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Turkey
12 cases
4 deaths

Egypt
38 cases
15 deaths

Azerbaijan
8 cases
5 deaths

Djibouti
1 case
0 death

Iraq
3 cases
2 deaths

China
25 cases
16 deaths

Thailand
25 cases
17 deaths

Indonesia
108 cases
87 deaths

Cambodia
7 cases
7 daths

Vietnam
100 cases
46 deaths

Lao PDR
2 cases
2 deaths

Nigeria
1 case
1 death

Foyers epizootiques et cas humains au 8 sept 2008



Cahier des charges du vaccin pandémique

• Le virus pandémique n’existe pas

• Il faut pouvoir vacciner le plus grand nombre

• Il faut vacciner avant le deuxième pic pandémique

• Il faut avoir des approches innovantes



Défis du vaccin pandémique

• Le virus pandémique n’existe pas
– Il faut utiliser les virus actuels
– Il faut élargir la réponse croisée

• Il faut pouvoir vacciner le plus grand nombre
– Il faut réduire la dose d’antigène vaccinal
– Il faut mettre en place des stratégies de vaccination de masse
– L’inocuité du vaccin doit être excellente

• Il faut vacciner avant le deuxième pic pandémique
– Il faut produire avant et stocker avant
– Il faut sélectionner les candidats vaccins rapidement



Défi # 1 : 
choix du vaccin et diversité des souches circulantes

Clade 1

Clade 2

Eur-african
Fujian-like

Indonesian



La complexité de la situation : 10 lignages circulent
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whooper swanMongolia405
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WhoopingswanMongol ia24405
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ckNi geria10476206

ckCotedIvoi re 17873406
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commonbussar dBavar ia206
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ckEgypt960N300406

Egypt90278606

dkEgypt2253306

ckEgypt306

ckEgypt2253106
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Iraq75406

Iraq75506

Ir aq106
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dkNovosibi rsk5605
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swanGe rmanyR6506
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c kNigeria10475406
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ckNi ge ria1047806

Az er baijan00116106

Az er baijan01116206

Az er baijan00820806

Aze rbai jan00620706

Aze rbai jan00211506

c kAdyge a20306

c ygnusc ygnusIr an75406

catDage stan8706

ckKr asnodar19906

cygnusolorItaly74206

c kKr asnodar 0106

ckAfghani stan120706

dkTuva0106

Gre beTyvaTyv06806

gr ebeTyvaTyv06206

gre be TyvaTyv06106

whooper swanMongolia206

Gr ebeNovosibi rsk2905

BarhdgsQinghai 1205

BarhdgsQinghai 505

BarhdgsQinghai 5905

BarhdgsQinghai 6005

BarhdgsQinghai 6105

BarhdgsQinghai 6205

BarhdgsQinghai 6705

BarhdgsQinghai 6805

BarhdgsQinghai 7505

br hdgullQi nghai 305

EnvQi nghai3105

Gre atblhdGul lQinghai205

Bar hdgsQi nghai6505

migrator ydkJiangxi230005

migrator ydkJiangxi213605

ckMahachkala0506

bar hdgsQinghai051005

BarhdgsQinghai1A05

gr eatcormorantQinghai 305

Gre atblhdgul lQinghai105

migrator ydkJiangxi229505

barhdgsQinghai205

bar hdgsQi nghai 405

whooper swanMongol ia1305

barhdgsQinghai105

barhdgsQinghai 905

barhdgsQinghai805

br hdgullQinghai 105

bar hdgsQinghai 305

bar hdgsQinghai 1005

Gr eatblhdgul lQinghai305

dkKor eaESD103

ckKore aES03

cr owOsaka10204

ckYamaguc hi 704

ckOita804

c rowKyoto5304

ckKyoto304

bl owflyKyoto9304

c kGuangdong17404

dkHubei wp03

gsJil inhb03

gsShantou208606

gsShantou23906

CkST423103

Indonesia605
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Indonesia73906
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Indonesia94006

