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Rappel des épisodes précédents

Fever 88%
Fatigue 38%
Chills 11%

Headache 14%

Nasal congestion 5%
Sore throat 14%

Dry cough 68%
Productive cough 33%
Dyspnea 19%

Suspected transmission pathway of SARS-CoV-2 to humans

Nausea/emesis 5%

)f Surtout pauci-symptomatique+++

- Diarrhea 4-14%

Myalgias 15%

Clerkin et al. Circulation 2020
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Classification

* Underweight: <18.5 kg/m?

* Normal or ideal weight: 18.5-24.9 kg/m*
* Overweight: 25-29.9 kg/m?’

* Obesity class |: 30-34.9kg/m?

* Obesity class Il: 35-39.9kg/m?

* Obesity class lll (also referred to as severe or morbid
obesity): 240kg/m?




Cohortes Constances en France

Insuffisance ponderale  Poids standard Surpoids Obesite Classe | Obesite Classe |l Obesite Classe |ll

B Hommes 1 Femmes

(n=28 895) Matta et al. BEH 2016



Obésité - complications cardio-métaboliques

Increase in insulin resistance
® Glucose intolerance
* Metabolic syndrome

* Type 2 diabetes mellitus

Dyslipidaemia

¢ Elevated total cholesterol

* Elevated triglycerides

* Elevated LDL cholesterol

¢ Elevated non-HDL cholesterol

* Elevated apolipoprotein B

¢ Elevated small, dense LDL particles
* Decreased HDL cholesterol

* Decreased apolipoprotein Al

Haemodynamics

* Increased blood volume

¢ Increased stroke volume

* Increased arterial pressure

¢ |Increased left ventricular (LV) wall stress

* Pulmonary artery hypertension

Cardiac structure

* LV concentric remodelling

* LV hypertrophy (eccentric and concentric)*
* Left atrial enlargement

¢ Right ventricular hypertrophy

Cardiac function
* LV diastolic dysfunction
¢ LV systolic dysfunction

* Right ventricular failure

Inflammation
* Increased C-reactive protein levels in blood

* Overexpression of tumour necrosis factor

Neurohumoral

* |Insulin resistance and hyperinsulinaemia
* | eptin insensitivity and hyperleptinaemia
* Reduced adiponectin levels

* Sympathetic nervous system activation

* Activation of the renin—angiotensin—aldosterone system

* Overexpression of peroxisome proliferator-activator

receptors

* Reduced levels of atrial and brain natriuretic peptide

*Eccentric hypertrophy is increased left ventricular mass and
chamber dilatation, whereas concentric hypertrophy has normal

left ventricular chamber size.

Lavie et al., Nature Rev Cardiol 2017



Réduction de I’espérance de vie

Men Women

Expectedage  Reduction in Expected ageof Reductionin

of death atage lifeexpectancy deathatage life expectancy
40vyears (years) (years) 40 years (years) (years)
Underweight (<18-5 kg/m?) 77-9 4-3 79-8 4-5
Healthy weight (18-5-24-9 kg/m?) 82.2 - 843
Overweight (25-0-29-9 kg/m”) 81.2 1-0 835 0-8
Obese (all, =30-0 kg/m”) 78-0 4-2 80-9 35
Obese class 1 (30-0-34-9 kg/m™) 787 3-4 81-9 2-4
Obese class 2 (35-:0-39-9 kg/m™)  76:2 5.9 79.6 47
Obese class 3 (=40-0 kg/m?) 731 76-6

Bhaskaran et al., Lancet Endocrinol 2018



Alerte sanitaire du HCSP — 14 Mars

v Age > 70 ans
v/ ATCD HTA, AVC ou coronaropathie, chir cardiaque, IC, IRC
dialysée, diabete non équilibré ou compliqué
v’ Pathologie chronique respiratoire
v’ Cancer avec traitement en cours
- Malgré I'absence de données, sont considérés a risque :
v’ Les personnes avec une immunodépression congénitale ou
acquise, médicamenteuse
v’ Cirrhose au stade B (Child-Pugh)
v’ Les patients avec obésité massive (> 40 kg/m?) par analogie avec
la grippe A( HIN1).

