PIU Zoonose liees aux ti‘s

Why is it taking so long?

Lyme vs Covid

Complexité des syndromes
fonctionnels post infectieux



Syndromes fonctionnels post infectieux

« « Ensemble de symptomes causés par/associés a une infection et survenant apres l'infection
aigué »
« Construction sociale: entités nosologiques issues de I'expériences de patients,

Large spectre de symptomes medicalement inexpliqgués ayant un impact sur la vie
guotidienne des patients,

Bases physiopathologigues mal connues,
Difficultés de prise en charge pour le corps médical,
Conséquences socio-economiques.

« Multiples agents pathogenes avec syndrome post fonctionnels décrits:
« EBV, HHV6, SARS-COV-1, MERS-COV, Ebola, C. jejuni, M. Pneumoniae...
» Borrelia burgdorferi, SARS-COV-2



Introduction

Questions de recherche

1/Quelles définitions des syndromes post-Lyme et post-COVID-197

2/ Existe-t-il des similitudes nosologiques entre ces deux syndromes?

Axes de recherche

Imagerie

mptom el i
Symptomes et profil des Neurofonctionnelle

patients

Physiopathologie




Revue de la littérature: pubmed

Lyme Covid

Mesch Post-treatment Lyme Disease Syndrome Long-COVID
Query box Post Lyme Disease Syndrome long-haul COVID
Post-treatment Lyme disease syndrome[MeSH Terms] post-acute COVID syndrome
Post-treatment Lyme disease symptoms[MeSH Terms] persistent COVID-19
(lyme disease[MeSH Terms]) AND (chronic disease[MeSH long hauler COVID
Terms] post-acute sequelae of SARS-CoV-2 infection

chronic COVID syndrome

Query Box
"COVID-19" OR "SARS-CoV-2" AND "long-COVID" OR "post-acute COVID syndrome" OR
"persistent COVID-19" OR "long-hauler COVID" OR « PASC »

Critéres Tout article Meta analyse, review, systematique review
d’inclusion Diagnostic confirmé par sérologie ou clinique (EM) Diagnostic confirmé par PCR
Critéres exclusion Population pédiatrique Population pédiatrique
Modeles animaux Symptoémes post vaccinaux
Nombre d’articles 546 Query box 1,637

Query box AND « pathophysiology » 35
Query box AND « symptomes » 195




Résultats

Définitions multiples: « Lyme long »

* Avant 2006 : « Chronic Lyme » regroupant les BL disséminées tardives et les PTLDS.

* En 2006 : « Post Treatment Lyme Disease Syndrome » (PTLDS) définition de I'IDSA
reprise par de nombreuses sociétés savantes dont la SPILF en 2006, I'European
Federation of Neurological Societies 2010, les recommandations anglaises, suisses,
allemandes, belges.

* En 2018 HAS : « Symptomatologie/Syndrome persistant(e) polymorphe aprés une
possible piqlre de tique » (SPPT) => critiques

* En 2019 SPILF: « Persistent symptoms after documented or suspected Lyme
borreliosis »



Définitions multiples -> « PTLDS »

IDSA PTLDS (2006 Wormser)
Inclusion criteria

« An adult or child with a documented episode of early or late Lyme disease fulfilling the case
definition of the Centers for Disease Control and Prevention.

 After treatment of the episode of Lyme there is resolution or stabilization of the objective
manifestation(s) of Lyme disease.

* Onset of any of the following subjective symptoms within 6 months of the diagnosis of Lyme
disease and persistence of continuous or relapsing symptoms for at least a 6 month period
after completion of antibiotic therapy:

» Fatigue
* Widespread musculoskeletal pain
« Complaints of cognitive difficulties

« Subjective symptoms are of such severity that, when present, they result in substantial
reduction in previous levels of occupational, educational, social, or personal activities.

+ Exclusion criteria (fioromyalgia, chronic fatigue syndrome, sleep apnea ... before LD




Résultats

Définitions multiples: Covid long

Probable or confirmed SARS-CoV-2 infection (positive or negative SARS-CoV-2 test (PCR, Ag, serology)
When none of these symptoms can be explained by another cause

Mai 2020: NICE (British National Institute for Health and Care Excellence), CDC (center of disease control)
* « ..persistence of one or more initial symptoms for at least 4 weeks after onset...».

Octobre 2021

* NICE « ...persistence of symptoms for at least 12 weeks..»

* CDC: « The term “Post-COVID Conditions” is an umbrella term for the wide range of physical and mental
health consequences experienced by some patients that are present four or more weeks after SARS-
CoV-2 infection, including by patients who had initial mild or asymptomatic acute infection »

* WHO «... symptoms onset persist at least two months...».



Résultats

Définitions multiples: Covid long
OMS octobre 2021

* antécédents d’infection probable ou confirmée par le SARS-CoV-2,

Acouphénes et autres broblémes d’audition

;7 . N . . Allergi |
* Généralement survenant dans les 3 mois aprés post-infection COVID- Altération de Medorat/du goot
i A Anxiété
19 algue, Céphalées
~ . . . . Dépression
* symptomes persistant au moins 2 Mois, ayant un impact sur le Douleurs abdominales
H = H : A H 4 Douleurs articulaires
fonctlopnemer)t C|U0t|d|en, et qui ne peuvent etre expllques par un Douleurs thoraciques
autre dlagnOStIC. Douleurs/spasmes musculaires
Etourdissements
e fatigue, Fiévre intermittente
Malaise aprés |'effort
* essoufflement, Névralgies _ :
Problémes de menstruation et de régles
° dysfonctionnement cognitif Problémes gastro-intestinaux (diarrhée,
’ constipation, reflux acide)
A Sensations de piqlres d’épingles et
* autres symptomes d'aiguilles
, L. . , . L. . . Tachycardie/palpitations
e d’apparition nouvelle aprés un rétablissement initial post infection Toux
. . Troubles de la mémoire
COVID-19 algue, Troubles du sommeil

Vision trouble

OU persistant depuis la maladie initiale,

o ) WHO/2019-nCoV/Post_COVID-19_condition/Clinical_case_definition/2021.1
* fluctuant ou récidivant au fil du temps




Résultats

Définitions multiples -> « PASC »

« Mars 2022: NICE Probable or confirmed SARS-CoV-2 infection (positive or negative SARS-CoV-2 test

Use the following clinical case definitions to identify and diagnose the long-term effects of COVID-19:

Acute COVID-19

Signs and symptoms of COVID-19 for up to 4 weeks.