Indone sia75906

Indonesia83506

Indonesia61006

Indone sia542H06

Indonesia58206

Indonesi a634T06

Indonesia634P06

Indonesi a63406

Indonesi a567H06

Indonesia644T06

Indonesia64406

Indone sia69906

Indonesi a604H06

Indone sia523T06

Indone sia523E06

Indone sia52306

Indone si a88706

Indone sia10312007|Indone sia1031T20

Indone sia938E06

Indone sia93806

Indonesi a10322007

Indone sia104707

Indone si a104607

Indone sia298H06

Indonesi a370P06

Indonesi a370E06

Indonesi a37006

Indone sia370T06

Indone sia39006

Indone sia341H06

Indone sia624E06

Indone sia62406

Indone sia569H06

Indone sia623E06

Indone sia62306

Indone si a292T05

Indone si a292N05

Indone si a245H05

Indone sia74206

Indonesia287T05

Indonesia287E05

Indonesia239H05

Indonesi a35706

Indonesi a304H06

Indone sia292H06

Indonesia326N06

Indonesi a283H06

Indonesi a286H06

Indonesi a326N206

Indonesia32906

Indonesia326T06

Indonesia32606

Indonesi a505

Indonesi a195H05

c kPakunBaruBPPVII05

ckMur aoJambiBBPVII05

Indone si a18405

Indone si a160H05

Indone si a705

dkIndr amayuBBPW10906

Indone sia194P05

Indone sia175H05

DkPar epareBBVM05

CkWajoBBVM05

ckMagetanBBVW05

ckIndonesiaWate s105

ckIndonesiaWate s12605

ckGunungKidalBBVW05

c kIndonesi aWate s13005

ckIndonesia2505
ckIndonesia2405

c kBandarLampungBBPVIII06
c kWayKananBBPVIII06

c kSembawaBPPVIII05

ckPalembangBPPVIII05

CkPurwor ejoBBVW05

qaYogjakartaBBVe tIX04

ckYogjakartaBBVe tIX04

qaBoyol ali BPPV404

ckKulonProgoBBVe tXII204

ckKulonProgoBBVe tXII104

c kKupang1NttBppv604

c kIndone siaWates8005

dkMadiunBBVW135805

Indonesia59506

Indonesia560H06

Indonesia62506

Indonesia625L06

Indonesi a599N06

Indonesi a59906

Indonesi a59706

Indonesi a59606

Indonesi a59406

Indonesi a546H06

Indonesi a546bH06

Indonesi a538H06

Indonesi a535H06

Indonesi a534H06

TurkeyLangkatBBPVI05

ckLangkatBBPV157605

CkDair iBPPVI05

ckAgamBBPVI05

ckPulauRampangBBPVII06

c kSimalanggangBPPVI05

c kPadangBBPVII06

c kRokanHi lli BPPVII05

c kSalamBBPVII05

c kDumaBBPVII05

c kSiakBPPVII05

c kKaroBBPVII06

ckPi die BPPV105

c kMe danBBPV157105

c kDe liSerdangBPPV105

c kMe danBPPV153405

ckTaputBBPV157605

c kTe bingTinggiBPPVI05

CkDe liSer dangBPPVI05

ckTarutungBPPVI05

ckDe li DerdangBBPVI05

ckMedanBBPV157605

ckMedanBPPV149805

ckSalatigaBBVe tI05

c kIndonesi aWate s7705

c kIndonesi aWates8305

ckPangkalpinangBPPV304

tur ke yKe datonBPPV304

ckNgawiBPPV404

c kIndone si aR6005

qaTasikmalayaBPPV404

ckIndonesia703

c kPekal onganBPPV403

c kWonosoboBPPV403

ckIndonesia1103

CkIndonesi aPA03

CkIndonesia404

c kSragenBPPV403

DkIndone siaMS04

CkIndonesia2A03

CkIndone si aBL03

CkIndonesi a504

ckBangliBaliBBPV6104

ckBangliBaliBPPV6104

ckBangliBaliBppv6204

ckBantulBBVe tI05

ckJembranaBPPV604

ckKupang2NTTBPPV604

ckKupang3NTTBPPV604
