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Cycle de réplication du CHIKV

Abdelnabi. Antivirals Researsh. 2015
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ChikV : Quel Vecteur ?

Parashar D.& al . Antiviral perspectives for chikungunya virus
Biomed. Res. Int. 2014;:631642

= Aedes aegypti & albopictus : femelle

Urbanisation

Diffusion +++
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CHIK Vi - CHIKVo

Parashar D.& al . Antiviral perspectives for chikungunya virus
Biomed. Res. Int. 2014;:631642
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Introduction of CHIKV 0 Imported CHIK cases ® Sites of enzootic CHIKYV,
into Asia in ~1958 in travelers, 2005-2007 East/Central/South African clade

Movement of 2004-2009 Sites of Asian endemic Sites of enzootic CHIKV,
CHIK epidemic transmission, 1958—-1996 ® west African clade




Aedes albopictus
Current known distribution: October 2014
= Established
Introduced
= Absent
» No Data
Unknown

Outermost regions

» Azores (PT) 7

» Canary Istands (ES)

= Madeira (PT) ¥
= Svalbard/Jan Mayen (NO)

FSA 2014/VECTORNET

Current known distribution of Aedes albapictus as of October 2014, ECDC VBORNET www ecdc. europa ew'vbornet
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ChikV en France

= Vecteur installé depuis 2004

= Vecteurde : DENV & CHIKV

= Programme de lutte anti- vectorielle ( LAV)
= Quelques cas annuels autochtones depuis 2007
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ChikV : transmissions

= Vectorielle : Inoculation
= Aedes aegypti & albopictus : femelle
= Agressivite diurne
= Maternofoetale
= AES : laboratoire +++
= Risque théorique :
" Transfusion, transplantation d’organes
= Aucune evidence de transmission / allaitement
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ChikV : de I’'infection a la maladie

= Incubation 3-7 jours (1-12 jours)
= Asymptomatique : 15-30%

= Forme aigue

= Forme chronique
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Coudert . Chikungunya pathogenesis
Antivirals Researsh. 2015, 121: 120-123

@ Chikungunya virus infection begins when
an infected mosquito bites a human and
the virus is introduced into the skin and
bloodstream.

(2) The virus replicates in the
fibroblasts of the dermis and
disseminates through the
bloodsiream o several tissues,

TARGET
i CELL TISSUE

l@ Viral replication occurs in target
tissues — mainly muscles, joints,
and skin, as well as the kiver, spleen,
and meninges in neonates and
patients with underlying conditions.

(8) Joints (including in the
fingers, wrists, elbows,
knees, ankles, and toes)
become Iinflamed in response
to viral replication and
inflammatory infiltrates.

@ Inflammatory cells are
recruited to infected tissues.

Fig. 1. Successive steps of chikungunya virus infection in humans, based on human clinical data and animal experiments. 1. CHIKV inoculation by mosquito bite. 2. Viral
replication at the inoculation site, in dermal fibroblasts. 3. Replication in target tissues, with recruitment of inflammatory cells to infected tissues. 4. Joint inflammation.
Adapted from Weaver and Lecuit (2015). Copyright Massachusetts Medical Society 2015. Reproduced with permission.



ChikV : la phase aigué

= Syndrome febrile poly- arthralgique ( 70%)
= Fievre brutale a 40°C

= Arthralgies parfois incapacitantes

= symetriques : séveres : mains ( IP) , poignets coudes,
chevilles, genoux . Parfois arthrites, ténosynovites

= Rash, prurit, plus rarement : céphalées
= Formes graves < 5%

= Rein, foie, ceeur , moelle , SNC
= Terrain : N.né , > 65 ans , HTA, diabéte
= Mortalité : 1/1000
&
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CHIKYV apres la phase aigué

= Si pas de résolution en 7 -10 jours,

= Rechute du syndrome articulaire des semaines
ou des mois apres

= Sd articulaire chronique durant des années
= 0o variable selon les etudes

Du Swahili, Makondé
-walk bent over- marcher courbeé

@?

AJANA /SUMIV 3 - =



CHIKYV, DENYV : Similitudes & différences

Chikungunya Dengue
Géographie le méme vecteur / co- infections !
Myalgies Constantes
Incubation 2-41 (1-12 jours) Jusque 21 jours
Fievre > 39°C Plus brutale Plus durable
Rash Préecoce des J1 plus tardif
Céphalées /RO Plus rares Frequentes
Arthralgies Symeétriques ,

persistantes / 1 mois

Rares — fugaces

Heémorragies
thrombopénie

précoce et rares

Frequentes J5 -7

Précoce et modeérée

Plus tardive et sévere

@ Leucocytes

Lymphopénie

Neutropemie
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Diagnostic du CHIKV

Technique delai / début des signes
Culture < 3 jours

RT - PCR < 7 jours
lg M

> 4 ]. tests commercialisés
Séro- élevation : 4 fois

IF / neutralisation 2 Sérums espacés de 15J
Immuno-histochmie /Ag

Etre sdr du diagnostic et ne pas passer a
cote d’un autre diagnostic
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Source HAS 2013

Diagnostic tardif >
précoce

Virus, génome

Virémie
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Traitement du CHIKV
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Antalgique a la phase aigué

= Contre indication des salicylés
= Risque hemorragique +++

= AINS:
= Méme efficacité des anti- COX & AINS
= Les associer aux protecteurs gastrigues
= Attention a la tolérance : hépatique ...