Ongoing symptomatic COVID-19

Signs and symptoms of COVID-19 from 4 weeks up to 12 weeks.
Post-COVID-192 syndrome

Signs and symptoms that develop during or after an infection consistent with COVID-19, continue for more than 12 weeks and are
not explained by an alternative diagnosis. It usually presents with clusters of symptoms, often overlapping, which can fluctuate and
change over time and can affect any system in the body. Post-COVID-192 syndrome may be considered before 12 weeks while the
possibility of an alternative underlying disease is also being assessed.

In addition to the clinical case definitions, the term ‘long COVID’ is commonly used to describe sighs and symptoms that continue

or develop after acute COVID-19. It includes both ongoing symptomatic COVID-19 (from 4 to 12 weeks) and post-COVID-19
syndrome (12 weeks or more).



Résultats

NAME (or ID) Date: / /

N
S y m p t O m e S P I L D S SYMPTOMS. During the past 2 weeks, how much have you been bothered by any of the following?

Rate “bother” for the past 2 weeks Notatall Alittle bit _ Somewhat Quiteabit  Very much

. Shortness of breath

. Feeling feverish

. Sweats and/or chills

. Nausea and/or vomiting
. Back pain

. Headaches

. Stiff or painful neck

. Muscle aches or pains

. Joint pain or swelling

 Définition a priori des symptomes
p e rS i Sta n tS : :(1) ;izsﬁi:; ‘f‘;iagkuxfg ix having low energy

12. Feeling worse after normal physical exertion

O 00 O B W D

13. Trouble falling or staying asleep

e F atl g U e 14. Needing more sleep than usual

15. Not feeling rested on awakening

« Widespread musculoskeletal pain 17, i, SuPRAE o b phioe
. .. . . 18. Skin or muscle twitching
) 19. Discomfort with normal light or sound
Complaints of cognitive difficulties i S e T
21. Change in visual clarity or trouble focusing
22. Bladder discomfort or change in urination
23. Light-headed or uncomfortable on standing
. . . . 24. Hot or cold sensations in extremities
® S u bJ e Ct I 'I:S’? O bJ e CtIfS ’? 25. Irregular or rapid heart beats
" " 26. Feeling irritable, sad, or decreased pleasure
, 27. Feeling panicky, anxious or worried
) Q u e I I e S e C h e I I e S ’? 28. Trouble finding words or retrieving names
29. Trouble with memory
30. Slower speed of thinking

COO0O|ICO0OOQO|OCO0O OO O0OOC|IOCOO0O0|IOCO0OO0O|OO00C|OO0 0|0 0|00 O
L il e B T S i T S
B B0 RO RO B BB B0 B[R0 B BB B BB B BN B BB B0 B[R B NN N
WWwwlwwWliuWwWwlLuwwliLuwwluwwiwww|lwwwiwwwlwww
S S S N O o £ TRl Y S N SN [ SN "N N [ SNt St SNy SNt SNt S S ST SN [ ST S N [ SN N

Over the last 2 weeks, have any of the above impaired your work, social, or family functioning? Yes No

If Yes, please indicate the number (¥) of each of the most impairing symptoms below, starting with the most
impairing (¥1), then list the next most impairing (#2) and continue listing in descending severity other
impairing symptoms.

1 2. 3 4 5 6 7

General Symptom Questionnaire (GSQ-30) Aucott, 2017




Résultats

Symptomes PTLDS

PTLDS

CONTROLS
Faligue® | Mikd
Jaint Pain® [ |
FotusingiConcentnating®
Muscle Pain® [ |
Memaory*
FlrhdinE ‘Words®

Sleep®

u Modemate

nSavare

Mack Pain® |
Faresihesia (HancsFeat)
Irrt.ub“ﬂ
Low Back Pain B
Headache [ |
Photaphatia |
Cizziness
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Chils
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FIGURE 2 | Participanits with posttreatment Lyme dsease syndrome (FTLDS) and controls were asked about presence and severily of 36 sigra/sympioms over the

paat 2 wesks. Displeyed are the 25 signa'sympotoms with a statistically significent diference in severity by group (p < 0.05), ordersd by frequency within the PTLDS
group. The nine signasymiptoms with a statistically significant difierence at the p < 00001 level are indicated with an asterick.

(Rebman, 2017)
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Symptomes PTLDS

¢ Généraux sleep problems 222 fatique
- Fatigue : Symptoéme le plus fréquent, sévere, différente iieconeenkfio
du syndrome de fatigue chronique. L ritabilty
—4 depression
* Neurologiques

speech problems

— Troubles cognitifs : troubles de la memoire, de la

fluence verbale, de la concentration et de la formulation e
des idées.

— Troubles sensitifs
— Dépression
— Troubles du sommeil

— Cervicalgies ”7 misscl actes
» Ostéo-articulaire

— Myalgies

— Arthralgies: migratrices, asymetriques et localisees
dans les membres.