ckManggaraiNttBppv604

ckMangar ai NTTBPPV604
c kPur wakartaBBVe tIV04

c kMalangBBVe tIV04

dkTabananBPPV105

dkPaliBBVW135805

dkBufe lengBPPV105

CkHKYU32403

CkHKSSP14103

blhdgul lHK12103

CkHK3176302

HK21203

HK21303

ckHK3123102

EgHK757302

e gre tHK757203

GsHK739202

CkHKFY15703

CkHK3169102

dkHK82102

fer al pigeonHK862702

gre yher onHK861102

ope nbill THCU204

c atTHKU0204

c kChachoe ngsaoTHCU1004

c kTHCH204

GsTH7904

c kCambodi a704

c kChonbur iTHCU704

pigeonTHKU0304

THChai yaphum62204

white pe afowlBangkokTHCU1604

white pe afowlBangkokTHCU2904

c rowBangkokTHCU1504

CkTH7304

Kalji phBangkokTHCU1804

kalijphTHCU404

THLFPN200404

c kLopburi THCU3804

c kTHCU2104

c rowBangkokTHCU404

Ostri chSamutPrakanTHCU1904

ostr ic hSamutPr akanTHCU3104

c kTHKanchanaburi CK16005

ckTHNontaburi CK16205

ckTHPC17006

THNK16505

qaTHNakhonPathomQA16105

ckRatc haburiTHCU6804

c re ste deagl eBel gium0104

cr owBangkokTHCU3504

VN306204

CkTH104

dkVN4804

c kNakhonSawanTHCU3904

THHA2005

c rowBangkokTHCU2504

qaMalaysi a630904

VN119404

c kVN403

ml dVN303

VN120304

VN120404

c kVN503

MynasRanongTHCU20904

sparr owPhangNgaTHCU20304

c kSar abur iTHCU1704

c kSuphanbur iTHCU104

dkNakhonPathomTHCU7104

c kBangkokTHCU604

TH1KAN104

THKan35304

c kBangkokTHCU2004

c kNakhonSawanTHCU1204

c kAyutthayaTHCU2304
c kTH204

dkTHCU204
DkTH71104

c kLaos4404

c kSuphanbur iTHCU904

c kNakhonSawanTHCU1304

CkTH9104

c kBangkokTHCU304

c kChachoe ngsaoTHCU1104

c kNakhonPathomTHCU1404

c kLaos719104

c kVN803

dkVN4004

THSP8304

dkVN1503

Hatay04

Le oSuphanburi THLeo104

birdTH3104

ti ge rSuphanbur iTHTi104

c kChonbur iTHCU7304

c kNakor nPatomTHCUK204

tiger THCUT604

tiger THCUT804

tiger THCUT704

tiger THCUT504

tiger THCUT404

tiger THCUT304

dogTHSuphanburiKU0804

c kPrachinburiTHCU10404

Prachinbur i623104

c kSar aburi THCU2704

dkVN31705

dkVNntb05

dkVNNCVD0505

dkVN508205

Hanoi3040805

VNHN3040805

dkVN500405

dkVNNCVD0805

ckVN1105

dkVNNCVD0405

mldVN35205

ckVN34805

mldVN34705

musdkVNNCVD0205

c kVNTY905

dkVN1905

dkVN2005

dkVN500105

dkVNNCVD0605

dkVNNCVD0105

dkVNNCVD0705

dkVNTG24O105

c kVN205

ckVNP2205

ckVN805

ckVN905

ckVN605

dkVN21904

dkVN22004

dkVNnxx04

ckVNNCVD1005

dkVN27205

ckVNNCVD0905

dkVN1805

dkVN500305

ckVN3204

ckTHPC16806

ckPr achinburiTHCU804

dkSar aburi THCU7404

dkChonbur iTHCU504

DkVN1104

TH1604

TH2SP3304

c kVN2703

c kVN2803

ckVN2003
VN304604

VN321204

c kVNG0404

c kVNNc vd3104

CkVNC5704

c kVNC5804

ckCambodia104

gsCambodi a2804

ckLaos719204

c kVN1903

mldVN1603

c kAyutthayaTHCU2404

c kMalaysi a585804

r ol ler sBangkokTHCU2604

ckVN104

dkVN1703

c kVN3003

mldVN2103

dkVN55705

VNJP1405

dkVNS65405

c kVN39305

wildbi rdVN43405

dkVN54305

c kCambodia013LC1b05

dkVN28605

c kVN39805

dkVNS64005

