Modules de formation numeérique AFRAVIH

jeudi 20 mai de 17h00 a 19h00 CEST (heure de Paris)

Modération : Karine Lacombe / Charles Kouanfack

* Introduction Gilles Wandeler

* Implémenter de |la recherche en période Nathan Peiffer-Smadja
pandémique / Comprendre une épidémie

* La riposte a la pandémie Covid-19:

v" Au Nord Karine Lacombe
v" Au Sud Louise Fortes

Chaque intervention sera suivie d'une séance de Q&R
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La riposte a la pandémie
covid-19 au Sud
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Liens d’intérét: 20/05/2021*

* VIH, hépatites virales chroniques, Covid19:
e Experts meetings: ViiV Healthcare, MSD, Abbvie, Gilead, Janssen
* Travel grants: Overcome, MSD, Abbvie, Gilead, Janssen
e Educational activities: MSD, Abbvie, Gilead, Janssen, Chiesi
e Clinical research: ViiV Healthcare, MSD, Abbvie, Gilead, Janssen

* 36 précédents






e RIPOSTE : mieux comprendre la maladie,
AFRANUM

mieux traiter, mieux prévenir
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Figure 1. COVID-19 cases reported weekly by WHO Region, and global deaths, as of 9 May 2021**
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Figure 2. COVID-19 cases per 100 000 population reported by countries, territories and areas, 3 May — 9 May 2021**
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Evolution des cas incidents en France sur 1 an

Figure 4. Nombre incident de cas confimeés de COVID-19 par semaine (date de prélevement) rapportés a Santé
publique France du 11 mai 2020 au 09 mai 2021, France (données au 12 mai 2021)
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Source: Covid Tracker

Evolution des Indicateurs sanitaires sur 1 an
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AFRANUM . o
Exces de mortalité en France entre 2015 - 2020

Figure 38. Mortalité toutes causes, tous ages confondus, de la semaine 36-2014 a la semaine 14-2021, France
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Mieux comprendre |'agent
pathogene



wgld La famille des Coronavirus

[ 4 coronavirus responsables d’infections ORL (220E, OC43, NL63, HKU1) }
+ 2 associés a des tableaux de pneumonie aigue sévere

* SARS CoV

[Severe Acute Respiratory
Syndrome]

2002-2004
Hote naturel = chauve-souris (Chine du Sud)
Hote intermédiaire = civette
> 700 déces, Hong-Kong, USA, Canada

taux de mortalité = 7 %, pas de contamination par
personne asymptomatique

* MERS CoV

[Middle East Respiratory
Syndrome]

depuis 2012
Hote naturel: chauve-souris ?
Hote intermédiaire: chameau

>850 déces dans 27 pays (contamination dans |la
Péninsule Arabique)

taux de mortalité = 35 %, pas de contamination par
personne asymptomatique
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[

SARS-CoV2

* Panel A: particules virales dans
cellules épithéliales humaines
 Panel B:
 Tétes de fleche: particules virales
extracellulaires
* Fleches: inclusions cellulaires des

compsants viraux
* Triangles: cellules cilliées

=» B coronavirus avec 4 genes (S, E, M,

Figure 3. Visualization of 2019-nCoV with Transmission Electron Microscopy.

N), 1 complexe replicase (orflab) et

Negative-stained 2019-nCoV particles are shown in Panel A, and 2019-nCoV particles in the human airway epithelial pl u Sie urs gé nes cod a nt po ur d es

cell ultrathin sections are shown in Panel B. Arrowheads indicate extracellular virus particles, arrows indicate inclu-

sion bodies formed by virus components, and triangles indicate cilia.

protéines non structurelles (ARN simple

Zhou, NEJM 2020

brin) i
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Définition du terme « variant »

LE VARIANT V1 - 201/501Y.V1 (« ANGLAIS ») : LE PREMIER VARIANT ?

Variant = terme médiatique mais  en

pas de définition scientifique

Pas de consensus = 1 mutation
suffit a parler de variant

Lignage et Clade = terme
scientifique de classification
phylogénétique

Le SARS-COV-2 évolue
lentement....

2x plus lentement que le virus de
la GRIPPE

-
2 S Variant | it
o S rate estimate: 22.183 subs per year e
%0 anglals

4x plus lentement que le VIH ' B ' ' “ e, = 0 - »: moner 2
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Evolution de la proportion de variants

Nombre de variants dans les cas détectés

Mis a jour : 17 mai. Données : Santé publique France. Auteur : @guillaumerozier - covidtracker.fr.