»— lower back pain

(Bencke, 1995; Cairns, 2005; Berende, 2016; Turk, 2019; Cairns, 2020; Mac,2020; Rebman,
2021; Ursinus,2021; Aucott, 2022) 12



Résultats

Symptomes PASC

M.S. Alkodaymi et al. / Clinical Microbiology and Infection 28 (2022) 657—666

Nervous System {_)*
3 BT RS T Difficulty Concentrating  (5; 466) 2% | 95%CI(1531) I =75.37%

Depression  (5; 4099) 14% | 95%CI(2-33) I =98.07% Cognitive Disorder (6;670) 14% | 95% CI(3-31) 1: =96.37%
: e Hcadacne - =97.
Anxiety (:4324)  21% | 95%CI(643) T =98.63% 12, 5699 95%CI(520) I’ =97.88%
Loss of Smell (16;5400) 9% 95% CI(4-17)  T* =96.94%
Loss of Taste 13;5127) 8% 95% CI(3-15) 12 =96.53%
Palpltauons 14% | 95% CI (5-25) I’ =98.43% o Respiratory System
Effort Intolerance  (6; 5203) 19% | 95% CI(7-35) =99.00% ' = Cough (22; 7539) 15% [ 95%CI(10-21) I* =97.44%
Chest Pain  (15; 5758) 11% | 95%CI (6-16) =95.63% Dyspnea (28;8132)  25% [ 95%CI(17-34) T =98.34%
10%  95% CI (2-21) =98.36%
8%  |95% CI (0-25) =N/A
: - Other
@; 4829) 14% | 95%CI(4-27) TI* =98.43% Fatigue (25;7268)  32% 5% CI (22-44)  I? = 98.76%
Myalgia (10; 5453) 12% | 95%CI1(4-22) I*=98.37% Hair Loss (4; 478) 9% 5% CI (2-20)  I* = 94.56%
Méta analyse études rapportant la prévalence des symptomes persistant chez patients avec
une infection sévere a confirmée SARS COV 2 d’au moins 50 patients suivis au moins 3 mois.
& M.S. Alkodaymi et al. / Clinical Microbiology and Infection 28 (2022) 657e666
Panel A

13
Dear et al, 10.1016/j.ebiom.2021.103722



Résultats

Symptomes PASC

S Nervous System /rﬁ,
Sieep Disocder  (12; 22000 RGOS PR “ Difficulty Concentrating  (4; 854)  22% | 95% CI(840) I = 96.89%
' Cognitive Disorder ___(5;1987) _ 15% | 95%CI(627)  I* =97.56%

Depression  (6:4377)  23% | 95% CI(21-26)  I* =66.33%

» 14% 0 A =
o s e s s Headache (13; 7170) b 95%CI(7-23) I =98.97%
Loss of Smell (17;6596)  15%  95%CI(10-22) T =97.58%
Loss of Taste (16; 6505)  13% 95% CI (8-18) I? = 96.89%

' Cardiovascular System

Palpitations (7, 4735) 14% 95% CI (8-21) I? =96.92% Respiratory System
Effort Intolerance  (5; 850) 45%  95%CI(25-67) I*=97.31% Cough (21;8737)  12%  95% CI (6-20) ? =98.01% ﬁ
Chest Pain (10;4318)  12% 95%CI (8-18) 1 =95.47% - Dyspnea (13;4384) 25%  95%CI (20-30) 2 = 96.78%

1

"8, 3318)

5% 95% CI (2-11) I* = 96.39%

Nausea (8; 3419) 4% 95% CI (1-8) I’ =95.18%
{ \Musculoskeletal System Other
l Joint Pain (8; 5288) 23% 95% CI (15-31) 12 =97.78% — Fatigue (19; 8191) 36% | 95% CI (27-46) L =98.79%
Myalgia (9:3490)  19% | 95%CI(7-35) T =99.05% Hair Loss (5;4276)  10% | 95% CI(222) P =99.15%

Panel B

Fig. 2. Illustration of meta-analysis results with estimated prevalence of symptoms following acute COVID-19 infection across follow-up intervals of (A) 3 to <6 months and (B) 6 to
<9 months (number of studies, size of population used to calculate point estimate).
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Résultats

Supplemental figure 1. French version of the PCFS scale

N\
I I l l O I I . e S A quel point la COVID-19 affecte-t-elle votre quotidien ?
Veuillez indiquer laguelle de ces propositions se rapproche le plus de votre

situation au cours de la derniére semaine. (Entourez le chiffre

COVID-19 Yorkshire
Rehabilitation Scale

cor dant, si deux propositions vous blent possibles, choisis celle -~
avec re chiffre le plus élevé) it .. ..
:@st An award-winning digital
Je n'ai pas de limitations dans ma vie de tous les jours, pas de symptémes*, 0 . .
o o pas de douleurs, de signes d’anxiété ou de dépression en lien avec assessment and momtorlng tool to
- 5 Continue assessment > . —
* Pas de nombre limitant de = bl remotely manage inciiduals
Je suis limité(e) de fagon négligeable dans ma vie de tous les jours puisque je 1 Assessments completec 3 . .
" peux réaliser toutes mes tiches/activités habituelles, bien que persistent des ' with persistent COVID symptoms. A
Sy m p t O m e S symptomes*, des douleurs, des signes d’anxiété ou de dépression. not for Pl‘Ofit initiative for all NHS
Je suis limité(e) dans ma vie de tous les jours puisque je dois éviter ou 2 . .
. réduire certaines activités/tiches quotidiennes, ou alors je suis obligé(e) de orga nisations.
[ ] F a t I u e les répartir sur des périodes de temps plus longues en raison de
4 symptomes*, de douleurs, de signes d’anxiété ou de dépression. Je peux

cependant réaliser toutes mes activités quotidiennes sans aucune aide. + R ded by NHS England

L4 E S S O u ffl e I I I e n t Je suis limité(e) dans ma vie quotidienne puisque je ne peux pas réaliserles 3 + Funded by the NIHR

’ tiches et/ou activités habituelles en lien avec des symptémes®, des + Developed with NHS Trusts
. e, ® douleurs, des signes d’anxiété ou de dépression. Je peux cependant prendre . + Used by the NHS across the UK
N L N Symptoms severity score Functional disability score

e Dysfonctionnement cognitif,
Je suis sévérement limité(e) au quotidien : je ne suis pas capable seul(e) de a4 ’ ° B ~ - + I dently vali for on clinical

