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(%5630 gEmdol bogomboerm®o dmBbgmdo, 539)

1957-1958 §%. 356009005 - “sBon®o gMo3o” A/H2ZN2

A/H2N2 30618s 99otgdom dlwgdwgdo Loddodol 3s6gdos 250mof30s, o6
AbmREom 39maboE  dMdBsIdMEo dgbgzs L, 39MIM®, OYMM3Es dMbs399900
3030l 306¥LOL Tgbobgd; 53MHMOOMGOMWO 0y 3MO30L 35d30053, BMPMOF Mo30bL
3693963006 989dGHMOO  LodMogds;  bgwrdobsfizmdo oym  9B6GH0d0MEH039003
23900 gd9g0o0L  Lsd3MOMbscrme. 1952 §wosd 339 B6J30mboMmgds  xo6IM-U

MBI MMO 030l Bgsdbg3gemdol Jugmos. g30gdos 1957 Harol mgdg®zsedo
©5094™ Bobgmols ghm-9hHo 30Mm30630580 s 93M0E0LsmM30L 3Mmby-3mbal dosmfjos. 1957

faools 3solol sLsfyoldo xsbdm-3 Joomm T9EHYmoobgds aMo30l dmds@goreo 935™dOL
d9Lobgd 3mby-3mbals s LObL3METo. dsolol s MHoEb3gdd0 053mMbosls s Lobysdm®do
399my39L  aM030L 300Mlo @ gMm 33060530 KIBIM-U  JugEEols  EISdMGHBHMO0YODS
d9obfogargl Mo 3060HML0, ©o513369L, MMA gl ogm sbowo Jag@odol g3o06mbo A/H2N2.
35J3065 598-00 bgdolsfigomdo s330LGHML ™39d0 obs. A/H2N2 go6wlo 943t o39d0
393039©s Il dbmgwomdo.  OGmymO3  990amdo 339390000  5©dmAby,
396@9dom®mo  g300mLo  bygzsMemE BRobgmdo [oMImodzs s@sdosbols (A/HIN1) o
1006390l aMo30lb  (A/H2N2) 3060Lgdool  MgobmGdEsgool  89w090.  0bodbyaro
356@9dool MM Bbgsolbgs dmbs39d9d000 ©0MwY3s 1-sb 2 dowombsdg ssdosbo,
05650 §obs 3960gdoolgeb asblbgsgzgdom, wWwg@swmds dosmowo ogm MIO™Lo Sbs3olb
053030000,  bobIBIMWGILs s  JOMbozMmo 93509008  IJmbg  3o6gddo.
39M5(335¢gd0l JobgBL MIgBHglo FgMmMo dsdBHgMomwo 36930mbos FoMdmowpqbs
(6, 7].
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1968-1969 {§. 356¢0gd0s - “3mb-3mbg0lL yMo30” A/H3N2
1968 ficwoll 0g3eolido dG0Esbgmol gem-gMm 25Hgmdo ©0d9Fs LEsGH0s (3939
M9L30MSGHMOMWO 535 JO0L 2536M3JEgd0L Jglobgd LodbMHgm-s0dmbsgargom Bobgomdo,

MOmIgeroi 35y BIOOMO  2o3M39gs  dogerls  dbmgeromdo. 3060Lols Jglfogerols

0909250 339 9230LGH™A0  x9bIM-3 gobsgbos gM0o30l  goMXMLOL  sbowo 393030l
393639900l dglobgd. s0bodbmwo 3569300l MML I0EM3s 1 Jowombsdy ssdosbo,

099935 Hobs 356009309396 Fgscmgdom Alddo 356@gdos 0ym, GoYsd dmLsbegmdsdo
339 9OLYdMBS 25633990 0d960GgBHo N2-ob dodsdron (1957f. A/H2N2 356qgdools
99009390). oM 530LY, 39052 9E0bob-H3-U 99039300 1889 ferol 356gdommo gModols
93580, OMIgEds3 IgLodErMms S033d d13M39B0 3MIMWHE0s. 33¢0939835 B39bs, ™A gl
0ym 1Mobzgwol A/H3, 5qsdosbols A/H2N2 s 1918 §. A/HIN1 30691930l Hgobem®@e3ool

3909250 {o®mdmddbowro gommLo [6,7].

2009 §. 21-9 byy3mbol I 3sbogdos A/HIN1pdm09

2009 foob  s3Modo  538-L  39oxMObooL  FBHOGHTO  dMOSIGHMOOVIS®
©5LGHMMYL gM030 A, 3060 3960 IGH030MEs, MIMAMOE MMIYEodg Lybmbm®o
3M030L 4393H030. 603Mdo 2o0aHs365 CDC-8o ©s 33¢93900L 9999 50dmBb©s, MH™A gl
0ym aM030lL 306HvLboL sbosewo dJgg@odo A/HINI [10]. 30690 UHOIgs@ 493039000
AbmREomlb dsbdEodom s 2009 Herols 11 0360LL KsbIM-3 Qodmsbos 356gdools 39-6
R0Do [11]. 0530006 sbars go8m3wgboe 306HvLL LMoL AM03L™ MHmgdbgb, Mo6
@odMMSGHMO0Mds  BHLGH0M05T 9B396s 93 30OHMLOL  g9bgBo3mMo  89d50gbrMmdOL
abas3Lgds 0d 306LOLID, HMIgWOE F0MIMELOMJIS BMHPOMI? 539MH030L VMM9dTO.
535390000 339390000  ©sA0bS, MHMI  3s6gdomGo g06mbo 3609369 m3zbo
39bLbgo3wgdMmEs POOWMgm  599M030L MG 9ddo  IMEF0MIMWO6g  30OHLOLYS.
396@gdo®mo  306mLol 2 960 (PB2, PA) ogm 9360m3sLs s 9H0sdo  ©mMgddo
9 300379womg aM030L 306Lol; 3 3960 (HA, NP, NS) - BOHowmm 59960G030L 0mcMgddo
3936399390 200306 3060LoL; 2 g9bo (NA, M) - 360b39e9gddo s ghomo 3960 (PB1) 30
- 5580569030 ImE3oMm3Mwoty A/H3N2 a6modol 3060mlgdols [12] (byyGosmo 3). sdgosb

299306509 3936096900 53 306MLL ,,MmPHToP0 MJILMOEHE00L™ 30OHMLL YFmE9d9b.
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930030655 5D OEAHYBOL - - - -

360030L 3060 PBZ, PA q : 36)0530(2’95515 26030 306N A, M
: : 3 i E ¢ 2 %

BGEOCM 58960 30b @mHdol lct ;
a®o30lsgotiols HA,NP,Ns & i -

’- / © 5580360l A/H3N2 6030l 306750l PB 1
8 : ; : :

bm@smo 3. A/HIN1pdmO09 g6Ho3ol 306490l g9gbgdols fomdmdsganmds

A/HIN1pdm09 259mfiggmero 356gdos dgstmgdoo dbwgdwgdo ogm, 833w9356M9dol
39935190000 ©bErMgdoom 200 000 50530560 2oMHPI0E39Ws 3M030L 2sdm 2009 Ferol 1
3360w0sd 31 ©H3990659©Y. Hobs mMo 356gdoologsb sblbgogzgdom, dowowo oym

WIAHOWMOS  SboRsbMEs  3MdBH03Mwe©  xsBIOmgr  3o6Mgddo  [13-15].  d39969gdol
90bg30m @O ™doL 3583969890 F9MHYgMdY; FoA9E0MO© 395GHMIME s LsabGOY
5996030 939969080 9B Mds 20-%9M 509FoGJOMS 93MM30l JsB39b9gd0egdl [13].

22 36030l 30HMLoL EsbolosmMYdS

221 3obox035309

30030l 30600 09390036905  MOMMI0JuMm3z0MmWMBgdOL  Mmxsbl;  od3l  godlo,
Lodmoerm 80-120 63 ©0sdgEHOOL Bmdolss (LMosmo 4) [16]; ggbmdo Fo@dmoygbl 8
19adBEBHOLYYD  F9IRAIGO  gPODXSFZ06  MBI-L, GMIgroi  ISbmgdom 14 000
630 9mGH00LR6 T9agds s 93Mm0MIOL 11 3GMEHJobL [17]. 693 gm3OH™mEgobols s
M-36m@Hqobols  9b6GHoggbmeo  goblbgoggdol  Lygdzgwdg  gModolb  306MLgdo
3sllogo30cmEgds A, B, C s D Godol 3o6mlgdsq [18].

A 3030l MH030L 3060900 55350090 55F0sbgBLS s (3bmzgugdl. Webster-8s o
dolds  3Mmga90ds GOYo 339390000 ISLIdMMIL, MMd A GHodoL gModol 306MLob
doM0mMs©0  0v6g0M030 M9HIM39M0s 25ARMIbo  fiyoed3mesgzo gMOb3zgwmgdo [19].
09583930 BM0639egd0LORs0 3060MLo gowsgEgds bbgs FoL30BAWgdl, HMYMEMOES:
40bsm®mo 3MH0b3zgmo, M®O, 50530560, 3bgbo, 398530, LgEsdo, 5@, SVWO, WIMISMEO
[20]. 590056900  dOMOMOIEI® 06303000006  ©MMGBOIB s  FobsmGo
1006390 900Lsas0  (LOsmo 5). A Godob Mmo3ol 300vgdo  LiMexks© (335090500
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3069005, 039396 9309F0gdLs s 396YB0GAL s FgsMgdom ddodg FJodobsty

Q9535009d5.

H10
H3, H7 i
*,
kS s

bmGo0o 4. 36030L 30699L0 bm®Gooo 5. A 3Mo3olb 306xLol dsldobdegdo
99dAHHMbMwo 9036 mb3m30L (Rebecca  Ronnmark o  Eric  Gisaeus
9399 (3m&GHM: Rob Ruigrok/ UVHCI). 0BEGHMS309)

B @odol gMo3olb 30600 553509OL 55805690, ™MP3s  306MLoL  JodsMro
9336md056M95 BgEsdo s §MEz0bo [21, 22]. 306Lo 653w 9ds® 29603OL FEHO3090L; 56
ofi393L  396@9dogdl @o 9350 gds  B39MgdM03  Fgscgdom  bBszwgdo  Loddodoom
908@0bs6gmdL.

C ®odob 2Mm030L 3060LL 5Jal gMmo J39@030. 30600 553500gOL  JOMHOMIWPO©
5Q05805690L, 099935 gloderms 4599391 VMMGOL, doeqdl, 3bgbgdls s dbbgzowggbs
OJobob 300G y3bog [23]. 96 0f393L 930@gdogdl; ofj393L  ALbBYd 9935 YOL o
9060856 B9g53965L sbEIBL LoBMYSEMGdOL KX 6IMMYEIMdSDY.

D $odol 30600 5535009996 dubgoggbs MJmbob 306Mm@Eygl [24, 25]. 56 6oL
509000 59 30600 5Qsd05B0L I0bBOEFOMBOL Tgdmbgg39do.

222 do6005©0 56E0396900 5 9bmdo
36030l 306HLoL 496900 s Foo F0ge 3MPOMYPdIMO 3OMEHJ0bgd0 Tmyz560w0s
©ObOLoSMYdIMwos  T9-2  gbMowdo.  3060MLol  MIbodzbgarmgzabglbo  3mB3MbgbEHId0s
D9I30OHWO 2e03Mm3OMEJ0bgd0: 3908w Eobobo (H 56 HA) s 65065306005%s (N o6
NA). 398530 GH0b0bol Gomgbmds 3060Lol Bgsdombg 340-400 9MgMEos, beenm
690658060 sBslo 20-80; Lodmsmo HA s NA 056553500mds 5ol 4:1 [26, 27].
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300 2. 20030l 3060LoL 8 Lgadgb@o s Jsmo HMEo 30MLol 3BM3gEIYMmagEMdsdo [28]:

3960 | Lgadgb@ob Lsbgemo 3em@gobo 36m@Hg0bol gmbgzos
1 320dgHoHs B2 320dgH B B2 dos 3OHMBHJ0bo, Tmbsffoegmdl 306HMLol  GB3I-ol
(PB2) (PB2) GM6LIM03(30585 s MY303530590
2 3m0dgMobs Bl 3m0dgMobs Bl dos 360mBGHobo, Imbsfoegmdl goMmlol @BI-ob
(PB1) (PB1) GM6L3IOM03(3055 [N 693003530580, 5g3L
96QMb2)3w B0 5Hogmds
PB1-F2 MROIOOL  33BEHMDOL  4odma[3930;  9dE0gMHdL
3500mybgBL, 5M393L Mo 30GHMI0bgd0L MBIl s
31GH0IN oML 56mgdom 3EI39L9dL
3 300dgmsbs A 300dgem5bs A dos 30m@gobo,  Imbsfowgmdl gomlols M63-ol
(PA) (PA) GMBLZO03(305L5 s MY3E035(30580
4 39053 @obobo 390s3Eobobo D930 A03M3OHMEJ0bo; 353806090
(H o6 HA) (H o6 HA) 9s1306dEol MR MgEOL MYEg3EHMOL - LosErol Tgo350,
MoMSE 9530 gOL 306 MmMYsboBTdo FgFMHIL;
3535600 36303969960 ©9GHYMI0bIbGH0S
05690@®oobgdgwo  BEHoLbgMmgdol Fomdmddbo-
Loomgol;  HoMOmoygbl  LyBmbm®o  35d30bgdol
3609369 m3569L 3003MmbgbEHL
5 B3wgm3tm@gobo | 693wwgm3OHmEgobo | b3wmgmzsnlommo  3OmEgobo,  MOdMbMIwgm-
(NP) (NP) 3039060l BHMBLIMEOEGH0MIOOL MY sE0s
6 690658060055 (N | bgotsdobosbs (N | Bgsdommm  awo3m3mm@gobo;  bwgBl  awozm-
o6 NA) o6 NA) DoO 353006906 Fob3obderol MmOl Losgrols
955355 5 306MH0Mbol Bgs3oML FmMol, Gomss
MBOHWDZIwYmBL  306MMLoL  A9TMSZ0LYBEGdSL
IXOIQOWH
7 FoBHMogmmo (M) do@coEwo M1 5g300 dbmmm A 3mo3ol 306Lgdl; dmbsfoengmdls
®b3 30OHM3M0 gJu3MOEOL MY S30530
dsBHMoimeo M2 3993656mmo 3Mm@gobo gbdzombomadl Gmames

0mbyOo  sMbo,  MgYMEoMgdl Mo 3060vLob
96mbmdol pH-L, o3 39650d3bgerm-gsbos goGHHylsols
SOOI LHIROYODY,
bmM309gdl  693egobols  dgo30L  9.§.

“a98083wgdsl”

6930035300 MmEIbss

30070
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8 3MLEHOMIGHMOMOo | 5GLEHOMIEHWOMOo | Fos 30MmEJ0bo, Imbsfowrgmdl wxMgomwo GBI-ob
(NS) NS1 AML3MOEH0MYDS, L3WsoLobALY s BHEOBLESE0sTO,
03Mgm39 MMRMbogl 0bEIHBIHMbOL bgdmgdgogdsls

068030090 X OIODY

303LGHOMIGHMOMO | MxOgool  Lbobogmagbwwm  3ozwdo  dmbsfowgmdl,
NS2 0036 3gm-36m@Eg0b6gd0l GMbL3MOEHMYDS
00MHMZ30050 (30@M3EsBT5d0, Momsi bl »fiymdl
3009100 godM3 gL

A BHodol  3mo3oLb  300MLL 53l M3MedgBHBsoMmo  3gdogerm@obobo  (H) oo
09O»IgBbs0m0  630msdobosbs  (N).  3gdsgem@obobols  ©@s  Byo®s30bosbsl
333065305 Jdbol A a6M030L 306HMLOL  J39@039dL.  BM0B3gEgddo  g39ws  J39G0300
23930339 gdo, os HI7N10 s HI8N11, HmAwgdoi bsbobos dbmerm@ ©sdwmemgddo
[29-31].

C 26030L 3060 ®BI, A s B gM030L 300Lgdolash 2s6Lbgsggdom, dgoasgls
dbmwmE 7 bgadgb@L, ol 56 5d3L Bgs30MHMWO ar03m3OHMEJobgdo - 3gdsgwwrEobobo
@5  6906sd0bos®s, dsom  boggwo  od3b  9.5. HEF (hemagglutinin-esterase-fusion)
303m3MOMGHgobo,  OHMIgEog SOl  9OHPEOMMWI© 3935w Gobobols s
6906530600 5BsL B96J3090L [32].

