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Understanding the 2013 H7N9 avian influenza outbreak in poultry: field
epidemiology and experimental pathogenesis studies

=5 Professor David Swayne DVM MSC PhD

%7 & . Laboratory Director, Southeast Poultry

Research Laboratory, USDA/Agricultural Research

Service, Georgia, USA

‘/ 2013 FHZF » PRIBEAIINE - FEEE T

) _ NBR RN A BEREHTNO) TS - BEAAR
Figure 2. Professor David Swayne MRS g A S s (HE & T (live
poultry market, LPM) Z 4t B il R s VIO RS 5 JCHIEAE AR A 38 5
(wholesale markets)—77%HY A J595 (1] & 17> 45 958 Bl it 2= & V5 & T 5 (retail live
poultry markets) R #)ES 5 MAERAPE S 5 RGHIARIHE F » RS AHES

1B 2 BT A RE TR R M re BB (intravenous pathogenicity index test, 1VPI test) »
LR EE R AR R MR « BEAh - BRAIIER B R 2 HTNO 55 - HNZERT
ZIS ~ G ~ A - S5 TR E SN (intranasal inoculation){s » I
ST AEERIER - A8 > MEEHRERL S EE(high inoculums
dose, 8 logl0)EFfdiR LT « #5585 K HERfHESE (virus shedding) & K HF[E] - #NEEHS
ERREE AR i P e ElyE - ARAE LT - 555 04K
FHEFERE - ARUEREREE e RIETFRIE o & OTREELF(orophryngeal
swabs) FTERE R FHH & LI IEPEEL - (cloacal swabs)FTEEEE fyis + iES
MBS FE R EE S 1A - kb4 > BEEE R ARss s s S » 0] e F e A SRR AR
i — o EhEHAth 22 &5 (gallinaceous  poultry) HHFE X - 1§+ [#E 15 (Muscovy
ducks)FRAMNAIREHIHEE R - pies J1E((titen) B - A5 RIE g B » BRIE
elEFEE - K28E [t OCPAR SN HE RS A B -

Ioh - HETFBEEEEESSIEE - DIE RG] R ESEE
2 T2 20 B ; 5 35~49 Ro] by HEEPIAR  RINEEEEE 1 TE5
T& 5 & 70~120 X]_EiCEE 2 120 X) - FEHEL 105 (RERE - 55
R N B 0 By TR > BE R A 2 EAKEH - mEEENF
& QIZESEE -~ MmN TSR HHEHEARE » FASFHRER -

FERRPENIEE R TS #EAAKE AR EE (wholesale) 5 Z £ (retail)
%5 - (HEENEENRRE - AlEFIRE - MIEEERY - ALESEIE A E R - IRIBE’
H5z 1 OIE 5122 [E](2013/4/25~5/1)FEIEAVEGEN A » K & et s s =
FIEELY 1K HEEEHEHEEET 3 RIVEN  Eitsk T NENEEEE
LIt - BEREE RSB L KRR g RS 7~10 K > (HEERE
ENDGHEYZ 20 T @A RN EEYERES]  FrgEfToU iR sy &R
BEMUE BRI YHEE AR 22 i (all-in & all-out)fE¥ - Hb > HEd
BOUTEA > sl RES AN TS NEHARREHAM 2 FEAVE S B
THAHERIR (B 2R Y) o




st g T2 (booths) Y 4H » AR E A [EIRYE S (poultry farms) » &
LK TR 7T AN o DITONE R HIHESE T 55 R B > i 295 (&5 a5
fir + IR > B -~ 9555~ 651~ (S E TS IRy HONL 15
E 2004 FEERIG 1) 55 0 BUEBIE ST - #1755 - AR
mETY  BRALIASEE 8 BEENESEELES S AEftETHEIER
24 /NRFEMEREITR 5 - EEAFEIVERE R 5 2 1% - FE R EE TG EE A
&R i A 3 (EGEtsETE - (LE 461 (EeE et - £ L
80%HYE AN E AR H H My - BEHh - it G2 H > NEEEHNn
TEHE  BEAESHNAEFE -

FTEENY > RGULEFENRELL > TR SRRV KR~ B IR
B - 8 FEN >~ Bl - B n T EN SRR E A E - EHBRGEE
o SRR AT ISP R AVIR B 22 - REEDHE B HUE SRR E - &
PRLAE B L SEROEES ~ TP (eviscerated) ~ fi2E(de-feathered; (EFIEELMK) - 2
EEREFP A AT DUEE 4 SR 75 (aerosols) - IS fRAVERSES - G B A BN B iR E
A SR o

FARAES T2 1% - AR HTNO HypRGIE 2 3 A0E TR 400 LR TR
PSS S & 1 EVBRA(EREETEY 5~7 K) - RAHEZER AR -

Drug susceptibility of swine influenza A viruses isolated in Germany

IR RS EE MR & - R E R TR E A A HIND -
HIN2 k& H3N2 » (A A BRI S o AR EEAH - R HRE - A - SEHAY A R
BRI RAT 5 B4 > 2009 4EAY HINL SRR TR » FEEHFERIE
RETE AV AR AR - EFEDUREEERIEHAY NA & HEBL -

FH SR BN 5 T AE B U B B 28 AR B AH - ZERVRIENPLEERR » FlgE e &
FINE - NG ER A EE M 2 IR E Y -

FHiF 2003 4F 22 2010 4F LR R EVEARAIAE PR &2 77 Bl £ HY 303 #R5E R IR
(45 103 2k H3N2 ~ 63 £ HIN2 ~ 137 # HIN1) > | MDCK 4lfEEs& » i
%% %7 (amantadine ~ oseltamivir J2 zanamivir) & & M 5% Bg DL R L R Y bE %
(genotyping) - 3l HY 1981 % 2003 ForEEIRYAE R EUR B E HE IR - BOHISER
L FEOMEREE M2 PR ELER - SADUEEM: - T NI EREER] - 8/141
#Y HIN1 ~ 5/62 #y HIN2 » 5 HIRbrgeM: -

ZTTEA MM EY B FEEKFEERIYRENRE S TR ESE
B - SRS SR B GRS -

BECHGR - LhdE M B PIEEMEZEs - NA ENANHLEEN: H Al AR R
2 RN IE B FHE S A B B B S EE M -

(=) BEiER
HEIREHR S -

The study of heterosubtypic neutralizing antibody responses against H5N1
influenza viruses in human subjects using a comparative serology approach

ABH7E Rl Kent REIHFEEIREE - FIH [ REUR RS HA DUk NA
ZEEHAY lentivirus pseudotype {F & T.H - #E1T A1 5@ (pseudotype based
neutralization assay, PPN) - i 4% & {5 478 41 [0 B e 22 01 41 =, B (hemagglutination
inhibition test) » H:E{ECHI A A HONL JREVHEEDRE - DURAIHZE IR
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HSN1 SRS ME PIAGES1 T% ©

R FE AT AT A AR AS By 1992 2 2007 £Ef - FNE NS AFIRA - HiE
SLESR e HITHIA] serial radial hemolysis (SRH)J77% » AJ{EUHIEAG A HONL e 51
RS E o &8P R4S 5887~ » pseudotype based neutralization assay A
AR B s 55 B cross-reactive XU 2 Hiths - K2 PRI PIRGE &L E
i EWR s HA S H 2 HA2 XEIT(HA2 stalk) - S AL IR AE IR
SBPEH] -

BRI ANEIMEZR AR MEEYETEE - AR S RIL - KRR
TR EVH RIS 28N o i FE[RIIG S & Mgl - FERETAIGER -

FEWFERER B AT AR S - LR B SR R BRI > R AR
A€ A pseudotype based neutralization assay {18577 EUE 3 i AL rAERE R R « (#
F pseudotype FYERL - EFEEATAHAEA R B - 1T BSL-2 BV B =IRE
R » BT SRR DL P RIS AT B RS BRTS - 77 BSL-3 EBRIR
{E RG-3 F4h & i & (B0 H5NL 35 Fr s sk i - s 5w — A E 5
=R 55 WA EA s E A R L AS (neutralizing antibody)HY 22 &
& > wE e R RIEER Rorsr o B RUEREAY cross-reactive $ifg - EAAERFHY(EH]
HEST

2009 HIN1 infection primes for immunological memory in human
nasal-associated lymphoid tissue that offers cross-protective immunity to
H1N1 and avian H5N1 viruses

