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Entérovirus : historique

» Poliomyélite : connue depuis 3500 ans
- épidémies de paralysie infantile au XIX e
- culture de poliovirus en 1949
- vaccin inactivé (Salk, 1955), vaccin atténué (Sabin, 1963)Hhh
- poliomyélite quasi-éradiquée a ce jour

* Année 50 : decouvertes dans les selles des Coxsackievirus , a
Coxsackie, ville de 'Etat de New York

- paralysies flasques (Coxsackievirus A) ou spasmodiques
(Coxsackievirus B) chez le souriceau nouveau-né

* Années 60 : découverte des Echovirus (acronyme de enteric,
cytopathic, human, orphan) dans le tube digestif de sujets
asymptomatiques




Entérovirus

 Famille Picornaviridae, genre Entérovirus
« Génome ARN (+) monocaténaire linéaire

taille génome 7,5 kb
» Capside icosaédrique
* Virus nus = pas d’enveloppe

résistance dans le milieu extérieur ; transmission

e Petits virus :28 a 30 nm

fécale-orale

Entérovirus : organisation genomique

Protéines de capside
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Entérovirus : phylogénie

cluster C
(PV-like)

Entérovirus humains C

14 sérotypes

poliovirus 1-3
coxsackievirus A 1, 11, 13,
15, 17-22, 24

Entérovirus humains B

cluster B 36 sérotypes coxsackievirus B
(CB-like) 1-6. A9

echovirus 1-7, 9, 11, 21, 24-
27, 29-33,

entérovirus 69

CA19 CA24

Entérovirus humains D

S cluster D
2 sérotypes (EVEB/EVTD)
entérovirus 68 et 70

other human
picornaviruses

nonhuman
enteroviruses

Entérovirus humains A

12 sérotypes

cluster A coxsackievirus A 2-8, 10, 12,
(CA16-like) 14, 16,

EV 71
Oberste et al., 2001
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Poliovirus : épidéemiologie

En France : vaccination depuis 1944
» disparition de la poliomyélite en 1990
* en 1995 : dernier cas d'importation
adulte venant de Cote d’lvoire, admis en réa pour tétraplégie et détresse respiratoire

Stratégies vaccinales mondiales  depuis 1975

» disparition de la maladie dans la majorité des pays

» dernier cas américain en 1991, dernier cas Européen en 1998
» 1997 cas déclarés en 2006

* en 2000 derniers cas avec un virus polio de type 2

Vaccin trivalent efficace et réservoir humain: érad ication possible
* Maintenir un niveau trés élevé de couverture vaccinale: nécessité de rappels!

Progres de I'éradication de la poliomyélite
1988 - 2003

1988
350 000 enfants -

125 pays

2003
784 enfants
6 pays




Impact des campagnes de vaccination synchronisées en
Afrique

14 pays avec des JournéesNationales d’Immunisation sy nchronisées, 2000

Impact de l'intensification de la vaccination en Asi e

Reported Polio Cases, 2003-2004 Reported Polio Cases, 2005

2501

India Pakistan  Afghanistan




Perspectives d’éradication en 2003

Wild Virus Eradication OPV Cessation & E'Post OPV'
& Regional Cert. Phase | Verification Phase | Phase
* Interrupt wild virus « Stop OPV
+ Contain wild viruses .+ verify no cVDPVs
Pn_orl_ty * Regional Certification * integrate into  IHR
Activities =

* Develop stockpile

* Enhance surveillance

* Prepare to stop OPV

Impact of Delay in Eradication

Earliest Dates P005 2006 2007 2008 %2009

2010 2011 | 2012

2013

Mais ...




1 - Suspension de 'immunisation au Nigeria, Aot 2003

Polio Vaccines — ‘Western Countries Exploit Developing Ones’
Says Kano State Governor Shekarau

BYLINE: Daily Trust

“The Kano State governor, Malam Ibrahim Shekarau, has asserted that the people's
objections to polio vaccines confirmed the exploitative actions of western nations
towards developing countries.”