A Bodob 2M030L 300:990L FmMoL doeosh omeo bgds HA ©s NA 9496900l
3933w (M9LMOES30), 990@MI  JgledErgdgEos  30IOJLO©O  Mibm  35M0SBEHJOOL
396300006905, 200306 300o  Ym3z9ghoMGms  Aobogol  306vLol  Bgs3oMHBY
5OLYdMEo  36MMEJobgdol Fo3mE0Mmgdge 2969330 (oMGHow™m3sb (Mgogo - drift) b6
96003690356 3M@BHo30gdl (Bog@o - shift) [33, 34]. 9630396900 ©OIoROL O
sboefo®dmddboero 3060LoL 0o  IMLobrgmdol 03MbodgdHo J9BOMOMOs ©d
LMy gL 33wogdgdo g3t LsBNAwZws© bYbmbye 93oEdogdL. 0drbodgHo
960 93sdol 30350 56 MDOOHMb39wymal 9539dEGMIO ©s:335L dgMEg FBSA0LOYD. MMM
3968530Md5d0 aMEGH0wwmzsbo 3M@Hs30gdo dglodegdgros 08gbs oM™z, M3
LO9OMNME 3909M 53MOiEbmL 03bm™Ts LoLEHYID. BFGH0EIDMMO FogEol Tgdmbggzsdo
$o68mddbgds 20030l 30MHMLOL sboeo J39¢3030, g begds 35806 HrmEglsig MmO bgsslbgs
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3060 50bx5030MHgOL gHo MYROIL s MY3e035300L OML 50O 543U bgRdGBEHJOOL
3933dL. AMbObEgMdLL SBgmO 30O¥LOL J0TSOM LOYMNME 96 5d3L WI(33S S 9J9sb
399m3@0bsMg  slgmo  3060HLgdo  0fj39396 3960 gdL  (dop. 2009 Farol  3569doy).
d9LodEgdgE0s  93MgmM3g (3bMmzgEol b BMObzgErol 306MHLOL  Mdmowem  GHMIBLAOLOS
5580569080, 9647 LobgmdMO30 BIMOYMOL A9MM3935 SI3BHOOO 3BS30900L dBom.
dbobEgmdsl sM3 Abgoglbo GHodol 300Lgdol JodsMm 543l 0dMbodgdo s Slgmo
30601980 LogOmMbgl oMoy gbgb 356gdomEmo ool BsdMYsE0dgdoLsm30L (Toy.
9500w 3smmygbméo A/H5N1).

LgDMbMEOs 4MO30L 30MHMLO, MMPILSE 0O SWIOWOE 25993900 9©F060IH
5Q05005bL s gmgzggufcromGo  0f393L  98390dqd90l/9300093090L  (Top. 535505
dm30m39womg A/H3N2, A/HIN1pdmO09 6 B 6030l 30691900).

BMmbMBMMH0s 20030l 30600, HMOILOE 9930560 53500Yds BM0B3gEOLIRE b
35™39w0bogsb FbmwmE sBm 3mb@Eogd@ol 99dmbgg35d0, 50560 domEwmaor®mo Bobos
Sgmo 300HLOLIMZ0L S oL 3MOYBHOIMWSE SO oWY39Td 9@3F060ID 5EsT0SBL 56
3900593995 IbMEMm© 9O d90mbgzgzgddo (dsy. A/H5N1, A/H7N9).

3569309605 3Mm030L 3060MBo, HMIYEOE MJILMOEHIE00L 56 8ES30gd0L FgYs©
0o008m04db6905; 030 M3bMs 3:3MEs300LIMZ0L, M5EYE ol 060D FMLOBEGMBIL 56 543U
3bGobbgmmgdo. 3569300l OOl  T9dIY  SLBYMO  30OHMLYdO  OWHOJBIIO
LYD™bYE 306HdS.

HA 9960l 80bg300 bgds 3m0o30b 306m900L oxam5390s 3969303016 X 3MIBJOSQ,
X3IBJOOL 2565beqds bgds X 9b3m-l LomsbsddM@AE™ 3963 Mgdol Joge ImEoM3meEoty
3061900l dgLHogwrols 99agdbY oymbmdom [35].

©OLEEgmdom A/HINIpdm09 26030l 3060m9d0 ogmxs 8 296930376 xamMRs.
39930660 dEodo A/California/7/2009 §59mo@96L 1 xamx3L, ebs®Bgbo 9300 Xame30 o0
3060L0LoYOL  2oblibgoggds  530bmAzo30L  33erogdom  S203T, G®IgElsg 9do@gds
d9L53530L0 X YMBOLHMZ0L TbILOSMYOYIO FME)S(309d0:

X330 2 —N31D, S162N (ge003mbosiool «dbols 89dqbs) s A186T;
X330 3 - A134T s S183P; sds@gdom 51939 bbgs 3993o30900G;
X3799130 4 - N125D;
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X350 5 - D97N, R205K, 1216V s V249L; bsbobsb Lbgs 8@o30990;
X350 6 - DI7N s S185T; bdoMso bbgs 849@)9309003;

X350 7 - S185T s A197T; bdoMs S143G; Igbsdarms bbgs 3493930900(3;
X39930 8 - A186T o V272A.

0 BgHBMbJdBY OO0 (30032909096 39-6, 1930653 GLo 6B.1 J39x 3300,
090535000  3060191900. 5Mb0db  306MLgdl 6B 39Xy MBOLHMZOL  OTsbolinSMYdYE0
31393090096 9hHmo, Mmam®mogss K163Q, A256T s K283E (HA1) s E47K, S124N o
E172K (HA2), 54300 59539000 530b6m35530L (33¢00¢q0900 8900099 3mbo3090bg: S84N,
S162N (30003mB0ws300L Mdbol 99dgbs) s 1216T (HAL).

A/H3N2 306wLgdo ogmags 7 2969303960 xaMx3s A/Perth/16/2009 306Hx9Lbosb
390569300 5 bollosmMY0056 J398mm Jm3999)0 5TMBMBO350S 33EXP0EGOJIOm:

" X0 1 -P162S, 1260M s R261Q;
" %2930 2 — N133D (300030D0s300b w0bols o356039), R142G, T212A s V213A;

" X3RO 3 - v fjergddo yg3geraby BeOOME 393OEIWIONWO X3IB0d, HMmIJwogs
0gmxd bdd J3IXJINBIQ:
- (3A) N144D (3030mB0s300L 9360 35693), N145S, V2231 oo D487N;
- (3B) N145S, A198S, V2231, N312S s D487N;
- (3C) S45N (a003mboEsool »d3bols 99dgbs), T481, A198S, V2231 oo N312S. 0530
dbc03 9L 939x%3B0 0gmxs 3C.1, 3C.2 s 3C.3 J39X3IBIOS©.

e 3C.1-Q33R s N278K (HA1);

e 3C.2 - N145S o V186G (HA1) cos D160N (HA2); c05939d0m o9 29dm0gm 939X 3930
3C.2a, ®MIgroi bsLosm©Yds (33wowgdgdom L3I, NI128T (ae03mbowsiool
mdbol 99dgbs), N144S (e003mBows300L dbol ©o39Ma3s), N145S, F159Y, K160T
(303mBosE00L »dbol d9dgbs), V186G, P198S, F219S, N225D s Q311H (HA1L).
3G930900L 99950 FoMdmoddbs 3C.2al J39x 39RO, HMIGULsE 993L (33C0Egds
N171K HA1-do o 177V s G155E HA2-8o, 3936 93Hodl ©9953)9d0m 509b0dbgdsm
dm@o30os3 N121K. 3C.2al 439x 2913003 Ho0r8moddbs m®o 3esli@geo:

v K92R s H311Q HA1-80, @sds¢gdom I58V 6 R142G (HA1);
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v  GI50E HA2-30, 3936L 543U ©@sds®gdom T135K (gerozmbowsgool «mdbol
©535635) 6 1140M (HATL), 3936 5gd3b slggg R142K (HAL).

e 3C3 - TI28A (3e003mBows3ool Modbol s3s6my35), R142G, N145S and V186G

(HA1); gb 3069919003 04ma3s ©985¢3gd0m0 3995309000 8990099 J39X3IBIOS:
v' 3C.3a - A138S, F159S s N225D (HA1), 3936 od3b ggerowgdss YI4H (HAL).
v 3C.3b - E62K, K83R, N122D (303005300l wdbols o356Ma3s), L157S, P198S
5 R261Q (HA1) s V18K (HA2).
" X350 4 - N312S;
* %2930 5 —D53N, Y94H, 1230V s E280A;
" %2930 6 - D53N, Y94H, S199A, 1230V oo E280A;
" %2930 7 - S45N (30003mbows3ool «mdbols 89dgbs);

B 2®030L 3069900 39693039600 s 96EGH0969M0 Fsbolioomgdagdol Logwdzguby
406056 M6 bsBl: Victoria s  Yamagata. Victoria boBl 93l gbmo 3969303160 xams0
(clade 1), ®M3geroE 990905 MO0 J39xdIBR0LIRE: 1A (bslosmgds 33wowgdgdom 1117V,
N129D, V146I) s 1B (L58P). Yamagata-ll bsbol go®xlgdo Jdbosb d9-2 (R48K, K88R,
P108A, D196N, S229G HA1-do o E132D HA2-3o) s d9-3 (K88R, N116K, S150I, N165Y,
L172Q, D196N, N202S, G229D, K298E, M251V, E312K - HA1-8o s E132D - HA2-8o)

X39%390L (clade 1 s clade 2).

2.2.3 Lsbogmaberm 3o3wo

35306-bosbsdo 9930l 9899, 3G030L 3060LoL LEFoBbYL FoMdmoql g3omgEreo
X 90900. 300Ul 5J3L IMeg5eo 8gdsboBdo, Moz Aol gbdoMmgds Lolwmbodo gbgdol
930090l 2)xM9Jd30 gofigzoLs s o3MEIWYdsd0. M(393GHMOMb dJoL Mdsbo -
The receptor-binding site (RBS) - 5ol omoomgmwo HA 9mbmdgmols 89906msbols
OLGIMO0 dMEm, HMIGoi B393080329M05 Loswol d5s30L5a0 s 533l ImIoxbsgg
239004 BHMBoLMID  ©3930060gd0L MbsMo. 30MMLOL  39TogeBHobobo gdsaMgds Loserol
05935-35¢05dHmBol 393006 (alpha(2,6) -5005d0569dd0 o alpha(2,3) - 1M0b3zggddo) o
45e0d@gds  Boseol  85539-39358)BHo@bobl  3mdwgdlo.  MHgu3oMIGHMOWME  BHEMsdEdo
3OLYdME0 3OMBGHPOHGd0 390520 EH0bobL berghl MG Lydgdmgmws HA1 s HA2.
L9BMbMGO gM030L 30MHLgdol 39059 mEGH0bobL goberghols sl 5d3L 5d0bMTsozs
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5606060 s 3ows 0dwgds AbMEmE LLLBbmY 4Bgddo sGLYdMEo BHMoxLObol Abys3Lo
36OMGHJoBgool  Bgdmddggdom s  0bxgd30o3  TgLodsdoleo® M 3IS0HIOVIE0s
M9L30OSGHMOM  BHMOJGHT0; FoIWIsMMPBMM0  BHOb3gol Mool  306HLgdL 30
(053.A/H5 o6 A/H7) qobeghol s00a0sl 04300 6530096009 s6paobobo s sd0@masg
bbgo@slbgs 803303)9ME0 BIMIY6EHJO0 530¢s@ Ferol slgo 3985w w)E0bobl, sJgsb
39930656 3000 S30WBE 3MEIWEI0S MEORRYBODBITo S YH0sBJIL Lbgoolbgs
MmO960mgdL. aobwaholl 990y 30600 9bMEOGMBOL oo bzgds Fsldobderols
2% 69000. 30600 MBI 0FMHJds VXYoL doMM380 s 0ffygds 306MLOL MHY3W03530s;
Sbrofo®dmddbowo 306Hlgdol 6yoMsdobosbs barghl 3538061 MYEI3EGH™MOL Loswols
95535L5 @5 3060LOL BYE30OL IMEMOL s 9IS 30OLBO GH™M39dL Y OIL. YIXOJTo
39360056 sbosgro 306060l (o®dmddbsdg LsdMsm@ 6 Lom-05 LsFodm.  g306MmLol
309653 gds  ofjgg3l dsb3obdwol  MxMggdoL  33MASL  30MHMLOL YRG0
399030006 Modgbodqg bysodo [36-38].

3M030L 306LOL (3bM39WdYMBIMBSTo SOLIBOTBSZ305 N-2e03MBOWS300L BAMO.
Sbo Homdmddbommwo HA gows 9bm3esbdmé 850g/amemxols 53560530l 1odwnowqdoo
A®5BL3MOGH0YdS 3eoHINGH F93dM65T0. BHEMBLIMOEGH0MIOOL ©OHML bogds HA-ol N-
303M0DOWOE0s - F5gMol Imerg3mes MmEogmbsdos®oo (9.0. 3w03560) 3538060900
300l 3930l SB3sMOR0bol SBMEL. HarolzmBowsEos begds 30ol Imerg3mEsdo
09000930 05630000930Mm30L  5MOLYdMIOLIL  N-X(69d0LdogMo  5d0bmdsgozs  3OMErobols
39605)-S/T. 39053 3Hobobol  2e03mBowIsE0s  493wgbsll sbabl aMo3ol  306MHLol
363096 OMdBY, 300 gbGHMBsDY, M9393BHMOMIb  ©353006M9dsbY s  5.8. Doy,
9353900 Fod9d0 bgals MBwosh s63HoLbYMgdl 306HXLOL 25690 MIEgddo; dgmy
dbem03 203MmDowsE00L MObOL 835035 Byl MHymdlL 3060MLL s30MsE FJ0gdsgGmml
500530560l M9(393BH™M 9L s Tglodsdobo d9EOE P3O EIwEIL [39].

50053056l bgdm  Lobbmd gHgddo od3l dbmerme alpha(2,6) — M9i393GHMM900,
53M0b39w9dL alpha(2,3), bmmm mOHgdl 3o mMogg [40, 41]. s30GH™mI MO0 cmo3dol
3060L0L  93mEmaosdo  360d3bgem3zsb0  MRYME0s.  JOMOOMEISE  5E305bOLS s
10063900l 3Mm030L  300Lgdom ML Es0bgBOMYOOL  Fgdmbgzgzsdo  sMLGdIMOL
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GobmOGSEo0l  IgBHo  Fobbo  (Foy. OmymeE gl dmbes  A/HINIpdm09  go6oglol
d90mbg935d0).

69393G™O6  ddolb  Mdsbo  bbgoolbgs aM030L  306MMLgdL  39dsmEobobols
396Ub39390M  3MmBoE30gdbg od3m. A/HIN1pdm09 g306HLobsmzgol gl s®ol: 190-helix
(590bm03z53900 184-191), 220-loop (5d0bmBs1o3900 218-225) oo 130-loop (5d0bmsgo3900 131-
135), 3mbLyM35Eo «dbol 530bmsoggdo Tyr-91, Trp-150, His-180 o Tyr-192 [42].
A/H3N2 3069b0b  69393G™Omb 330l mdsbo  Ho6dmgdbgds 3mbogogdbg  130-loop
(5906M3553900 134-138), 190-helix (5906mIz53900 188-195) s 220-1oop (580bmIz939d0 221
228) s 3bLgMH35EHo 5d0bmdzo3900 Tyr-98, Trp-153, Glu-190, Tyr-195 oo His-183 [43]. B
30030l 30091930l M9393GHMOMb 3oL BBl Jdbols 190-helix (5906mTgs3900 193-202),
240-loop (500bm3go3900 237-242) s 140-loop (530b6mIso3900 136-143) s> ®ombo
3MbLgM35¢ Mo 5d0bmdgogs Phe-95, Trp-158, His-191 oo Tyr-202, [44].