https://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=775



https://www.hcsp.fr/Explore.cgi/avisrapportsdomaine?clefr=775

Obesity is associated with higher risk of intensive

care unit admission and death in influenza A (H1N1)

patients: a systematic review and meta-analysis

Risque doublé vs. IMC normal

% Obese in n o
First author Country of origin OR (95% Cl) Control  ICU/deaths Total Weight
i
BMI > 30 kg m2 \
|
Van 't Klooster ef a2 the Netherlands - : 0.85 (0.11 — 6.41) 04.2 03.6 1108 478
O'Riordan ef a/2 Canada ; 350(0.66—18.43) 176 429 58 6.18
I
Van 't Klooster ef a/*  the Netherlands i —_— 10.55 (4.79-23.22) 12.1 593 1108  11.84
Fuhrman ef a/13 France —_——— 1.77 (0.81 — 3.87) 135 216 244 11.87
]
: —_— 0.75 (0.40 — 1.43 27.1 219 261 13.02
Jain et al?® USA ! ( )
Louie ef a/2' USA _— 1.90 (1.07 - 3.38) 17.9 293 280 13.53
Subtotal (2= 81.8%, P < 0.001) <i"‘-_> 2.14 (0.92 — 4.99) 10.46 27.1 3059  61.23
I
I
BMI = 40 kg m™ !
Cullen ef al' reland ' > 935(124-7070) 097 500 180 4.76
I
Fuhrman et a/13 Erance - 2.03 (0.75 — 5.52) 14.1 250 244 10.20
Jain ef a12° USA : 1.53 (0.59 — 4.01) 25.7 346 100 10.48
Louie ef a/2! USA —_— 1.95 (1.07 — 3.56) 21.1 343 280 13.33
Subtotal (2= 0.0%, P = 0.48) Q> 2.01(1.29-3.14) 16.4 331 804 3877
I
T : T
0.01 1.00 70.70

Fezeu et al. Obes Rev 2011



Obeésite plus frequente chez les
patients atteints de la covid ?

= Données anthropométriques ne sont pas
collectées en routine a I’hopital



+ fréquent en réa / ca dépend hors réa

Source Nation Obesity prevalence (%0) Age (vears) Notes
General COVID
population patients
McMichael TM et al. USA 42.4 22.2 72 in-patients (n=101). health care personnel (n=50), visitors
(range 21-100) (n=16)
Richardson S et al. USA 42.4 41.7 63 n=4.170, hospital critically and not critically ill in-patients
(IQR 52-75)

Centre for Disease Control” USA 42.4 53.2 >18 n=415, hospital critically and not critically ill in-patients
Euwropean Centre for Disease Europe 20 (m). 23 () 73.4 =18 Critically ill ICU patients
Prevention and Control™
Lighter J et al.? USA 42.4 37 =18 n=3.6135, critically and not critically ill

46.8 >18 n=431 critically ill patients in ICU

41.1 =18 n=547 acute care patients
Goyal P et al. USA 42.4 35.8 62 n= 393, critically on IMV and not critically ill in-patients

(49-74)

434 65 n= 130 critically ill patients in ICU

31.9 62 n= 263 acute care patients
Istituto Superiore Sanita Ttaly 9.8 714 18-40 n=49 young patients’ deaths until April 16%2020

11.8 >18 n= 19,9967 patients’ deaths until April 16%2020

Simonnet A et al.® France |15 75.811 60 | n= 124 critically ill ICU patients
(IQR 51-70)
Qingxian C et al.© China 17.8 10.7 48 n= 383, critically and not critically ill
(BMI =28) (IQR 39-54)

Buscemi et al. Obesity 2020



Etude écologique

Incidence for 100000 inhabitants Prevalence of obesity in 2015

[ ] 0.0150 ] 50.01-100 [ 100.01-200 | 200.01-500 [ >500 Pearson’s simple correlation:
r=-0.76: p< 0.001

Incidence of COVID-19 disease in Italy until 16® April 2020 (A) and prevalence of overweight-obesity (B).