Recirculation du virus polio sauvage en 2004-2005

16 pays “polio-free” ont eu des importations venant du Nigeria
La transmission du virus polio a été ré-établie dans 6 pays “polio-free”




Reéintroduction en Indonésie
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Réintroduction au Yemen, 2005
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| Larmbest Covifanmal Comic Projection, S8 10N | 20N | ___.:.-n--'-—"-"--_ /‘{
Type 1 Poliovirus Outbreak, Yemen, détail début 2005 (

(données au ler mai 2005)
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2 - Risques de deéfaut de surveillance
Des virus eliminés 'redécouverts' en 2004

CHA99-2001021703 CHA-LOR-DOB-99-016 Doba
CHA93-2001021706 CHA-MOY-SAR-99-024 Sarh
SUD04-2005717185 SUD-KHA-2004-023 Karary OnsetDate=13Sep04]
NIE99-2000022407 NIE-YBS-GSH-99-001 Bade
NIG99-2001021596 NIG-ZIN-MIR-99-062 Mirriah

NIE03-2003747163 NIE-BOS-MAG-03-005 Maiduguri 12Jul03

NIE04-2004703658 NIE-BOS-HWL-04-003 Hawul 30May04

NIE04-2004737916 NIE-BOS-MAG-04-010 Maiduguri 12Jul04

NIE04-2004737884 NIE-BOS-MAR-04-001 Marte 05Jul04

NIE04-2004702797 NIE-BOS-KWA-04-001 Kwayakusar 21Mar04
CHA-BAT-ATI-04-033 NICD CAE/2004/256 Ati 05May04

| SUD04-2004703930 SUD-SDA-2004-009 Kas 16Jul04
l"[SUD04-2004737305 SUD-SDA-2004-016 Kas 18Aug04

SUD04-2004737668 SUD-SDA-2004-015 Kas 07Aug04

SUD29-2001021906 SUD-BEG-WALU-1999-001 Ellool 24Apra9

SUD99-99010498 SUD-RNI-99-002 River nlle 13Jan99
{ SUD04-20047 03928 SUD-WKO-04-005 «+— NEW
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® Wild virus type 1

® Wild virus type 3

[ ]Endemic countries

[ ] Countries with imported NIE-irs{2003-5)

* Excludes environmental surveillance viruses.

3 — L’évolution des virus polio par
recombinaison génétique : les VDPVs

* Les isolats sont classés en 3 catégories en fonction de
la séquence de VP1 .
— 1) Sabin vaccine--like viruses (<1% divergent),
— 2) VDPVs (1%--15% divergent),
 3a) circulating VDPVs (cVDPVs), which emerge in areas with

inadequate OPV coverage,;

« 3b) immunodeficient-associated VDPVs (iVDPVs), which are isolated
from persons with primary immunodeficiencies who have prolonged
VDPV infections after exposure to OPV; and

» 3c) ambiguous VDPVs (aVDPVs), which are either clinical isolates
from persons with no known immunodeficiency or environmental
isolates whose ultimate source has not been identified

— 3) WPVs (>15% divergent) .




vDPV 2000-2007 : les differentes epidémies détectées

FIGURE. Locations of polic outbreaks® associated with cVDPVs, persons excreting iIVDPVs, and isolations of aVDPVst — worldwide,
20052007

&' (D) Type 2 voew ) weezmpeanoey A5 Type2 avoev

Dwam 2N Type 3 VDRV

Al of the outbreaks were detacted first by laboratory confirmation, using sequence data and evolutionary analyses, and followed alimination of the
coresponding semotypae of indigenous wild policvinus, but with continued introduction of oral policvirus vaccing (OPY) into communities with growing
irenunity gaps

s ccine darived poliovinueas (WVDPWs) are categorized as 1) drculating VDPVe (cVDPVe), which amarge in ansas with inadequate OPY cowve age:;
21 Immuncdeficient-assoclated VOPYs (IWDPVs), which are |solated from persons with primary immunodeficlencles who have prolonged VDFEY
infections aftar exposurs to 0PV, and 3) ambiguous VDP Vs (@VDPWs), which are sithar dinical isolates from persons with no known immunodeficiency

I§‘w::nr arwironmental izolates whose ulimate source has not been identified,

Thes 20062007 autbreak in Migera included 59 cases assocated with type 2 eVDPVs and 24 additional cases associated with tpe 2 vinrsaes that wans
clossdy redated to CWVDPYE. Two other cases associated with SVDPVYe wene imported into Niger from Migesia.