[

AY prendre soin de moi, et je suis donc dépendant(e) de soins infirmier(e)s m 0 — ‘ safety and information governance
u re S Syl I I p O I I I eS etfou d'une LR personne en "3|5°" de symptémes®, de douleurs, de + Contains other established outcome measures

m For more information contact: c19-yrs@elaros.com

https://www.bsrm.org.uk/downloads/covid-19-yorkshire-rehabilitation-scale-

[ J S u bj e Ct i fS ? O bj e Ct i fS ? Benkalfate N’ etal 2022 jan2021-apbrochure-elaros-c19-yrs-brochure.pdf
7
Quelles échelles? i e

If yes, please respond to questions below:
@Mﬂﬁl‘m Anxiety: Yos, but not present anymore  Yes, stll present Yes, intormitient Mo Unknown:
g Behaviour change: Yes, bul not present anymore Ym,ulmpmaarl Yes, intermitient No  Unknown;
Organization Global COVID-19 Clinical Platform i on ianof oy Voo, il ot prosont anymre. es, sl prasamt ¥os,
el

but not present anymore Yes, siill prasant Yes, intermittent Na  Unknown;
, but not present anymore  Yes, still present Yes, intormitent No - Unknown;
sod mood:  Yes, bul not present anymore  Yes, st present  Yes, intermittent No  Unknown;

Case Report Form (CRF) for Post COVID condition (Post COVID-19 CRF)

C19-YRS: 22-item patient-reported outcome measure designed to evaluate the long-term impact of COVID-19 The WHO has established a Global Clinical Data Platform’ of COVID-19 and invites all Member States and health m’mfﬁ“?&’:‘n‘@“f{:‘:ﬁ‘:&l‘ 31‘;&;:"&.’!.&;;”;55’35“;"&?}: ‘"N":"m.,m _—
across the domains of Activities and Participation of the International Classification of Functioning, Disability, f:c"“i?ég’,:;ew” anonymised patient-level clinical information to the WHO platform using standardized Case Report FaverYon bt ot prn amore - ven, il resent vos mitont o U
. e . orm H Forgetfulness: Yes, but nat anymore  Yes, stil present  Yes, inlermittent No  Unknown:

and Health and evaluate the impact of PCS rehabilitation. O connor et al, 2022. o Core CRF captures dlinical information of individuals hospitalized for COVID-19 m:.m;.r'v.:“.Lﬁ%ﬁmw'wxumwm:mm"m;

o Core-P CRF has information of pregnant women hospitalized for COVID-19 Lous of aarostplousue: . Yok, bot ek protort mmore. ea, Sl proso - Tes. pomEnt M. Unknown:
Post-COVID-19 F i | Status (PCFS) Scal luati £ PCES Scale ability to detect functi | limitati o MIS-CRF has information related to multisystemic inflammatory syndrome in children and adolescents temporally Lumnpy teslons: (pla/piibivel) on fose/COVID toss:  Yes. bul ot present arymors Yee. st

ost- - unctional Status cale :evaluation o cale ability to detect functional limitations related to COVID-19 es. bt vt Yes, sl prosort_Yes, inermittont_Ho  Unknown:
) ) ) Numbness or agling: Y68, bl not resent arymore ves,ull prasort " Yaa, nlarmitont No. Ursomowe

related to remaining symptoms and its correlation with quality of life using Short Form-36 (SF-36) and mental ° ggs\;lgﬂ‘gn'w CRF, designed to build upon the Core CRF and assess the medium- and long-term sequelae of i Yes. intom
health and dyspnoea questionnaires in a cohort of patients 2-9 months after hospitalisation for COVID-19 The Post COVID-19 CRF includes 3 modules: Forsstnt algue: Yo bil ot preser mmors Vs o resen You, fomitert o U
hypoxemic pneumonia and ana|ysed its Module 1 includes background demographic and clinical information of the acute episode of COVID-19. o et neadac wn“g::";‘:'m piohet “,'r‘!:“m""m"?;‘.""‘m BT

Module 2 includes questions to help identifying patients who require further clinical evaluation. Postexsriional maiaise: Yos, but not presert amymore Yo, sl prssnt Yos, itarmitort NoUnkrowr:

Module 3 includes medical assessment and results of examinations, tests, or diagnosis made during the follow up Problems sesing:  Yes,but ot prasent anymors v..v.m.:.m Yes,mermiert Mo Unknoun;
SBQ-LC Development and validation of the symptom burden questionnaire for long covid visit. Based on results, patients should be referred for clinical care, or rehabilitation as per national protocols. Problams vin e "yvu?m,m.m,. 'E’u“’ﬁr.,’.;m \;.'L"T:,...",‘Z'.'.a.:,.l o %

. R Problems gaitifalls: Yes, but not present anymare  Yes, sill p ‘05, intermittont Mo
BMJ 2022 doi: https://doi.org/10.1136/bmj-2022-070230 (Published 27 April 2022) https://cdn.who.int/media/docs/default-source/3rd-ed|- B . o o By Vo o o o rior 1 g
. R Ringing in sars: Vn but not present anymore. Yes, siill present  Yes, intermittent No  Unknown;
submissions/who_crf postcovid feb9 2021.pdf?sfvrsn=76afd14 1&download=true Selzures: Yes bl ol prasentarymore Ve, o prasent Ve, nermitant Mo Unkor;
Ifyes: Present Al rest With activity; ot No  Unknown;

WHO : Case report form for post covid condition Fyoe,praee ek 2 araa of i ocy it apph. “Foce.THnK {somach or back) A voge. Butiocks

Toes Fingers;
Slowness of movement: Yes, bulnotprasent anymote Ve, s prasent Vs, inlermitent. No Urknow;
Sleoping less: Yes, but not present anymore siill prosant  Yes, intormitient Na  Unknown

Sleoping ‘05, bul nol prasent anymare Y.;mp-ml Yes, intormitiont

& of muscles: Yes, bul nal present anymore  Yes, still present  Yes, inl No Unknewn;

termitent
Stomach pain: Yes, bt not present anymore  Yes stil present Yes. intermitient Mo  Unknown;
Swollen ankles: Yes, but nol present anymore Yes, stil present Yes. intermitient No  Uninawn;
Tremors: Yes, but ot prasent anymore Yes. st prasent Yes, Intermitient No _Unknown

i ¥

nt Nw Unknown:
b 5

Stll prasent Ves, ntermitient Mo Unknewn;
Hlll‘\nln-r-(s.unuurhlamﬂﬁ-\ﬂ olhers don't see or hear):  Yes. but not prasent anymore
tll present intermittent_No__ Unknown



https://cdn.who.int/media/docs/default-source/3rd-edl-submissions/who_crf_postcovid_feb9_2021.pdf?sfvrsn=76afd14_1&download=true

Résultats

. / . ; s
Impact sur la qualité de vie i,

s o Twitter W

°* PTLDS
e SF-36 (short-form 36)
-> Significativement plus bas chez les patients PTLDS.