Idem registre réa UK = IMC>40 kg/m?++

Patients with Patients with viral
confirmed COVID-19 pneumonia

and 24h data (non-COVID-19), 2017-19
(N=8699) (N=5782)

Body mass index *, n (%) [N=8012]

<18.5 53 (0.7) 310 (5.5)
18.5-<25 2044 (25.5) 1933 (34.2)
25.<30 2819 (35.2) 1691 (29 9)
30-<40 2484 (31.0) 1330 (23.5)
40+ 612 (7.6) 394 (7.0)

I Patients critically ill with confirmed COVID-19 === Age- and sex-matched general population
45 41.8

40
v' Covid+ vs covid-

v' > pop générale

35

30

25

20

15

10

<18.5 18.5 to <25 25 to <30 30 to <40 40+ https://www.icnarc.org/Our-
BMI atadmission ICNARC 2020 Audit/Audits/Cmp/Reports



https://www.icnarc.org/Our-Audit/Audits/Cmp/Reports

Sur-risque d’étre en réanimation pour les
patients avec une obésité covid + vs covid -
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jab

Patients (%)

Recours plus fréquent a la ventilation
meécanique en réa (CHU Lilles, n=122)

p=0.0001 b p<0.01

100- 100-
B BMI =35 kg/m?
B BMI 30-35 kg/m?
O BMI 25-30 kg/m?
B BMI <25 kg/im?

B BMI =35 kg/m?
[ BMI30-35 kg/m?
] BMI25-30 kg/m?
B BMI <25 kg/m?

en
rd

Patients (%)
n
=

0- 0-
Non SARS SARS Mechanical Yes Mo

Cov-2 Cov-2 ventilation (n=89) (n=35)
controls  (n=124) in SARS

(n=308) CoV-2

c p<0.01
100+
o0, 85.7%
- 70
80 60.4% B BMI =35 kg/m? (n=35)

60147.1% O BMI 30-35 kg/m? (n=24)
1 BMI 25-30 kg/im? (n=48)
B BMI <25 kg/m? (n=17)

Simmonet et al. Obesity 2020

SARS-CoV-2 patients requiring
mechanical ventilation (%)



Facteurs de risque de mortalite ?

v’ Population générale UK : registre OpenSAFELY
v’ Patients diabétiques en France : coronado



OpenSAFELY: factors associated with COVID-19-related hospital death in the linked
electronic health records of 17 million adult NHS patients.

Population registered with
a general practice using
TPP software on 1%
February 2020

N = 23,606,593
' > clowen
* N=1,961,098
Outcomes oo o 1 Fabruany 2020
' . N =21,645,495
The outcome was in-hospital death among B ged <15 on 1°
February 2020

people  with confirmed COVID-19,

ascertained from the COVID-19 Patient R ‘ o
Notification System (CPNS). P> Ctormaton:
v N=363

Final included study population
N = 17,425,445

Linked COVID-19

deaths (CPNS)
N =5,683




A’_%?i%m up

<<=< HR =007 (0 35-0.10)

Smoking status
Never (ref
Ex-smoker
Current

Ethnicity
White (ref)

Mixed
Asian/Asian Britist
Black

Other

Deprivation {IMD) guintile
1 (least deprived, ref)

2

3

4

5 (most deprived)
Diabetes

No diabetes (ref)
Controlled (HbAlc
Uncontrolled (HbAlc
Unknown HbAlc

8mmol/mal)
58mmol/mol)

Cancer (non-haematoelogical)
Never (ref

5+ years aga

Haematological malignancy
Never (ref)

<1 year ago

9 years ago

Asthma
No asthma (ref)

With no recent OCS use
With recent OCS use

Chronic respiratory disease

Chronic cardiac disease
Hypertensionfhigh bp

Chronic liver disease

Stroke or dementia

Other neurolocgical

Reduced kidney function

Organ transplant

Spleen

Rheumatoid arthritis/Lupus/Psoriasis

Other immunosuppression

.25
Hazard

Ratio & 95% CI
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Facteurs de risque de mortalité
chez les diabétiques ?



Phenotypic characteristics and prognosis of inpatients with COVID-19 and diabetes: the
CORONADO study

Patients diabétiques hospitalisés :
v 70 ans (35% femmes)
v’ DT2 (89%)

Critere composite : déces ou intubation

Model ‘prior to admission’: Model ‘prior to admission’:
fully adjusted stepwise selection with age and
sex forced
Patient characteristics OR (95% CI)  p value OR (95% CTI) p value
Age (+1 SD) 1.05(0.90, 1.21)  0.5495 1.06 (0.92, 1.22) 0.4448
Sex (female/male) 0.76 (0.57, 1.03)  0.0777 0.75(0.56, 1.01) 0.0559
BMI (+1 SD) 1.24 (1.06, 1.44)  0.0064 |1.28 (1.10, 'l.47)| 0.0010
Treated OSA 1.15(0.76, 1.73)  0.5036 — -
ARBs and/or ACE inhibitors and/or 1.15(0.86, 1.54)  0.3493 — —

MRAs

Models were applied in 1020 participants yielding 281 primary outcomes (27.5%)

Cariou et al. Diabetologia 2020



Critere composite : déces ou intubation Déces uniquement
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Physiopathologie



Brown adipose
tissue

Perivascular
adipose tissue

Bone marrow
adipose tissue

Fatty liver

Subcutaneous
adipose tissue

Fatty pancreas

Intramuscular
ectopic fat

Visceral
adipose tissue

Le tissu adipeux est présent
dans tout le corps

Epicardial and
;i pericardial
adipose tissue !