224 5053995 5 33dggMds do0M9gdmdo

3M030L 30600 55F05b0EID  55T0BL  Josg39ds {390l Lodmsergdoom,
doM0MO©I©  b3gwols s  3990bgdol  MML.  s@sdosbo  sliggg  FgLadergdgEos
©506x8030OEIL  ML3OSGHMOMOo  193MgBHom  ©00bIMOGdME  Logbgdmsb  sb
B905306090056 Jgbgdom. 0dolLomzol MM sEsdosbo s0bgooMEal, 3060MLo  Mbos
dmbggl Lobbodo aHgdol WMmOM3sb godlBg. 3060LoL dogrombmdom bsfoerszo
399moymas 353000l 19g3MgGHOL LsdMsegdom, 0.1 93w S9OHMBMEo dg3o3L 100-Bg 9@
306LoL Boffoesll. 5980560l sds0bx3030M9d9w0 MBS 100-sb 1000 bsffoers3s8wy
996ygmdL [45]. 5535009090 50530560 gosdEYd0s LoA3EHMIGOOL sfYgdsdwyg 1 rom
5Mg O 9939509d0L B0obgdol AsdM3wgbosb 5-7 ©@EOL  gobTogwrmdsdo, mwdss
05393990 306Ul MBOM EOEHLIBL 10 ®YIY odMYMa39b [46, 47].

BmbmnbMMHo 40030l 99dmbg9350 50530560l 0bT0E0MYdS b ds O535YdME
56 933096 136063900056/ (3bMm39009b 330 ™M 33900 3MbEIJG0L 898mbggzsdo (Do,
bgagdol 56 sdsbs dm3zwrol 9909y, 306050 3308 LETMOgdgdOL YA MEgdILYMRs
o Ubgs). 93609039 5580560 535000905 Q99350 JIMWO  BM0b3gwol  MgMIMES©
5919918539090 360MYJEHJdoL 15339050 godmygbgdols dgdmbgggzsdo [48].
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3M030L 306LOL 498G GMdS Q56M9MTo TIMI0WYOIM0S M53Yb0dg BoJEBHMMHDY,
OMPMOOES  39M9ImL  3H9a39M9@GHIOS, MEEGHMI00LRIMO  35TMBb0Zggds, Hywol pH o
9560005bMds. +4°C-Bg (yoedo z306mlo 9hHo ™399y 06sGRMBIdL Lomaebarolivybs®o-
9bmdsl [49]. 30600 530 0b65dEH03060Yds BL3OMEHOL, JermEOL s seEY30©YdOL
39933900  ©9HB0bxgd@obdgdom. +70°C Fopowo 9a396MmsG Mol 30MMd9d30 aM030L
30610 (59@Y603dg Fodol 2o6353cMdd0 35653L LOEMEbEOLYIBIMHOIBMDSL.

225 3wobogs

3M030L 063905309600 3gMom©o 1-4 ©Egs, Lsdwmormo 2 ©eg [50]. a®odol
doMomso  LBod3GHmdgdos bgwgds =38°C, 8993036905, bggers, LYYOM, ™Mog0olLs ©d
39960900l 330300, Ygmob  3H3030¢00, ULosghmm  Lolbnl@g. 853839000 Jgloderms
3903w0bgll  93MgmM39 ©gd0bgds @S OsMYSE. M030, GMAMOE falo, ©s89body
QOOEL gho 33005009 2MdIgds, wdazs dgLedgdgeos 3093 2-3  33060b
2963530 Md5d0 MRl Lolibodo aBgdoL gooBosbgds, o3 3eobogds bggwoms o
LosgBomnem LobmbGoo [51, 52].

3603035 d9Lodgdgw0s 25dmofjzoml 8dodg QoM gdgd0, MMAMMOESS 36930mbos,
93000535305, BJIOOWMMO AMWYOHIO0 ©s LobMLo@gdo 853339000, Jom3sMHPOEGO,

9639850E0, 396G MOmHo  ByMzmmo  LobEgdolb  IMP393900, I EHOMOYIEMwOo
©3056M0LMdS S 9.8. oMM YOJOOL 496300l MOL3Z-X MBI  F0933690056:

3oby s LEbbmdo LobiEgdol JOMbolzMwo s935Yd0m F93yMmdowbo; OsdYEH0M
553500909b0; 330609 5 bobsBIMo sbs30L 30Md0 s MOLYYEgdo [53].

DX IO 300395 guodms gBHIWMdSE J9dMmof30ml, M3 30MH39Wws 300wy 56
395 d5dBH9Moe 3693dmbosls 993930060 9ds. 2009 gl Lo3zwOO JOMOMIWIW
SLEMEOMIOMES 373539 ML30MSGHMOMEO OLEMIL LObOMAOL gob30mMIMGdLMLE [13].
3003056 sbMmE30MdMEo  36930mbos @O WgBIMds  Bg@gbhows  AgmEgMEo
05JA9m0o 06939930000 5MHOL 453mf 390 [54]. S©LIB0TBSZ30s, BMT FoMMY9dIOOL
9m39bBHoLomM30L AM03DY 2odm33wg3s bdoMs otymzom 3sbbl odwgls (3060HLoL
D90 LELMBm Hgddo WYAHYJ30° 309698 0s) s FgLsdsToLO FMHO30m odMf39ME0
3905335093900 BNLEHO MoMEIOMdS V)(36MdO..
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2.2.6 03d96odgBHo
36030L 250053560l 999 9BEHOLbLYMWgdo 5sd0sBoL Lolberdo dogwro bLomaberols
3963530mdsdo MBgds, LHmMg 5900 s50blbgds 2009 gl sb53Mm356 30Mgddo gMo3ol
39569800 9dgdo J0dEObIMGMDdS, oYL Fo0 5©0IMIBbEIm SbFEHOLbyMwgdo 1918
feool A/HINI 3060l dods®o [55, 56]. dorbgsegzs 96EGH0olbYegdols s®lgdmdobs,

3060L0L  Bgs30MHMo  BEGH0E)bgdoL  dmdoz0  FMGHOEo0L  edm, SBEHOLbgMMEOo

5933390300 BY6J305 Herosb (ersdg 3e0gdMwmdl s TgLodsdoLOE  9@F0s6O
dgbodems gmzger gl s0bgogomogl a®o3ol goMwmlom. x35Mgobo 0dwmbodgdo
30650 30390L5 O 393039l FMMOL 56 SOLYGOMBU.

3630969Mm0 1560 4Mm0o3ol 306MHMLol 3935 Eobobdo ol dmbs3z39mgdos, Losa
3bGoLbbgmo 3530060705 300HLL ol AsLIBJOEBHGMOWGdsE. 53 Bbol  FMESEos
59390m90L  9B6GHOLbgMol  FogH  30OMLOL  SFMEBMAL s  LmMgo  sdo@Hmd
9600369035605  gM030L  300Lgd0L  9BEGH0EIbMMO  M30L9d9d0L  Tglfogs s dsmo
3930600306905 gbmIME 3309390 sb.

A/H3N2 306vLL 593b bmyomo s6@GH0ggbm®o mdsbo: A (s80bmdzgsggdo 121-138, 140-146),
B (5806m8553900 155-160, 186-199, 246-247), C (500b6mdzs3900 49,50, 53, 54, 271, 273, 275-
276, 278), D (500bmdgogqd0 167,201-207, 214, 216-220, 222-223, 225-227,242) ©s E
(500bmdz03900 62, 63, 75, 78-83, 91-2, 94 [57].

A/HIN1pdm09 3069LL 593b 3000030 5 963H0g96w9m0 3560 Sa (b3emEogdo
124-125 s 153-165), Sb (580bmdzo35 187-198), Cal (530bmdzo3900 166-170, 203-205 o
235-238), Ca2 (5806m03553900 136-142 0o 221-222) s Cb (5d06m3s03900 70-75) [58].

B aM0o30Lb 5630960  mdbgdos 120 loop (5d0bmdzgeggdo 116-137); 150 loop
(56906M3553900 141-150); 160 loop (5806mB;553900 162-167) s 190 helix (590608553900 194-
202) [59].

227 @3dmM3¢MOH0MEo 330093900
3M030L 3060 306039 259MY39L 599M039eds d9360969dd> Shope s Lewis 1930

Dol 0m6H9d0sb 3M0blEHMboL Mbogzg®bo@g@do, 583 [60]. 55305606 3oGm3z9ws
300308 306LoL  0BMEs30s Fgdegl 1933 (gl dGOEBYds 93319356M9dds Smith,
Andrewes s Laidlaw doq» 3000l @rsdmGo@memosdo (bosbol Bsdmbotgsboom seslibgdmabgls

24



J63306900) [61]. 1936 (ol s3LEGHMo0geds 833¢093560s Burnet 3M030L 3060 25HoM©s
Jomdob 33960 3bdo [62], GomoE ©oLYdSF0 oL 30MHLOL 3900 Tgufogarslis s 35g3obols
39949600l qlodgdeMdsLs.

3M030L  3060HLoL  33e0g3580 3603369 Mm3sb0 Bsdoxo 0ym 306MLOL OBMEISE0S
IXOIQIL FICOYODY. I035¢0 d3Imdol JogbgesgsE LbgaEslibgs XMV
bsbgdbg 0030056 3960 HgObgdms gMHo3ol 306MHLoL  LgMomMwo AsFMI3eGds, MM
35L551900L  F99ao© Pomdmddbowoym ds0bx303060909w0 MbsGol dJmbg 306MHlo. 1960
0ol Wong s Kilbourne (306bgerols mbogg®lodgdo, bormom®zo, 58d) 306M39wgdds
29Ol 4M030L 30OHMLO  39BHIMM3MoEE  (3mbowdBHogzol) VXM bsbby,
536005 Igbsdgd9wo 50BMBbES (F0GHM3sMOMMmO 9539JGHOL doMgds S 0bx8gd30MOO
3060L0L 2obBM©s [63]. 1968 gl Gaush s Smith (LsdbMHgm s3MEHOL Mbogzgdlodgdo,
5dd) 30600 9odmyzgl MDCK 9yx®goone bsHbg (Madin s Darby dogé 1958 §).
0909853900 dsool  m063dwol  Jumgowol bsbo) [64]. dsb dgdgy MDCK
IXOIONWO bsBo 5dBH0MOms© 259m0ygbgds AbmBEoml Bb35ILHZS WHdMESEHMEM0530
36030l 306H1gd0L 0BMEISEOOBIMZ0U.

x960m-b  Boge  9900o390o  LobgerddwgsbgemU 05bsbdo  doMHomso
W5dMMSEGHMOH0I0 FgMYI0 3MH030L 300d0L O0RBMLEH030LS S 30MOHMLMEMAOOO
B953by390Md0LsM30L 360U 30690l 2450MmygmR3s o bdGH03060905
390520 EGH0bs30ol 0630306M700L dBom (30HMLoL 96FGH0ygbMHO M30L9d9d0L Tgbfagarol
doBbom);  LgMMWMPOMOHO  OSRBMLEBH0ZS 39953 EH0bsEo0L  0630306Md0L  ABom;
LYOMEMPOMOO OIRBMLBH03ZS F030MMBIOEMIODIE0OL LETSEGd0m; 5J0MSTObOIBIL
b9dGH03060905 690658060055l 0b30d0oMmgdols 9900 MEOom; dm9399)H0
0096@053035305  3mb39630MMH0 96 Ogoem  ©MH™MTo  3m0dgMsbImo  X93F3M0
695J3000; 3060HL0L 0©Y6EHO0R035305 0FMBMBWMMOLEI6GMwo dozhmlzm3oom [65].
3905 5doby, d93g  bEIMIB  FoBOMm  godmygbgdsdos  93BYITBYLZgMdSTO
1933960609053, OMIgoi LGNSOl 0deg3s Fg30LHogzemom 306MHLgddo odobytr

(331090900 29bmdols mbyby.
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dbmdmdo o Lodmoem  Loddodol  gMo3ol  EOML  F3MOBITMBS  JOMOMHWI©
1033GHMINEO05, M8 45350 gd0L 3d0Tg J0TOLIMYMBOLLL b FMO30L QMM ™MEGdgdOL
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361935650 59559500 3e0b039M0 330093900l bbgosalbgs 9@o3bgs [66].

M2 56Gbob  dem3s@mMgdo  (3sy. 9936@s00b0, M08sbEHs©0bo) derm3sz96 M2
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3996530 q05l. 330939035 9B39bs, MM 537585 TM30MIMoMg Lybmbm@mo gGmo3dol
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5990599 (FOOowMmgm bsbgz3smLRgOH™ML 39969080 LolvMzgeros md@maddgedo).
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Logomggemmdo  dmE3om3modg  gModol  goMmlgdol  JgLfogeols o

93009300 My0MO0 Foboliosmgdgdol 5650 BOLIMZ0L godmygbgdEros MdOEIOLOLS
Jmm50LoL Loy gbo 35Hgd0lL 2010-2017 §f). LyBMbgdOL Fmbsigdgdo.

33093590 BoOmvo 3¢00603980L 39MLMbswo 15300306039ws© 049690 xo6dM-U
dog6 999853909 9dmbg930L 49BLOBOZMYd9OL:
2603010523500 553500905 (ILI) - 39d396M5GH«M0L ©99:3500 dmdsBgds =38°C, bggws, ygwob

039 96 L™, BooEYOS S M530L (3H3030¢00.
ddodg 9(3539 MHL30MVGHMOWMWOo 0bxgdios (SARI) - =5 {iewols 353839000: dmerm 7 EOl

2963530 Md530 256300050900 3bgwgds =238°C s bggrs 96 ygerols ¢3030eo s Jmdobo
36 bmbord3zol 30560LMdEs; beaem 5 Hersdg sbsgol d538939000: 3bggds >38°C o
bybodzol Lobdodmg >60 fwmmdo 0-1 m30L BgoEr 353d39dd0; >50 (wmodo 2-11 mz0L
05303903d0; >40 {momdo 12-59 mz0l 853939000 s J0bodd gMmo J390mm Jomomgdo
30bozmemo 603bgd0sb: ogzol 96 dMdMmo  33900L  MMbIOMMDS;  A96TgMMgdIOMO
©9006905; @gm9M200 56 MAMmbm dYMIsMgMds; 4ed3gHol Bogz50M©bs Lbodgol
6L [76].

2014 §e00sb 30 LogHgb d5Hgdd0 45dMm0Ygbgdm©s K96IM-U doge FqdmdsgzqdEro
3900bg930L sboeo 4sbLsHw3zMgdqdo [77]:
236030103523500 535009090 (ILI) - dmerm 10 ol  56353crmdsdo  9Ece©

39630m56M90mwo 83539 MgL3oMSGHMOMWOo 0689300 FoBMIowo 3bgwgdom > 38°C o

b39@o.
ddodg 93539 ©ab3oMsGHMOWMmo 0bxkgdzos (SARI) - ILI 898mbggzol oblobmz®gdsl

59539000 3mb30EswobBo300l LsFoMmmgds.

28



LogMab 85H9dd0 353096398056 603900l 5d©s bEgdMmEs K9BIM- Fog
dmfimadomo 9., sw@Hghbsdomwmo g  LoLEGIIGoMOO  JgMbBg3zol  dgomeol
3o09mygbgdom  [77]. BodMFol  SLogds oM ogm  LyFoOM  ©MIMII6EHOMIdIMOo
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1939830l Bosmzwom (18 m30L 496353wMd5d0), brwm Wdmswm 33939 ILEOWWES
2014 Hgobs.