dkVN36705

qaVN28205

dkVN25804

VNCL11505

VNCL200905

dkVN37605

VNJP420705

ckVN26004

CkVN3804

CkVN3904

VNCL2604

ckVN13404

VNCL0104

ckVNDT17104

c kVN13204

VNCL3604

CkVN3704

c kVNTG02304

ckVN13504

ckVN14904

CkVN3604

qaVN3604

qaVN7B04

CambodiaJP52a05

VNCL0204

qaVN17704

VNCL10505

ckCambodia022LC3b05

gsCambodia022b05

gsVN26404

dkVN14804

ckVN13304

mlddkVN13304

ckVN14704

ckVN5204

c kVN5304

VNCL10004

VNJPHN3032105

VNCL11905

CkVN3304

ckVNLD08004

VNJP17804

dkVN28305

c kVN15904

CkVN3504

c kVNTN02504

dkVNTG007A04
VNCL2004

dkGuangdong17304

CkHK2133103

c kVNG6205

dkFuji an89705

ckFuji an104205

gsShantou221605

gsShantou162105

migr atorydkJi angxi165305

migr atorydkJi angxi170105

migr atorydkJi angxi165705

dkGuangz hou2005

dkGuangxi 277505

pe re gri ne falconHKD002804

CkHKWF15703

ckHube i1404

gsHuadong22004

Wi lddkGuangdong31404

ml dGuangxi wt04

c kHenanwu04

c kHenan21004

c kHubei 48904

swanGuangxi 30704

ckHubei32704

dkGuangxi 5001

c kHenan1304

c kHenan1204

c kHe nan0104

swGuangxiwz04

swHe nanwy04

ckHe nan1604

CkHKYU77702

DkST400303

dkShantou461003

dkShanghaixj02

CkHKYU2202

ckHKi86302

CkHK61902

ckJi lin904

ckJi linhd02

c kJili nhh02

dkYunnan523605

gsYunnan553905

dkYunnan513305

gsYunnan331505

ckHe bei32605

c kShanxi206

tre esparrowHe nan104

tre esparrowHe nan204

tre esparrowHe nan304

c kJili nhf02

blbi rdHunan104

tre esparrowHe nan404

dkHube iwg02

swAnhuic a04

c kJiangsuc z102

dkYokohamaaq1003

swFuji an103

swFuji anF101

dkZhe ji ang5200

ckJi linho03

dkVNNc vd102

te al China2978102

ckVNNcvd803

dkGuangxi 137804

gsGuangxi91404

c kGuangxi243904

gsGuangxi211204

dkGuangxi66804

dkGuangxi158604

dkGuangxi 168104

dkGuangxi 179304

gsGuangxi109704

gsGuangxi 183204

dkGuangxi239604
gsGuangxi 238304

dkGuangxi229104

dkGuangxi 131104

gsGuangxi 119804

dkZhejiangbj02

c kGuiyang121806

gsGui yang117506

ckGui yang84606

ckGuiyang44106

gsGuiyang33706

dkGuiyang223105

dkGuangdong2202

gsFujianbb03

CkHK31402

CkHK409102

CkHK96102

dkHK380501

gsVN11301

gsVN32401

dkGuangxi2201

c kHebei71801

dkGuangxi3501

dkGuangxi xa01

gsHKww10001

gsHK3014500

gsHK3014800

ckHKFY15001

phHKFY15501

ckHKFY7701

c kHK715501

ckHKNT873301

dkGuangdong0101

gsHK76101

dkFuji an1701

dkShanghai 1301

dkHK2986100

ckHKYU56201

ckHKYU56301

PigeonHKSF21501

qaHKSF20301

ckHKYU822201

ckHKSF21901

ckHK879101

c kHK891101

Silkyc kHKSF18901

gsHKww2600

gsHKww2800

c kJili nhk04

gsChinaF304

ckJi linha03

gsHuadong100

gsHK385300

gsHK385500

ckJi linxv02

CkHK31202

PhHK6751402

GfHK3802

CkHK37402

SCkHKYU10002

dkShandong09304

c kJiande 121801

gsGuangdongxb01

dkAnyangAVL101

dkShanghai 3502

dkShanghai 3801

ckluohuo303

ckzhoukou202

dkGuangxi5302

dkShanghai 3702

dkFujian1302

ckHebei10802