AWHSE Ry 9L Liverpool KREMHFEEIFHE - & NHOCHE/ MZFAN)
J&kZL 2009 A HIN1pdmO9 J5i 8l 5512 » E &R AR 4H 4% (nasal-associated lymphoid
tissue, NALT)FrZEAAVECTE B #At(memory B cell) » %48 ] B el 2P EL
HIN1pdmO09 ~ FH HINL - DU Edm M HONL Jies 2 BRI - M EE R
cross-reactive {EFH 2~ 19G Hifg -

SRS U EEEHY cross-reactive $ifS » FIJF ELISpot assay L)Lk
pseudotype based neutralization assay =5 /572 » B~ ] 1 1918 42 HIN1 ~ 2009 4
DARTZ -8 HINL DR e R HONDL 555 « MHEBARIITZTRGE - Y 20138 4 3
H o 2FE 5 EFEHAT] Journal of Virology °

Cross-reactive FiaGHYE"L: » — B LARERE /it B e AH RE b S5 Y R BE 7 1] 5 [E
FptaalR 17 Y B B4R (homologous antigen) 2 4 » JR#ZEEHH R B AHIE oo i
B [EEBRF B [F] 50 2 (heterosubtypic) 2 i B &5 < 78 2009 4 HIN1pdmO9 5
HARTZW) » CAWRHRER D > 65 Bl b2 EHEANEA ZEE, » IR
» ATRERIMF R <2 F] 1918 4 HINL i3 2 J - & FX#H HINI1pdmO9 e
Bz - HASN Z501E B #A6 > mlZEAE ST ¥ HINIpdmO9 Jk#5 . cross-reactive i
fa o (S 2R 2 BN 0 ¥ HINIpdmO9 s igds ELEHT T -

ARRAVFFC SRR © AR SR AHSRAVECTE B 4HAM - o #E dR Bi 5
H ARECLHY IS5 > ZE AR E. cross-reactive X4 FH 2 R ATHTES » o (B4 IR
PUEAAE T B 35 B PRt 1] - i Shag B bR T REHY 12 SR AR SRV B S M 2 4h
A (E RS e YR T =X A B A AR S35 T I HE A cross-reactive fifgEE
T BELR EEE 0 DUEATEE “universal vaccine IS o

Receptor binding properties of H7N9 viruses isolated from humans
AHF5E B 5] MRC National Institute for Medical Research iHZC[El xR » &

9



[BA 2013 4= A5 H7NO Jit Bl 55~ s 4 (receptor binding) R 2 tHEARER & 340
AR o PLETEL HTNO 555 > B NBEAIMAS & ) B R R 5
B s BRI M B E M 0 B3R 2013 £ 7 H {32 Nature HHF] -

TR R EE TR > RyEilfE T 4HRESE & (attachment) > [EABRE
DUfF 32 hemagglutinin (HA)Z I S 1 EL75 FANRERT S A845 4 - bR s
B TN SES > W EE R SRR EE T2 R -

TR EA N2 RS B 2 EAERE > AR R & & T E R T iR R I (sialic
acid) ~ -7 fE(galactose) DL Kz N-Z Bz (N-acetylglucosamine)Z o /& L7 Bl
TR ENEHSE BB AHEE > giE BEERizbla 2, 6 B AL
geat s B HAIEREREET > FlHa 2, 3 #sETREES - Hit AR ERE
W FERZEEANAE > ARG EBEEG AL -

FEE R EFEFE R R L HrTREl R BB A B2 BRI 093 A HA &
H o 8 ZRLE SNBSS —EEEREFEe g EENE S NEA - &
MASERR AR T —THE RS O HE & Wil s s e e N RS > b
Sl E By 1B RS 2 Z (K -

AWSEEER AT AJE HTNO 555 HA | 4ERS Wil T HE ES S S
JEEL AT (Mmodeling) (& BT » s EH B AJHa 2, 6 ZHELI N EEHa 2,3 2HE > B A
BRI > Ha 2, 3 Z 8845 avidity ia 2, 6 A o HaEEa 2, 6 ZRSHIGEE ST > 1]
REFFIAIY HA EEHELEA Q226L DL K, G186V R kkligZes » ia 2, 3 ZREnI4E
& IMRERNE HING mHETVRE B EURE 2 R - b E2 s aEs - I
AFRETE 2B BB E ANMEARE ) 2 R « Rt > AJE HINO a3 E & nl i
FErhzesEsE B B\ A 2 EE )T T|RHBEUEER T  WoiTREEd Ry R EAM
it REAMNES IR ET AP EE -

Efficacy and immunogenicity of an insect cell-derived virus-like particle vaccine
for the novel Chinese H7N9 influenza virus in mice

KEHFFE By B A1) Natural Resources and Life Sciences A E2#2E » {4 FH &
st AT AR 7 A P B R (virus-like particle) - /F s H7NO Ji B e DR - 0LV
R B YIRS > AT R e AR HAE N 2 gy [ M (immunogenicity) LR (Re&E %4 T
FAHRARC -

ARWFERIFRT A A HTNO Jfi B 75 (A/Shanghai/1/2013) F i H HA LUK
H3N2 JEE4EREEE T M1 DNA P31 2 F3IREHRS - S LR BRIl - 4HBERERIR
Jpi 5z (baculovirus) - 12 4&F L baculovirus JgiA% ELaa A - (SEAHAE AT [S]HF 2 2R L R
TR EED - WA SRR R B R AL -

B DR E R R A bRV BHE RN BIUR » %% BALB/C /NET% >
FHEUINERUITLRE » DAREZR e AR (ELISA) BURAL I BK e S ae - o Araz i
JBHLRTE HT i 2 &5 A RE T » DI BURFIMFTEANPUEE - Pl EEE
HIRETT 5 BEAN - IHFEEIIR DA/ N EE (challenge) 7 = » BEAt G fR s 1%/ NER
NEH HTNO R ER 5 R 2 IR /T - 45580 » IR HEENDE S » AR/
BeLAE N 0 EEAEE HTNO 3R 2 2 Juae » R T By Rk 2% HTNO iR 55
s —IHEETH -

DA RN IE Rl > R A AR BRI T BT TR H > EAVEERER
ANREEFT T HRN T Y 2 = F R 2 RIRES G S e R HOND i Bl
AR 0 B e EBE 295 5 (whole virus vaccine) » Bl g ZLAE R & (split virus

vaccine)if - FTds Z ZIE LV ER - ATRIE =R EREREIRF > a7k
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Ein=EEA -

SRR S5 —TEERE > H HA BRI FERR AR > &KWt FtesE ]
A L AR 2 2 B AL R AER RS > Al e {Ear HA EHBR
B Ty i (subunit vaccine) - EAE{ER RN

DU B RN R BRI PLIR - e AR B i S — TH B A A

Mutations in hemagglutinin that affects receptor binding and pH stability
increase replication of a PR8 influenza virus with H5 HA in the upper
respiratory tract of ferrets and may contribute to transmissibility

AbH7E Ry 92 Imperial College WHFEES R » I A HONL i En 5
HA FRHE 1 S8 TR ia M TR HEal s T ApufER & pH 2 ks
B zesE » e hY i HONL R BUR s N S0 EP e 2 88 » DL S (SR 21
BIHRERETT -

P e B i 7 B (E 4R 2505 b2 HENL R ER 3l (R EKRE
HEMR G TE R B 0 BT 2 E R R R I (immunogenicity) i 22 > R E S
FfiF] > DSBS S S OReED S - HIREA HONL JRIEWE s » JRRHSRH
HA ZEH B I Ea 2, 6 AR ZE  BEURHEAERIN
Pz m e 2 (ERSE R 55 BRI HA & &R 1 2 e & » IR
fmer A e A w] AR 2 (homologous) HSNL YR #E5AE T -

RIIE > ZERAHEARERE S - R nTaRE# HONL iR A L
IR 7B P A R B 7 28888 » W HASE S Ehze 8 > R m] I Y JEEE HONL i Bl i 2
B DI E R -

B 2 G5 REUR > KHEHBER HE AR L HA REEHZEE > G
H24Q - T160A ~ Q226L k; 228S -z H5N1 ¥ 5 » o] AR EE LI EE S - JF
T{EE 2 HE VRIS Y 2 EARHERISER S > AR E
JFAT S E A (B EF HONL J3 HA ZEH 2 lentivirus pseudotype » FRoRILE HF(E
BAERENZHRPE -

[ SR 2 a] i — 5 FH 22 e Y HOND 7 B i 2 BU Mg - FEn] 432 H g8
RS R - B T e R ~ (i RiEg 2 e i alds A A4 B irsgE Sk
FIPTESSEHSE - AR EE 28325, 2013 4 3 H Journal of General Virology HA
H]