2021

Souche classique

403 (3,0 %)

Variant UK

10430 (77,6 %)
Variants indéterminés
1801 (13,4 %)
Variants SA + BZ

806 (6,0 %)
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Mieux comprendre la clinique
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Infectiosité et excrétion virale
e Infectiosité  Taux de reproduction de base (R,)
30 - 02,2 1Cye5,[1,4-3,9]1 2 5,7 IC,,,[3,8-8,9]
I * Temps de doublement
. . g 02,4 1Cye,[1,9-3,3] 2 7,4 IC,,,[7,2-14] jours
. 20 - Pic: '0;71 o ). >
S * Durée médiane d’incubation
£ 05,2 jours ICyey,[4,1-7,0]
m . . rd .
O oA * Transmission pré symptomatique
Infectiosité faible 0 44%
/ * Infectiosité faible au dela de 7 jours
" ———t——r—r—r—r—r—r— aprés le début des signes cliniques
-3/-2 -1 0 1 2 3 4 5 6 7
De’but . _2 3j He X et al. Nat Med 2020 Apr
¢ ’

Sanche S et al. Emerg Infect Dis 2020 Apr



Transmission et excrétion virale

Patients symptomatiques vs. asymptomatiques
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© Asymptomatique
Symptomatique

RT-PCR SARS-CoV-2

'S

I I I

| |
0O 5 10 15 20 25 30 35
Durée de I'excrétion virale (jours)

Méme si
I'excrétion virale
semble étre plus

prolongée, elle ne
correspond pas a
I"infectiosité virale

T
40 45

Pas de différence observée

d’amplification de la région
ORF1ab et du nombre de Ct

significativement plus longue
dans le groupe asymptomatique

Excrétion virale

Long QX et al. Nature 2020 Jun




Cinétique des marqueurs virologiques

Pré symptome symptomatique -  PCRENP

PCR positive — 1solation du virus de l'arbre
respiratoire

— PCR LBA

IgM

s 'O
Ac totaux

W ————

T T T P
Wk3 Wk4 Wk5 Wkb



B i Signes cliniques précoces
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Congestion nasale, catthare
nasal, anosmie/agueusie

(64-80%)

Fatigue (38%),
fievre (90%),
myalgies,
arthralgies (15-
44%)

Docherty, BMJ 2020
Source: Clinical Care Options 2020

Céphalées (20%)

Toux seche (60-86%),
rhino-pharyngite (10%)

Dyspnée (53-80%)

Nausées, diarrhée (15-39%)




Histoire naturelle de la Covid-19

Stage | Stage Il Stage Il
(Early Infection) (Pulmonary Phase) (Hyperinflammation Phase)
' 1A 1B
I

! _
\/ Host Inflammatory

Severity of llIness

ARDS
SIRS/shock
Cardiac failure

Mild constitutional symptoms hortness of breath without (l1A)
Fever > 99.6°F nd with hypoxia (II1B) (PaO,/FiO,
Dry cough <300 mm Hg)

Clinical
symptoms

Elevated inflammatory markers
(CRP, LDH, IL-6, D-dimer, ferritin)
Troponin, NT-proBNP elevation

Clinical signs Lymphopenia Transaminitis
Low-normal procalcitonin

- Abnormal chest imaging

Siddiqi. J Heart Lung Transplant. 2020
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Présentation radiologique typique

Verre dépoli multifocal
a prédominance périphérique
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e Manifestations extra-pulmonaires
AFRL ——
Modules de formatic Neurologic Thromboembolism
Headaches Deep vein thrombosis
Dizziness Pulmonary embalism
Encephalopathy Catheter-related thrombosis
Guillain-Barré , . .
Ageusia * 17-35% passage en reanimation
yalgia .
i Cardiac 7 . . .
Ancsmia Takotsubo cardomyopaty pour défaillance respiratoire /
, “””‘;"‘;fg?;;”;mﬁ’ﬂm multi-viscérale
Renal - Vhocarial fechomis * Intubation: 29 —91%
Acute kidney injury Acute cor pulmonale . ,
Proteinuria * |Insuffisance rénale: 9%
Hematuria

Endocrine e |nsuffisance hépatique : 19%
| 7 |, perocari + Coagulopathie: 10 — 25%
IHEIE.E:: Diabetic ketoacidosis Oagu Opa [Sh o
* Chocseptique : 6%

aminotransferases
Elevated bilirubin

Dermatological

Petechaie
Liveda reticularis

Gastrointestinal

Diarrhea Erythematous rash
Nausea/vomiting Urticaria
Abdominal pain Vesicles

Anorexia Pernic-like lesions

Gupta, Nat Med 2020. Wiersinga, JAMA 2020
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Mieux comprendre le traitement



s Apport de la dexaméthasone:
JANDN essai RECOVERY

a) All participants (n=6425) b) No oxygen received (n=1535)
50 RR 0.83 (85% CI 0.74-0.92) 09 RR 1.22 (95% Cl 0.93-1.61)
@. p<0.001 p=0.14
| 40 < 40