33093530 Bs30L5mM30L  98Mm0Ygbgdms gdymdo  3M0GHIMH0MBYd0: 35309DF0
69doldogmo  ospgbmbom,  GMIgwos  dmbzgdmEs  33eg30Bsmzol  FgMBg
155350039MmBMmTo s dmerm 1 ferol 3963s3crMdsTo 3bM3zOMdES LodYYMYg ML Mgr0MmbJdo;
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bbgo@slbgs 39Ol godmbboggdol dJmbg gerrmm®mqlizgbdmeo 86 39000m. ©b3-ob xs3F30L
3fgmdoLsl  sLgmo  b3wgmEGHo©ol  ,Box Mol F9dmbggzedo  sme® bgds xsF30L
090amdo  oaMdgagds, Jglsdodolo  Mgod300L  ILEOVIgdOL 90Ty  3MM3IYOS
Ubgoolbgs BMmdol FeymMgbzgb@ o Lomgdsgzom Imbodbwmro ©bI-ob §GmLAdgbE 0.
3959303160  565¢0BsGHMOOL  3o30wsMTo, MMIgETdoz InmoglgdMwos  B3gE0sw IO
390-3m0d96M0, 9w9dGOMmEbol B9gdmddnggdom bgaeGH0Mms© ©IFMbEHMEo  ©bd
53653096900 8098500790056 ©HIOOMO© FMbEHMEO JEgd@GBHMPOL3IGDh Lbgzsslbgs

42



LoBJoMom (35@o6o BMsadnb@gdo LHMsxs©, bmwm oo bgws); 3530ws®mol dmermdo
3OLYOME  @HYMHO  500B0sBJIL  BMTol  Jobgzom ImIMms30 BT FEOLRTIBEHGOOL
RBMOLEIOGHME 8563gOL, OHMIGEoE d909R9© Sb039dL sTsbILOIMYdgo LoaMdol
9Jmbg  Lobsmeols  GHoEsl; 53 935651369l 3obMWMBL  L3goswEmo  Lyblm&o,
30033099390 3M:MAEM530L BodMsgdoo BYds Loabowrgdol 0bEgM3dcMg@sEos s ©bA
560000930 MdoL fozombgs [82, 83].

19339606905 8MO(393 ©5dYb0dg 9B3L. 306039 9B3DY 9930w YdIE0 0gm MHO30L
306LoL MBT-0Lsb EbI-ol Jowgds, H3 4960Lmz0l 359m0ygbgdmes 2 fygowo 36503960,
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+5 83 F* (100pmol/pl) + 5 93¢ R* (100pmol/pl))

H3 3650896900 N2 3650896980 H1 36350896980
HA_*F_1B NA_F 1 1 HA F_ 1
HA_*R_1323 NA_R_1090 HA_R_1142
HA_F_453B NA_F_415 HA_F_313
HA_R_1778B NA_R_1465B | 2 HA_R_1142

NA_F 1 HA_F_768
NA_R_1465B | 3 HA_R_1771
HA F 3
4 | HA_R 1217
*F - forward HA_F_484
*R - reverse 5 | HA_R 1217
HA_F 373
6 | HA_R 1701

gb®oo 7. RT-PCR botgdgom s6g I 3x6 M95J300bsmzol

953960 6-05 1 Gg5gd05Bg
2X 3153960 6.25 93w
RNAase out 0.12 93¢»
SuperScript 1l RT/Platinum taqg mix 0.20 93¢
613095H900Ls9b Mo30LBIEO Fyseo 3.90 93¢
RT 3650990900L bstggzo (10pmol/d3em)* 2.00 93¢
bo33wg30 CbI 1.00 93w
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4°C 800350

95d300L ILOEgdOL T9d9 M0 S 03039 Bodmdol RT-PCR 5330g035300L
3600030 9OP056©JOM©s gHm Lobxs®do.

99000930 9H930 0ym 30639000  IXO  3OMEYJGHoLsRD  Fgomgdoo  dmzwy
53653996900l  B00qdS/259M53agds FgmMg 3xM M9godigool  Lodvswgdom. H3 s N2

396900LmM30L gsdmoygbgdms 6-6, beagnm H1-bogol 3o 10 flyzowo 36503960 (sbGowo 8).
Bo695J30M 569 0530930603900 IHBoEYdMmEs Platinum® Taq DNA Polymerase 6536990l
LodMogdom, beenm dgdgy Bobszzers SuperScript III RT/Platinum Taq mix 653609d0m,
3065056 ®mamO3 999amddo gmegHBol Mgojaool d9wgaqdds a30P396s m3909Lo
36MHM©JGH0 d00090MEd. 0©95J30 8080bsMgMd®. 25 93¢ dmEmdsdo (3bMowo 9).
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300 8. 3650996900l Bsdmbomzgswo II 3x 6 Ggsgzoolmzol

H3 3650396990 N2 3650896390 H1 3650890980
HA_*F_1B NA F 1 HA_F_1

1 | HA_*R_589 1 | NA_R_726 1 | HARST71
HA_F 2 NA_F_180 HA_F_34
2 | HA_R_975 2 | NA_R 702 2 | HA_R 571
HA_F_391 NA_F_415 HA_F_313
3 | HA_R_1323 3 | NA_R_1090 3 | HA_R 1142
HA_F_872 NA_F_415 HA_F_1469
4 | HA_R_1425 4 | NA_R 985 4 | HA_R1771
HA_F_453B NA_F_880B HA_F_1469
5 | HA_R_1323 5 | NA_R_1350 5 | HA_R 1701
HA_F_1210 NA_F_905 HA_F_1265
6 |HA R 1778B |6 | NA_R_1465B HA_R_1701
7 | HA_F.3

HA_R_625

*F - forward 8 HA_F_84
HA_R_490

*R - reverse 9 HA F 373
HA_R_1217

10 | HA_F_1119

HA_R_1593

*36150096900L bo6ggz0 -80 93¢ H20 +10 83w F (100pmol/pl)+10 3¢ R (100pmol/pl).

300 9. I 3x6 Hgsd300Lsm30L 458mY969dwo LoMgogdaom sMob d9dsyqbermds

II 3% 6 Labgsgzom 560l 306390 39Glos

II 3% 6 Ls®gsgdzom s60ols IgmMg 39GL0Os

953960 6-d5 1 Mgodosby | M9oa96@0 6-d5 1 MgsgdosHy

10X 3x6 d4953960 2.593¢ 2X 3x M d9x3960 (Superscript I1I) 12.593¢m

25mM MgCl2 2.00 83ew - -

10mM dNTPs 2.00 93¢ - -

Platinum taq polymerase 0.15 93¢ SuperScript III RT/Platinum taq 0.3 93¢
Botrg30

613009590 0Ls56 16.40 93¢» 6130095990 0L56 9.2 93

0530LBo0 Fyowo 0530LvR500 fgseo

IT 36 3650396 gd0L Botrgzo 2.00 93¢ II 36 3650996 gd0L Botrgz0 2.00 93¢

I 36 Hgodzool 30mEdEo 0.80 93¢ I 3x6 Ggogdzool 3hm©mdGo 1 93
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4395 Bmbeb 9ds@gdmes 150 3 3030 (+4°C) 70% 0Dm3OHM3bMwo s bsHo©
969 ©30393H9d0m;

35639¢30/LEHM030 (396GHO0RMY0M©IdMm©s 4100 d6/fior-bg 30(0;
3¢96393H0/LGHM030 0139MHMHYOMEs bgerols gemo 33390M0 dMdMSMOOMm;
39d6OMdoL  B0Bbom  3esbdgBHo  (396GO0RMYO0MOIIMOS 50mdMHbgdmn
0pMdo6gmdsdo 1o 185 xg-bg, bemerm LEGM039d0 30 MO3LEYOMPS 3934949ddo
15-20 oo 25L59M™MdS;

360 EHo obbbgdms 10 83w Hysendo.

2016 §gaol 0BM3OM3BMmwom Mgsbzs Bsbogzwrs MBOM  BoMGHoz0 dgmmom

ExoSAP-ob  153995¢090000  golygmoeggdom, Mobmgobsg II 3x6 36Omomddol 10 gz
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9953)99m@s 5 93¢ 3030 ExoSAP @ bo930 0©pd98m©s ;mg@dmaogzwgmdo 37°C-%g 15 oo
+80°C-%g 15 on.

290—q 9 AOMRMOIHO

533w0x03E0MdME0 3MMEJGOL MomEobmdols 99xusLgdol obbom sE3owgdgwo
0ym dobo  290—9wgdBHOMBMOIHBO  SRIOMDBOL  29wdo, Mobm3oLyE  F9dM0Ygbgdm©s
0BM3OM356MmEom 96 ExoSAP-om 20bnmoggdoviero II 3x6  6H9goggool  360H:mwddo.
3mOIBOLIMNZ0L IBOOEIOMS 1,2% 535MHMBOL 90, HOLMZ0LYE SRIMOMDBS 0bLbYdM©s 1X
TBE 6 TE 895396 do. 100 der g9l 9dsGgdmes 8 93¢ GelRed, HmIgaroi Foddmoygbl
639060l 85539008 B MOgL39bGHIC  LOgdszl @S 90O d  dMMI0EOLHYSD
39635390000 56 5MHOL dE0ge BHMJLoIMO. 5 83 533W0GB03s300L 3OHMPNMIEAL gMHgm©s 2
93w Loading dye (39080 Bsbo@z00Mmo Lowgdsgo) s ©o0@sbgdms 39wol gmlimgddo.
2523963900l B0l A5B6LsBEOZMOL dobbom gedo sln39 I0GBIOM©s 100kb doMzgMmo.
390 0xsMgdmEs 1X TBE/TE dM539Gom ©d 99390m©s 3memqgHBol Hgdios 120V dsd30l
306Mdq0do Lsdmoem@ 30-40 foo. 9093990l 30H95E0BIE300LIMZOL  5dMm0Ygbgdm©s
A®9bL00BsEHMOHOL M EHE00LGBIOO A5TMUBb0Zgds (LyGomo 12).

BMOsmo 12. 20030l 3060gd0L 1193396060930LSL 1T 3x M M195d300L 3OMPMIEHOL BMEIBOL LGSO

0v) gmOgHoL BYMHSMO ©T5305gMBOWdI0 0gm b 30BMOMe© ©B3-ol
Dol sbsbgs ogm Fglsdergdgero, 3s30b 0ydgdmos d9damdo Big Dye 695Jgos. 0w
B0 56 b, 3580b LoFoMmm bgdms II 36 M95d300L godgmMgds. Lggwo HBmergdols
d90mbg935d0 30M©Y)JEH0 Bo30gdm©s 1:10 fgsewdo.
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Big Dye 959309

1933960609008 MMO39 9BHO3DY 259myqbgde 3M50dgMH9dL 3dmbsm MboggdlsMo

390 (M13), Gs3 9950E0390s Big Dye 695J300L ©0o0dsl, 390dm 53 9339 5006 oym

LsFoOm  ggbldgEoB03MMO  365089Mgd0, ULs3dsolo ogym dbmemmeo MI13F ©s MI3R

36150396900. ©959d300L5030L A5dM0Ygbgdms BigDye® Terminator v3.1 1933960l 65369d0

(Applied Biosystems) (gbMogro 10).

3b®ogo 10. bstggo BigDye G1gsgioobomgol

6953960 6-05 1 (95gd305BY
Big Dye Terminator v3.1 mix 193¢
613095H900L596 Moz0LBIEo Fyswo 5.5 93w
Big Dye 5X 159339606930 8953960 293
M13 36509960 (F 56 R) 0.5 93w
1533¢0930 3OMEAIOO 183w
been 10 93¢»

3563930 00039IM©s MYMIM(3030 Mo 8989 306HMdYdTO:

9bsGHMEsE00

N 10§d

50° Cmmmmmmmee s 59

S G 4 oo
o94™3690os

O 809080350

FoOd0 3M50d9M900Ls @S BM3WgMmGH0IOOLOYD 2obsfdgbws Big Dye ®gsdisool

360OM©MIBH0  LMRme3gdmEs  0HBMm3OHM3sbmmom, GmamOE bBgdmomss  sofigdowo  0d

3obLbg03900m, MM dmem 9B3BY 3OMm©OYIEHo 0blbydm®s 10 93¢ gm®Isdodo. gb

dgoomeo 2016 Fgaoli  Bobogzwrs MBGdm  dsMGHo30

©>  9BIIONO0  FJOMEOm
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LSGBOEHMIFOM  39OEMOXJO00 2olRM39d0m, MOLMZ0LSE FodMm0yYygbgdms EdgeBio-U
Performa® DTR Gel Lsgom@®oEom 350@M0X900. 30H:Mm3E90w6s 3m03s3ws 999009 93o390U:

1. 396090 350GHMO0XIO0 390EGHMO0RMY0MEIdMEs 3 for 850 xg-Bg s 9999y L3gEgdo
05309YdMEs LBMs 1,5 e §396MOROL Lobx sMdT0;

2. Big Dye ©95J300U 36>m@9dGHb 905¢3)900Mm©s 5 93¢ §yoeno (05390 390GO0xobsmzol
bsFoM™ oym 15 93¢ 3G:Mm©MI@0);

3. 39MFGHMoX0L bggdL 9953)9dms 15 93c» boddo s (396¢H0BMYOMLIdMEs 5 oo 850
xg-b9;

4. 13930l J39s b5Howosb Lomby 3039EH0m 0bY3 M39b 9IsBHJOMPS BOWEHMO6
1393L S 396GHH0BMYR0MIOMS 3 oo 850 xg-bg.

5. 9396mMHxdo hsdmbywo Lomby dMgdmEs 353mmddo 55-60°C-bBg 15-20 foo o
390099 0blbgdms 10 3¢ BmMIsdodo.

}mM3sdodo  aoblbowo  3OHMmMIGHoL  dmwosbo  Imgmermds (10 dw3)
3905039690m©s  ABI 94969303160  965000Bo@MMH0LIM30L  2563Mm3bow  L3ggosw®
3¢obd93Hdo, 9bsEMH0M©Idm©s 94°C-Bg 2 oo s 00090Mm©s ABI 565¢00BsEHMGT0.

193396LOL 30639 sEO  BMboEgdgdOL  OLLTMTs300wsE s 296900l  SLOYMds
299m09bgdm©s 3OHmaMsds Sequencher 5.0 software (Gene Codes Inc., Ann Arbor, Michigan).
193396L9d0 503300mM 2969000 dmboggdoms 056300 GeneBank
(https://www.ncbi.nlm.nih.gov/genbank) s 2M030L 306lgdol 496900l LsgMMSTMGOLM

dobogsb Global Initiative on Sharing Avian Influenza Data (GISAID) database

(http://www.gisaid.org). doGomeo 9Eedgdol 193396060905 53MJMZg 39390 KX ob3M-U

Lo09bsdIOMIm 3963 9dd0 Crick Worldwide Influenza Centre (oo 06H0o@sbgmo) s
CDC, Atlanta (538). Bomobsddmmdwm (396@®M9dd0 453907900 Joomyero d¢sdgoolb HA
5 NA 296930l 05680900930™d9d0, AbmBEoml bbgswslbgs 43996930l 8@9093msb ghms,
B53M03H30005 HBgamomfigMowo dmbs39dms doHgd0Esb.

RB0MY)b69BH03MM0  bggdool  sboggds  4odmygbgdeo  ogm  3MmaMsds Molecular
Evolutionary Genetics Analysis (MEGA) 396bos 6 [84]. 6309m@E0©qdbHg ©s53dbgdyeo
bol oL gds©  299mygbgdyemo oym Maximum Likelihood segm®omndo.  50bodboyeo
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https://www.ncbi.nlm.nih.gov/genbank
http://www.gisaid.org/

36530l L Yd0m FJoMBS BoEMYgb9gEH03IMO BoL SLOYJdO Bs3909Lc TmEywgdo:
HA 99b0obsmgols Hasegawa-Kishino-Yano dmwgero 3985 ob@®odioom (HKY + G), boeom
NA 99gbobomgol 3o Tamura 3-parameter dmgero 95ds ©@oLEGModMgoom (T92 + G).
330my9693H0379Mm0  bob  Lodysmol  Fgloxsligdws®  2sdmyqgbgdwo oym  dMMLEHMS3-
5b5¢robo (bootstrap) 1000 Gg3ero3s3o0om.

JoOmMEo 8@s99d0L 89atmqds bgdms ImiEgdmeo bgbmbol gModol 35306580
090535¢ (3bGowo 11) s 930939 8090bstg Lgbmbolsmgol Kxsbdm-U doge Jg@Bgmen
M9BIOSCMO 306019305b.

3600 11. xs69m-b dogH 09303960 9dE0 9353900 4M030L 35J30boLsM30L.