The short stalk length of HPAI H5N1 influenza neuraminidase limits virus
transmission in ferrets

AHEFE Ry < Imperial College WTFEMIXHE - fiEUA S NA FRHIEH stalk
ISR - A B N SRR ERERE ST > DU SR 53 et e e L e
FHEC

SRR e - LHEUE HONL EiElim s - BRIV ERERE ) > — B WEeh
IR THYE AT - AEEJeAlHI e, - HaTERR R 3 HA LUk
PB2 &1 oy L Bp s IR IRV LN * i Al 52 B o5 B 1E LAl 2 Ae AR
11~ BB AR E AR ERA R RE -

g - H5N a3 HA E Y Q226L fig Kk 7€ 5% » el g S nl 3 n ik 5%

N EIAME AITROR (aerosol ) EEAVAE ST © 55 > PB2 SR HY E627K fiz kg e - R
PR ] (P S BE B R Y ER SR (51140 33 & C)EHL -
AT FEH] I EEAE A S LA R > LA 2009 4 HIN1pdmO9 a5 {F R fkn - &
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fEH—REAEIE(E 20 {ERZALEEMER)HONL 535 NA EH stalk &igHyEH
HIN 555 > FHLALR S > i RN SRR E SRRV EIETT TR AL HEN AN
FIIESRLTT ~ NA EBEHAYEEZRIEME « 218 £ L R AAEREHEAIHI DL S AZ SR & TP B
% (aggregation)sy {573 - HEfIEFAL NA 1 stalk BRIV R - B0 2 e
ASEE FHIREE -

SRR i A E AN TR DURAR T 2SS - DI B E B
AMAE(HNE)RS R L 312 - A EEHIIESE - BLE AR NA stalk EisAyfE L
RS2 FIHH] - BEAh - R BT - N S i A\ JEAIRE AT 73 b YR (mucus)
- (ERER R TR -

SERTHIRFZEIRE Y - B RME NA stalk BRI E R Rk S - BiOEENSE
FAYFERA > NEEAWTFE R e H— (R SR —EEA RAFRE T AT
FIHEE RIS RN TS BT AERE HiRF LA B 4H (reassortment) » JE1GH Y
NAsstalk - AAC &S REFFER HA Jz PB2 2B HAVEERE 2S48 - DUEHUHISERA
(EYNiN)= S

AT 2 R A R B A Bl i ERIRIAC LR, - AR TS - BE i
TR RN B R A T A

Tmprss2 deficient mice are resistant to spreading and pathology after HIN1
influenza A virus infection

e B B~ —ER IR ARSI GBI DU SR 2R SR sarY
PLEENE - BTTE B AE 238 P g L A B S R IR (R PR A - R B BT
RBm B SR R - -

ERIAURH B RE A R BRI HA 2B Bdfg EARE RS & > NIE HA |
RESE M BNPUR B SE A/ E A B AR — » WHT S ERTE TP b A7 4HRE R Ay
Tmprss2 E£H - AIYJE IR LRERE HA & © NEEREYEER - e
Tmprss2 FLAIMHBR - FiRFEEERAIGRIGRYE B > JBls HIND St el 25 (BL4E 2009 £
RFATIR)Z - S5BR R EARA B > AT RHYRREE NI RSB 5 Sl Al B ER A A
WIEERET > WAERBESRS  ZERAFIR S HA JE{ERVES -

DRI - WA Tmprss2 28 5 HYFFIE - BHEERTHIDTR 458 - A8 - A RE
Jek&R HTINT s 2 8% » R HINT Bl S fyRmES » & furin -

The Antiviral Potential of Interferon-Induced Transmembrane Protein 3 (IFITM3)
in Pigs and Bats
72538 Interferon-Induced Transmembrane Protein (IFITM)FEEE H 525 »

R E a2 M PHIER T AlE TR el e — Ui s
BERR+ -

ZHIEESE - NEKEERFAR IFITM3 B R BT s R EoR
FERAAAE > 1A EARFEREIETR - f140 - SFTREEER: > BIA
JEREZEE (H: 2 minor IFITM3 LA ~ BRI AEARES L 5% BRI BRI EH R
TYREOHF MR EUR 3 - e R EIEAR » W AR RS A R T e B
5 FAREFERZHY IFITM3 BHEEF(E IFITM3 8&E 20 > W/ ERfiEtHIEL
{EZBH - & IFITM3 &R > 7555 2 (R S BB - #E T 5 [ S8 EEAVIEAR) ©

AW FEAE T IFITM3 & [ 2 S AR 54 (E 2R EE 1) KRS (5T
WA R RS & > F]H rapid amplification of cDNA ends HY /5=, » HEIE
6 R SRR ATAEARAY IFITM3 ES[A - HEAHRE R B B sg 2 Tkl - &SRR NaBn
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SR ] LI AGHRE - N — 2P W58 B A AE & S R IgHY IFITM3
NFIRE - FALE IFITM3 85245 R A BRSO R R B UR 2 488 > R T A
[E PR Bt o

Refinement of the ferret model of influenza infection

N B SA R R B s B B sy > FHER A —% - A0
BRI EIR RS 235010 » B Z 88 B A 38 i B B EEY) 2 B R ER AT
1A BE B e -

Mﬁmm TR ES SRR - B e R e i TR S B (10°-10°
pfu)i VIR E » 15 [ SEE RS N R WA e e S e - B Al B o i Y%%
mﬁ%wmé HEEF L NHEARRFTERE > o5~ F] 5 pfu s

Kﬁ%:ﬁ%ﬁxﬁﬁﬁ’ﬁﬁﬁgﬁﬁ%amﬁﬂ‘&ﬁ%@m%ﬁ
DIRFA-EER U - (FA AR R 2009 £y HINL JRECA R TR HE » W4
FESREEAEZHER  BIZWE - WENSHERME - DU - DUNE%E
R 2 o

GESLEEER - DIRMEAYR A B RS » £ 100 pfu i EELElE T > BlA]
%t Oseltamivir [%1& virus shedding HYZCE o R EREECTTH - R DA 5 24
AL TROR LA R S PN B U b - S5 3R B 50ER T v DA T Bt R
Ap o W AT A YRR o SRR -

(=) BFaR

{%*%lﬁﬂm);m@zaﬁ 30 &34 > HAS SR - (B E A0
{61 R A R R B M - 2 25 BRI iR o] DU B P M R A IRy
MRS - [EEFOREE B R IETTH B N B RS - DAOREE(EAs
KRN > Iy VAT AFE G - 2009 F0% HINL RECARTT - EABR R
{9 > IR TR ~ PO R a R - RS > BRPR RN N B R APy B
TRHE S B IS PR R 6 A 4 R A 22

A gk T -

Cllnlcal and public health challenges of influenza
: =% Professor Maria Zambon BSc BM BCh PhD
FRCPath FMedSci
7 &= Director, Reference Microbiology Services,
Microbiology Services Division: Colindale, UK
Public Health England, London, UK

3 B2k B HPE HysiEies]: RIFEERMAE
Figure 3. Professor Maria Zambon  SE Sz E ~ RREFE » BHIVRE @ 5F
TERZ AT - B > 75 KI_JE%E?L%EI%&V PRHINBHEE ~ R iERSET ~ M
MR B EESS ~ .55 « MGG/ IEE] 2009 45 HINL JRER 6485 - FEEI1E 2009
3 H @%L%ﬁ% BBl —E H - Rt EEA A S2E] HPA
REHPETFE - SRS RPN - 2B /ED?JE A6 oy TRk RS 7
KA ~ PRI m] DU S 4 - WREE R R S Y o E R S B T FEEE L
(containment flu response centers & EQC) - Trﬁ%%ﬂﬁﬂzﬁ S4E 20099 H 30 H

BRI Z AR -

TR EREERETIH » 55530 BT N BRVE i %(40.3%) 5 5 A
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i R A2 EH RSB A RER R T iREE O 2N B iREX IREE
e NEE, s HE > BEEARSEEAE  HRAREECAE L - &48 17 2009
HINL AT » B BT AT E R0 i (universal vaccing) »

MR BT BRI FH EESRNs - RIEE RN S Ekat - mIFEN 2w E SR
42 R HARMPURBEERITERER - KBEE 95% ;5 [MELEK4Y 84% - FEEIHTNH
FHEEHIEE R =4 80% A I8 -

BESBEE T 2013 4 9 A HRRAYHTE: Textbook of Influenza 5 —jj -

What is the evidence that influenza vaccines are effective? Findings of the
Cochrane Collaboration Systematic Reviews