(Berende, 2016; Turk, 2019; Mac,2020; Rebman, 2021; Ursinus,2021; Aucott, 2022)

* PASC

* SF-36/SF-12 chenk-Y et al. (2020) doi: 10.3389/fpsyt.2020.00668, O Kelly et al 2022 doi: 10.1016/}.ijid.2022.03.013

* EQ-5D-5L preetiet al, 2021, doi: 10.1002/jmv.27309

-> Significativement plus bas chez les patients PASC.
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Profils des patients PTLDS

Facteurs de risque:

« Démographiques
 Adultes versus enfants (caim, 2005)
« Age? plus jeune (aucot, 2016) plus Ag€s (Moon, 2019)

 Sexe féminin OR=3,218 (Ljestad, 20100 OR= 4,17 (Aucott, 2022)
* Echelle des événements de vie (+1) + 30% (aucott, 2022)
e Comorbidités (voon, 2019)

 Maladie

 Forme disséminée précoce (cains, 2010)
*  NB (caims, 2005) (Cairns, 2010)

« Symptdmes>6 semaines OR = 4,062 (jsstad, 2010), retard de traitement (caims, 2005) (Cairns, 2010)

17



Résultats

Prévalence et profils des patients PASC

Table 1 Patient characteristics according to their PCFS Scale Score Rost-COVID-19 Functional Status (PCFS) AS d p ro pO rtion Of t h e U K pO p u I atio n, p reva I ence Of
PCFS 0 1 2 3-4* :
n %) G0 3529 s@e) 15412 self-reported long COVID was greatest in people aged
Age, years, mean=SD oreiz o orel o] o918 35 to 49 years, females, people living in more deprived
Women, n (%) 12 (33) 13 (37) 13 (37) 7(47) y 4 4 p p g p
Body mass index, kg/m”, n (%) areas, those working in social care, teaching and
18-24 6(17) 11 (31) 8 (23) 3(20) . .
2530 1963 1543 009 640 education or health care, and those with another
~%0 e 9e9 e ok activity-limiting health condition or disabilit
Current or former smokers, n (%) 20 (56) 19 (54) 16 (46) 7 (47) y g y'
Comorbiditiest, n (%) 20 (56) 20 (57) 23 (47) 7 (47)
Total duration of hospitalisation, days, median (IQR) 11(7; 15) 9 (6; 16) 13 (7; 29) 14 (9; 25) https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenc
ICU stay, n (%) 14 (39) 17 (49) 16 (46) 10 (67) eofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/7april2022
Duration of ICU stay, days, median (IQR) 10(5;19) 9 (6; 14) 18 (10; 29) 5(2; 17)(n=10)
(n=14) (n=17) (n=16) Risk Factor Post-acute COVID-19 syndrome QOdds Ratio (5% Cl) e
Mechanical ventilation, n (%) 9 (25) 9 (26) 11 (31) 4 (27) e e ey izt LE
Mechanical ventilation duration, days, median (IQR) 13(6;15)  9(7; 20) 18(9;24)  11(7;19) ::a:"’""’"‘“"""'"” - =R s
n=9 n=9 n=10 n=4 > R 1.29 (0.68-2.47) 0.433
. . ( ) ( ) ( ) ( ) Obesity — - 1.15 (0.57-2.28) 0,659
Total duration of oxygen therapy, days, median (IQR) 9(6; 19) 9 (4; 16) 12 (6; 25) 13 (7; 21)

: . Oximetry at room air <94% - 1.13 (0.51-2.49) 0.771
Corticosteroids, n (%) 19 (53) 21 (60) 17 (49) 9 (60) A— L s 25 e
Rehabilitations, n (%) 8 (22) 8 (23) 11 (31) 6 (40) " o '

ICU, yes - A b o .

Weekly activity duration before COVID-19, min, median (IQR) 60 (0; 120) 120 (60; 240) 60 (0; 180) 120 (0; 180) 2 s R S

n=29 n=25 n=26 n=11 S invasive mechanical ventilation, yes - 4.27 (0.18-102.02) 0.370

( ) ( ) ( ) ( ) 3 Estimated glomerular filtration rate < 60 mymnin* - 2.85 (0.79-10.21) 0.109
The PCFS Scale assesses patient-relevant functional limitations: grade 0 reflects the absence of any functional limitation. Upward of grade L% Wopordn® 12 ngll P A8 D815 P
1, symptoms, pain or anxiety are present to an increasing degree. This has no effect on activities for patients in grade 1, whereas a lower
intensity of the activities is required for those in grade 2. Grade 3 accounts for inability to perform certain activities, forcing patients to EelomARL SR 002
structurally modify these. Finally, grade 4 is reserved for those patients with severe functional limitations requiring assistance with activities Lactate dehydrogenase > 320 U/L —_—— 1.78 (0.78-4.02) 0.167
of daily living.® Procalcitonin > 0.13 ng/mi . 0.55 (0.21-1.50) 0.248
*Patients in categories # 3 (n=13) and 4 (n=2) were merged. pET—— 5 168 10,6 106] oy
tHistory of chronic respiratory disease, chronic cardiac disease, arterial hypertension, diabetes, chronic kidney disease, immunodepression, ke ' )
psychiatric disease and thromboembolic disease. Lrmphocytes <880 per mm® 1.99 (0.89-4.45) 053
}Includes patients who underwent respiratory rehabilitation as well as standard recovery centres following discharge. Opacities >50% of lung surface on X-rays - 1.64 (0.81-3.33) 0.169
ICU, intensive care unit; PCFS, Post-COVID-19 Functional Status. [ I T T 1
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Résultats

Préevalence et profils des patients PASC

TABLE 3 | Factors associated with Short-Form 36-item questionnaire (SF-36)
among patients in the multivariate analysis.