Lbgbmbo A/H1IN1pdm09 A/H3N2 B 3m33mbg630
303mbgb@Go 3M33mbgbBo
2010-2011 A/California/7/2009 A/Perth/16/2009 B/Brisbane/60/2008-like virus
(H1IN1)-like virus (H3N2)-like virus (Victoria bs%o)
2011-2012 A/California/7/2009 A/Perth/16/2009 B/Brisbane/60/2008-like virus
(H1IN1)-like virus (H3N2)-like virus (Victoria bsbo)
2012-2013 A/California/7/2009 A/Victoria/361/201 B/Wisconsin/1/2010-like virus
(HIN1)pdm09-like virus 1 (H3N2)-like virus (Yamagata bs%o)
2013-2014 A/California/7/2009 A/Victoria/361/201 B/Massachusetts/2/2012-like
(HIN1)pdm09-like virus 1 (H3N2)-like virus virus (Yamagata b5%0)
*B/Brisbane/60/2008-like
virus (Victoria bs®o)
2014-2015 A/California/7/2009 A/Texas/50/2012 B/Massachusetts/2/2012-like
(HIN1)pdm09-like virus (H3N2)-like virus virus (Yamagata bs%o)
*B/Brisbane/60/2008-like
virus (Victoria bs®o)
2015-2016 A/California/7/2009 A/Switzerland/971 B/Phuket/3073/2013-like
(HIN1)pdm09-like virus 5293/2013 (H3N2)- virus (Yamagata b5%o)
like virus “B/Brisbane/60/2008-1ike
virus (Victoria bs®o)
2016-2017 A/California/7/2009 A/Hong B/Brisbane/60/2008-like virus
(HIN1)pdm09-like virus Kong/4801/2014 (Victoria bs%o)
(H3N2)-like virus *B/Phuket/3073/2013-like
virus (Yamagata b5%0)

*mmb3md3mbgb30sb 354306580 M93mdgbgd Mo B gModol 3omwliols 30d3mbgb@o

300O0  osdnM9bo BMHOb3gmgdol 33wg30L WsdMOSEGHMMoMwo bsfomo (3xO
0536mbGH035, 300MLOL godmygmas s 159339606905) JOMOMOPIE YI3JNEs B30¥Ydol
Db WIOMOOGHMM0530,  gOLINLOL  BodgoEobm  396GOLs @S BGOEIBYMOL
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3939006500 sdMMHSGHMOH0900L LssagbEH™Mdo, s30GH™A bsdOMIdo o6 sGOL dmyzsbogro
00 WBMOSGHMMH09d0L 3OMEHMIMEGdO.

3.5 8mbs3gdms LiBsGoLE03MO SBserobo

93000930MEMY0MOO (3350900l LEOGOLEHOIMMO 059853930 Lsm30L
399mygbgdmwo oym Epid Info 7 s SPSS 3g96Los 19. 35@93mO0Mwo (330500900
565 0Bolsmz0L 25dmygbgdwyeo oym JoMbmbol (Pearson) x2 s6 ggodgmol (Fisher) BmbEo
A9bAJ00. oMMz  0gm  FobLgdol  MIBIGIMEMBS s 95%  Lo®fdMbmmdols
06®96M35¢900. P 3603369c0mds <0.05 Bs0m35¢0s bdo@obdoldmMow boefdmbmo. Mfyzg@o
(33E5¢9d0L 39935b900Bsm30L 3990099690 qs 390565, ©0535HMbo Qo
063)9M335M@H0MH0 osdsbmbo (median, range, IQR).

3065056 Lododmggem 309309336905  930m30L  M9a0mbl @y  FgLedsdolo©
BO@OowMmgm bsbg3smLRgmHml, 20030l LyBmbo gobolsbwg®ms Mol dmbszzgmo fobs
ferol 39-40 330600096 dmBY3bm ferols 89-20 33060l Psmgzwom. LyHBMbol ©obsdozol
39935b900BsmM30L  godmoygbgdmes ILI dodser»3056mds 100 000 dmlbobergbg s SARI
3b30GOW0B0MYOMMS Fowo Bsghomm 3mb3oEWoBsEosLML Fodsmrmgdsdo. LyBmbol
BOMOd™™M3560 35B39690¢00l 39bLOBEZMOLIMZ0L 3990949bgdMms X 960m-U
d900MOMEMy0s [77].

30308 B306mol  Jglfogerol  Fgwgagdol  LAHSGHOLEH03MNMO  sbsEroBolsmz0l
3990g9gbgdmos  95%  LBoGHIMbMmMdOL  0bFHgMH3seo.  SFoLOMZOL KGO  ASTMOMZHVS
3930™30L Bog@mMo EF s 999md 0b39gM3oeol bgos s §390s Labni®gdo xsbdm-l
Lobgerddmgzsbgeml  dobggom [78]. 890mbggzgdol  LEHGMGHOR03Zs30s dmbs 8999
Sb53MIM03 X3MBgde: 0-4 (gero, 5-14 (oo, 15-29 Fgwo, 30-64 Hgwo s =65 fHgwro.
LogJoOM3geml ImBobegmdols Tgbobgd 0bxzmmTozos Im3m3z9dmwo ogm  bodsGmzgamls
LASGHOLEGHOIOL 9603bmwo LSALELMOOL 39993390©056.

http://www.geostat.ge/?action=page&p id=472&lang=geo.
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4. 33¢930L 99939d0

41 ULybmbmGmo 3MHo30L 30MngdOL 3930 3gegds/ Y BMbIdOL EsbslosSMYds

2010-2017  §ewgddo, 9300  Lgbmbol  99bTogErmdsdo,

Logo®nggermdo

GOO3M0MgOs 3M030L bsdogg Lgbmbm®o 3o06mlo: A/HIN1pdm09, A/H3N2 s B (m6H039

bs0), 0Md3s bbgosbbgs Lgbmbgdbg ©mIoboMgdbgb ULbgoslbgs 30MHwLgdo  sb

©5830JLOMPS MO30L MOO FH030L 3000’ 25dM39MWo MOEHIWMM3b0 9363 gds

(3M5x3030 1).

3583030 1. 2M030L  WIBMOIBHMOOMEIS  IILGMMGIMwo  Jgdmbggzgoo, 2010-2017  §F.

bb3505bb35 36030L 30652960 358eryx0¢0s 35b6bb35398-9¢» %969800.

co
[==]

~J
(=]

[=2]
=]

w
o

I
[==]

oW
[==]

[
o

©3@3bGHMGI¥meo 399 mbzgzgdo

11
16
40
45 3
50 =

=
[==] [e=]
2016-3 %

2010-40 -
2010-45 2
2010-50 -
2011-3 2
2011-8
2011-13
2011-18
2011-42
2011-47
201152
20125
2012-10 -
201215 =
201220 =
2012-44 -
2012-49 7
20132 -
2013-7 7
2014-4
2014-9
2014-14 +
2014-19 -
2014-43 7
2014-48 7
2015-1 -
2015-6 ©
2015
2015

B A/H1pdm09 MA/H3 mB

2016-8 =
2016-13
2016-18 T

2016-42 -
2016-47 -
2016-52 |

2017-5 -
2017-10 =
2017-15
2017-20 -

bgdmbgdo  9OMTbgPOLOYSD  goblbzszgdm©s  30HMLgdOL  5gBH03MmdOL  303MM0

33060900m,  OMELYE  WIBMOIGHMOOMI®  IILEHVIMJOMEO

35JL0TSEMMO MMEIBMBDS MJROLEHMOMPIOMOS (M93030 2).

d90mbgg39d0L
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338030 2. 20030 IILEIOJOMEo d9dmbzg3900L gobsfowgds 330609d0l dobggzom 2010-2017
00,  ULgBmbgddy. Ubbzssbbzs Lybmbgdby @ossbdngderycro  G98ob393980L  Hscagbmds
dea39079¢m05 35635398907 339(39800.

60

\
\ [\ A\

100 A
80 o / \
%

©50099000 60339BoL BomEgbmds

&ﬁ

T T ——— T T T
S AN TN YN RO =N~ NN FINON®OONO o AN®MTINON O
FYEFIF TSI ITSIDPDODWBL 5 5 5 5 8 0 s s op = o E o A= I
EEEEEEEEEEEEeEEEEEEEEEEEEgEgEgEgEgegee
cccccccccccccaoammmmuama®mcccccccccc ¢
N HD DD DRHD DD DR DN DRH MMM DD HDDNDN RN DR DD
RO RS R RS R M RS M M R R 2T T T T - B B B e B o B

3306780
=——=2010/11 e=—=2011/12 ====2012/13 ==———=2013/14 ==——2014/15 ==—2015/16 2016/17

%5030 Dgsdbg39wmdol mMogz9 LolEgdosb (ILI s SARI) 99dmbivyero 6odwmdgdols
29% (2282/7872) ©0500900m0 04m 30030l 3060:9By.

1533093 39M0m©do ILI LogHgh doBOL gMH030L3s350M0 L0A3EGHMIGO0 0O
35547 35309530> s 3502 (10%) F9dmbgzgzedo sgdmwo ogm  3bgom-bsbol bodmdo
odMMSGHMOOMO  33¢093900LsM30L.  60dmdgdol 27% (954/3502, 3.9 ULsdo bodwmdo
©HIOONO JMHNOOMMWHE MO J39303DY) EIO0MO 0gm M030L JOo-9MHom 3060vlBY
(bMowo  12).  @sdMmO5GHMOOMWO  EILEHMOIBOL  3OMEIbGHo  goblbgozgdms
LgBMbydOL Jobg3z0m s FgMYgMdEs 15-sb 37%-0Y.
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gb®ogro 12. ILI d99mbgg3gdo 2010-2017 §F. sbGocndo dempgdareros §mko3oldsgas®o bodsdmdydoo

508 shmGosdo  semogboero  ILT 3330969980l B30 gbmBs,  qnsBm®SHAHOLICIO
OIbAHOMIBoLsZ0L  3ode3¢mgyero s 0.0 @s@gdocmo  boddgdol  Hscagpgbmdy,
3839 IHOLIC0 OSOSUAIDIBOL 3239690
Lgbmbo 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014 | 2014/2015| 2015/2016 | 2016/2017 | ULy
ILI 35309680 7201 5584 4487 5350 5764 4133 3028 35547
509090 500780 1029 462 453 310 374 523 351 3502
0.9. ©50900m0 334 69 107 47 106 162 129 954
0. 5BEMORL % | 32.5 14.9 23.6 15.2 28.3 31.0 36.8 27
ILT  35309639dd0  2010-2017  ULgdmbgdbg aMo30L  3060Lgdol  bbgssbbgs

&03900/94393H03900 0gm 53MESEHMMOMESQ ILEMJdIMo (bOowo 13).

gbMowo 13. ILI 99000b39390d0 26Mm030L 300?900l ©oLGHWGMYds 2010-2017 §f. sbMoerdo

290996705 380265 (HAGOLICSO O3OUAIH9829cm0 §90006393980b G529608s 3Ho30l 30G7bols
&H030l/ 939903980 dobgz00.

Lobmbo 2010/2011 | 2011/2012 |2012/2013| 2013/2014 | 2014/2015 | 2015/2016 | 2016/2017 | Ly
A/HIN1pdm09 164 11 46 0 8 124 0 353
H3 0 53 0 45 8 30 83 219
B 170 5 61 2 90 10 47 385
Logem 334 69 107 47 106 164 130 957

2010-2017 §§. LyBMbgdBg SARI Loytgb d5Hgddo 8dodg 8(3539 MgL30GSEHMEOMWO

069399430000 3mL30EHsW0BGdMwo 17974 353096306 1330930 BsbogErs SVJIMWO 0Ym
4370 (24%) 99dmnbggzsdo, MHMIGEmsxasdb 30% (1329/4370, 9.9 gHO ©IEOIIOMO M6
330(03%Y)
WsdMMSGHMOH0Mo ©)GHJ3o0l 3OMmEbEG0 49bLbgsgwgdm©s LBYHBMbgdols dobggzgom ©s

©OJO0MO  5dmBbs  AM030L  ghm-gMo  30OHMLBg  (gbOowo  14).

99699mds 17-s6 41%-0¢09.
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gb®ogo 14. SARI dgdmbggzgoo 2010-2017 §F. gboocrdo depgdaeros SARI 35309699800
502009685 bsymgbo 85Yob 3¢006039000, 38259200 (H9bH0MH980LsI30L 3503309790
@s 0.0. ©300980000 609770980 H52096085, P8BS HHOLIPO VD980l 3G39bGO.

Lgbmbo 2010/2011 | 2011/2012 | 2012/2013 | 2013/2014 | 2014/2015| 2015/2016 | 2016/2017 | Loyew
SARI 35309630 1212 1321 2647 2574 2636 3851 3733 17974
5090990 608130 884 272 576 641 567 827 603 4370
3.0. ©©5Q)00M0 363 61 183 141 97 243 241 1329
0d.oNGHNOPL % | 411 24 318 20 17.1 29.4 40.0 30

SARI 35309639080 Ubgoolbgs Lgbmbby goblibgsgqgdmwo  amodol  g306wligdo
369350060 90bgb (3bGowo 15).

gbMogro 15. SARI 990mbgzg390do 4Mm0o30l bbgsslbgs 306Hv9lgdol oaliGdgds 2010-2017 §F.

3b®owdo  dm(399ME0s  WHOMOIBHMMOOMEIS®  OIPILBEHIOYOMo  Jgdmnbzg39dol  gobsfoengds
36030l 306vLol o30l/J393 03900l dobgzom.

Lybmbo

2010/2011

2011/2012

2012/2013

2013/2014

2014/2015

2015/2016

2016/2017

Loy

A/HIN1pdm09

142

13

155

5

26

215

0

556

H3

0

41

0

120

0

17

121

299

B

221

7

28

16

71

11

121

475

Lo

363

61

183

141

97

243

242

1330

LgB™bgdol Esbslosmgds

2010-2011 §F. 36030l bybmbol ML (3003906 gdwbgb A/HIN1pdm09 (44%) cos B
(56%) 6030l 306vlgdo, 98 M39bsLZbgwol F3oMmgo MB30GMLGHIBMdOM HmymGE ILI
(A/HIN1pdmO09 - 49% s B - 51%), sbggg SARI 35309639080 (A/HIN1pdm09 - 39% o B -
61%).

d90mbggzs  4®030L

306390  IOMMOGHMOOMEISP®  OIPILEMOYIYWO
bgbmbolsmzoL MB3gMmE sMg 2010 ool 89-40 33065L IOMYROLEHMOMOS. 30OHYL9dOL
30M3Mwo305 2011 ool 39-17 330606 B30 FogMdgers. 3G03ol mGm039 306MH9Lol
X9F9O0 dMOMSGHMO0)O IGO0 Fg0sbs ogm 39-7 33065 (IQR 5-9 33060900),
09935 A/HIN1pdmO09-bogol - 99-5 33060 (IQR 4-7 33060900), beaerm B 4®odolsmgol 3o -
99-8 33065 (IQR 6-10 33069%0). ©9BIJJ300L Tgosbgdo dbgogbo ogym ILI s SARI
39900b393900L50m30L. ILI-bongols 3Mm030L 3060 3wsE00l bogMmm dgo0sbs dgsygbos 89-6

330650 (IQR 4-8 330609%0), A/HIN1pdm09 - 89-5 330650 (IQR 4-6 3306900), B - 39-8 33065
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(IQR 6-10 3306900). SARI 608939080 gM030L  306HMLJBOL  EIBMOSEHMOOLIEXO
53LGHMJOOL LogMom d90sbs ogm 39-7 33065 (IQR 5-9 3306900), A/HIN1pdm09 - 99-6
33065 (IQR 5-7 33069%0) ©> B a®030L 30 - 99-8 33065 (IQR 6-10 33069d0). ILI
90056 03056m00L 35B3969090 LodsErm F0ToMZ3056MBVMB FgEoMgdoo Mo dvero
0y 99-4-10 330609080 s 303096 5396909l dosmfios 8g-6 330656. SARI 3530963900l
b3906000 fowo Boghom 3mb30E)owoBsE0sd0 IMBsBgdrwo ogm 89-5-17 3306:90d0.