= Plantes ?

Qu’en est- Il des DAA/ phase aigué ?
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CHIKV : DAA

Antiviral agent

Mechanism of action

In vitro efficacy

In vivo efficacy References

Chloroguine

Arbidol

Flavaglines

SiRNAs targeting nsP1,
E2

Harringtonine and
homoharringtonine

Arylalkylidene
derivatives of 1,3-
thiazolidin-4-one

G-Azauridine

Favipiravir (T-705)

Monoclonal antibody
(]

Inhibition of fusion of the viral
E1 protein with the endosomal
membrane by raising the
endosomal pH

Interference with the binding of
CHIKV to host receptors and
alteration of cellular
membranes

Interference with the binding of
CHIKV Prohibitin-1

Inhibition of protein synthesis

Inhibition of protein synthesis

Inhibition of CHIKV nsP2
protease activicy

Inhibition of viral genome
replication, mostly via GTP
pools depletion

Inhibition of orotidine
monophosphate decarboxylase
enzyme {depletion of UTP
pools)

Inhibition of viral genome
replication

Interaction with CHIKV E2
glycoprotein

Inhibitdon of CHIKV infection in Vero A
cells

Inhibition of CHIKV infection in MRC-5
cells (EC50 =12 puM)

Moderate antiviral effect on CHIKV
replication in HEK293T/17 cells (EC50 of
FL3 =224 nM)

Inhibition of CHIKV replication in Vero-EG
cells (>90%)

Inhibition of CHIKV replication in BHIZ21
cells (EC50=0.24 puM)

Inhibition of CHIKV replication in Vero A
cells (EC50 of the best

compound = 0.42 pM)

Inhibition of CHIKV replication in Vero
cells (EC50 = 341 pM). Synergistic
inhibitory effect in combination with IFN-
#2b and doxycycline

Inhibition of CHIKV replication in Vero
cells (EC50 = 0.82 puM)

Inhibition of CHIKV-induced CPE in Vero A
cells (EC50 =25 puM)

MNeutralization of CHIKV pseudovirions in
HEK293T cells and replication-competent
CHIKV in Vero cells

Mo significant efficacy in a macaque
model or clinical trials in CHIKV
infected patients

Chopra et al.

Khan et al.
(2010) and Roques
et al. (2007)

Mot determined Delogu et al. (2011)

Mot determined Alinrachai et al.
(2015)

Complete inhibition of CHIKV Parashar et al.

replication in infected Swiss albino and  (2013)

C57 BL/6 mice when administered
3 days post-infection

Mot determined Kaur et al. (2013)

Jadav et aII (2015)

Mot determined

Reduced the viral load and Briolant et al.
inflammation in infected ICR mice (2004 ) and Rothan
when combined with doxycycline et al{2015)

Mot determined Briolant et al.

Reduction of the mortality rate in
infected AG129 mice with >50% and
protection from neurological disease
As prophylaxis: complete protection of Selvarajah et al.
infected CS7BL/6 mice from arthritis (2013)

and viremia

As therapy: 100% survival of CHIKV

infected mice when given at 8 or 18 h

post infection

Delang et alf (2014)




Les DAA a la phase aigué

" [nhiteurs d’entree !
= Chloroquibne ; Arbidol .Flvaglines

= [nhibiteurs des proteines de synthese

= S| RNA : small interfering RNA / Prometteurs, sans
MR In Inhibiteurs de la protéine non structurale 2.

= [nhibiteurs de la protéine non structurale 2.
= |[nhibiteurs du genome viral
= Ac monoclonal C9/ GP - E2

» Antiviraux ciblant [’hote
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Les DAA a la phase aigué - bis

= [nhibiteurs du genome viral :

= Ribavirine + INF
= Ribavirine + Doxy / baisse de la CV et de
I’inflammation

= Favipiravir ( T-705) et son analogue T-1107

= Ac monoclonal C9/ GP - E2

" isolé d’un patient guéri, 100% efficace 8-18H
apres 1’infection de la souris
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Le Chik: Phase chronigque

= PR ou Rhumatisme post chikungunya
= AINS
= Stéroides
= MTX !

Prevention anti-vectorielle +++
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Prévention du CHIKV

= Informations :
= le vecteur continue sa diffusion/ zones temperées

= Contrdle du vecteur :

= Protection personnelle anti- vectorielle = PPAV en
voyage et au retour si symptomes

= |_utte anti-vectorielle communautaire :
= |_ocalisation du vecteur
= |dentification du Risque de Transmission Locale

= \/accination
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