0 o o)

| Tous participants L %
'RR:0,83[0,74-0,92] ||

] Pas d’02
*7 == RR:1,22[0,93 - 1,61]

Mortality, %

T T T 1 T T T 1
0 7 14 21 28 0 F ) 14 21 28
Number at risk: Days since randomization Days since randomzation

Dexamethasone 2104 1860 1870 15085 1547 501 463 420 304 383
Usual care 4321 3700 3320 3154 3053 1034 289 820 856 832
c) Oxygen only (n=3883) d) Invasive mechanical ventilation (n=1007)
=0 RR 0.80 (85% CI 0.70-0.92) - RR 0.85 (95% CI 0.51-0.82)
p=0.002 p<0.001
Usual care
40 40
02 non invasif £ % g o ..~ Intubation — High Flow
8 a __,.r“"- Dexametnasone
RR:0,80[0,70 — 0,92] $ 2- $ 2- RR:0,65[0,51 - 0,82]

§ 35% mortalité

T T T T T
0 14 21 28 0 7 14 21 28

§ 20% mortalité

= Recommandations d’utilisation: chez tout patient sous 02, a la posologie de 6
a 10mg/jour, pour une durée de 10 jours au moins, et décroissance progressive
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Organlsatlun
mondiale de la Santé

COVID-19

LA\

.

651 IFM + Lopinavir
1,412 IFN + Local SoC

2 063 active
Interferon

Remdesivir ITT analyses

2260 v 2252 Died or left hospital
88v T2 Entry = Sep; still an

67 v 76  Eniry = Sep; not yet

328 v 308 Eniry = Sep; not

inpatient in late Sep
reported on in late Sep

reported on in late Sep

047 v 906 active v control in
Hydroxychloroquine ITT analyses

932 v 891 Died or left hospital

12v 13 Entry = June 15; still an
inpatient in late Sep
Entry = June 19; not
reported on by late Sep

(Entry ended 19 June)

Iv2

L J L J
2750 active 954 active 1,411 active
Remdesivir Hydroxychloroguine Lopinavir
. J
2,725 control for 909 control for 1,380 control for
Remdesivir Hydroxychloroguine Lopinavir
¥ ¥ ¥
7 nofuncertain T nofuncertain 12 no/unceriain
consent to FU consent to FU consent to FU
v v ‘
17 nofuncertain 3 nofunceriain 8 nofuncertain
consent to FU consent to FU consent to FU
¥ ¥ ¥ h J h ¥
2,743 v 2,708 active v control in

1,399 v 1,372 active v control in
Lopinavir ITT analyses

1385 v 1345 Died or left hospital
11 v 16 Eniry = July 4; still an
inpatient in late Sep

avT Enfry = July 4; not
reported on by late Sep
(Entry ended 4 July)

¥

2,064 control for
Interferan

679 Lopinavir
1,385 Local SoC

¥
13 nofunceriain
consent to FU

v

14 nofuncertain
consent to FU

T v

2,050 v 2,050 active v control in
Interferon ITT analyses

1756 v 1819 Died or left hospital

65 v 56  Entry = Sep; still an
inpatient in late Sep
Entry = Sep; not yet
reported on in late Sep
199 v 154 Entry = Sep [siop to be

30w 21

Ot 15]; not reported on in late Sep




Solidarity: un méga-essai, point final sur les
antiviraux en hospitalisation ?

(c) Lopinavir ¥vs its control {d) Interferon vs its control
100 157 100 151
Interferon
a0 Control ap-
0 b Control
Liopinawir
£ 60 | £ 60 N
4
Rate ratio, 1.00 {85% C1, 0.79-1.25) g Rate ratio, 1.15 (85% C1, 0.96-1.33)
= 40 P=00.97 by log-rank test = 407 P11 by Iog-rank test
o r r r ' o r r r '
a T 14 3| 28 o T 14 21 28
20+ 20
. _—_!_'_-I’_,__gll-ﬂ—sl—=_l D_._-_,-—‘I'—Fﬂ-lﬁlf{’.=l
0 T 14 21 28 D T 14 21 28
Crays since Randomization Cays since Randomization
Mumbers at nsk at the start of each week, and numbers dying Mumbers at nsk at the start of each week, and numbers dying

