)

.

-

| NN«

R
4 hérapie et syndrom e . 4

d’ hype ventilation post-CO -ﬁ »

¥

A

-~

: .
»

" —
= -~
.

Gregory Reychler
Service de Pneumologie

? itaires Saint-Luc (Bruxelles)

Clqlque

A%




réanimation 2022

A PARIS 22-24 JUIN

Palais des Congrés de Paris Srlf
- \
. - - L
Porte Maillot DE SEebieT O

Orateur : Gregory, REYCHLER, Bruxelles

V1 Je declare les liens d'intérét suivants : Aerogen, APTAR,
Boehringer, Chiesi



Décembre 2019 Aot 2020 Octobre 2021
SARS-CoV?2 OMS OMS
(Wuhan) COVID long Post-COVID-19




/l «, Organisation

Affection post-COVID-19 Y

Octobre 2021 ; A,/\; mondiale de la Santé

- Infection probable ou confirmée par le SARS-CoV-2

- 3 mois apres 'apparition de la COVID-19 + symptomes qui persistent au

Moins 2 mois
- Autres diagnostic exclus

- Symptoémes variés (fatigue, essoufflement, dysfonctionnement cognitif...)

et, nouveaux, fluctuants voire recidivants

- Impact sur le quotidien



SARS-CoV2 et COVID long...

Lungs 32%

B Chest pain

SARS-CoV-2

Pancreas
B Pancreatic injury
B Pancreatitis

ACE2
receptors

Kidney
| Renal impairment
| Acute Kidney injury

”~
Heart

® Chest pains

® Myocardial
inflammation

m T Serum troponin

m Palpitations

| Diarrthea

| Sore throat

C
Gastrointestinal tract !
| Nausea

Hamouche W., JIMCC 2021; 153:72-85

“

Source ONS.GOV.UK
20 juin 2022

Brain k
— ( 28%
s —«/z 5%

m Fatigue
| Sleep disturbances
k m Depression/anxiety/PTSD/0CS

J

Spleen
: ® | T&Blymphocyte
3 i m Atrophy of lymphoid follicles

{ ‘ ® Liver injury
. . ' m T Aspartate
3R] aminotransferase
m T Alanine aminotransferase

Blood vessels
®m Inflammation

m Vessel damage
m Coagulopathy

m Microangiopathy

Cook H, BMJ 2021;374:n1648



Pathophysiologie
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Endothelial cell damage E Dysregulated immune

effect the RAAS and thromboinflammation response
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* Vasoconstriction Blood vessel 1 D-dimer
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Daily new confirmed COVID-19 cases

7-day rolling average. Due to limited testing, the number of confirmed cases is lower than the true number of
infections.

3 million

2.5 million

L"histoire est loin d’étre finie...

Déja plus de 400 millions de cas...

1 million
500,000 World
Europe
0 i T T 1
Mar 1, 2020 Nov 16, 2020 Jun4, 2021 Jun 19, 2022

https://ourworldindata.org/covid-cases
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EUROPEAN RESPIRATORY journal

FLAGSHIP SCIENTIFIC JOURNAL OF ERS

Early View
Editorial

Phenotyping long COVID

Robert Naeije, Sergio Caravita

“...The long COVID remains

an enigma.,.”
Please cite this article as: Naeije R, Caravita S. Phenotyping long COVID. Eur Respir J 2021;
in press (https://doi.org/10.1183/13993003.01763-2021).



Mécanismes physiopathologiques
Hypotheses

 [ésions organiques

* Syndrome post-soins intensifs

* Dégradation d’'une maladie sous-jacente

* Reponse immunitaire et inflammatoire a I'infection virale






Dyspnée

J32

J198

Concordance? NON




Dyspnée et dysautonomie

/,_:/"' _ —\H\ 1. Absolute hypovolemia related to ° Vi ru S O u ré po N Se i mm u N ita i re

k \ abnormal RAAS system

2. Cardiovascular deconditioning ® Atte i nte S d e S ré Ce pte U rS
- low stroke volume . .
intrathoraciques ou de |la
o 0icASwe | COMmMande ventilatoire

e, |+ Syndrome d'intolérance
orthostatique (POTS)

* Hypocapnie (hyperventilation?)

5. AAbs activating
cardiac receptors

Or AAbs inhibiting
vascular receptors

* Hyperventilation a I'effort (vontejunaite

6. Small fiber neuropathy 2021 )
umpaired innervation
(lower hmbs)

7. Connective tissue laxity
(hEDS)




Virus

* Consequence of
postinfectious
immune-mediated

processes

Dysautonomia

is dihie¥ u mibiiel | o
ferm for.. .

PANDYS ol
(pandysautonomia)l (orthostatic
NCS intolerance) AAG
neurocardiogenic (autoimmune
syncope) autonomic
anglionopath
PAF (pur§ autonomic MS A RS 2 2
failure) (multiple T
systom
NMH afcsphy) (postural

(neurally orthostatic
mediated FD (familial tachycardia
hypotension) dysautonomia) syndrome)



Dysautonomie

Sympathetic

Dilates Pupils

Inhibits
Salivation

Dilation

Inhibits Digestion
| & g (

N

Stimulates Glucose
Release by Liver

Parasympathetic

- Sympathetic Ganglia
— —~Constricts
LN e Ge)> Poes
(BN =

Stimulates
Salivation

N\, Bronchial
. Constriction

-~ Stimulates Digestion

Stumulates Epinephrine &
Norepinephrine Release

/,

B\

Relaxes Bladder
Contracts Rectum

Orgasm
Ejaculation

‘_ Stimulates

==
« o Contracts

Bladder

e Relaxes Rectum

Gallbladder

Vaginal Lubrication
Erection

Autonomic disorders

* Deafferentation of the
central autonomic centers

* Autonomic efferent neuron
lesions

* Drugs or antibodies acting
on autonomic neuron
receptors




Orthostatic intolerance syndromes

* Hypotension orthostatique

POTS Control

* Syncope vaguale ”},JT oy

__,,wrw" gl e

* Syndrome de tachycardie (m:;jww PR

orthostatique posturale
(STOP ou POTS) -l

1




Hyperventilation au repos

All participants
(n=82)
Female 56 (68)
Age in years, median (range) 42 (13-79)
Hospitalized for acute 6(7)

COVID-19 infection
Time since COVID-19 infection in
days, median (range)

416 (120-501)

End-tidal carbon dioxide, median
(IQR)
Respiratory rate, median (IQR)

32 (8)

13 (6)

ETCO2<35 mmHg: 61 (74%)
ETCO2 — RR: r=-0.4(p<0.01)

Cohorte long COVID (12 semaines) sans séquelles organiques

n=177
4 months post-
hospitalization

21% Nijmegen positif
11% hyperventilation
confirmée par HPT

[] Cognitive impairment (n=61) [ Psychiatric symptoms {n=63)
| | Dysfunctional breathing (n=21} | No symptoms reported (n =60}
I—'} Fibrotic lesions (n=33)




Le syndrome de respiration dysfonctlonne
gm. ou hyperventilation L

Dysfunctional breathing are chronic or recurrent changes in the breathing pattern (over-breathing), not be
attributed to a specific medical diagnosis. It is not a disease process, but rather alterations in breathing
patterns that interfere with normal respiratory processes.
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inspiration |2 sec

k=

Transient Blocks of occlusions & spontaneous 60 s
occlusion breaths

The brain activity observed in response to respiratory stimulation supports the hypothesis that breathlessness in IHV
may reflect inappropriate cortical processing

Jack S, Adv Exp Med Biol. 2010;669:341-5
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