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Conflits d’intéréts

 Je soigne des personnes atteintes par la COVID-19
* Je participe a des projets de recherche sur la COVID-19

* Je n‘ai pas de lien avec les pharmaceutiques sur le sujet



Contenu

Quelques éléments scientifiques sur le virus et I'atteinte respiratoire

* Des notions épidémiologiques

Quelques considérations plus globales

Une pincée de philosophie

*

Pas d’opinion politique




Vagues d’info, de connaissances, de decisions....

..de patients
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as you can.’




17 mai 2018

The human costs of epidemics are going down
but the economic costs are going up. Here's why



SARS-CoV-2 (COVID-19)

www.Wikipedia

229E (alpha coronavirus), NL63 (alpha coronavirus),
0OC43 (beta coronavirus), HKU1 (beta coronavirus)

Coronaviruses infectant les humains:
MERS-CoV (Middle East Respiratory
Syndrome)

SARS-CoV (severe acute respiratory

syndrome)

https://www.nature.com/articles/d41586-020-01449-8

https://ici.radio-canada.ca/nouvelle/1688791/covid-19-theorie-complot-laboratoire-
manipulation-genetigue-etude-recherche-preuve




Le cycle de vie

What is Upper
Respiratory Tract Infection?

Nasal Cavity

Upper
Respiratory
Tract
*
F .
N Trachea
. ®
D Primary
Respiratory —
Traﬁ Bronchi

“The upper respiratory tract infections are
highly contagious in nature. The virus can
spread form one person to another due to
contact or even due to sneezing or
coughing”

For Information,
Visit: www.epainassist.com
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Taux de reproduction (R,)

The average number
of people that one
person with a virus

infects, based on
the RO scale

H1N1:1.2-1.6

Infected Average people
person infected
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SARS: 2-4

Infected Average people
person infected
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COVID-19: 2—-2.5*

Infected Average people
person infected
[ ] ® o &
Ebola: 1.6-2
Infected Average people
person infected
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MERS: 2.5-7.2**

Infected Average people
person infected
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Région 1 : 1000 cas par jour stable. Ry = 1.
Région 2 : passe de 5 a 10 cas par jour. Ry = 2.



Le pourcentage de positivité des tests

Step One: Convert RNA to DNA
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Ftapes possibles de I'infection par le virus

Les principaux symptomes e Paris
du coronavirus comparés a d'autres maux
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* Certaines personnes sont atteintes de la maladie
mais ne développent pas de symptomes.

Al

? Stage 1
Early infection

* Viral replication

« Asymptomatic or mild to
moderate symptoms

+ detection of virus by RT-
PCR

antiviral response

Disease Severity

Stage 2
Pulmonary phase

1

I

I

I+ Viral replication

| * Affected lungs, pneumonia
| * Dyspnea )

1 + Chest Rx (opacities)

i * CT(glass opacities)

I

Stage 3
Hyperinflammatory phase

Host Inflammatory response

* Pneumonia, sepsis,

respiratory failure, Acute
Respiratory Distress
Syndrome

* Cytokine storm

onset

COVID-19 Natural history

death

Biomedicine & Pharmacotherapy
Volume 129, September 2020, 110493
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Ce a quoi on fait face aux Soins intensifs

» Défaillance de 'organe respiratoire et manque d’oxgéne (=hypoxémie)

* Pneumonie, qui endommage les poumons, induisant un cedéme et une inflammation
excessive, pouvant mené a une fibrose (=cicatrice trop importante)



'évolution respiratoire

J1 des symptoémes J8 des symptomes J9 des symptoémes

Case courtesy of Dr Seamus O'Flaherty, Radiopaedia.org, rID: 75637

Besoin en Oxygene



COVID-19

HOW DOES IT AFFECT YOU?