2011-2012 §%. 3®0o30L Lgbmbol EMHML ©MdobsbGHo 306mlo oym A/H3N2 (72%), dsb
dmbogzs A/HIN1pdm09 (19%) s B (9%). 306900L 3500s65foegds omomddol abasglo
oym ILI (A/H3N2 - 77%, A/HIN1pdm09 - 16% s B - 7%) s SARI (A/H3N2 - 67%,
A/HIN1pdm09 - 21% o B - 12%) 89000b3939030. 360306 3060HL0L odmMEHM)ESQ
53LEMOGOMEo d90mbgzg39d0 2012 Herols 99-2 33060056 39-19 330606 BsmzEom
M920LEGHMOMS. LYHBMbOL K5FMMO YABHIJJ300Ls s A/H3N2 3060399 s300l 39056900
9000b39Ms 9OHMTsbgmb s Fgogbs dg-11 330650 (IQR 10-13 3306M9%0). ILI-do 36030l
306099900l WSBMESEHMMOMEIO OIPILEHYIMHJOOL LogMmm dgo0sbs ogm dg-11 33065 (IQR
9-14 33069%0), A/H3N2-0l d9-11 33065 (IQR 9-13 33069d0). G55 999bgds SARI-U 59 LogOorm
39000565 0ym 99-12 33065 (IQR 11-13 330609d0), bmewem A/H3N2-0l 3o - 99-11 33065 (IQR
10-13 33069%0). ILI 80856:003056md0L domowo 8s639690wgd0  500b0dbgdms 89-6-14
33069030.  LogOmM 330G 0Bs305do  SARI 3530963900l  bgzgoMomo  fowo
doMH0m5o© IMIs3gdeo ogm 39-8-15 3306:90d0.

2012-2013 §§. 36030l Lgbmbols O™ §599356 30HMLL FomBmowyqbos A/HIN1pdm09
(69%), 0993 91939 30MIMNX0MJBdS B 20030l 30Mlog (31%). s0lsbodbsgos, GmI
3061980l 9YGHJ300L 3OM396E0 8339Mo 296Lb3s30090Ms ILI s SARI 35309639930,
396dme ILI-80 @mdobsb@o 306HLbo oym B 57%-00m, A/HINIpdmO09 - 43%; beeom SARI
3530969000 0O  M30MsGJuMmdom  (85%) FoMdmds A/HINIpdm09 go6mio.
dMMIGHMOOMOIQ  IILGHMOJOIMwo  FJgdmbggzgdo 2013 fiewol 89-2 330606
bgDBMbOL dmermdg 89-20 33060l B30 MYROLEHOMPYIMS. 2530339005 3060HYlgdOL
3930(39gd0lL MO0 GHowMs: 3003910 993530060 gdm©s A/HIN1pdm09 g06vlL, beerm
99m69 9956900 35@9MS 30 B 3M030L 306LL. bgbmbobomzol 3060ligdol 990l
BogOmm 990565 oym 39-8 33065 (IQR 7-12 3306900), A/HIN1pdm09 - 89-8 33060 (IQR 6-9
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3306900), B 46030L - 99-14 33065 (IQR 12-18 3306900). Mo@sb ILI-do 393560 B g0o30
094  JgLodsdolso  Mo3dol 306090l WSdMMIEGHMMOIO IGO0l LogHom
99000565 0ym J99690000 33056 39-11 3306580 (IQR 7-16 33069d0), A/HIN1pdm09 -ob - dg-
7 3306500 (IQR 5-8 33069%0) s B a®03oL - 89-14 3306500 (IQR 12-18 3306900). o3
d99bgds  SARI-L, @odmGs@GHMEOOMWO©  ©IILEHMMHJOmwo  99dmbgg3gdol  Hmyms
LogOoM, sgzg A/HIN1pdm09-ob 990056980 ogm 99-8 33065 (IQR 7-11 s 7-10 3306900
d9L50590b5). ILI 8085(:03056MdoL 5B396909¢0 IMBsBgdo oym d9-5-16 330609000,
bomwem SARI 353096(3)9d0L b3godomo oo Lsghomm 3mbdodswobsosdo 4oBMmowo
oym d9-7-12 33069080 A/HIN1pdm09 306H:9L0b 306 329cs300b 39600m©do.

2013-2014  §. @ac030L  Lygbmbo  aodmoMBgms  A/H3N2  9609369¢rmgzsb60
306053gbmdom  (88%), 0Md3s 306y Mom©Ibmdom 3F063IMwomgdEbgb B (9%) o
A/H1IN1pdm09 (3%) g60o30b 30699803. A/H3N2 3609350006935 Gmam®ag ILI (96%), slggg
SARI (85%) 3530963900056 50939 603m39gddo. LyBMBOL 30HZIO SBdMMOGMEOOYIS®
53LEMOME0 J98nb393900 2014 ool 39-2 330658 IMGROLEHMOM©S S 30MMGdOL
2993965 20aMdgers 99-17 330600l Bsmzwom. 2M030L 30601900l B30l LoghHmm
99000565 0gm 89-8 33069 (IQR 7-10 33069%0) s gdmbggmes A/H3N2-b d90sbsl (IQR 7-9
3306900). ILI qrsdm®5@GHmM0ws0 oL« gd«yero d9dmbggzgdol Loghomm s A/H3N2
39056900  Abaoglbo ogm s dgoagbs d9-7 3306058 (IQR 6-9 330609d0). SARI
3dMMOGHMOONOIQ  EIPILEMMGOOL  LogMmm  dg0sbs ogm d9-9 330605 (IQR 5-9
33069%0), bmem A/H3N2-ob - 99-8 3306 (IQR 7-9 33069%0). ILI 80856:0»3056md0l
9563969090 dmBo@gdmeo ogm 89-5-11 33069080. SARI 3530963930l bgg®omo ffowwo
L5gONM  3L30FIODI30500 TJOIMYIO0 VIO 0gm s 3603369 mzs60 ToEgdol
3960096305 96 500608bs, M35 309 5063 0gm oBM©Owo d9-7-10 33069830.

2014-2015 §F. LgBmbol {sdyzsbo zo0Gmlo ogm B gModo (79%), dsb dmlLg3ws
A/HIN1pdm09 (17%) s dmeoml A/H3N2 (4%). B 96H030L 3060 comdobo®qds GHmam®3
ILI (85%), sbg3g SARI 990:mb3939000056 9093w 603dqgddo (73%), 58 35658369 9gdd0
d9000b393505 ©sbsMBgbo 27% Fbmermeo A/HINIpdm09 306L 3538060093 ©s. 360300
30601930l ESOMESEMOO0O IPILEMMGOS 2014 ol 50-9 33060096 2015 Ferols dg-
19 33060L Bosmgeom goJLoMmIdMEs. BYHBMbOLIMZ0L 30MHXLGdOL ©YAEIJ300L 89056
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oym 89-7 33065 (IQR 6-11 3306M900), 0bgzg GmymeEz B a®odol (IQR 6-9 3306M900). ILI
Logeom d90sbs ogm 89-7 33065 (IQR 6-9 33060900) s B s3Gqmgg - 99-7 33065 (IQR 5-9
3306900). SARI-8o 300308 30699000 X 939M0 ©9E9J300L 8906y ogm dg-7 3306 (IQR
5-12 33069%0), 0bgzg GmamM3 B a®odolb - 99-7 330605 (IQR 6-9 3306M900). ILI
30056HmM3056Mmd0l  3sB39bgdgero  dMToBHgdmo  ogm  99-5-9 3306090d0.  LogHom
3b30GO0Bs305d0 SARI 35:3096¢3)900L bggoMomo ool 306090 s¢gds s¢obodbs dg-
8-15 33069ddo0.

2015-2016 §§. 36030l ByBMbOL OML 3Mg35womgds A/HIN1pdmO09 306mbo (83%),
0939 9939 303 0Mm9dbg6 A/H3N2 (12%) s B (5%) 3®030L 3069d03. 30605900L
©9399300L 3Om396GMo obsfiogds 3ModB03mes@ Abysgbo  sdmBbos ILI s SARI
609m390d0: ILI -8o0 A/HIN1pdm09 - 76%, A/H3N2 - 18% s B - 6%; bmem SARI-Go -
A/HIN1pdm09 - 89%, A/H3N2 - 7% s B - 4%. 306900l @odm®o@GHmOmomms©
LGOI MEo Jgdmbzgzgdo 2015 ool 49-9 3306006 2016 ool 89-20 330600
Bom3w00 259M3e0bs. 30030l 306-¥GOOL SBdMEMSEHMMOYWO IPILEMYIOL LogMH D™
99000565 0ym dg9-5 33065 (IQR 3-6 3306900), bogom A/HIN1pdm09 - 99-4 3306 (IQR 3-6
3306900); 3061930l 253039 900L LwMomo dbyoglo oym ILI s SARI 3530963 9080: ILI-
bongol LsgMmM EEILEHWIMYOOL FgEosbs 39-4 33065 (IQR 3-7 3306900), A/HIN1pdm09 -
d9-4 33065 (IQR 3-5 33060900); SARI-LZ0L BMYsEO YEJJ300L Fg0sbs d9-5 33060 (IQR
3-6 330609%0) > A/HIN1pdm09 - d9-4 33065 (IQR 3-6 3306900). ILI 303560030560md00
9563969090 3mds@qdeo oym 1-8 330609030, bewm LsgHmm 3mb3odswoBsgosdo SARI
3530963900l b3zg®omo ool ds@Hgds sMgaolEmotms 39-3-17 330690d0.

2016-2017 §f. UL9BMbYy 500608bgdm©s  gMo30L  306MHLgdOL  MOESP0sbo
393603390905, 30039000 GO 3953000 qdm©s A/H3N2-U (55%), bmwem dgmég 30 - B
303l (45%). ILI 603wdgddo A/H3N2-U 9@9daos 99sp9bs 64% s B agMo3ol 36%,
35306 MHm@s SARI-d0 650G 0gm mM03g 30090 0wgbEH0B0E0MGOo (50-50%).
30030L 300915900l BBIMMHEGHMOOISO OIILEMJIMo F90mbgg3gdo 2016 (erol 46-9
33060056 2017 ool 39-18 33060l Bomm3zwom ©sx0dloGms. BLYHBMbol LsgOmm gosbs
oy 2017 Gerol 99-2 33065 (IQR 50-9 33069%0); ILI — 51-9 33065 (IQR 49-8 33069d0);

bemeom  SARI - 39-5 330605 (IQR 51-10 33060990). @odmM5EGHMMO0IQ LGOIl
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990056900 93390065 oblbzsggdms A/H3N2 s B a®030L 306H9Lgdobsmzol. A/H3N2
306LoL 89056y ogm 51-g 33065 (IQR 50-52 3306900); ILI — 50-9 3306 (IQR 48-51
3306900); beaewm SARI - 99-51 33065 (IQR 50-52 3306900). B 3060l 990565 ogm d9-9
33005 (IQR 7-11 3306900); ILI — 89-9 33065 (IQR 7-11 33060900); bmerm SARI - 99-10 33060
(IQR 8-11 3306900). ILI 80856:0»3056md0l 3583969090 3ms@gdwero oym me 396Hom©do
48-51-9 s 99-4-9 33069080 3M030L 30619dOL Fo3MEIGdOL MO0 BHow ol Jglodsdols.
SARI 353096390l bgg®omo (oo Bmas© 3mbdodswoBs3osdo dmds@gdmeo ogym 50-
12-9 33069%d0.

ILT > SARI 353096¢3)900L 80850)003056M0ds 3e0b03qgddo boPgqbgdos 99-3 s 4
3M533039000.

3553030 3. 2M030L353356M0 55350Jd05B0 353096GMS F0TMIMZ056MdS $FdEsGHMG0sdo 100 000-
g 3306900l dobggom 2010-2017 §F. dodsk03305608s bbzssbbzs Ubybmbby s@bodbriemos
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358030 4. SARI 3530969008 bzgoMomo fowo Lsghomm  3mb3do@swobHszosdo 330609000

dobgz00 2010-2017 §F. Lbgsslbgs LgBmbo s0bodbreos 4sblibgs393o Bgeom.
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42  926030L GH300mob dglfages Lbgswslibgs sbis3mdMmog xarBgddo, 2014-2017 §F.

4.2.1 p6030L Bzommo ILI 35309639030

530 BHMOOOl  dmbs3gdgdbg  oymbmdom,  gM030Lds356M0

Q553500900

L0d3GH™IJO0  Y39woHg  Fooo  F0oMmM3056Mds  oBoJLoMEs 5 [ersdg  sbogoL

053039000, MmAwqgdoi ILI 990mbgg3900l  ssbarmagdom 30-40%- 9950099600696, dsbs

9mbg3s 5-14 Herob sLo3mdM030 xR0 (24-28%) (3bGowoO 16).

3b®ogo 16. 3H030L 30MHIBOL WSBMMSEHMMOW0 ©IGIJ30s ILI 890mbgg39000sb s0gd e

60889080 s ILI 9900063939000 5U53MdM030 dobsfowrgds, 2014-2017 §F.

30030l 3oHnligdo ILI 8990bg939d0 (% Lyen ILI 893 mbgg3gd0wsb)
bgbmbo  |A/HINIpdm09 |A/H3N2| B | @RP0P0 g ans 10-4 oo [5-14 fowo |15-29 aed30-64 fged =65 Fgwo] b
J P Bodudgdo (%) | 700D o o o o awo| b
2014-2015 8 7 88 | 103 (28.1) | 367 [2393 (41.5)[1597 (27.7) ] 574 (10) [709 (12.3) 491 (8.5)| 5764
2015-2016 124 30 | 10 [ 162(31) 523 [1421 (34.4)[1000 (24.2)| 535 (13) [759 (18.4) [ 418 (10) | 4133
2016-2017 0 83 | 47 | 129(36.8) | 351 [931(30.7)[ 817(27) | 424 (14) [539 (17.8) [317 (10.5) 3028
b 132 120 [ 145 | 394 (31.7) | 1241 [4745 (36.7)| 3414 (26.4) [1533 (11.9)]2007 (15.5)[1226 (9.5)[ 12925

60



530S GHMOO0L  JmMby39d900L  domzoeolfjobgdom  godmmgzwgdol  99w9gyo©
3933000005 3035M9MM®m,  MHmd  aM030L3533500  LBoA3GHMIGOom  F0TOMNZ06MdS
35006000  Bbgoolbgs LgBmbbg o Tgopqboos 4882-9294 (95% CI: 4747-9485)

d900mbgg3sL 100 000 dmbobergby. LEGHsGH0R035300L F9IRI, 3obgds, GMmd ILI-ol

06(300096@M™ds 439y Fomoo ogm 5 ewsdg sL53MOM03 Xando s LyHBMbgdol
Lboddodol dobg300 goygbs 13388-34412 (95% CI: 13163-34777) d9dmbgqgzsl 0-4 ol
sbd30L 100 000 35333%B7 (EbGowo 17).

300 17. ILI 06300096 ™0ds sb53mdM03 xami390do 100 000-bg, 2014-2017 §f.

ILI 0630@gb6@H®ds sLs3mdMog xawxgddo 100 000-By (95% LsGffdnbamdol 0bEgmHgzsmo)
bybmbo Loyen 0-4 figwo 5-14 §geo 15-29 §gewo | 30-64 §omo 265 fgo
2014-2015 | 9294 (9107-9485) |34412 (34050-34777)(12787 (12568-13011)( 3912 (3791-4036) |4351 (4223-4482)| 4230 (4105-4360)
2015-2016 | 6664 (6506-6826) |20434 (20156-20716)| 8007 (7834-8184) |3646 (3529-3766)|4658 (4526-4793)| 3601 (3486-3721)
2016-2017 | 4882 (4747-5021) |13388 (13163-13617)| 6542 (6385-6702) | 2889 (2786-2997)|3308 (3197-3422)| 2731 (2631-2835)

ILI 89000b393900@56 50900 60818930l 28-37% ©oqd0m0o 0ym M0o3dol 306BY
(gbOowo 18), 0mdEs ©oILEGHYMGdOL Fohbgzgbgdgero 2sblbgsggdmmo ogm Lbgowolibgs
31539070. 439wsbY Jooo 48% 5©0dmPBBEs 5-14 {erob sbszol 853939000 (OR=2.51, CI 1.90-
3.30, p<0.001), bogom 5 iersdg 853039030, MBOML SBs3MOM0Z X 2R3gOMsb T9sMd0m,
dMMIGHMOOMOIQ  IPILEHWMGOOL  3OMEIBbGHO  F9IMJP0m  IBSEO oym  (25.7%,
OR=0.64, CI 0.49-0.83, p=0.001).

gb®owo 18. 30030l 30601LOL  WSBMOIGHMOOwo B30 ILI 89900bg93900@sb  s®gdve

60889070 s153M0MH030 X MRIOOL dobgz0m, 2014-2017 §.