dkFujian0102

dkGuangdong4000

EnvHK437499

EnvHK437899

EnvHK4371099

c kHK317501

EnvHK437699

dkGuangdong0700

dkHKww38100

dkHKww38200

gsHKww49100

dkHKww46100

dkHKww48700

c kJili nxw03

c kHubei wj97

c kHubei wl 97

c kHube iwh97

dkShanghai0801

dkFujian1900

dkGuangdong1200
ckChina102

ckShandongK0104

swShandong203

dkGuangxi 0799

gsGuangdong397

HK15697

gsGuangdong196

turke yEngland509291

c kScotland59

0.02

95

80

70

86

64

98

85

87

99

75

79

83

67

72                   

53                   

76

98

66

ck/Nongkhai/NIAH400802/07
ck/TH/NP172/06

Guangzhou/1/06
JapaneseWhiteEye/HK/1038/06

Anhui/1/05
dk/Laos/3295/06
ck/Malaysia/935/06

commonmagpie/HK/645/06
Zhejiang/16/06

JapaneseWhiteEye/HongKong/73720/07
WhiteBackedMunia/HongKong/82820/07

Guangxi/1/05
dk/Guiyang/3009/05
dk/Guiyang/3242/05

gs/Guiyang/3422/05
ck/Guiyang3/055/05

gs/Yunnan/4494/05
gs/Guangxi/3017/05

gs/Guangxi/345/05
gs/Guangxi/3316/05

dk/Hunan/127/05
dk/Hunan/149/05
dk/Hunan/152/05

dk/Hunan/139/05
Egypt/0636NAMRU320/07

Egret/Egypt/1162NAMRU3/06
dk/Egypt/22533/06

Egypt/14724NAMRU320/06
turkey/Turkey1//05

WhooperSwan/Mongolia/244/05
Nigeria/6e20/07

ck/Nigeria/641/06
Turkey/15/06

Iraq/207NAMRU3/06
Azerbaijan/001161/06

ck/Krasnodar/01/06
swan/Iran/754/06

ck/Liaoning/23/05
Barhdgs/Qinghai12/05

Barhdgs/Qinghai1A/05
ck/Kyoto/3/04

crow/Kyoto/53/04
ck/Yamaguchi/7/04

ck/Korea/ES/03
dk/Guangxi/13/04

ck/YN/115/04
ck/YN/374/04

Indonesia/CDC1046/07
Indonesia/CDC103220/07

Indonesia/CDC938/06
Indonesia/CDC887/06

Indonesia/CDC1047/07
Indonesia/283H/06
Indonesia/326N/06

Indonesia/CDC742/06
Indonesia/370E/06

Indonesia/5/05
Indonesia/CDC940/06

Indonesia/546bH/06
Indonesia/596/06
Indonesia/599/06

Indonesia/625/06
dk/Indonesia/MS/04

ck/Indonesia/4/04
ck/Indonesia/11/03

ck/Indonesia/7/03
VN/JP14/05
ck/Cambodia/013LC1b/05

VN/1194/04
VN/1203/04

VN/HN3/0408/05
TH/16/04

TH/676/05
VN/JPHN30321/05

HK/213/03
ck/Henan/16/04

ck/Henan/01/04
ck/Henan/13/04
ck/Henan/12/04

dk/Guangxi/50/01
ck/HK/YU777/02

ck/HK/YU22/02
migdk/Jiangxi1653/05

dk/Guangxi/2775/05
ck/Hunan/41/04

blbird/Hunan1/04
treesparrow/Henan/4/04

dk/Hubei/wg/02
sw/Anhui/ca/04

dk/Guangxi/1378/04
dk/Guangxi/1681/04

dk/Guangxi/1311/04
dk/Guangxi/2396/04

ck/Hunan/2292/06
ck/Shanxi/2/06

ck/Myanmar/06010011B/06
dk/Guiyang/504/06

ck/Guiyang237/06
gs/Guiyang/337/06

gs/Guiyang/1325/06
ck/Guiyang441/06
ck/Guiyang1218/06
ck/Guiyang846/06

ck/HK/8911/01
ck/HK/SF219/01

ck/HK/8791/01
gs/VNGZ3/05

HK/156/97
gs/Guangdong/1/96

0.005

ck/Nongkhai/NIAH400802/07
ck/TH/NP172/06

Guangzhou/1/06
JapaneseWhiteEye/HK/1038/06

Anhui/1/05
dk/Laos/3295/06
ck/Malaysia/935/06

commonmagpie/HK/645/06
Zhejiang/16/06

JapaneseWhiteEye/HongKong/73720/07
WhiteBackedMunia/HongKong/82820/07

Guangxi/1/05
dk/Guiyang/3009/05
dk/Guiyang/3242/05