=i Dr Roger Thomas

75+ Professor of Family Medicine, University of

Calgary, Alberta, Canada

MR R R e RIS+ - HEEEN—
B —al R RIEEERES  HFERES
AR A BT 22 > A4 A] 7 30~80% » HHEFRY
RCAENRIIA 70~90%HYRaERR - HINEFAN R
JRWE E A ek ) 50~60%8 g BB 14 K (HFEE » NIl ARk ) 80% 2 SBT3
ERIEE S VE4H AR 240 M B [ElRA(Cochrane Collaboration systematic review)
o O EBUREUE A FEREE I fraE 3 4 (effectiveness) -
EEEE R R IEE R Ry far? KBS RAE 2 N mf U2 R ? H 1999
LIk » —EHHVAAERARYER RS - DU ARG ER s NaRUEET %
TIATHI T RA Aok 5e % -
HATH R R - AT PATT R 4 RIE—
1. Whole virion inactivated vaccines (complete viruses, ‘killed’ or inactivated,
so they are not infectious but retain their strain-specific antigenic
properties) - 5 N E{LEH @ SR EDURN: - BT HEREIE L
K
2. Subunit inactivated vaccines (only influenza surface antigens H and N) > ¥
sy eal b > EE S MEKEREZR (HA) Bl e i Z(NA) - B350
HrymEAEED G ZEH) - BIEHED S
3. Split virion inactivated vaccines (viral structure broken up by disrupting
agent. Contain both surface and internal antigens) » Zf#HETFIEHE ° 2S05T
RIE NS GUREES - BIERECY - HAimE BRI & FEE R
4. Live attenuated (cold-adapted vaccines, administered intranasally as live
virus in vaccine can only multiply in the cooler nasal passages) » JE MK e

e

EE o
HAREZEEN TR - BN E(LES (B2 split virion inactivated
vaccines) °

Figure 4. Professor Roger Thomas

Ry T BN EIRV IR » PReDEE i HY=s& ] » Dr. Roger Thomas ¢
Cochrane Collaboration systematic reviews #3455 /1 » U T B DL N EEEAVE SR
AR BH--(1)5% A (Healthy adults, 18~65 y/o0), (2)3 A (Adults = 65 y/o%), (3)§Z

LB 65 B EREA  EEEHRISERE E R LIRSS BE NI
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# (Children, 2~18 y/0?), (4)Zz& .0, i82 % (Health care workers to prevent
influenza in residents they care for in nursing homes) - =1 » FR& B/ 24557
Mries - RPN &R —

1. Jefferson T, Di Pietrantonj C, Rivetti A, Bawazeer GA, Al-Ansary LA, Ferroni E.
Vaccines for preventing influenza in healthy adults. The Cochrane database of
systematic reviews 2010:CD001269.

2. Jefferson T, Di Pietrantonj C, Al-Ansary LA, Ferroni E, Thorning S, Thomas RE.
Vaccines for preventing influenza in the elderly. The Cochrane database of
systematic reviews 2010:CD004876.

3. Jefferson T, Rivetti A, Di Pietrantonj C, Demicheli V, Ferroni E. Vaccines for
preventing influenza in healthy children. The Cochrane database of systematic
reviews 2012;8:CD004879.

4, Thomas RE, Jefferson T, Lasserson TJ. Influenza vaccination for healthcare
workers who care for people aged 60 or older living in long-term care institutions.
The Cochrane database of systematic reviews 2013;7:CD005187.

FElHvERE - AEEREE R RERCR - A R e R B B TRRAY
M DU RAVERRE - AR - fI40 - R s IRG St T
PR - IR R 33 fizple N - A REME a4 1 (Rl NRARUER » Bk 2~6 pRHY 5L E

o P T (E 5 piaE R o0 SR 1 (I B RRRL - N AR TR
AFFEFEEER TR - FIZERHE 100 AR A - A AEME o0 3428 1 R AR : [F]
B RPN 28 {5 AR sl 1 (E REESREL - (T R)

Table 2. Numbers needed to vaccinate (NNV) with inactivated vaccine to prevent 1 case of influenza
Healthy adults, 18-65|Children, 2-6 years

Vaccine matching circulating strain 33 7

Vaccine not matching circulating strain[100 28

BLEREAVEL S ¢ AREE 17 (i RCTs » #7726 pRLA T AYE » 5 {E MR
MBS o RISEE 6 {E5dE - v DATHPI 84 1 (EDREREEG - (Hf /A 2
% LAV &R o

LERER ARV IS © ¢ 40 (EEEPREERE o Fl » WISREwRBLR TR
PFEEARFTE  RIF R i 38 AR IR E 2 1% AR EE A A 2%
(E\fm 7, risk difference, RD= 1%, 95% CI 0~3%) - 5t & YR EUR s mf 728
=~ R B AR LR TR AT S EE - R i 4 3 A2 R EEAR R & 2
1% - AR ESH R 4% (RD= 3%, 95% CI 2~5%) - Uit fu s $ i (EBeR - it
BUOFSHESE - W2 ([Hul4aR R IR R H 5 - ¢ 8 £ non-RCTs A& i fH
FE R E S E TR - BEER EE G - B EfE 100 SR TR Ay 1.6 {4
8% A% 38 (Guillain-Barre Syndrome) &2 °

FEEAN(=65 BRAVEL TS © 5  RCTs EHA 3 4 &EHaoih
(meta-analysis) (% BT » FERE B i H N PR R BN > I8 A R © 2 mlin
RO E 2= AR E IR 2 - fHEARY Non-RCTs AR SV & g E L
{5t (bias)

SRS | NI - RINALTT > SRRk BRI iR -
? 18 BRLA T EUH AR B R VEIE - {2 2 pREA PRI © R aBRt AR 16 BRALT
PR AL TS - G5 RIRR T s B R Y i -
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SRR R B REE A (260 BR)INIREE M S: ¢ 3 (8 RCTs 3 » REUE
HETRSE EREMD) « NPRIEEE. ~ R EL SR 2 (R ~ 5
PRI R PR o WA IERE > HE E A REXNTT -

AL P ER M A AR (physical interventions) DA R (B 5 28 55 35 1 15 1111
= ¢ & RCTs 830 > - FHREN LT EISR » BN ERHERE  2A
EI’J s FEREE RS/ N 2 BRDA TNV SRR - 795 (51)- ¥ ittt (case-control studies)
4SRRI EE T > BRI K S % S5 5% & (barrier and isolation methods)H7 57K -

S ERAER T -
77 BT B 5 A (Healthy adults, 18~65 y/o) i (st i
By T -
1. efficacy as the capacity of the vaccines to prevent influenza A or B and its
complications;
2. effectiveness as the capacity of the vaccines to prevent influenza-like illness and its
consequences; and
3. harm as any harmful event potentially associated with exposure to influenza
vaccines
At > Jefferson T £ A » 7 2010 4 {i¢ Cochrane Central Register of Controlled

Trials (CENTRAL) (The Cochrane Library, 2010, issue 2), MEDLINE (1966 4 1 H
~2010 6 H)k EMBASE (1990~2010 7 6 H)E&ERES » SEMRHR S

& e HY e IE = B (Randomised controlled trials, RCTS)jZEKﬁTAg%an;fE%E
(quaS| RCTs) » ZREHE B H AT A (16~65 5%) T1H > H UM EHIRUE--Chi 2
T RN b 1% » BB Lo B B0 PR B i L (R V22 52 - B e F LAY
FrEl5sE - HFIAEE -

5 BF i 2T AV A E 2. Randomised controlled trials (RCTs) or quasi-RCTs
comparing influenza vaccineswith placebo or no intervention in naturally-occurring
influenza in healthy individuals aged 16 to 65 years ; =i &3 BB M 2E REE
HILLER RS - (EEREFERR T 92 (n#rii% et Uiss 1 50 73 (study reports) -
&1E 25 {152 (sub-studies, & [E]HY datasets) ~ 48 7 8 AHYER ©

Hrpob R R 38 BRI E(BES (inactivated parenteral) (FHi
#% 1 16 {f datasets) - jE MR R 7R (live attenuated aerosol)(7 datasets) Lj\);‘Z%
eyl [;;ﬁgﬁ”(mactlvated aerosol)(2 datasets) ; #HF2 H > B cHEIE 3 FEA [E AV B
oAl oA B R EER4S S (Analysis 01, 02, 03) -

WL AS RMAEAEA

1. JREURZE[Cases of influenza (defined on the basis of a specific list of symptoms
and/or signs backed up by laboratory confirmation of infection with influenza A or
B viruses)]

2. 7 EE ZE[Cases of ILI (clinically defined on the basis of a specific list of

symptoms and/or signs)]