Coronavirus Disease 2019 (COVID-19) is a pandemic
caused by Severe Acute Respiratory Syndrome
Coronavirus 2, also called SARS-CoV-2. Despite the
widespread awareness regarding COVID-19, many are -
still unaware about how it affects the human body.

SARS-CoV-2 starts its journey in the nose,
mouth, or eyes and travels down to the alveoliin
the lungs. Alveoli are tiny sacs of air where gas
exchange occurs.

Greatly hindered
gas exchange

Designed by Avesta Rastan
@ www.azuravesta.com
© @azuravesta
® @ozuraviz

Red blood cell
Capillary wall
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SARS-CoV-2 Structure

Infected

Membrane protein

Nucleoplasmid
(enclosed RNA)

Lipid membrane

Vasodilation
(increase
permeability)
Macrophage
Cytokines
Inflammatory
signals

Reduced
surfactant

Infected Type
1l alveolar cell

Reduced
gas exchange

Impaired Gas Exchange

When the immune system attacks
the area of infection it also kills

of: healthy al cells. This results in
three things that hinder gas
exchange:

Fluid-filled interstitium

Loss of

Neutrophil

Protein and
cellular debris

1) Alveolar collapse due to loss of
surfactant from Type Il cells

2) Less oxygen enters the blood-
stream due to lack of Type | cells

3) More fluid enters the alveolus

Formation of
scar tissue



Definition Clinique du SDRA (ARDS)

» Définition de Berlin (Ranieri VM et al. JAMA 2012):
o Dans les 7 jours aprés élément déclenchant (majorité < 72h)
o Infiltrats radiologiques bilatéraux,
consistant avec un cedéme pulmonaire
o hypoxémie aigué (PaO2/FiO2 < 300 mmHg)

https://archive-ouverte.unige.ch

» Sévérité selon le PaO2/FiO2 (ratio PF)

léger < 300, modéré <200, sévére < 100



SDRA Historique

* Ashbaugh DG et a. Acute respiratory distress in adults.

Lancet 1967; 2: 319-23.

“subgroup of patients who appeared to
respond to initial resuscitation, but later

succumbed to respiratory distress.”
Lancet 2016, History of acute respiratory distress syndrome

Volume 4, Issue 7, P547-548

A I'autopsie: apparence de membranes hyalines



Causes du syndrome de déetresse respiratoire
aigué (SDRA/ARDS)

Causes directes
o Pneumonie (bactérienne, virale, autres)
o Aspiration de liquide gastrique

Causes extra-pulmonaires
o Septicémie (infections majeurs avec inflammation)
o Trauma non-thoracique /choc hémorragique

Diapo adaptée de Emmanuelle Brochiero



Traitement de la cause et du support d’organe
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Médicament efficace

https://www.faitscovid19.ca

(RECOVERY) trial. N Engl J Med. 2020 Jul 17;NEJM0a2021436
6 mg Dexamethasone pendant 10 jours

Respiratory Support

at Randomization Dexamethasone

Usual Care

no. of events/total no. (%)

Invasive mechanical 95/324 (29.3)

ventilation
Oxygen only 298/1279 (23.3)
No oxygen received 89/501 (17.8)
All Patients 482/2104 (22.9)

Chi-square trend across three categories: 11.5

283/683 (41.4)

682/2604 (26.2)
145/1034 (14.0)
1110/4321 (25.7)

Rate Ratio (95% CI)
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0.50 0.75 1.00 1.50
Dexamethasone Usual Care
Better Better

0.64 (0.51-0.81)

0.82 (0.72-0.94)

1.19 (0.91-1.55)

0.83 (0.75-0.93)
P<0.001




Les eéquipes, la personne soignee et Ia famllle

0 FRalmetro.com

: Medscape.com
. |‘L ' ///&,



' COVID-19

Atteintes multiples
du virus e

Muscle pain
and
fatigue

Acute respiratory

Delirium and cognitive impairments distress syndrome (ARDS)

Brain stem
(cardiac and respiratory)
impairments

Neuroinflammation

Loss of smell and taste Cardiac dysfunctions



Québec

https://www.inspg.gc.ca/covid-19/donnees



Les chiffres et statistiques..... jornis Homas - coromavius

Difficulté de comptabilisé les cas, les déces

INSPQ



'exces de mortalité
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Coronavirus: Le Marteau et la Dance

Did this early...