Dependent Independent P Beta 95%CI
Variable Variable
PF Age <0001 -0231  -0.250, -0.097
Female 0033 -0.107  -3.999, -0.174
Clinical subtype 0001 -0.175  -9.198, —2.442
RP Chronic kidney 0.005 -0.147 -118.331, -21.661
disease Female Male . .
Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
Length of stay (LOS)  0.004 -0.149  —-1.167, —0.221
Age 0038 -0107  -0571,-0.016 Zhang, 2021 381 1228 315 1205 - 127 [1.07,1.52] 20.5%
BP Female 0013 -0131 6454, -0.773 Huang, 2021 529 799 509 856 = 1.34  [1.09;1.63] 18.2%
GH Clinical subtype 0.042  -0.107  -13.067, -0.233 Romero, 2021 95 369 81 428 - 1.49 [1.06;2.08]  9.6%
vT Age 0.004 0.128 0.032,0.289 Shang, 2021 115 392 86 404 — 154 [1.11;212] 10.2%
Length of stay (LOS) 0.040 0.113 0.023,0.461 De las Penas, 2021 367 541 328 601 = 1.76 [1.38;2.24] 14.9%
SF NA NA NA NA Munblit, 2021 342 1266 209 1239 182 [1.50;2.21] 18.9%
RE Length of stay (LOS) 0002 -0.163  -1.515, -0.357 Xiong, 2021 100 293 52 245 - 1.92 [1.30;284] 7.7%
Clinical subtype 0.014 -0.128  -33.852, -3.920
Female 0.043 -0.105  -17.774, -0.282 Random effects model 4888 4978 < 1.54 [1.32; 1.79] 100.0%
Smoking history 0.022 -0.119 -1.515, -0.357 Heterogeneity: /° = 49%, <* = 0.0107, p = 0.07
MH Clinical subtype 0022 -0120  -13.045 -1.012 Test for overall effect. fg = 6.94.(p < 0.01) 02051 2 510
FVC <0001 -0.223  -0.052, -0.019 . L .
Figure 6. Forest plots of adjusted analyses for association between sex (female) and fatigue. HKS]J,
TABLE 4 | Logistic regression analysis of COVID-19 patients with a physical TABLE 5 | Logistic regression analysis of COVID-19 patients with a mental Hartung-Knapp-SIdlk-] onkman.
component summary (PCS) < 50. compoenent summary (MCS) < 50.

Muiltivariate logistic regression results Multivariate logistic regression results

OR [95% CI] p value

Severe or Critical Not Severe or Critical
OR [95% CI | ’ =
Age <45 1 [95% cil p value Study Events Total Events Total Odds Ratio OR 95%-Cl Weight
45-60 2.22[0.68, 7.17] 0.184
60 0.87 [0.34, 2.27] 0.780 Xiong, 2021 5 27 147 511 056 [0.21;1.51] 10.0%
Age <45 1
Sex Male ] 45~60 0.98 [0.44,2.20] 0.957 Shang, 2021 18 73 183 723 097 [0.55:1.69] 19.6%
Female 1.84 [0.87, 1.91] 0.110 >60 1.18 [0.58,2.41] 0.641 Zhang, 2021 399 680 946 1753 121 [1.01;145] 32.6%
BMI ki 0.70(0.16,2.99]. 0.625 Sex Male 1 Xiong, 2021 60 180 92 358 145 [0.98 2.14] 254%
Overweight 8.71[1.42, 9.70] 0008 Female 2.22 [1.30,3.81] 0.005 Zhao, 2021 2 43 15 51 251 [1.08:588 12.4%
Obesity 3.94 [1.47,10.52] 0.008
Clinical subtype Mild 1 BMI Normal 1 .
Server 1.49 [0.55,4.00] 0.434 Overweight 1.14[0.51,2.55] 0.751 Random effec;s mt:delz 1003 3396 1.23 [0.73; 2.07] 100.0%
Los 1.00 [0.96,1.04] 0.911 Obesity 1.26 [0.56,2.87] 0.579 ?°‘?Tf°9°"e'tvil’ "= ;{3 {ov_f 1=og'100-96% : 0.16
FEV1 0.68 [0.36,1.29] 0.235 Clinical subtype Mild 1 est for overall effect: £, = 1.09 (p = 0.34) 02051 2 510
FvC 1.00 [0.94,1.08] 0.925
FEV1/FVC 1.08 [0.99,1.06] 0132 Sovere 1.7010.76.3.78] 0.225 Figure 7. Forest plots of adjusted analyses for association between acute disease severity and fatigue.
Smoking No 1 Length of stay (LOS) 0.61[0.27,1.386]. 0.125 i
Yes 0.37 [0.05,2.60] 0319 FEV1 0.79 [0.53,1.27). 0.364 HKSJ, Hartung-Knapp-Sidik-Jonkman.
Drinking \l(\ler; 550 ;4 . o1ie FVC 1.00 [0.96,1.04] 0.860
Hyportansion No T FEV1/FVC 1.02[0.99,1.05] 0.276
Yes 1.08 [0.48,2.45) 0.851 Smoking No 1
Diabetes No 1 Yes 2.16 [0.67,6.89)] 0.195 Maglietta et al J. Clin. Med. 2022, 11, 1541
Yes 1.92[0.68,5.42] 0.217 Drinking No |
Yes 0.54 [0.16,1.85] 0.329 19

Chen K-Y et al. (2020) doi: 10.3389/fpsyt.2020.00668



Prévalence PTLDS

Etudes non contrblées:

« Suite a EM :
« Alan 14,5% (Aucott, 2016)
« Alan 17% (Wormser, 2003)
* De 0,5% (étude chez des enfants) a 13,1% (Shapiro, 2005)
« 10,9% a 6 mois et seuls 4,7% avaient encore des symptémes entre 11 et 20 ans (Weitzner, 2005)