gs/Guiyang/3422/05
ck/Guiyang3/055/05

gs/Yunnan/4494/05
gs/Guangxi/3017/05

gs/Guangxi/345/05
gs/Guangxi/3316/05

dk/Hunan/127/05
dk/Hunan/149/05
dk/Hunan/152/05

dk/Hunan/139/05
Egypt/0636NAMRU320/07

Egret/Egypt/1162NAMRU3/06
dk/Egypt/22533/06

Egypt/14724NAMRU320/06
turkey/Turkey1//05

WhooperSwan/Mongolia/244/05
Nigeria/6e20/07

ck/Nigeria/641/06
Turkey/15/06

Iraq/207NAMRU3/06
Azerbaijan/001161/06

ck/Krasnodar/01/06
swan/Iran/754/06

ck/Liaoning/23/05
Barhdgs/Qinghai12/05

Barhdgs/Qinghai1A/05
ck/Kyoto/3/04

crow/Kyoto/53/04
ck/Yamaguchi/7/04

ck/Korea/ES/03
dk/Guangxi/13/04

ck/YN/115/04
ck/YN/374/04

Indonesia/CDC1046/07
Indonesia/CDC103220/07

Indonesia/CDC938/06
Indonesia/CDC887/06

Indonesia/CDC1047/07
Indonesia/283H/06
Indonesia/326N/06

Indonesia/CDC742/06
Indonesia/370E/06

Indonesia/5/05
Indonesia/CDC940/06

Indonesia/546bH/06
Indonesia/596/06
Indonesia/599/06

Indonesia/625/06
dk/Indonesia/MS/04

ck/Indonesia/4/04
ck/Indonesia/11/03

ck/Indonesia/7/03

ck/Nongkhai/NIAH400802/07
ck/TH/NP172/06

Guangzhou/1/06
JapaneseWhiteEye/HK/1038/06

Anhui/1/05
dk/Laos/3295/06
ck/Malaysia/935/06

commonmagpie/HK/645/06
Zhejiang/16/06

JapaneseWhiteEye/HongKong/73720/07
WhiteBackedMunia/HongKong/82820/07

Guangxi/1/05
dk/Guiyang/3009/05
dk/Guiyang/3242/05

gs/Guiyang/3422/05
ck/Guiyang3/055/05

gs/Yunnan/4494/05
gs/Guangxi/3017/05

gs/Guangxi/345/05
gs/Guangxi/3316/05

dk/Hunan/127/05
dk/Hunan/149/05
dk/Hunan/152/05

dk/Hunan/139/05
Egypt/0636NAMRU320/07

Egret/Egypt/1162NAMRU3/06
dk/Egypt/22533/06

Egypt/14724NAMRU320/06
turkey/Turkey1//05

WhooperSwan/Mongolia/244/05
Nigeria/6e20/07

ck/Nigeria/641/06
Turkey/15/06

Iraq/207NAMRU3/06
Azerbaijan/001161/06

ck/Krasnodar/01/06
swan/Iran/754/06

ck/Liaoning/23/05
Barhdgs/Qinghai12/05

Barhdgs/Qinghai1A/05
ck/Kyoto/3/04

crow/Kyoto/53/04
ck/Yamaguchi/7/04

ck/Korea/ES/03
dk/Guangxi/13/04

ck/YN/115/04
ck/YN/374/04

Indonesia/CDC1046/07
Indonesia/CDC103220/07

Indonesia/CDC938/06
Indonesia/CDC887/06

Indonesia/CDC1047/07
Indonesia/283H/06
Indonesia/326N/06

Indonesia/CDC742/06
Indonesia/370E/06

Indonesia/5/05
Indonesia/CDC940/06

Indonesia/546bH/06
Indonesia/596/06
Indonesia/599/06

Indonesia/625/06
dk/Indonesia/MS/04

ck/Indonesia/4/04
ck/Indonesia/11/03

ck/Indonesia/7/03
VN/JP14/05
ck/Cambodia/013LC1b/05

VN/1194/04
VN/1203/04

VN/HN3/0408/05
TH/16/04

TH/676/05
VN/JPHN30321/05

HK/213/03
ck/Henan/16/04

ck/Henan/01/04
ck/Henan/13/04
ck/Henan/12/04

dk/Guangxi/50/01
ck/HK/YU777/02

ck/HK/YU22/02
migdk/Jiangxi1653/05

dk/Guangxi/2775/05
ck/Hunan/41/04

blbird/Hunan1/04
treesparrow/Henan/4/04

dk/Hubei/wg/02
sw/Anhui/ca/04

dk/Guangxi/1378/04
dk/Guangxi/1681/04

dk/Guangxi/1311/04
dk/Guangxi/2396/04

ck/Hunan/2292/06
ck/Shanxi/2/06

ck/Myanmar/06010011B/06
dk/Guiyang/504/06

ck/Guiyang237/06
gs/Guiyang/337/06

gs/Guiyang/1325/06