Cheap

Expensive ¢

Failed at this early on

Measures (Non-Pharmaceutical Interventions, NPIs) China  Singapore .~ Taiwan Spain  France US UK
Auhtority from national CDCs, central coordination ves ves Yed ves
Government Declaring state of emergency Yes Yes Yes Yes
Anonymized detaled hared publicly to avold ) Yqo Yes No
Education Educating population on Personal NPis N \ & fves Yee Yos
Intensive testing Yes Ye: Yes Yes No Yes
Complementary detection methods Yes Yi Yes Yes No Yes
Surveilance system (all suspicious deaths and linesses) Yes Yes| Yes No Yes
Drive-through testing stations ¥i Yes N v
Mobile apps to track interaction Yes No No
v v (Strict) Contact tracing Yes Yes Yes No No
Detection & Isolation  Temperature and health screening (airports, stations etc) Yes Yes Yes Yes Yes Yes
Mass fever screening (Thermal temperature scanners) Yes Yes Yes Yes No Yes
Case isolation Yes Yes Yes Yes Yes Yes
Household quarantine Yes Yes Yes No Yes
Home isolation of suspect cases Yes Yes Yes Yes Yes
Home quarantine of those living in the same household as suspect cases Yes Yes Yes Yes Yes
Public Decontamination |PSrieston (raspor, Svests ke - - * ®
L e
Surge critical care bed capacity Yes Yes No No
|Providing supplies (soap, hand sanitizers, masks etc) Yes Yes 3 (started 1 No No
Healthcare Resources Additional money for heaith professionals (MDs and nurses) Yes No No
Call for volunteers (among medical students) Yes Yes No
X Social distancing of the elderly and others at most risk of severe desease Yes Yes Yes Yes Yes
Social Voluntary home quarantine Yes Yes Yes Yes Yes
distancing/Isolating  |Quarantine of particular (igh risk) neighbourhoods Yes Yes No No
cases Declaration for purpose to be outside in the city Yes No No No
Quarantine for retuming residents and long-term pass holders a e el a0 No
|Postponing some payments (bills, taxes) to avoid people having to go outside 0 No
Economics Quarantine Order Alowance Scheme (economic assistance) Yes <«
Extended medical leave for patients with respiratory symptoms Yes No
|Stoppi ial travel No No Yes
Entry onvisitors from certain Yes Yes Yes Yes Yes
Travel Bans Closing borders -day quarant No No Yes
Closing cities? Yes No No No
Closing all public schools No No No No Yes
Closing private schools and universities Yes No No No
Closing churches No No
Closure Closing bars and other social venues No No No
| Stopping mass gatherings >250 Yes Yes Yes
Stopping mass gatherings >50 No Yes
| Closure of al non-essential business el g & e No
...to avoid this Forced to pay with this

Have
done little
of this

Will eventually
have to pay with
this

Source: Matt Bell, Elena Baille, Genevieve Gee, Tomas Pueyo  https://tomaspueyo.medium.com/coronavirus-the-hammer-and-the-dance-be9337092b56



Histoires a succes
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Border-Control Measures Y
Banning noncitizen arrivals from some | G |
regions '

Banning noncitizen arrivals from all regions

Banning cruise ships

Placing all incoming travelers into self- —
isolation or quarantine for 14 days

Placing all incoming travelers into managed

isolation or quarantine for 14 days

Requiring testing on days 3 and 12 for all A
in quarantine 1 ——

e56

Community-Transmission Control
Measures |

Canceling public events

383

Restricting gatherings
Closing workplaces B I

Stay-at-home policy e ——
O ————

Restricting internal movements

’

Restricting public transport i ———
to essential workers .
Closing schools ——

Case-Based Control Measures .