Lybmbo 0-4 §9evo 5-14 §9emo 15-29 §gemo | 30-64 gemo >65 fgewo boyem
2014-2015 | 23.4% (33/141) | 43.8%(39/89) | 15.6% (7/45) 25.3% (21/83) 33.3% (3/9) 28.1(103/367)
2015-2016 | 27.4% (54/197) | 39.6% (38/96) 21.2% (18/85) 36% (45/125) 35% (7/20) 31% (162/523)
2016-2017 | 25.7% (28/109) | 61.6% (56/91) 48.2% (26/54) 21% (17/81) 12.5% (2/16) 36.8% (129/351)
Loyem 25.7% (115/447) | 48.2% (133/276) | 27.7% (51/184) 28.7% (83/289) 26.7% (12/45)  [31.7% (394/1241)

Ubbgoolbgs  LgbmbBY ©MT0BBEHO Z0OMLOL  Jomzseolfobgdoom  Fgdmbgzgggzoms
LAOSGH0R035300L T9IRd© 90dMPRBbEs, MHMI B 200308 3060MLoL ©939J30d Y39wsby
95050 0gm 5-14 ferob sb53m36M030 Xamx3do (2014-2015 bybmbo - 40%, OR=2.95, CI 1.75-
496, p<0.001; 2016-2017 Lgbmbo - 27%, OR=4.10, CI 2.17-7.73, p<0.001), Hm3gbsg
93Yy390Mm©s X230 15-29 oo (2016-2017 bLydmbo - 24%, OR=2.45, CI 1.20-5.03, p=0.012).
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A/H3N2 30650 ©93065@gbo b5bsbo oym 5-14 {emols 853839080 (2016-2017 Lgbmbo - 35%,

OR=2.22, CI 1.31-3.77, p=0.004), bowwm 653 dggbgds A/HINlpdm09 gocwULL,

5dMMSGHMO0IO IBEHWIMYOS Y39 sbg domowo ogm 30-64 (guo sbs3mdM03 Xami3do
(2015-2016 Lydmbo, 32%, OR=1.76, CI 1.13-2.75, p=0.012).

300mm3gdol  Loxdzgerdg,  MHMIgwoz  9Yybmds  90gdmMwo  bodwmdgdols
509bMdOLS S OIILBEHYIMJOOL 3OMEIBGHOL Fom35¢olHobgdsl, gMo3ol 3060MLmb
SLEMEoMYdIMYWo  0b30IBEHMBS  (EPIdMOIBHMOOMWO  ©YGHIJEO0L B0  FsBz9bgdOl

9099b99350) Y439woHg Foroeo J0ogds 5 Hersdyg SLs3MOM03 XyRBdo, 39Odm@ 3439-
8054 (95% CI: 3030-8749) 999mbgzg3s 0-00sb 4 fiersdg sbsgol 100 000 15393y (sbGowo

19). Loghom x58d0 2003056 sbmEocmgdmEds 0630IbEHMB53 Lbbgssolbgs bybmbbyg
39500065 Lodmoeme 1584-1890 (95% CI: 1508-1977) 89dobggzs 100 000 dmbsbengbg.

3600 19. 3603m56 SLME30MYdwo ILI 06300g6E™BS SL63MmdM03 X aM539ddo, 2014-2017 §f.

3003056 SLmE0MgdMwo ILI 063096GHMDs sLogmdM0g X3Bgddo 100 000-By (95% Lsmfanbamdol 0bdgmgzsmo)
gbmbo ygeo 0-4 fgero 5-14 §gwo 15-29 §gemo | 30-64 oo 265 fjgo
2014-2015 | 1584 (1508-1664) | 8054 (7414-8749) | 5603 (5203-6034) 608 (494-749) | 1101 (951-1274) | 1410 (1210-1644)
2015-2016 | 1819 (1737-1904) | 5601 (5072-6186) | 3336 (3031-3673) 772 (642-928) (1677 (1489-1888)| 1260 (1072-1482)
2016-2017 | 1890 (1807-1977) | 3439 (3030-3904) | 4098(3758-4468) |[1391 (1213-1596)| 694 (577-835) 341 (250-466)

09092900L  Lodo®mmzgwml  dmbobgmdsbg  9duGMo3mms3000 89300000

30356MM®m, O3 3OH030L 0OHMLMb S EFOMYdIMO ssbermgdom 58973-70426 (95% CI:
58499-70948) ILI 8035s6G:»3056mds Mbs  ©M0LEHM0MdMEogm 530G MM09gddo
93960b Aol EHodoo.

3b6oo 20. 36030056 sLbeE30MYOMEo ILI 00oM03056MmdS 533 s@MM09dd0 Ladstrmzgwmdo,
2014-2017 §%.

Lgbmbo Lo 0-4 fgmo 5-14 figmo 15-29 figmo | 30-64 fgemo 265 figmo

2014-2015 | 58973(58499-59451) | 21214(20930-21501 | 24621(24316-24931) | 4663 (4531-4799) (18949 (18681-19221) | 7492 (7324-7663)
2015-2016 | 67808 (67300-68321) | 15051(14812-15293) | 15030(14792-15272) | 5754 (5607-5905) | 28967 (28636-29303) 6762 (6603-6925)
2016-2017 | 70426(69908-70948) | 9437(9249-9629) | 18787 (18520-19058) | 10077 (9882-10276) | 12009 (11796-12226) | 1841 (1759-1927)

Lodo bLYHMbob gobdogermdsdo 1248 g59m 33w g0 353096E0s6 Fbmenme 18 (14.4%)

3060 0gm 53M0wo BYHBMbMOO 4M030L 35d30b0m. Fo0Psb MHZOL W HBMOOEGHMMOES®

93LEHO©S A/H3N2 s m6b 30 - A/HIN1pdm09 g6Ho30b 3069b0.
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422 9®m030L 30000 SARI 35309639080

ddodg 93539 M9L30MSGHMOMWO 0653930900l LygHgbo BBl 3ewobozgddo SARI
53906000 oo LygOHDM 3ML30EIOBI305d0 bbgolbgs LYbmbBg dgMygmds 12-sb
18%-0¢0g (3bGowo 21). 5 farsdg sbozol 15383900l 3arobogzsdo dmbzg®mols dobgbl 30-
40% 9d90mbgz93580 LfimGg 8dodg d(3539 MJB30MSEHMOMWo 0bggdEos Homdmoygbos, Aol
9m3y4399m@os 5-14 ol sbs30L 05333900 12-28%-00, bemgnm Gog 99qbgds 15 fgebyg dg@o
3b530L X3RO, LEgHDPM 3ML30EIODI305d0 SARI LoA3EHMAYOOL oM IMMOZLYOVICPMS
bH390600 oo Lsdmseme 5-6% ogm.

3gb®ogo 21. SARI b39006H000 oo LagMmm 3mb30EsE0BoE05d0 LbZoEOLlLZS sLs3MdGO]Z
X399390d0, 2014-2017 §F.

SARI % (SARI Gon@gbmds/logGma 3nbsodsr 0Bogogdol 6smobmds)
Lybmbo 75T 0-4 fgreo 5-14 fgro 15-29 figero 30-64 fgro 265 fgero
2014-2015 [11.9% (2589/21696)| 31.4% (1639/5227) | 12.1% (303/2501) | 2.8% (94/3337) | 4.6% (252/5484) | 5.8% (301/5147)
2015-2016 |17.8% (3906/21951)| 42.7% (2281/5337) | 28.1% (605/2156) | 8% (274/3442) | 7.2% (402/5562) | 6.3% (344/5454)
2016-2017 |16.8% (3733/22216)| 44.3% (2481/5598) | 21.1% (500/2365) | 5.7% (166/2908) | 4.8% (260/5453) | 5.5% (326/5892)
Beryem 15.5% (65863) | 30.6% (6401/16162) | 20.1% (1408/7022) | 5.5% (534/9687) [5.5% (914/16499)] 5.9% (971/16493)

SARI 9900bg9390L dmEM0L y39wsDg oo oym 5 femsdg sbogol 05393900l
b39M0mo oo, H®Igdoi bsdogg LybmbBg SARI 3530963900l LsFMsEm© 60%-1
095009960696 (gbMHowo 22). Lgbmbgdol dobgzom SARI 99dmbggzgddo amo3ol 306Mmlbols
W5dMMSGHMOONO  EEIBEWOdS 17-ob 40%-0g dgMygmds; SARI 999mbgz93900L
153995¢ME JOHMO L5990 99353806 IOMES JMO030L 30OHMLom 068O0E0MYIL (bOHowo
22).

gbMoo 22. SARI d900bgz9390d0 30030l 3065900l WSBMOIEHMOOO IEILEHWIMIOS O
d9000b393900UL gobsfogds ss3zmdM030 XyMBgdol dobgzom, 2014-2017 (.

3M030b 3oOHNLgdo SARI 399mb3939%0 (% beyer SARI 338mbg9399006)
©5©IYBOMN 0
bgbmbo A/HIN1pdm09 |[A/H3N2| B 6003900 (60030 (0-4 oo (5-14 Fgo |15-29 ffgwo [30-64 fgo (265 fgero | b
(%)
2014-2015 26 0 71 97 (17.1) 567 | 1639 (63.3)|303 (11.7) | 94 (3.6) 252 (9.7) |301(11.6)| 2589
2015-2016 215 17 11 243 (29.5) 824 |2281 (58.4) | 605 (15.5) | 274 (7.0) 402 (10.3) | 344 (8.8) | 3906
2016-2017 0 121 121 | 241 (40%) 603 |2481 (66.5)| 500 (13.4) | 166 (4.4) 260 (7.0) | 326 (8.7) | 3733
Lvgqm 241 138 203 | 381 (29.1%) 1994 | 6401 (62.6) (1408 (13.8)| 534 (5.2) 914 (8.9) | 971(9.5) | 10228
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653 8995995 3Mm030L 30M¥LOL YHJJ309L Lb3oslb3s S153MdM03 X aRGdTd0, G030l
30601930l WHBIMOIGHMOOME0  EIIBEBHWMGDS  BIOMOI oo 5MBMRbEY MM
2b53MdM03 x3MRdo 30-64 Howo (55%, OR=3.48, CI 2.58-4.69, p=000) s 15-29 Fgcro (53%,
OR=3.03, CI 2.14-4.28, p<0.001) (sbGogro 23). dMOIGHMOOYWO  IILEHMOIdOL
953969990 y39wsBg o350 0gm 5 {emsdyg sbs3ol 053339030 (20.4%, OR=0.35, CI O.29-

0.43, p<0.001).

3b®ogo 23. SARI 89900b393900@6 50939 60337030 2M030L 30OHMLOL SBMESEHMMO0O
QOQLGHMEMYOS SBO3MIMOZ X 3Bgddo, 2014-2017 {F.

360030L 30600l ©9GHIJEool % (©s©Idomo 60dMgdol HsmEgbmds/Lrme g50¢m 33w gmemo 6odwdgdols
651096 0d5)
Lgbmbo 0-4 §gwo 5-14 oo 15-29 oo 30-64 oo 265 fogwo beman
2014-2015| 11% (39/355) 22.1% (19/86) | 33.3% (9/27) 40% (22/55) 18.2% (8/44) 17.1 % (97/567)
2015-2016 | 20.7% (102/493) | 26.5% (40/151) | 56.1% (32/57) | 64.6% (51/79) | 40.9% (18/44) | 29.5% (243/824)
2016-2017 | 29.6% (101/341) | 55.2% (48/87) | 59.6% (34/57) | 57.1% (36/63) 40% (22/55) 40% (241/603)
byq 20.4 (242/1189) | 33% (107/324) | 53.2% (75/141) | 55.3% (109/197) | 33.6% (48/143) | 29.1% (581/1994)

LgbMbgdol  Tglodsdobo  MA0bIBEBHO  306MHLgdol  dobgzom  Fgdmbzgzoms
LAOSBH0R035300L 8999 50dMmBbEs, O3 B gMH0o3om godmfizgmewo 3mbdo@swobogos
00mJdol 05650M>@ o0 0gm ME Sb53mdM03 X aRTo: 15-29 oo (2014-2015 Lgbmbo,
30%, OR=3.19, CI 1.34-7.59, p=0.013; 2016-2017 Lgbmbo, 46%, OR=3.98, CI 2.26-7.01,
p<0.001) s 5-14 §gero (2016-2017 bLybmbo, 33%, OR=2.30, CI 1.40-3.80, p=0.001). A/H3N2
300990 M30MOBHIBOIO OGO 30-64 (ol 3o0Mgddo (2016-2017 Lybmbo - 35%,
OR=2.39, CI 1.36-4.20, p=0.002); b A/HIN1pdmO09 3o - 30-64 fiewol (2015-2016 Lybmbo -
59%, OR=5.04, CI 3.12-8.16, p<0.001) o5 15-29 {erol sbs3mdMog xam190do (49%, OR=2.99,
CI 1.74-5.16, p<0.001).

SARI 35%900©56 8o@gdmwo  dmbs3gdgdol  gom3zs¢olfjobgdom, gsdmmzegdols
9909250 ©306@gds, MHMA gMH03mMsb SbME0MGOIo 3m30EI0BsE0s Boymgbo dsbol
306039030 Ubgoslbgs Lgbmbbg ssbermadom 1.3-sb 5.6%-0g (95% CI: 1.1-6.0)
d9MYgmdEs s Yzgwsbg dowsero 3.4-13.1% (95% CI: 3.0-14.1) ogm 5 {iersdg sbogol
0530390300, OMIgLsi 8mbg3s 5-14 {eol sbszmdMozo xamxao 2.7-11.7%-om (95% CI:
2.1-13.1%) (gbMogro 24).
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300 24. 3M03mb sbmEoMgdmwo SARI-ob bgg®omo fowo Lsghomm 3mbdodswobsEosdo
3b53MOM030 X ANRIOOL dobgzom, 2014-2017 (F.

3003056 sbmEgoMgdmmo SARI-ob bggomo oo Lsghome 3mbdodswobsigosdo
(95% Ls6FINbmnmdOL 069MH3swo)

Lgbmbo byyeo 0-4 §geo 5-14 oo 15-29 Ggawo 30-64 fgero 265 fowo
2014-2015 1.3 (1.1-1.4) 3.4 (3.0-4.0) 2.7 (2.1-3.4) 0.9 (0.7-1.3) 1.8(1.5-2.2) 1.1(0.8-1.4)
2015-2016 4.4 (4.2-4.7) 8.8(8.1-9.7) 7.4(6.4-8.7) 45 (3.8-5.2) 4.7 (4.1-5.3) 2.6 (2.2-3.0)
2016-2017 5.6 (5.3-6.0) 13.1 (12.2-14.1) 11.7 (10.4-13.1) 3.4(2.8-4.1) 2.7 (2.3-3.2) 2.2(1.9-2.6)

1997 958m33wgmero 1997 890mbgg300s6, dbmemeo 25 (1.3%) 3060 ogm 53M0wo
LgbBMbMMmO gM030L 35930600, oMb Bo3-LOAL WSBMEMSEHMMOMEIS®  OIOIBEIOS
A/H1IN1pdm09 s A/H3N2 3®030b 306+9L9d0.

43 26003m3b6 SBME0MHYPPMWO ESBMOIGMOOMEISE EIEILEHMOIOMWO YEIOMO
SARI d9000b393900L sbsliosmgds
930000 LgHMbOL 2963530 Md5T0, 1328 WHBMEMISEHMMOMEIS® IILEHWMGOo SARI
353096900l 5.6% (75) 296M@50335¢s, domgsb 23 (31%) oym dgOH@mdomo s 52
35dMMdomo  (69%) Udqbol  (gbGowo 25). wg@Eswmmo d9dmbggizgdol 60% (45/75)
©353906©90m©s A/HINIpdm09 a®modl, 25% (19/75) - A/H3N2 s 16% (12/75) B a6odol
306MLL (90> d9000b393530 353096EGL LA MO 3MHO30L Mo oMo A/HIN1pdm09
@5 B). wg@owmmdo 90mbggz900l 439eoBg oo Momgbmds (26 89dmbgzgzs, 35%)
IMg0LEGHMOM©s  3mbE  3sbgdonmo  2010-2011  §F. aMo3oL  Lgbmbol  O™U.
A/HIN1pdm09 3060  0bxogo®mgdme 306090l  goMEo33ogdol  dgBo  sbbo
50dMoBbsm  aMo30L bbgs 300MLgdmsb Tgstgdoo (OR=2.1, CI 1.3-3.4, p=0.002).
239MO(33L0WMS 81530 FgMYgmdEs 1-sb 95 (ersdg (dgosbs 54 gero, IQR 37-71
$go); 89dmbgggoms 56% (42/75) 30-64 ool sbo3zmdMog xX3nbg dmooms. 2014-2017
00 Lodo LgBMbol dmboggdms MAIOHM M TguHogersd 4odmogerobs, GMmd 30-64 {ierols
Sb53MIM030  XJMBOL  353096@JOL  M0300  J9MOE39W YOOl dgBHo ®olgo  3Jmboom
Do SBOOYIND o s153M356 306gdmMb Fgsmgdoom (OR 10.18, CI 4.43-23.36 p<0.001),
396LO3MPMHGdo» gl 3930060 IdMmEs A/HINIpdm09 aM030L 30600 0bxo30609dsL
(p=0.00, OR 11.41, CI 3.94-33.04).
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G000 25. WsdMEOSEHMOO0YWIP IPILEAGHOIOMWO WgEswMo d9dmbgg3zgdo, 2010-2017 .