Lopinavir 1300 57 1333 42 1282 24 1257 15 1243 10 nterferon 2050 101 1682 73 1554 31 1483 24 1410 14
Contred 1372 @2 1202 48 1236 21 1218 10 1202 & Conirol 2050 ©1 1725 58 1638 31 1563 21 1488 15



(a) Remdesivir vs its control

100 151
Contmal
ED— ETHIesSnar
107
£ 60 iy
z
§ Rate ratio, 0.95 (35% CI. 0.B1-1.11)
= 40— P={.50 by log-rank test
uu 7 14 21 o
204
0= | | |
0 7 14 21 28
Days since Randomization

Mumbers at risk at the start of each week, and numbers dying
Remdesivir 2743 128 2159 90 20229 48 1818 18 1838 18
Control 2708 126 2138 B3 2004 43 1808 27 1833 14

Solidarity: un méga-essai, point final sur les
antiviraux en hospitalisation ?

(b) Hydroxychloroquine vs its control

1{"] ] 157
Hydrogychionoquine
ED ] |ﬂ—
£ 60 3
=
E Rate ratio, 1.19 (95% CI, [.83-1.55)
= 40 P=0.23 by log-rank tast
i T T T 1
0 7 14 21 28
20—
0—1+= | | | |
0 T 14 21 28
Days since Randomization
Mumbers at risk at the start of each week, and numbers dying
Hydroxyc. 847 43 880 31 254 13 838 6 832 8
Controd s 42 BE3 2¥ 823 8 214 4 BOG 3
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* Tocilizumab (anti-ll6r)*:

La place du tocilizumab

Impact significatif sur mortalité a 28-30 jours / progression
vers la ventilation mécanique

C 10CILIZUMAB CONTROL Risk Ratio Risk Ratio
Study or Subgroup Evemts  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl
BACC Bay 17 161 10 B1 107% 0.86|0.41,1.78) E——
CORIMUNO-TOCI 11 63 18 B3 145% 061]0.31,1.19 o
COVACTA 53 183 38 a0 411% 0.69 [0.49, 0.96) -
EMPACTA 24 194 37 185 298% 0.65]0.41, 1.05) ~.-
RCT-TCZ-COVID-19 6 60 5 63 319% 1.26 [0.41,3.31] S pm——
Total (95% CI) 661 492 100.0% 0.71[0.56, 0.89] L3
Iotal events i1 108
Heterogeneity: Chi*= 159, df= 4 (P = 0.81); P = 0% IU T 051 : 150 100:

Tastfor overall efect. Z= 2.90 (P = 0.004)

Favours [Tocilizumao] Favours [control)

=» Recommandations d’utilisation: en cas d’échec de la DXM chez

les patients sous 02, tres rapidement avec DXM chez les patients en

réanimation

1Tleyjeh, CMI 2020
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Mieux comprendre la prévention
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8 types de vaccins en
développement:

Vaccins a acides nucléiques
= ARN
= ADN

Vaccins a vecteur viral
= Vecteur réplicant
= Vecteur non répliquant

Vaccins viraux
= atténués
= |nactivés

Vaccins protétiques
=  Sous-unités protéiques
= Prticules peudo-virales

NUCLEIC-ACID VACCINES

DNA vaccine

RNA vaccine

Electroporation Coronavirus

membranes to
increase uptake of

spike gene wten,,
_;-"' RNAis often
a encased in a
o1 | o lipid coat so it
~ canenter cells
DNA RNA
A process called
electroporation
creates pores in

Coronavirus
spike peptide

DNA into a cell

§ -
i e, »
/ .»’"{ / 4
o »
5'”"'; A‘
Viral proteins

mRNA

D

Replicating viral vector

(such as weakened measles)
The newly approved Ebola vaccine
is an example of a viral-vector
vaccine that replicates within
cells. Such vaccines tend to be
safe and provoke a strong immune
response. Existing immunity to the
vector could blunt the vaccine's

/ 7, “  Immune
—
. response

e

RNA- and DNA-based
vaccines are safe and
easy to develop: to
produce them involves
making genetic material
» only, not the virus. But
At they are unproven: no
licensed vaccines use
this technology.

Non-replicating viral vector
(such as adenovirus)

No licensed vaccines use this
method, but they have a long
history in gene therapy.