{¥P%E(Hospital admissions)

HEEE (Complications)

TAFHEGE (Working days lost)

feE5ZE (Local harms)

2 5152 (Systemic harms)

i BB /22 FL{E2E (Severelrare harms)

90.\‘.0’.0":“.03
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Table 3. Study datasets by type of vaccine and outcomes (to the healthy adults, 18~65 y/0)

Vaccine type Efficacy only Efficacy and safety Safety only Total
Inactivated parenteral 16 7 9 32
Live aerosol 7 3 9 19
Inactivated aerosol 2 2 2 6
Toral 25 12 20 57

SR E R I (efficacy, UM EATRGRE) DL R4 (effectiveness, 1
FERIEHIRCER, effects) yftiat » DUEBREL(risk ratios, RR)ZRFR 2 5 Fe i £ HFRIRAY
55t > DL 95%(SHEIE R (95% confidence intervals, Cls) iY@ k2= (risk difference,
RD)AFREE - FER At FVEEE 2R > EEHEER I (absolute vaccine efficacy,
VE) > &L VE = 1-RR A ARV E 77 EERUE SRR ZE - SINEE PRI OFESE ~ (£
PeAIEAM S E > R ALY HT -

GER L RS R E R TR - 1 H I3 A e ERTT » B » A BEER
B R B 28I EL IS 4% @ [iBafsEE e s8R Eh (i f 1% (RD 3%,
95% confidence interval, Cl 2~5%) : {HUNFIE MRS P AT LR ITIE > AHE]
AT PR I S LR > 5 Ry 2%7F(1 1% (RD 1, 95% CI 0~3%) - 5 LLHf
Hant FAVEE AR - il > SR IEE S 2 1% 0 BITYRC DR EEIERR - SRR
ENIMEA RIS R - 28R K T R DR ~ SfF8HE @0 « Bl R)AvEEES -
ERERAH > AN 2 - NELEE T eapk s i nEE - a5
PEFHAE 3% (Guillain-Barre Syndrome, GBS)RY#E4E2<71H] » & 100 B R » ff
sreErkEhn 1.6 (EZEA - EHEIEUSE0TEEBIAR -

FJE > R B A TR R AR R B R SR e ?

s RO EECEUR R (B8 ~ TR ~ BIUAETR - I R =K &) AR 5
jid 200 fi o SR F B EZE > BT A 5 IR o 1 s BEGE R
B S MR ERE T AR IR ERCK > AR RE(EIR R R &G R IE U BB EE Y ff 5%
iE o B REEH e T A Bk B AUREL > (HiE WADREL » &9 G+t EFTAE R
7Ry 10% -

HRHER(WHO) —FH & N N — B R MR B iR e -

EEZER T RTA MR ER - Ehi 1 Bt m B iy A BERRFEEAT A
B GREAVAESEE - EEERYE I T MR SR T IR - B
[Number Needed to Treat (NNT)] > &:53#f8 33 A > ol on 1 ARFEERIEEEE - —
REIEDL N (AR RITIREN D 77 &) » SF8E 100 A - m]aEoe 1 AR B EEE
5 o

FE e I R (ERe ek TRFHER W2 > (Hig 100 SERAVHEE - & 1
22 M AE 3% (Guillian-Barré syndrome » & S ZiiELHIFHACEER) - 36 {EE{ER
i o 15 (EEHEEAEER > 55 4 HRESESKIR - HRNEEAERT
B R EE R ERAE R i  IREg AN HE S > it FAGER TR R
REEERTRES 5 BEAN > BRI AR A R T IR B R AE B AR RS » H sk
FE N ESEERERAR -

H> B8 A AR R e - B i B S Ay% i (Inactivated  parenteral
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vaccines) ; Kt > FAFTEE BRI - H745 5 (Analysis 01)——

T RS WHO Frridtas Kt R T s AR A AT A B B R e i
JREVEAR(ILT symptoms)Fy s ] By 30% (95% Cl 17~41%) ; {H 35N E SR AH 7 B
% BPEHUER EUEIREYR IR BHEE(LL risk ratio » EFHEE » RR 2KZ25EHYEE)(RR
0.93, 95% CI 0.79~1.09) -

& & L WHO it S+ h I R T s iR 7S A B R B T
JEUEAR (influenza symptoms)ENXY ) By 73% (54~84%) : (HFTHEAERAETT » Al
WK E 44% (95% CI 23~59%) -

T — TR H U I 7 A 2 b 2= (risk difference, RD) e

AN E DR RS R 0 SAEBUREVEIR(LL symptoms) iy H 7rEE
5 30% ; MR Ry 24% - B RS REFEZEEE T > 7T0% R g4
BUREEAR 5 MR 76% R &4 4= BUR EUEAR (FAERER, effectiveness)

BT E R E R T ESNERT - B R E RS AR T RS
EHH 4% (2~5%)3 4 EE iR (influenza symptoms) - i #EEE E FRIA 1%5
A (BEFERUSD, efficacy) © iE b7 5 » W ARSI R ESE -

BIEEREAERITER AR - RS E A 2% AREER 0 M
PEEE A 1% 4 o TS 2IRE01(74%, 95% CI 45~87%) ; 2344
1F 1968~1969 4R ~ NEE AT (pandemic) RN

RIBRTU SR sE E PRy H 2 — & WHO FridsdiE etk EDR TR &
(5 > PEFEE R B I EL G - EEARBEEE(R T 42% (95% CI 9~63%) 5 {HAEE
PRELUFATIR AT &S - RS2 (RR 1.28, 95% C1 0.90~1.83) - J& i i 429 H
H(days of illness)HysZ Z245 S IH | o MPu ZEECEEY) BT LAV ®E - (DIP 2
HHTERE - A S (EaEEsHd 7R E(time off work) » {ifiE H R b~
&YTTEf4Y 0.13 (B TAF HAVRFE AR » (ELbE ST AR a T HAVEEE 2 52 - 4 (E505s
Sl TR » FEREAHAV R (AT EAVAETE A= R - FEAHER
PEfdAH 2 A GFEHERYEL 2R (complication rates) Al 56~/ 7= 52 - A& AV 2 FE
B[] E AR = (random- or fixed-effect models) 2y 4t - AR REREEBLS YL
7 GEamE RS o

TEEHEEL T - PAEE A L E R 4H (placebo group)sk - #5425
i fiE e (local tenderness) ~ J% Jig (soreness) Y& & » #4% 3 {5(RR 3.11, 95% ClI
2.08~4.66) - 441 BT (erythema) & tiiE /il (RR 4.01, 95% CI 1.91~8.41) ; {H3%
At (induration) 2B (ERH (stiffness) AU & WS A HE N - Befds s sH 24 R b
J5Z FE (loal effects)r|& 5 » BE #E# =5 (RR 2.87, 95% Cl 2.02~4.06) - 2 £ fJJf (myalgia)
HITESL - SRR A RA(RR 1.54, 95% CI 1.12~2.11) B3 522 REFIAHAH
bh DA A —TH A & fd 2 B S fE (systemic effects) » SR &R E S A v 1110
WA E  NBRMENERE > B S SR ENREEE I T
(RR 1.29, 95% CI1 1.01~1.64) -

TEE R R - &SRR » FHIAEEE R\ R B I s e Y > 38 A PSR
YK I SR AEN S - B — KRR » PR D B B 1
& G TUR B E AR A ETE  T e e = mIER -

S EEETEFE A (Adults = 65 y/0)HY PRag s
#BE 40 B TR R E e NPT EERES - £
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HAREN R OFSE o (HE R B fmr? B TR NG R U EL »
BRI ERT ~ DFEHELLRSE TR T H B m HREE T SRR a]?

