inflammatoire ? ‘"
» Traitement anti-histaminique ?



Possibles mécanismes pathogenes du COVID Long (3)

= Faibles réponses des cellules T et B
= Vaccination ? ‘" » Persistance virale dans sites sanctuaires?

= Traitement antiviral ? = Dommage tissulaire localisé ?



Possibles mécanismes pathogéenes du COVID Long (4)

Différents types de COVID Long ?
Besoin d'analyser la qualité des
réponses immunes antivirales

«
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Réponses adaptatives de forte intensité mais
de faible qualité

Persistance virale dans sites sanctuaires ?
Inflammation persistante
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