Booster shots can be needed to
induce long-lasting immunity.
US-based drug giant Johnson &
Johnson is working on this

effectiveness, however. approach.
1y, Coronavirus 1 I » Coronavirus
4 " . 4 ;
> spike gene N Vsplke gene
Sl . » or A - Viral
e 4> Viral genes e genes
vz v g o )i Py (some inactive)

AL
’ LI

\ >

Caronavirus

spike peptide
7
By Immune
N response

Virus replicates

Weakened virus

A virus is conventionally weakened for a
vaccine by being passed through animal or
human cells until it picks up mutations that
make it less able to cause disease. Codagenix
in Farmingdale, New York, is working with the
Serum Institute of India, a vaccine
manufacturer in Pune, to weaken SARS-CoV-2
by altering its genetic code so that viral
proteins are produced less efficiently.

Vaccine
LI,
- ")
o -2 > or
L ~
« s
{47] )-"

Inactivated virus

In these vaccines,

the virus is rendered
uninfectious using
chemicals, such as
formaldehyde, or heat.
Making them, however,
requires starting with
large quantities of
infectious virus.

LR
& A
[ T Ly
v ~
v ¥

41"

Antigen-presenting cell
|

Virus replicates

Coronavirus
peptide

Immune
response

PROTEIN-BASED VACCINES

Protein subunits

Twenty-eight teams are working on vaccines with viral protein subunits —
most are focusing on the virus's spike protein or a key part of it called the
receptor binding domain. Similar vaccines against the SARS virus
protected monkeys against infection but haven't been tested in people.
To work, these vaccines might require adjuvants — immune-stimulating
molecules delivered alongside the vaccine — as well as multiple doses.
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Virus-like particles

Empty virus shells mimic the coronavirus structure, but aren't infectious
because they lack genetic material. Five teams are working on ‘virus-like
particle’ (VLP) vaccines, which can trigger a strong immune response,
but can be difficult to manufacture.
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Callaway, Nature 2020
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Modules de formation numeérique AFRAVIH

Efficacité du vaccin ARNm Pfizer
en population générale

== Unvaccinated == Vaccinated

A Documented SARS-CoV-2 Infection
3

2w

] 2

" -

iz

c T T T T T T T
4] 7 14 21 28 35 42
Days

No. at Risk

Unvaccinated 596,613 413,052 261,625 186,553 107,200 37164 4132
Vaccinated 596,618 413527 262,180 187702 108,52% 33029 4262
Cumulative No. of Events

Unvaccinated 0 2362 3971 5104 5775 6053 6100
Vaccinated 0 1965 3533 4124 4405 4456 4460

B Symptomatic Covid-19

Cumulative
Incidence
(%)

7 14 21 28 35 42
Days

No. at Risk
Unvaccinated 596,618 413768 262,662 187734 108,242 37,564 4204
Waccinated 596,618 414140 263,179 183740 105261 382%% 4288

Cumulative No. of Events
Unvaccinated 0 1419 2383 3079 3433 3582 3607
Waccinated 4] 1103 1967 2250 2373 2387 2329

C Covid-19 Hospitalization

Cumulative
Incidence
(%)

No. at Risk
Unvaccinated 596,618 414,865 264,377 189,808 109,367 38432
Vaccinated 596,618 414916 264,432 185972 110,054 33561

Cumulative No. of Events
Unvaccinated 4] 58 125 193 244 256
Vaccinated Y] 31 7 93 108 110

4309
4321

259
110

D Severe Covid-19

Cumulative
Incidence
(%)

T
V] 7 14 21 28 35 42

Days

Mo. at Risk
Unvaccinated 596,618 414898 264437 189874 109,929 38467 4310
Waccinated 596,618 414933 264516 190,000 110,076 38571 4322

Cumulative No. of Events
Unvaccinated 0 17 57 114 157 171 174
Waccinated 4] ] 26 45 52 55 55

E Death Due to Covid-19

0.05
g, 0.04
E E = 003
= o BQ
ES— 002

=

d= 0.01

{LM I 1 1

0 7 14 21 23 35 42

Days

Mo. at Risk
Unvaccinated 596,618 414909 264,479 189,950 110,008 38510 4316

Vaccinated 596,618 414938 264538 190,032 110,101 38575 4323
Cumulative No. of Events

Unvaccinated 0 1 [ 16 27 30 kil
Vaccinated 0 0 2 5 7 9 9

Dagan, NEJM 2021



AFRANUM En conclusion

* La riposte au Nord :

* De février a octobre 2020: mieux comprendre l'agent
pathogene, ses modes de transmission et de prévention, la
maladie, ses traitements pour diminuer le nombre
d’infections, de malades et de déces

* De novembre 2020 a mai 2021: mieux prévenir I'infection
(dépistage, prévention vaccinale)

* A partir de juin 2021: retourner a une vie « normale »...



Merci !

KARINE VACOMIBE

HAMMA LUZZAIN

LA MEDECIN

UNE INFECTIOLOGUE AU TEMPS DU CORONA
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