Bl Bkt o DA 5 in 8 B 2 55 (RCTs, quasi-RCTs, cohort and
case-control studies) 5 Hf& - £ Cochrane Central Register of Controlled Trials
(CENTRAL), MEDLINE (January 1966~October Week 1 2009), EMBASE
(1974~COct. 2009), Web of Science (1974~Oct. 2009)Z & HEH - 4 =5 8 A7 Bz
T B TR (B AHE ) 2 [ BRI B HUR R BRI RO 88z EE > DA
S e SRS

GEIR ¢ HULEE 75 (ERHST - & 100 AHARREER S E R o BEZARZ DL ={ERTE(L
SRz i (trivalent inactivated vaccines) Ry#4il » (HRZZ I FE BB MERYERZ2 140
%Z(non-experimental/observational studies) - iR Al gE & A fRaR(bias) ; Hf » $F
— AR RCT (BREPE T S iam) » MEANZ s P o i A A
PUss A RBEARATRC T (B ECRIGFRHERY 22 52 - HoAwE /7R /& (underpowered;
& 1348 firzilE) - SN non-RCTs HIBFZe4E S —0E 0T » HIIR B H SV %
& > B2 BHEEAE R - il > (R EIN AL E - SERAEREE BT DR
ZHY - R e R ARIRER » B AT EE S HHRERY o Hras S - A -
ERIESHGEAE - st EE RS » ETEER Y5 (an adequately
powered publicly-funded randomised, placebo-controlled trial run over several
seasons) °

Ji R I S EE (Children, 2~18 y/0)HYPREESR

SRR TSR b~ TR E AR 5 ISR EDRATRR TSR [EIRVEBE S K
BEEME - EREHRITIVEZE A —  BREZEAERE - RN (<16 5%)
FR A E 2 B AEFORRE VGRS i T 5 EAh » B B R A (=65
FE) SR S Y R o AR > SE PR A AR AT R
JERZIRF ¥ TS 6~23 {[E H RHY 5 S HAPE G # i T e i » BRA Ry ARSIt -

R T W B v S A R S E A PR RCR (R DU B ECEURED) » DAREA
ELEZJE » DL RCTs, cohort and case-control studies 5 » 5B &g = g Rge 5 B A » i
Cochrane Central Register of Controlled Trials (CENTRAL), OLD MEDLINE
(1950~1965), MEDLINE (1966~Nov., 2011), EMBASE (1974~Nov., 2011),
Biological Abstracts (1969~Sep., 2007), Science citation Index (1974~Sep., 2007)%
BfHE S SRR EWE AT 16 Bl T HE 5T -

GEIR SRk 75 BT - N34y 30 FHERIEE - ¥ E RO KA
177570t » 328 17 {E RCTs, 19 {[& cohort studies, #[1 11 {f case-control studies -

fERTEl RCTs (T R © 750 F SE R AYAY & M4 #E% ii (nasal spray live
attenuated vaccine) » RIfFEUA I T T > Hd 7 (efficacy)4y A 80% (RR 0.20; 95%
C10.13~0.32) ; 2 6 pELL NHYGRE » JEfm7=(RD) £-0.15 (95% CI -0.20 ~ -0.10) ;
NNV =7 ; 14 2~16 Y 5LE > @f#22(RD)/%-0.16 (95% CI -0.20 ~ -0.11); &%
fe 6 & 5O EE - mTFER 1R RN (R B3 Y2 2E (NNV= 6) - ZSLLHEE AR &
E b o BCREE o B FIRAR 2 BRUA N E A HAVER] -

F i b (inactivated vaccines) » %70 2 BREL YR E > HARSERURIL
Y8 A Eb 2 R 2 15 BH B %% (vaccine efficacy, VE = 59%, RR 0.41; 95% ClI
0.29~0.59; i.e., RILLEMERE R K - MAIZEEIZE R ) < B2 6 Bl EAV5
B TP 28 &/ NIH A - ET TR — R B 285 42 (RD= -0.35, 95% CI -0.54
~0.15; NNV=28) -

19



#ERF cohort studies FVERE » _FHlATA AR ESE SR AR E

MR ZTUREER ~ TIPRERERS ki JThgE ~ FHER RERRE - HHEaR
L FEENRE > AR EEREETE o REE—EERNTIT - PRET R E RS
#5% (school absenteeism by children) ~ 5% £ K It 55 (i I8 B /)N % (absenteeism by
caring parents from work)fRIRE - [HEEEE IS5 - SUFIEET ISR 2R
SEMER > I SAETRINZ 2 NS a1 - 2SR EE S
ML - REA R RSEEEE © MEE A BRI - AFE—mhEsy
BE A T i (monovalent pandemic vaccine) B 57 2 H A ZIE (cataplexy) FIFERR
JiE(narcolepsy)fH[E ; {H BRI HAN B E G ZAVIF [ FyLEE(forile convulsions)]
HyzE Pz Al D -

AN MR e A E L o B SR TEDER(ILL, HEARE
FREQ) 7 1H - #2 R RISFHITER -

e mEEE AT 2 B E R ERBREEIVRO ) HEEN 2 N E
AT BRI EIR /D —iEE HATER] ~ 1K ~ BUNEM o ~ BONERY > # 2
KRR 6 (8 H DA R W B TR 1 B RS AT R — G
BN 2S5 DI I ST o B AR NE U VBRI T dE R S A =5 Bl iR
BTG By R ERHE ~ B - WEATE - L EENE R
(e.9., RERIFHWITERE) o HATRLAS L ETL 2 MERIELEL - R ARATHT
7% JEREITE - e ERNERE T - ETIEEL - WRAFHEBCRE AR
SlE R Rl ER AT 0 ol B A 5 - EELL A EE s A A AR 95 -
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Assessment of Influenza-associated Excess Mortality in Taiwan
Hung-Wei Kuo!, Yi-chen Tsai', Chiu-Hsiang Lin?, Chiu-Mei Chen®,
Shiang-Lin Yang *, Jen-Hsiang Chuang?

! Epidemic Intelligence Center, Centers for Disease Control, R.O.C.,
2 Deputy director of Centers for Disease Control, R.O.C.

Abstract-

The number of deaths associated with influenza virus infection is an important
indicator for assessing the impact of influenza. However, influenza may often not be
recognized as cause of death. The objectives of our study were to obtain reasonable
estimates of influenza-associated excess deaths based on a statistical model and to
assess the impact of different strains of influenza viruses on nationwide mortalities.
All-cause deaths and respiratory/circulatory (R&C) deaths from 2000 to 2011 were
used for estimating the influenza-associated deaths among the whole population. The
nationwide mortality data were provided by the Statistics Center at the Department of
Health. Weekly virologic surveillance data and mean temperature data were used as
parameters for building a negative binomial model. Our data revealed that the
influenza-associated excess all-cause mortality rate ranged from 6.3/100,000 in
season 2008/2009 to 19.2/100,000 in season 2004/2005, the influenza-associated
excess R&C deaths ranged from 1.8/100,000 in season 2009/2010 to 7.4/100,000 in
season 2001/2002. The average annual influenza-associated excess mortality rate in
all-cause deaths decreased from 14.1/100,000 during the seasons 2000/2001 to
2004/2005 to 8.6/100,000 during the seasons 2005/2006 to 2010/2011. Among these
11 seasons, the seasonal influenza A (H3N2) viruses was the predominant virus deaths
from seasons 2002/2003 to 2008/2009 and in season 2010/2011, which caused
estimated 55% of influenza-associated excess deaths. Influenza B viruses
predominantly caused the influenza-associated excess deaths in seasons 2000/2001
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and 2004/2005 and the seasonal influenza A (H1N1) virus was the predominant virus
in season 2001/2002. Compared with R&C mortality, our results revealed that
all-cause excess mortality is a better indictor to assess the impact of influenza
epidemics in Taiwan. Further study is ongoing to assess the impact of influenza on
age-specific mortality.

Figure 10. AZERRKSE S HGH

Use of intravenous peramivir for treatment of seasonal influenza infection s
in Taiwan, 2010-2012
Hsiao-Yun Tsai, Yi-Chien Chih, Shu-Mei Chou, Chin-Hui Yang
Centers for Disease Control, R.O.C. (Taiwan)

Abstract-

Peramivir is a novel intravenous neuraminidase inhibitor for treatment of
influenza A and B virus infections. Considering the possibility that hospitalized
influenza patients with severe complications may not respond to oseltamivir and
zanamivir or be able to receive these drugs, and the diversified antiviral stockpile
strategy, Taiwan Centers for Disease Control has stockpiled peramivir imported from
Japan with special permit since 2010. Peramivir was provided for complicated
influenza patients. In this article, we analysis the cases treated with peramivir during
2010-2012. A total of 68 patients were reported. The number is much less than
complicated influenza patients notified during those influenza seasons. Future
awareness for physicians may be needed. Peramivir can be used as an alternative
treatment option for severe influenza infected patients.
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The Origin of the 1918 influenza
pandemic: field studies pathology
samples and exhumations

Professor John S
Oxford

President and Scientific Director,
Retroscreen Virology Ltd (UK), and
Professor of Virology at St
Bartholomew’s and the Royal London
Hospital, Queen Mary’s School of
Medicine and Dentistry, London, UK

Clinical and public health

Professor Maria

Director, Reference Microbiology

challenges of influenza Zambon BSc Services, Microbiology Services
BM BCh PhD Division: Colindale, UK Public Health
FRCPath England, London, UK
FMedSci
(Keynote Address)
The different substrate specificities | Professor Head, DNA Enzymology & Molecular

of human influenza virus PA and
PA-X endonucleases support
distinct roles in the viral life
cycle

Giovanni Maga

Virology Section, Institute of Molecular
Genetics IGM-CNR, National Research
Council, Pavia, Italy, and Contract
Professor in Molecular Biology,
University of Pavia, Italy

Inter-molecular RNA interactions
involved in the co-packaging of
the influenza A virus genomic
segments

Dr Catherine Isel

Architecture et Réactivité de I’ARN,
Universitéde Strasbourg, CNRS,
IBMC, 15 rue Descartes, 67084
Strasbourg, France

A LIR motif in Influenza M2 is
required for virion stability

Dr Rupert Beale

MRC Laboratory of Molecular Biology,
Cambridge, CB2 0QH

9/18

What is the evidence that influenza
vaccines are effective?