Exemple de caractéristiques généetiques des isolats

vDPV détectés a Madagascar

Sabin 2/ MAD 04 Sabin 2 / MAD 29
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Virulence des souches vDPV

Virus Plaque RCT A logio Paralytic Dose 50
Strain Sizes®, mm TCIDso/ml (log,o TCIDse/
(36.0 °C - 40.2 °Q) Mouse)

Sabin 2 0.5 (0.2) 42 > 6.6 !
52/4568 1.1 (0.4) 0.9 < 3.3 :
MAD 04 2.2 (0.6) 0.0 3.5 |
MAD 05 1.8 (0.6) 0.3 NDP |
MAD 06 1.8 (0.7) 0.5 ND |
MAD 07 0.9 (0.4) 0.9 ND |
MAD 29 =50 4l 1.3 4.6 |

'Mean plaque diameters (mm) following incubation at 34 °C for 72 h on HEp-2c cells are’
indicated; the standard deviation is shown in brackets. i
>ND: not done. '
40i:10.1371/journal.ppat.0030191.t003 (

Phylogenetic Trees Depicting Genetic Relationships between Nucleotide

Sequences of Enteroviruses of the HEV-C Species
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Et aujourd’hui ?

e Réduction ou pas?.

e Nigéria OK ou pas.

e Ré-émergence ou nouvelles introductions ou pas?
e VDPV ou pas?

e Des sous ou pas?.

May 2005 Polio Eradication Initiative 25

Distribution mensuelle des cas de polio de 2001 a200 9
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Data in WHO/HQ as of 26 May 2009. WPV type 1 includes 1 case in 2009, 1 case in 2008, 3 cases in 2007, 2 cases in 2006, 3 cases in 2005, 2004, 2002 and 4 cases in 2001 with a mixture of W1W3 virus. For 2009, cases
with onset in May will be reflected end of June




Wild Pohokus infected dlstrlcts* 12 Nov 2009 1 1May2010
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[ Date of most | Date of most
é:;_an(;"x > Status Country
o \Yf ; recent type 1 | recent type 3
4 o '
F‘j\\‘ > Endemic Pakistan 24-Apr-10 16-Apr-10
w1 it g : India 07-Feb-10 21-Apr-10
et iﬁ L Nigeria 18-Apr-10 12-Mar-10
_r"i:} W R Afghanistan 08-Jan-10 08-Apr-10
1 i e o _ |Re-established [Angola 22-Mar-10 NA
f‘;-ﬁ .\‘j zx ( / *  |transmission Chad NA 16-Mar-10
3 (::l,?»"} P Active outbreak [Tajikistan 15-Apr-10 NA
SN Senegal 07-Apr-10 NA
et
] - Niger 28-May-09 01-Apr-10
: Mali 06-Mar-10 NA
MDistrict infected with wild polio virus type 1 Liberia 03-Mar-10 NA
MDistrict infected with wild polio virus type 3 Sierra Leone 28-Feb-10 NA
District inf d with th t f wild liovi Mauritania 22-Feb-10 NA
lDistrict infected with more than one type of wild poliovirus Nepal 19-Feb-10 NA

*Excludes viruses detected from environmental surveillance and vaccine derived
polioviruses. 1 WPV1 in Jammu and Kashmir, date of onset of 07 Feb 2010, does
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever on

not appear on the map. the part of the World Health Organization concerning the legal status of any country, teritory, city or area or of its authorities, or
concerning the delimitation of its frontiers or boundaries. Dotted lines on maps represent approximate border lines for which there may
not yet be full agreement.
© WHO 2010 All rights reserved

NA. Date of onset is prior to rolling 6-month period

Circulating Vaccine-derived Polioviruses in Nigeria , 2009

@ cVDPV2 (717 cases)

204 €VDPV2 monthly distribution

dots are randomly placed within districts o1l
juil-  sept- nov- janv- ma mai- juil- sept- nov- janv- ma mai- juil- sept- nov- janv- ma mai- juil- sept- nov- janv- ma

Data in WHO HQ as of 26 May 2009 05 05 05 06 rs-06 06 06 06 06 07 rs-07 07 07 07 07 08 rs-08 08 08 08 08 09 rs-09




Circulating Vaccine- derlved Pohowruses
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Data in WHO/HQ as of 26 May 2009

Restons optimistes !