J
g !

"' Perirenal
. adipose tissue |

______________

adipose tissue

/- Subcutaneous

Mesenteric
adipose tissue

Omental
adipose tissue

Quail, Nat Rev Endocrinol, 2019



Is Adipose Tissue a Reservoir for Viral Spread, Immune

Activation and Cytokine Amplification

1 SARs-CoV-2 {’:}
Droplet /
Surface
Contact

Respiratory System
Infection

Nasopharynx
Lungs

Extrapulmonary
Organ Spread

Heart
GIT/Liver
Kidney
Adipose

Adipose Tissue 6
Reservoir

Viral Shedding
Immune Activation

Cytokine Amplification
Systemic Tissue Injury

Immune System
Preactivated

¢ ILT, IL6, TNFa
Adipokines

ACE2 Expression in 4
Adipose Tissue

Adipocyte
Endothelium
Smooth Muscle Cells

Ryan et al. Obesity 2020



SARS-Cov-2 uses
the ACE2 receptor for
host cell entrvy

€y & Angiotensin |
Viral Cell Entry rhACE2
and Infectivity

SARS-CoV-2

............
'

R ——

Pro-oxidant Anti-oxidant

ADAM17

Prg-lhﬂaml'.r\a.tlon Anti-inflammation
A& Vasoconstriction ! )
R Vascular leakage Vasodilatation

Pro-fibrosis Anti-fibrosis

Viral Entry and
Replication,
ACE2 Downregulation

Kreutz et al. Cardiovasc Res 2020



Est-ce expliqué par I'expression de I'enzyme de
conversion-2 dans le tissu adipeux ?

The protein expression profile of ACE2 in human tissues
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Lung

Airway epithelia

Oral mucosa & Esophagus
Stomach

Small intestine

e ®® @600 ee Expression faible voire nulle
dans le tissu adipeux

Liver

Kidney

Testis
Endometrium
Smooth muscle
Heart muscle

Spleen

Adipose tissue

Skin

bioRxiv preprint doi: https://doi.org/10.1101/2020.03.31.016048.



— ADIPOSE TISSUE
o

ACE?2

SARS-CoV-2
Virus

" Antifibrotic

| (TZD’s [ Adiponectin)

Myofibroblast

L} 3
Obese/Type 2 Diabetic

Lean/Healthy

—LUNG

>N

Re-differentiatjq,

Lipofibroblast

~ Antifibrotic

|diopathic e
Pulmonary (TZD’s Adiponectin)
Fibrosis

v' Metformine ou TZD favorisent un phénotype
adipocytaire favorable
- Par une action anti-fibrotique

v Et donc améliorer les fonctions
du tissu pulmonaire ?

- Pourrait constituer une piste thérapeutique
...affaire a suivre

Kruglikov et al. Obesity 2020



COVID-19 ET OBESITE

CAEES

ssociation Fra
d'Etude et de Rocherche sur l obésité

Actualisation des recommandations de ’AFERO

Le 30 avril 2020

e Un arrét de travail dérogatoire a titre préventif peut étre délivré a une personne ayant un IMC = 30
kg/m? par un médecin: « lorsque la personne est considérée comme fragile mais n’est pas en ALD,

elle s’adresse a son médecin traitant, a un médecin de ville ou a son médecin du travail pour obtenir
son arrét de travail ». Cet arrét de travail ne peut, a ce jour, pas se faire via le site
https://www.ameli.fr/assure/covid-19, comme c’est le cas pour les patients en ALD.

e Selonl'avis de ’AFERO, I'acces aux tests diagnostiques par PCR doit étre favorisé chez les personnes
avec un IMC 2 30 kg/m?. En cas de forte suspicion clinique d’infection par le Covid-19 et de test
négatif, un scanner thoracique doit étre réalisé, tout en respectant les recommandations actuelles
de la HAS °. De méme, le suivi médical a distance (y compris aprés la chirurgie bariatrique) doit
absolument étre poursuivi.