Dr Roger Thomas

Professor of Family Medicine, University
of Calgary, Alberta, Canada

Anti-stalk BnAb Effectiveness

Dr William Lees

Receptor binding properties of
H7N9 viruses isolated from
humans

Dr Alex Xiong

MRC National Institute for Medical Research,
UK
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Macrophages and the early response
to influenza virus infections

Dr Bernadette M
Dutia

The Roslin Institute and R(D)SVS,
University of Edinburgh, UK

The study of heterosubtypic Dr Nigel Principal Scientist, Viral Pseudotype Unit,
neutralising antibody responses Temperton School of Pharmacy, University of
against H5N1 influenza viruses Kent, Chatham Maritime, Kent, UK
in human subjects using
a comparative serology approach

Interest of rHVT-HA(HS5) vector Dr Yannick Director, Biology Innovation Strategy,
vaccine in the control of Avian Gardin Ceva Animal Health, France
Influenza

Control by vaccination of low Dr Stephane Technical Director, Merial, France
pathogenic avian influenza in Lemiere

commercial poultry

Systems-based approach to analyse
the host response to avian
influenza viruses

Dr Richard Sugrue

Division of Molecular and Cell Biology,
School of Biological Sciences, Nanyang
Technological University, Singapore

2009 H1N1 infection primes for
immunological memory in
human nasal-associated lymphoid
tissue that offers cross-reactive
immunity to HIN1 and avian
H5N1 viruses

Dr Qibo Zhang

Principal Investigator and Lecturer in
Immunology, Department of Clinical
Infection, Microbiology and
Immunology, Institute of Infection and
Global Health, University of Liverpool,
UK

Phylogeography of avian and
human influenza in the
Southwest United States

Dr Matthew
Scotch

Assistant Professor, Department of
Biomedical Informatics, Arizona State
University, Arizona, USA

Understanding the 2013 H7N9
avian influenza outbreak in
poultry: field epidemiology and
experimental pathogenesis
studies

Professor David
Swayne DVM
MSC PhD

(Keynote Address)

Laboratory Director, Southeast Poultry
Research Laboratory,
USDAJ/Agricultural Research Service,
Georgia, USA

Global Activity with Animal

Professor lan

Director, International Reference

Influenza and Challenges for Brown Laboratory for Avian Influenza,
Surveillance Virology Department, Animal Health
and Veterinary Laboratories Agency
(AHVLA), Surrey, UK
Infectivity and transmissibility of Dr Munir Igbal Principal Investigator, Avian Influenza

HON2 avian influenza virus in
chicken and wild terrestrial birds

Group, Avian Viral Diseases
Programme, The Pirbright Institute,
Compton, UK

Virus sequence network of an avian
influenza epidemic reveals virus
adaptation and unexpected
transmission chains

Dr Guss Koch

Wageningen University & Research
Centre, The Netherlands

PROSITE discovering: HPAI Dr Farhid
outbreaks, surveillance Hemmatzadeh

Refinement of the ferret model of Dr Anthony Public Health England, Porton Down,
influenza infection Marriott Salisbury, UK

Establishment of a mouse model to | Dr Beffagna Department of Comparative Biomedical
evaluate pancreatic colonization Giorgia Sciences, Istituto Zooprofilattico
by influenza A viruses and its Sperimentale delle VVenezie, Legnaro,
metabolic consequences Padova, Italy

Tmprss2 deficient mice are resistant | Dr Bastian Department of Infection Genetics,
to spreading and pathology after Hatesuer Helmholtz Centre for Infection
H1N1 influenza A virus infection Research, Braunschweig, Germany
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The Antiviral Potential of Dr Camilla The Royal Veterinary College,
Interferon-Induced Benfield Hawkshead Lane, North Mymms,

Transmembrane Protein 3

Hatfield, Hertfordshire, AL9 7TA, UK
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(IFITM3) in Pigs and Bats

Novel reassortant swine influenza
viruses are circulating in Danish

pigs

Dr Solvej Breum

National Veterinary Institute, Technical
University of Denmark, Frederiksberg,
Denmark

Half a decade of equine influenza
virus surveillance in Ireland — it’s
international importance

Dr Sarah Gildea

Virology Unit, The Irish Equine Centre,
Johnstown, Naas, Ireland

Genetic and antigenic Miss Kristina National Veterinary Institute, Technical
characterization of influenza A Fobian University of Denmark, Frederiksberg,
virus circulating in Danish swine Denmark
during the past decade

Swine influenza — transmission of Professor James Alborada Professor of Equine and Farm
fit and unfit HA variants and Wood Animal Science, University of
assessment of the role of Cambridge, UK
vaccination

Mathematical modeling of Mr Himanshu Leibniz Institute for Natural Product
pandemic Influenza A Manchanda Research and Infection Biology —Hans

virus-induced disease in mice

Kndl Institute, Beutenbergstrasse 11a,
07745 Jena, Germany, and Jena
University Hospital, Department of
Virology and Antiviral Therapy,
Hans-Knoell-Strasse 2, 07745 Jena,
Germany

The short stalk length of HPAI
H5N1 influenza neuraminidase
limits virus transmission in
ferrets

Dr Kim Roberts

Department of Microbiology, Moyne
Institute of Preventive Medicine,
School of Genetics and Microbiology,
Trinity College Dublin, Ireland

Mutations in hemagglutinin that
affects receptor binding and pH
stability increase replication of a
PR8 influenza virus with H5 HA
in the upper respiratory tract of
ferrets and may contribute to
transmissibility

Dr Holly Shelton

Avian Infectious Diseases Programme,
The Pirbright Institute, Compton
Laboratory, Compton, Berkshire, UK

Susceptibility of Human-Origin
Pancreatic Tumour Cell Lines to
Influenza A Virus Infection

Miss Samantha
Kasloff

Department of Comparative Biomedical
Sciences, Istituto Zooprofilattico
Sperimentale delle Venezie, Viale
dell'Universita ltaly

Drug susceptibility of swine
influenza A viruses isolated in
Germany

Miss Nora Seidel

Jena University Hospital, Department of
Virology and Antiviral Therapy,
Hans-Knoell-Strasse 2, 07745 Jena,
Germany

Efficacy and immunogenicity of an
insect cell-derived virus-like
particle vaccine for the novel
Chinese H7N9 influenza virus in
mice

Ms Miriam
Klausberger

Institute of Applied Microbiology,
University of Natural Resources and
Life Sciences, Vienna, AUSTRIA
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Aptamers for the diagnosis
of avian influenza
viruses infecting poultry

Beata Adamiak 1, Thao Le 2, Sanjiv
Sharma 2, Christopher Johnson 2,
Rob Fenton 2, John W McCauley
3, Anthony EG Cass 2, Munir
Igbal 1,

1 Avian Viral Diseases
Programme, The Pirbright
Institute, Compton Laboratory,
Compton, Newbury, Berkshire
RG20 7NN, UK,

2 Department of Chemistry and
Institute of Biomedical
Engineering, Imperial College
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London,

3 Division of Virology, MRC
National Institute for Medical
Research, Mill Hill, London
NW?7 1AA, UK

SimFlu: a simulation tool

for predicting the
variants of influenza A
viruses

Insung Ahn 1, and Hyeon S. Son 2

1 High-performance
Biocomputing Team, National
Institute of Supercomputing
and Networking, Korea
Institute of Science and
Technology Information, 245
Daehak-Ro, Yuseong-Gu,
Daejeon 305-806, Korea,

2 Laboratory of Computational
Biology & Bioinformatics,
Institute of Health and
Environment, Graduate School
of Public Health, Seoul
National University, 599
Gwanak-Ro, Gwanak-Gu,
Seoul 151-742, Korea