« Suite a NB :
«  48% ont des symptdmes persistants a 1 ans dont 34% objectifs (Eikeland, 2010)
« 28% de symptomes persistants (Dersh, 2015)
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Résultats

Prévalence PTLDS

Etudes controlées:

« EM: 2,2% symptome persistant a 1 an pas de différence avec groupe contrble mais
petits effectifs (Cerar, 2010)

« EM:19% de PTLDS a 6 mois. A un an seuls 13% avaient au moins un sp subjectif,
problemes de concentration et fatigue plus frequents dans le groupe EM mais non
significatif (Wormser, 2020)

« 27,2% des patients avec une BL ont des symptomes persistants a 6 mois (27,2% dans
EM et 34,3% pour disséminée) versus 21,2% en population générale +6% (Ursinus,
2021)

« PTLD a 1 an plus fréequent chez les patients ayant un antécedent de BL (13,7% versus
4,1%) et plus de sp subjectifs (43,2% versus 24,5%) (Aucott, 2022)
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Résultats

Bases physiopathologiques PTLDS
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Bases ph

Passage par la
lame criblée pour
atteindre le tronc
cérébral neuro
inflammation
responsable d’'une
dysfonction
prédominante au
niveau du tronc
cérébral

Cytolysis of

infected cells

Résultats

siopathologiques PASC

SARS-COV-2
Pathogenesis

Direct Cell/Tissue
Damage

Hijacking of host
metabolic
machinery

Immune activation and
inflamm;

Counter physiological
response by host

Cross-reactive
antibodies

Hyperinflammatory
changes hormones

Induction of

Counter regulatory

response signalling
pathway

1. Direct neurotrophism and
inflammation

1. Fibrotic pulmonary 2

1. Acute myocarditis and
P

2. Vestibule-cochlear
neuritis

3. Myalgic

2. Local effects of
inflammatory response
(e.g. CRPT, IL-6T, TNF-af)

4. Limbic encephalitis

5. Longitudinally extensive
transverse myelitis (LETM)

6. Acute disseminated
encephalomyelitis (ADEM)

3. Infiltration of cells in
lungs e.g. Megakaryocytes,
Neutrophils

2. Auto-antibodies against
GPCRs

3. Dysregulation of Renin-
Angiotensin-Aldosterone
(RAA) system

1. Autoimmune attack

1. I ired Blood-testis

1. Myopathy (e.g. loss of

against p ic beta-cell k s IFN-y, rrier (BTB) myosin, reduced
antigens CXCLS CXCLZ and IL-18 myosin:actin ratio)
. Dysf
2. Hyperglycaemi 2. Intrahey yP pituitary- 2. Biochemi in
due to state gonad axis (e.g. blood plasma (e.g.
and steroid medication S dysregulated Taurinef, GlycAT,
3.Cl g Y pins and di- Kkynurenine/tryptophant,
3 Dysfunction of - hydi i
balance) ratiol)

4. CV effects of elevated

4. inb Y CY
such as Llpocalm-z (e.g. CRP, IL-6, TNF-q,
MMP-7 and HGF IFN-y, IL-18)

5. Vagus nerve

7. N i ion in

and

8. Hypometabolic state/
altered metabolic states of
neurons

9. Disruption of
mitochondrial function in
neurons and microglia

10. Immune-mediated
disruption of the autonomic
nervous system

5. Increased infiltration of
cells e.g. Megakaryocytes,
Neutrophils

6. Formation of Neutrophil
extracellular traps (NETs)

7. Platelet activation and
Immuno-thrombotic
mechanisms

8. Coagulopathy (through
activation VWF, Factor XlI)

9. Activations of Contact-
dependent pathway of
coagulation

10. Hypoxia-inducible
transcription factors and
coagulopathy

(e.g. Dysregulated TSH-13
axis and ACTH-Cortisol
axis)

4. Thyroiditis/ thyrotoxicosis

3. Viral orchitis and
testicular injury
(inflammation of testicles)

4. Elevated Testosterone,
di-hydro testosterone
levels (elevated)

5. Hypogonadism

6. Reduced sperm motility

7. Inflammation of
seminiferous tubules

8. Infiltration of
inflammatory cells

3. Oxidalive stress driven
by COVID-19

4. Mitochondrial ROS and
activation HIF-1a

S. Disrupted of one-carbon
metabolism or methyl-
group transfer

8. Activation of oncegenic
pathways (e.g. JAK-STAT
and NF-kB pathways)

7. Elevated pro-
inflammatory cytokines

(eg. IL-1. IL:6, L-8, and

8. Inflammasome:
Caspase-1 mediated cell
death (Pyroptosis) in T-
cells
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m Sore throat u Coagulopathy
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Fig 1 | Multi-organ complications of covid-19 and long covid. The SARS-CoV-2 virus gains entry into the cells of
multiple organs via the ACE2 receptor. Once these cells have been invaded, the virus can cause a multitude of damage
ultimately leading to numerous persistent symptoms, some of which are outlined here

Résultats

vsiopathologiques PASC

Altered homeostatic milieu of organs
- Decreased tissue-resident macrophages
- Stromal injury

Persistence of proinflammatory cells
- Infiltrating monocytes, neutrophils and PDCs
- Effector T cells and plasma cells

- Gl tract Altered cytokine production
- Central nervous system - Type | and type IIl IFN, IL-1p, IL-6, TGF-f,
+ Other ACE2-expressing organ systems PTX3

Altered immunometabolic pathways

+ OXPHOS

- ROS

+ Heme-related metabolic pathways

Altered Fc-dependent signaling
+ Afucosylated antibodies

N\ l

Pulmonary fibrosis and scarring
Cardiac remodeling

Neural inflammation and remodeling

Dysautonomia

Post-COVID-19 syndrome

Organ damage during acute COVID —_—

l Evaluative strategies

Clinical annotation of symptoms
Longitudinal profiling:

- ScRNA-seq

- Proteomic arrays

- Multiplexed imaging

+ Spatial transcriptomics

- Virus-specific immunity

- Autoantibody detection

- Detection of viral reservoirs

_

= Viral mimicry

- Microbially induced breakdown of tolerance
- Epitope spreading

- Presentation of cryptic antigens

- Autoimmune antibodies

!