Pour les personnes avec un IMC 2 35 kg/m? et/ou des comorbidités (diabéte, HTA, maladie cardio
vasculaire ou pulmonaire, insuffisance rénale), 'AFERO recommande d’étre particulierement
prudent. Si la personne souhaite rester en confinement et que les risques de la prolongation du
confinement sont faibles, ’AFERO recommande aux personnes en situation d’obésité de grade 2 ou 3
(IMC 2 35 kg/m?) de rester en confinement jusqu’a la date de réévaluation de la situation pandémique
nationale par le gouvernement fin mai.



Bariatric and metaholic surgery during and after the
COVID-19 pandemic: DSS recommendations for
management of surgical candidates and postoperative
patients and prioritisation of access to surgery

Francesco Rubino, Ricardo V Cohen, Geltrude Mingrone, Carel W le Roux, Jeffrey | Mechanick, David E Arterburn, Josep Vidal, George Alberti
Stephanie A Amiel, Rachel L Batterham, Stefan Bornstein, Ghassan Chamseddine, Stefano Del Prato, John B Dixon, Robert H Eckel, David Hopkins,
Barbara M McGowan, An Pan, Ameet Patel, Frangois Pattou, Philip R Schauer, Paul Z Zimmet, David E Cummings

Lancet Diabetes Endocrinol 2020



Urgent access: surgery within 30 days

Patient’s condition is associated with one of the following:

Conditions with potential to deteriorate quickly

Severe symptoms or dysfunction

Examples include severe dysphagia or vomiting from anastomotic stenosis,
symptomatic internal hernia, severe nutritional deficiencies, or acute band-related
complications

Expedited access: surgery within 90 days
Patient’s conditions are not likely to deteriorate quickly but are associated with one of the
following:

Substantial risk of morbidity or mortality

Reasonable risk of harm or reduced efficacy of treatment if surgery is delayed beyond
90 days

Complex medical regimens or insulin requirement

Weight loss, metabolic improvement, or both, are required to allow other
time-sensitive treatments (eg, organ transplants or orthopaedic surgery)

Standard access: surgery after 90 days

Patient’s conditions are unlikely to deteriorate within 6 months

Only mild dysfunction or symptoms

Delaying surgical treatment beyond 90 days is unlikely to significantly reduce
effectiveness of surgery



Indications
for surgery

Patients’
conditions

Priority of
access

Bariatric and metabolic surgery

Y

Diabetes surgery Adjuvant bariatricand Obesity surgery
metabolic surgery
+ HbA,, =8% ontwo or » HbA,, <8% onoral « Organ transplant « BMI <60 kg/m? * BMI 260 kg/m?
more oral medications medications « Need to enable time- « At most two » More than two other
+ Insulin use » No history of cardio- sensitive treatment metabolic diseases metabolic conditions
+ History of cardio- vascular disease for other conditions « Mild or moderate (other than type 2
vascular disease » At most one other (eg, coronary artery obstructive sleep diabetes) increasing
» Non-alcoholic metabolic condition bypass graft, knee or apnoea or obesity cardiovascular risk
steatohepatitis or two increasing cardio- hip replacement, back hypoventilation (ie, non-alcoholic
or more other vascular risk surgery, or infertility) syndrome steatohepatitis or
metabolic conditions » Normoalbuminuria « Mild or moderate hypertension)
increasing » No evidence of osteoarthritis + Severe obesity hypo-
cardiovascular risk significant micro- ventilation syndrome
+ Albuminuria or chronic vascular disease « Severe obstructive
kidney disease sleep apnoea
(stage 3or 4) + Heart failure (AHA
« >5years of diabetes stage C)
history « Chronic kidney
(stage 3 or 4)
Expedited access Standard access Expedited access Standard access Expedited access




Conclusion sur I'obésité sévere

Prévalence + élevée en réanimation que chez covid -
Associé a un recours + fréquent a la ventilation en réa
Associé a une plus grande mortalité

— Risque indépendant au fait d’étre diabétique
Physiopathologie spécifique ?

QUEStiOﬂS non résolues :

— Poids ou composition corporelle (FM/FFM) ?

— Pistes de traitements ciblant le tissu adipeux (anti IL6 ? anti-
diabétiques ?)

— Impact du retard de pec des patients programmeés pour une
chirurgie bariatrique ?