Influenza Vaccination

using Dissolvable
Microneedle
Transcutaneous Patches
in Pre-clinical Models
Induces a Broad
Antibody Response

E. Allen 1, A. Crean 1, F. Ferrara 2,
N. Temperton 2 and A. Moore 1

1 School of Pharmacy,
University College Cork,
Cork, Ireland,

2 Medway School of Pharmacy,
The Universities of Greenwich
and Kent at Medway,
Chatham, Kent, UK

Morphological differences
between influenza A
viruses grown in avian
host cells

Al-Mubarak FT, Daly JM, Dunham
SP

School of Veterinary Medicine
and Science, University of
Nottingham, College Road,
Sutton Bonington, LE12 5RD,
UK

Coordinated surveillance

of influenza viruses in
European pigs:
Enhanced virological
and epidemiological
analysis from the
European Surveillance
Network for Influenza
in Pigs (ESNIP3)

lan H. Brown 1 *, Scott M. Reid 1,
Gaéle Simon 2, Willie Loeffen 3,
Lars E. Larsen 4, Paul Kellam 5,
Nicola Lewis 6, Sharon M.
Brookes 1 and ESNIP3
Consortium 7

1 Virology Department, Animal
Health and Veterinary
Laboratories
Agency-Weybridge,
Addlestone, United Kingdom,
KT15 3NB,

2 Anses, Ploufraga n-Plouzané
Laboratory, Swine Virology
Immunology Unit, Ploufragan,
France.

3 Central Veterinary Institute of
Wageningen UR
(CVI-Lelystad), The
Netherlands,

4 Technical University of
Denmark, National Veterinary
Institute, Copenhagen,
Denmark.

5Wellcome Trust Sanger
Institute, Wellcome Trust
Genome Campus, Hinxton,
Cambridge, CB10 1SA.

6 University of Cambridge,
Centre for pathogenic
evolution, Downing Street,
Cambridge, CB2 1TN.

7 FP7-INFLUENZA-2010, Grant
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#259949, Coordinated Action
ESNIP3.

The detection of a low
pathogenicity avian
influenza virus subtype
H9 infection in breeder
turkeys in the United
Kingdom

Vanessa Ceeraz 1, William J Cox 1,
Scott M Reid 1, Wendy A Howard
1, Anita Puranik 1 , Susan Collins
1, Ruth Manvell 1, Richard M
Irvine 1, lan H Brown 1

1 Department of Avian Virology,
Animal Health and Veterinary
Laboratories
Agency-Weybridge, Woodham
Lane, New Haw, Addlestone,
Surrey, KT15 3NB

Genetic Diversity of Avian
Influenza A virus in
Free-Grazing Ducks
Surveillance in
2010-2013 in Thailand

Supassama Chaiyawong 1,2, Supanat
Boonyapisitsopa 1,2, Waleemas
Jairak 1,2, Nutthawan
Nonthabenjawan 1,2, Ratanaporn
Tangwangvivat 1,2, Kirana
Noradechanon 1,2, Napawan
Bunpapong 1, Alongkorn Amonsin
1,2

1 Center of Excellence Emerging
and re-emerging Infectious
Diseases in Animals, Faculty
of Veterinary Science,
Chulalongkorn University;

2 Department of Veterinary
Public Health, Faculty of
Veterinary Science,
Chulalongkorn University,
Thailand

SOCS3 -knockdown in
porcine primary
respiratory epithelial
cells reduces influenza
virus replication through
activation of STAT3

Chang Pengxiang 1, Suresh V
Kuchipudi 1, Kin-Chow Chang 2

School of Veterinary Medicine
and Science, University of
Nottingham, Sutton Bonington
Campus, College Road,
Loughborough, Leicestershire
LE12 5RD, UK

A SEROLOGICAL
SURVEY OF
INFLUENZA AVIRUS
INFECTION IN DOGS
IN BANGKOK

Sunicha Chanvatikl, Ratanaporn
Tangwangvivatl, Duangduean
Prakairungnamthip2, Aunyaratana
Thontiravong2, Alongkorn
Amonsinl

1 Department of Veterinary
Public Health, Faculty of
Veterinary Science,
Chulalongkorn University,
Bangkok, 10330 Thailand,

2 Virology Unit, Department of
Veterinary Microbiology,
Faculty of Veterinary Science,
Chulalongkorn University,
Bangkok 10330, Thailand

Assessment of
Influenza-associated
Excess Mortality in
Taiwan

Hung-Wei Kuo 1, Yi-chen Tsai 1,
Chiu-Hsiang Lin 1, Chiu-Mei
Chen 1, Shiang-Lin Yang 1,
Jen-Hsiang Chuang 2

1 Epidemic Intelligence Center,
Centers for Disease Control,
R.O.C.,

2 Director of Epidemic
Intelligence Center, Centers
for Disease Control, R.O.C.

Emergence of multiple
H5N1 clade 2.3.2.1
subgroups in Vietham
and detection of novel
reassortants

Todd Davis 1, Adrian Creanga 1,2,
Diep Thi Nguyen 3,4, Nancy
Gerloff 1, Hoa Thi Do 3, Amanda
Balish 1, Hoang Dang Nguyen 3,
Yunho Jang 1, Vui Thi Dam 3,
Sharmi Thor 1, Joyce Jones 1,
Natosha Simpson 1, Bo Shu 1,
Shannon Emery 1, LaShondra
Berman 1, Steve Lindstrom 1,
Alexander Klimov 1, Ruben O.
Donis 1, Tung Nguyen 3,5

1 Influenza Division, Centers for
Disease Control and
Prevention, Atlanta, GA USA,

2 Battelle Memorial Institute,
Atlanta, GA, USA,

3 National Centre for Veterinary
Diagnostics, Department of
Animal Health, Hanoi,
Vietnam,

4 Centre for Tropical Medicine,
Nuffield Dept. of Medicine,
University of Oxford, Oxford,
UK,

5 Graduate School, Hanoi
University of Agriculture,
Hanoi, Vietnam

Molecular Pathogenesis of
Avian Influenza Virus in
Avian Hosts

Donna Fountain 1, Dr Marek J
Slomka 2, Dr Stephen P Dunham 1

1 School of Veterinary Medicine
and Science, University of
Nottingham, Sutton Bonington
Campus, Leicestershire, UK,
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2 Virology Department, Animal
Health & Veterinary
Laboratories Agency,
Weybridge, Addlestone, UK

Increased risk of swine
influenza in pig industry
workers compared to
the general population
in the UK

E Fragaszy 1,2, D Ishola 1, | Brown
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Nguyen-Van-Tam 4, R Simons 3,
D Tucker 5, B Wieland 6, S
Williamson 3, COSI Consortium,
AC Hayward 1, J Wood 5

1 UCL, Research Department of
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Health, London, UK,

2 London School of Hygiene and
Tropical Medicine,
Department of Infectious
Disease Epidemiology,
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Laboratories Agency
(AHVLA), Weybridge, UK,

4 Health Protection and
Influenza Research Group,
Division of Epidemiology and
Public Health, University of
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5 Cambridge University,
Department of Veterinary
Medicine, Cambridge, UK, 6
Royal Veterinary College,
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Genetic requirements that
support H7N7 HPAI
phenotype

Amanda Hanna 1,2 , Wendy A.
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Wendy S. Barclay 2 and Jill Banks
1

1 Avian Influenza, Animal
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Laboratories Agency
(AHVLA-Weybridge), UK,

2 Section of Virology, St. Mary’s
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London, UK

Prosite discovery: A novel
approach for
surveillance, prediction
and control of highly
pathogenic avian
influenza (HPAI)
outbreaks
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Ebrahimie 1, Simson Tarigan 2,
Risa Indriani 2, Sumarningsih
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Ignjatovic 3

1 School of Animal and
Veterinary Sciences, The
University of Adelaide,
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2 Indonesian Research Centre for
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3 School of Veterinary Science,
The University of Melbourne,
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Continuous evolution of
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clade 2.2.1 sub-lineage
C in commercial poultry
in Egypt 2013

Hussein.A.Hussein and Mohamed
Rohiam

Department of Virology, Faculty
of Veterinary Medicine, Cairo
University, Egypt

PB1-F2 modulates
polymerase activity of
Influenza in avian cells
but not mammalian cells

W. Howard 1, J. James 2, M. Mura 3,
0. Moncorg €3, H. Shelton 2 &
W. Barclay 3

1 Department of Virology,
Animal Health and Veterinary
Laboratories
Agency-Weybridge,
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