-ITP

- Guillain-Barré syndrome

+ Polyneuritis

- Antiphospholipid antibodies
* Autoreactive T cells

Exacerbation of underlying medical and
psychiatric illness

Fig. 1| Putative mechanisms and diagnostic strategies for patients with post-COVID-19 syndromes. Delayed resolution of inflammation, autoimmunity
and viral persistence represents overlapping mechanisms that may contribute to the pathogenesis of post-COVID-19 syndromes. Strategies to better
characterize patients with post-COVID-19 syndromes are indicated. I TP, idiopathic thrombocytopenic purpura; OXPHOS, oxidative phosphorylation; PDCs,

plasmacytoid dendritic cells; ROS, reactive oxygen species; TGF-f, transforming growth factor-p.
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Résultats

Bases physiopathologiqgues PASC

Zuo T et al | Gut Microbiome in COVID-19 3

Gut virome 5
RISK Over-represented viruses @ ki ’:\
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A —{ l 16 Bacteriophage lineages (DNA viruses) etkaryetic Yinisfinsages:( e e,

8 Eukaryotic viris lineages (DNA viruses) Stress-, inflammation-, and virulence-coding genes Aﬁ

SEVERITY OF ILLNESS Persistent dysbiosis @ @
-3

Gut mycobiome

SYMPTOMS \ Fungal load \ 'ﬁ %
\ Beta diversity /
, Opportunistic pathogens , \ ﬁ
Candida albicans
PATHOPHYSIOLOGICAL / hibit assermbly [cwaa =N 7N
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Aspergillus niger
Persistent dysbiosis

Gut bacterial microbiome

Clinical recovery of acute Ugerivie di .. Symbionts
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MECHANISMS

Abnormal metabolism and Imbalance in
mitochondrial dysfunction | | renin-angiotensin system

% )

Y Figure 1  Alterations in the gut bacterial, fungal, and viral microbiome in patients with COVID-19

The gut bacterial microbiome in COVID-19 is characterized by decreased diversity and richness, and persistent bacterial microbiome
POST"ACUTE SEQU ELAE OF COVID"‘ 9 dysbiosis even after disease resolution. The gut mycobiome in COVID-19 is characterized by increased fecal fungal load and increased
beta-diversity (more heterogeneous), and it is unstable over time and also persistently altered after disease resolution. SARS-CoV-2 shows

infectivity in the gut. Delayed SARS-CoV-2 viral shedding and persistent gut virome dysbiosis are both present after disease resolution.
The gastrointestinal tract epithelial barrier is impaired in a subset of COVID-19 patients. The figure is created with BioRender.com.

Altered microbiome
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Neuro imagerie PTLDS

« Enregistrement SPECT
« 75% au moins une anomalie (temporal, frontal, pariétal) ponta, 2012)

* |IRM:

« 14% anormales : hypersignaux T2 a différentes localisations,
certains avec une predominance peri ventriculaire (onta, 2012)

« 43.5% lésions punctiformes et sous corticales en FLAIR ou T2
FSE. Nombre Iésions corrélée a la durée des symptomes mais
pas a la présence de troubles de la mémoire ou anomalies
LCR. Pas de processus de demyeélinisation (vorgen, 2001)

Controls Participants with post-
treatment LD symptoms

* (11C)DPA-713 PET: K- X B X
« Taux de TSPO plus éleve chez les patients PTLDS —r—

symptomatiques (inflammation). Pas d’atrophie corticale (coughiin,
2018)
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Résultats

e u rO I a g e rI e European Journal of Nuclear Medicine and Molecular Imaging (2021) 48:2823-2833

https//doi.org/10.1007/500259-021-052154

ORIGINAL ARTICLE

'8E-FDG brain PET hypometabolism in patients with long COVID

E. Guedj'( - J. Y. Campion ' « P. Dudouet®? - E. Kaphan* - F. Bregeon??* . H. Tissot-Dupont? - 5. Guis® -
F. Barthelemy ' « P. Habert”® . M. Ceccaldi® - M. Million?? . D. Raoult®* + S. Cammilleri ' - C. Eldin*'®

« 1BF-FDG brain PET comparaison 35 PACS avec 44 patients sans PACS (recrutés avant le
SARS COV 2), éval a S3 et +, patients avec anomalies IRM exclus
« Par rapport sujets sains, patients COVID long
* hypométabolisme bilatéral dans le gyrus rectal/orbital bilatéral, gyrus olfactif ;
 lobe temporal droit, amygdale et I'hippocampe, thalamus droit ;
* le tronc cérebral bilatéral pons/medulla ;
 cervelet bilatéeral (p-voxel < 0,001 non corrige, p-cluster < 0,05 corrigé par FWE).

« Ces clusters métaboliques étaient hautement discriminants pour distinguer les patients et les
sujets sains (100% de classification correcte), significativement associés a des plaintes
fonctionnelles plus nombreuses (clusters du tronc cérébral et du cervelet), et tous associés a la
survenue de certains symptomes (hyposmie/anosmie, troubles de la mémoire/de la cognition,

douleur et insomnie) (p < 0,05). .



Discussion

Similitudes et différences

Définitions évolutives et non consensuelles

— Des bases physiopathologiques « commune »:

* Peu d’études et discordances
e Persistance d’une inflammation prolongée avec des marqueurs variables entre les deux pathologies
® Imagerie?

Des symptdmes « communs » (double sens similarité et non spécifique)

® Grande part de subjectivité, absence d’échelle standardisée
* Mais impact sur la qualité de vie majeur dans les deux cas

— Facteurs de risque similaires: sexe féminin

e Discordance sur I'age retrouvé dans les deux maladies

Une prévalence similaire entre les deux maladies ...et dans la population générale?
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