Extensive contact tracing :
National Close Contact Service

Testing of people in community 4

with respiratory symptoms g

Screening asymptomatic people in selected !
populations and workplaces

'

'

I
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1

|

'

H

Health, Well-Being, and Economic
Support
Coordinated general public-information

Early start of influenza vaccination campaign
Income support (government replacing
250% of lost salary)

Debt and contract relief (narrow and specific)
Getting Through Together

(well-being initiative)

N Engl J Med 2020
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C’était donc plus qu’un simple virus
respiratoire.....

https://www.ucsf.edu/magazine/covid-body



Séquelles a long terme

Pain that lingers
A subset of COVID-19 patients experiences ongoing symptoms Persistent
and complications such as organ damage, and researchers are fever

proposing reasons for some of them (bottom). Scientists are /

trying to identify such symptoms, how common they are, how long
they last, who's at risk, and how to treat and prevent them.

Fatigue Insomnia Chest pain
Headache

Skin rash

1 Brain fog 2 Shortness of breath 3 Heart arrhythmia 4 Hypertension
Difficulty thinking can Doctors are eyeing lung The virus can harm Some patients have
occur after acute COVID-19 and heart complications the heart, and doctors high blood pressure
infection. The virus may including scarring. are concerned about after an acute infection,
damage brain cells, and Patients who become long-term damage. even when cases were
inflammation in the brain critically ill with COVID-19 How the heart heals relatively mild and

or body may also cause seem more likely to have after COVID-19 could people were previously
neurologic complications. lingering shortness of help determine whether healthy, possibly because

breath, but those with mild a patient develops the virus targets blood
anirregular heartbeat. vessels and heart cells.

Other viral infections
can also lead to brain fog. cases are also at risk.

Déficits fonctionnels connu en SDRA

Troubles cognitifs (70 to 100 %) a 5 ans (20 % )
Troubles de I’'humeur, incluant la dépression (20%)
Désordres post-traumatique (18%)

A0 Percent Predicted
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Margaret Herridge , NEJM 2011




'education et la santé

Health Footprint of

Pandemic

3t

1%t Wave
Immediate mortality and '
s ./~ morbidity of COVID-19

\

4™ Wave
 Psychological trauma
* Mental iliness

2* Wave
Impact of resource
restriction on urgent

[ non-COVID + Economic injury
conditions * Burnout
3 Wave
— Impact of interrupted care
1% Wave Tail = on chronic conditions
* Post-ICU recovery —
* Readmissions N
\
. ‘l

-
>

I I I
llustrated by Victor Tseng, MD

https://www.brookings.edu/research/beyond-reopening-schools-how-education-can-emerge-stronger-than-before-covid-19/



’humain dans son interaction avec son
environnement naturel et '’économie
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I * Government Gouvernement
of Canada du Canada

Du risque a la résilience : Une
approche axée sur I'équité
concernant la COVID-19

https://www.canada.ca/fr/sante-
publigue/organisation/publications/rapports
-etat-sante-publique-canada-administrateur-
chef-sante-publique/du-risque-resilience-
approche-equite-covid-19.html



Merci de votre attention

THE COVER

MAGAZINE | MARCH 20, 2020
(i

Coronavirus Will
-Change the'World

f' Permanently.

‘Here’s How. w

We've neve n this kin ‘! b fore.

Mo th 30bgth krstll
' what we can expect next.
r

emmanuel.charbonney(@umontreal.ca



Suivre la Science

DAILY CONFIRMED NEW CASES (7-DAY MOVING AVERAGE)
Outbreak evolution for the current 10 most affected countries

JOHNS HOPKINS = CORONAVIRUS
UNIVERSITY & MEDICINE RESOURCE CENTER