ck/Guiyang441/06
ck/Guiyang1218/06
ck/Guiyang846/06

ck/HK/8911/01
ck/HK/SF219/01

ck/HK/8791/01
gs/VNGZ3/05

HK/156/97
gs/Guangdong/1/96

0.005

2.5

2.2

2.4

2.3.1

2.3.2

2.3.3

2.3.4

2.1.3

2.1.2

2.1.1

1

3

5

6

4

7

9

8

99

96

100

99

91

99

93

85

93

100

100

100

82

99

100

100

100

100

99

2.3.4

2.3.3

2.3.2

2.3.1

2.2

2.5

2.1.3

2.1.2

2.1.1

1

9
8
7

0

2.4

0

5
4
3

6

Lequel choisir ?



Antigenic analyses of H5N1: Haemagglutination Inhibition Test 

VIRUSES A/HK/156/97 A/HK/213/03 A/Vietnam A/Indonesia Qu/Cirebon/BB Ty/Turkey

  1194/04 5/05 Vet/05 1/05
sheep   goat sheep ferret ferret ferret

A/Hong Kong/156/97 640 80 40 <40 <40 20
A/Hong Kong/213/03 320 320 320 80 80 20
A/Vietnam/1194/04 160 80 320 <40 40 <5
A/Vietnam/1203/04 640 40 160 <40 <40 <5
A/Vietnam/3212/04 320 80 160 40 <40 NT
A/Vietnam/JP30262/04 160 40 320 40 40 NT

A/Indonesia/5/05 40 <40 40 320 320 5
A/Indonesia/6/05 40 <40 40 320 320 20
A/quail/Cirebon/BBVet/05 40 NT 40 320 640 10

A/turkey/Turkey/1/05 80 <40 <40 80 80 320
A/Turkey/15/2006 40 NT 40 160 160 320
A/Turkey/1242/2006 80 80 160 160 80 320
A/Iraq/1/2006 160 160 320 320 80 320
A/Azerbaijan/115/2006 80 80 160 80 40 320
A/avian/Azerbaijan/3/2006 80 80 160 80 80 320
A/chicken/Egypt/2/2006 40 40 320 40 40 320
A/Egypt/902782/2006 80 80 160 80 80 320

ANTISERAListe des serums : 

A/HongKong/156/97
A/HongKong/213/03
A/Vietnam/1194/04
A/Indonesia/5/05
A/turkey/Turkey/1/05
A/Quail/Cirebon/BB/Vet/05

Liste des souches : 

A/HongKong/156/97
A/HongKong/213/03
A/Vietnam/1194/04 - A/Vietnam/1203/04  
A/Indonesia/5/05
A/turkey/Turkey/1/05
A/Quail/Cirebon/BB/Vet/05 ?

D’après D Smith, in press

Application de ce modèle aux virus A (H5N1)

Clades         0            1     2.1  2.2  2.3



Les approches industrielles

• Epargne d’antigène
• Les adjuvants
• Le suivi des souches



Réduction de la dose vaccinale

ADJ

ADJ

ADJ

ADJ



7,5µg + adj

15 µg + adj
15 µg s adj

7,5µg + adj

15 µg + adj

15 µg s adj

stratégies vaccinales : revaccination



stratégies vaccinales : vaccination hétérologues



Questions résiduelles

• Délais de production
• Rendements de production
• Souplesse de production
• Approvisionnement en adjuvants
• Autre…



Les approches du projet

• Le developpment de nouvelles stratégies :
– Le développment de VLPs

– L’utilisation des exosomes

• La validation de ces stratégies innovantes :
– Les laboratoires de Biosécurité

– Les modèles animaux 



Conclusions

• Un chemin considérable a été réalisé depuis l’apparition 
du A (H5N1)

• Cela a été une succession de défis pour les scientifiques 
et les industriels

• De nombreuses questions ont leurs réponses
• Le calendrier des événements reste inconnu
• Les projets de recherche innovants sont indispensables
• Les partenairait Nord/Sud sont indispensables