2010/2011 |2011/2012| 2012/2013 [2013/2014/2014/2015| 2015/2016 | 2016/2017 [ Lwye»
Loem 256 ©9(335¢09d 26 5 9 8 8 13 6 75
Jo906. 10 0 4 1 2 4 2 23
8506. 16 5 5 7 6 9 4 52
3b53mdG 030 ¥3R9Jd0
0-1 fersdoy 0 0 0 0 0 0 0 0
1-4 famol 1 0 2 0 0 2 0 5
5-14 fomols 1 0 0 0 0 0 0 1
15-29 femols 1 0 1 1 0 1 0 4
30-64 feols 13 1 6 3 8 8 2 a1
265 femols 10 4 0 4 0 2 4 24
®36dbmgdo 9350 9ds 2% 5 7 ] 7 D 5 70
56 0amdo®mgmds
a®o3ob 439¢ 03900
A/H1IN1pdm09 16* 0 9 0 7 13 0 29
A/H3N2 0 5 0 8 0 0 6 19
B 11 0 0 0 1 0 0 12

95000 35309690 3IBOI0 0Y 3(H030L B 306579LBy

390O33wowms 93%-U (70/75) 5©09b08bgdms ghmo b Mod9gbody msbdbengdo
90M356MM05/Q553500905, Brtrdgemodb odY3560 0gm gme-Lolbands@mzms (51%, 38/75)
5 69m3mwo Lobi@gdob (19%, 14/75) 3500 My0900 (OsRMSDs 1).

L P
B Byihzmeo boli@gds
B LobwgbBdo bobidgds
B ©osdg3o
B o8l g6y
39353030
Lodbogby
@b neads
Lbgo

053335 1. 200306 SLMEFOMIIMEO WSBMOSBHMOOWOIP® IILBEHWIOJIM gBswme SARI
35309639030 JOMb03Mwo ©s535090900L/0yMT>MgMdYBOL MoMPIbMIM 030 Fobsfowgds.

36303000 360935M0BH0  GodoBwv) ©sbodbs 56 35309631  (75%), odgsb
dbmmn  3bOsL (12%) Lod3Emagdol sfiygdosb 30639 48 Lom-do; Lodwserme
3630300 o  9Ms305 0fjygdm®s 3e00bozMmo 60dbgdol sdmzmgbosb 5 ol
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0900093 (0s35Bmbo 1-14 g, IQR 4-7 ©©g). 9900065 LOA3EHMIGO0L ©fygd0Eb
303030 BH30580g 99503969 5 PIL (0s35Dmbo 1-14 Mg, IQR 3-6 EY). dg0sbs
30b03mmo 6036900l ©sfiyg00sb M030L FMH03MB SLMEFOMGOME 2MI(339W )05
9950099605 11 ©EgL (o0s35Bmbo 1-44 g, IQR 8-15 ).

dbmwm ghmo dgdmbgazs (73 fierol 833060 356bombs@do d3bmg®mgdo 35353530)
04®m 53000  Lbgbmbm®o gMmo3dol  3sdzobom, 353096GL  56583BYBT0  509b0TbgdM©.
69630 s 106 3IIWOL 3500MEMYO0JdO.

44 96030l 3¢0b03MM0 s 930HIOMEMYOMMO TsbILsMYIGdOL Tglifiogems

36030l 30bo3z o BobolosmgdEGOOLs S FIMMMEgdIdoL Tgufagerols dobbom
2010-2011 §§. bLygBmbol SARI WSdMEISGHMOOMESE IIVBEIOOME0 363 F9dH39306
©90MAMR0MWO, 930JF0MWMY0IMH0 S 30b03MmO Fobsliosmgdwgdo Im3m39dwwo
0y™ 290 (80%) 353096@0bsmz0L: 122 - A/HINI1pdmO09 s 168 — B (gbMHocro 26). 42.4% (123)
04m  9gOH™mdomo  LJgbolb s 57.6% (167) - Bs9OMI0MOL.  3mL30EI0DsEOOL
939E0LIMZ0L  WHBMMSGHMOOMEII® IILEOJOMEo Fgdmnbg93900L sby30L Fgosbs
0y™ 2 §9ao (©o0sdsHmbo 29 ey - 17 fgwro, IQR 1-5 {fgwo). A/HIN1pdm09 s B gModom
068303060900 sb530L F90sbgd0 ALAS3LO 0gm, 39Gdm : A/HIN1pdm09 990sbs - 2 oo
(©00535%Bmbo 1 ;g9 - 16 fgaro, IQR 1-6 {gero) s B - 3900056 2 §gero (oosdsdmbo 29 oy
- 17 fgwo; IQR 1-5 §geo). @™ol dgosbs Lod3GHMIgdol godmzwgbowsb bodmdol
5090599 (n=285) 89596s 4 OB (Os35Bmbo 0-26 Y, IQR 3-7 ©MY). OH™OL
9900565 30006030l Y9006 LsdgoEEbm sfaligdMEgdsdo 3039w F0dsMMN35dY
(n=204) ogm 1 M9 (0535Bmbo 0-9 g, IQR 0-2 ©EY). 3906s 9935009d0L IFYgd0IH
3b30EO0BS3050g (n=280) 995009396 3 L (©0535Bmbo 0-23 g, IQR 1-5 EY).
30 353096@0 (12 A/HIN1pdmO09 s 18 B) 3539305 3e00b03sd0 49008my3560e0 ogm 439960l
bbgo@slbgs 3¢00603900056.
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d9000b393900L J9o69ds, 2010-2011 §F. Ly®Bmbo.

gbMowo 26. 053d3m5  Lv9350IYnGBMTo  3mb3oGewobgdwo A/HIN1pdm09 ©s B gMo3ol

A/H1N1pdm09 B p
3®o3o 3®o3o 06033690mds

89000b393900L -0 122 168 -
315 3MdM0Z0 XYIBJOO
<1 §geo 23.8% (29/122) 22.6% (38/168) 0.82
1-4 Ggwo 47.5% (58/122) 51.2% (86/168) 0.54
5-14 §geo 25.4% (31/122) 22.6% (38/168) 0.58
>15 Ggwo 3.3% (4/122) 3.6% (6/168) 0.9
0596)./0009 6. 53/69 70/98 0.76
30603760 dsboliosmgdengdo
3bgagds (>38°C) 100% (122 /122) 97% (163/168) 0.05
bggws 86.9% (106/122) 79.2% (133/168) 0.08
LwyBom 78.7% (96/122) 61.3% (103/168) 0.00
Q©O05MYs 13.1% (16/122) 14.3% (24/168) 0.77
0900690 11.5% (14/122) 21.4% (36/168) 0.03
BJOOHOLNMHO YD 4.1% (5/122) 7.7% (13/168) 0.20
9399 Lobybomdo aBgdol 0bx3gdiz0s 41% (50/122) 38.7% (65/168) 0.69
36930mb0s 18.8% (23/122) 19% (32/168) 0.97
Lo5390dMmygmamdo freol dgosbos 5 oy 5 g 0.09
IQR 4-8 @Y 47 ©@)
06¢9bLoHO MgMs300L LsFoMMdS 4.9% (6/122) 3.6% (6/168) 0.57
06@9bLoMHO MYMs30L Fobymazowgdsdo 1-13 oMy 4-20 oy 0.15
94mg3bol bobamdewogzmds (0s3sBmbo)
3bGH0306HM w0 33)Mboemds 29.5% (36/122) 8.3% (14/168) 0.00
3bGH030HMlveEo 33Mbsenmds <48 Lo 22.2% (8/36) 28.6% (4/14) 0.64
363030600 9379Mbsgrmdols
boba™derogmds - 39000 5 ooy 5 Mg 0.55
IQR 4-5 g 3-5 g
JOH®b030 53500905 30.3% (37/122) 31.5% (53/168) 0.82
693 MEMmy0ho sM®393900 5.7% (7/122) 8.3% (14/168) 0.4
bgrmgbmMo 39bGHowsgos 1.64% (2/122) 0/168 0.09
239339090 0.82% (1/122) 0/168 0.24

1553503YmBMTo  fmerols bsby®mdwogmdol d9osbs ogm 5 Mg (©os3sBmbo 0-31

9, IQR 4-7 ©Og) @5 0bsdsM0 o0ym 20030l ™mMH0o3g GHodol  306MHLobsMZ0UL:
A/HIN1pdm09 - 5 09 (©00535Bmbo 0-17 g, IQR 4-8 ©mg) s B -5 g (©0535Bmbo
0-31 Mg, IQR 4-7 ©Y). 4 353096¢0 35659 30B39MIMOO WgoddsbomBols s
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AMOIM3INMDBOL  ©0oghmBgdol oM  gooygzsbowbo  0yzbgbh  TgLsdsdoboo
3565D0EMEMY00Ls O 3OgH3ImBol 0blEOE™MEH9ddo.

30b03memo Lod3@mdgdo dbgoglo ogm aMo30L MmM03g 300HLoLIMZ0L. §o9Y3z56
Lod3BHMIGOL  FoMTMoYIbbab 3bgwgds (98%), bgaws (82%), LwGm (69%), sb939
30603960 60869006 50LsB0TBs30 0gm ©gdobgds (17%), osGgs (13%), BgdMOEME™O
3990gmH900 (6%), 3060999EH03030 (6%) s MEHOEO (4%). 90069 56 ©935300MJdMOS 5
Parsdog  dLogl, 093y spLbodbsg0s,  GMI  MmOYXIO  dgBHo oym B aMo3ol
3dMMSGHMOOMOIQ IIBEHOHIOe Fgdmbggzgddo (p=0.03, OR=2.1, CI 1.1 - 4.1).

93990  ML30GOGHMOMMO GGGl  0bxggdzogdo  (0OmbJodHo s  365930mbos)
509608b69dms 3530963900l 40%-b (115/290), momddol mobsd®s A/HINI1pdm09 (41%,
50/122) s B 6030l (39%, 65/168) djmbg 8538390L. LEo@obEH03Mms© LsM)dmbm 3538060
30308 306NLOL  BHo3gdls s  J399m  MYLIOMIGHMOMEO  BHEMOBHOL b  365939mbools
396300006905l IOl 56 58m3egboms. dMMbJodol ddmbg 62 35:3096EH 06 24-1 (38.7%)
3969930065 dOMOJMUL3sBdo. 36930mbos 50gbodbs 55 (19%) d53d3L, Tocsb Mmmbl
39699305605 3000MM3693dMmNMEJl0, 3eg3M0E0, 359305GHMEgwg 96 SEgWwgd@obos.
36930mbosls o sB53MdM030 XFMBIOL FMEOL bEGSGHOLEH03MNM® Lo®fdwmbem 35380600 56
39903 gbos, 56M©s > 15 ool 353839d80Ls (OR = 4.6; CI 1.3-16.5; p=0.02).

12 35309630  dmmogbos  0bBHIbLowMGmO  MgMe3ool  gobymazowgdsdo  (0my):
A/HIN1pdm09 - 4.9% (6/122) s B - 3.6% (6/168). 46H030L G:mdgeodg Go3om 0bgozotmgds
56 SLMEOMEYOIMES 00Y-b bFoMHMYdLMb (p=0.57). OMEMIYEH03g 3530960l 30MH39Ws©O
©0ogbmbo ogm 973539 MHJL30MGHMOMWO £)385M0OLMds. 0my-do ImbzgMowms Sbs30L
99000565 9950029605 2 Hgub (os3sPmbo 1 mgg - 14 fgwo, IQR 0-6 {gwro). 8538300 33%
(4/12) 1 §9e0Bg bogargdo 51530l 0gm. 0my-do Hmeols bodmsm bsbamdmogzmds 0ym 6 Y
(0535Bmbo  1-20 g, IQR 4 -11 ©g), A/HINlpdm09 @s0mOsEHMMOMEs©
LGOIV MO 353096GJOOLIMZOL  Os35BMbo 0gm 1-13 EY s B-Lmgolb 4-20 M.
B 20030l 9dmbg 85393900L5030L 0my-do FgBo bsbaMImoz0o ymabs  LGo@obEolzmMo
560 0gm 96083690m3560 (p=0.15). 0my-do sbmogLgdM 8538300 3MUB30EIODsEOOL
b6 MI03md0L LogMmm d90s6s oym 14 ey (IQR 7-15 Y).
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0m-do 3mbzgMowmo 12 353930056 M35l 509608bgdM©s JMMbo Mo ©s5350Ydd0
(Bogob  9d3bl  ByzdMmEmaom®mo  ©sM3939%90). A/HINIpdm09 @sdmEs@mMmomws©
LG MOIOMEo M6 353096AL  BoEIM©S Bo3H39d0lL bgwrmzbm®o 396G 0wsE0s:
33000 ™30l 0038, MMIGOoE oMK BIOMIEs @S 22 ™30l MaMbsl, MMIgos
3905033355, 9B 939653690 L5535 TYMBTo  FMMogLEs LBO3GHMAYOOL Y90
d9mmbg 9L s 3580639 ©s9603bs sbEH030MMBMEo 361935M5E0 MBYEE9F03060, MYI3s
30603500 0mb390MH0@b dgmMg ML I0LI3s. 3MAMBIL $09b0dbgdM®s Mododo.

35309630 31%-b  (90/290)  3dmbs  bgGzmwo,  39ME0M35L3MEGO,
M9L30MSGHMOMWOo s LBb3s LoliGgdgdol JOHmbozmwo  s535090900/8M>M)Md900,
dongb 28%-U (25/90) g6nbg 90 ©9935009ds. JOMb0IMeEo FEAMTsMYIMDIO0 05BdMS©
509b03bs0»  A/HIN1pdm09 (30%, 37/122) 5 B 990mbgg39dL (32%, 53/168). J@mbozmwo
900 M3oMm9Mdgd0L IJmbg 27 3530963 (30%; 27/90) gobmz30mam©s 36930mbos. JOHmbozmwo
Q553500900L Jmbs 353800 YdMS FM030L MBOH™M ddodgr 80dEobsmgmdsl (OR = 2.6; CI
1.4-4.8; p = 0.00). 21 353096 (23%, 21/90) 509603690Mm©s BygzBmeEmyommo IML3939d0,
GQMM0355 (390JOMSXMOHO TS, G30WgRBLOS, BLOJMIMEGHMOMEo Rsdm®BIbs s bbg.;
5990096 gd3bo dmbgs omy-do. 360d3bgEMmz560 39380600 godmzeobos 633MMEMA0M©O
363 gdol Jmbols s 36930mbool 4963006905l dmeol (11/21; OR=5.6; CI 2.3-14.0;
p=0.00), 536939 693OMMHOMMHO IMM393900L  sOLYGdMDLS o 0mY-U LsFoMMgdls
dmeob  (6/21; OR=17.5; CI 5-61; p=0.00). ULESGHOLEH0ZMNMs© ULIsOIMBM  SLmE30530s
399030065 51939 sboyMEow Foexm®mTo305Ls s 36930MmbooL A9B30050gdSL Mol
(4/6; OR=9.1; CI 1.6-51.2; p=0.01).

563030600 30935M5G0 MLYEEHsd030000 (BHodoReErv) 839MBsMds ©9boTbs
353096@ms 17%- (50/290): A/HIN1pdm09 - 29.5% (36/122) o> B - 8.3% (14/168).
mbyE@odo300L Madm dgBes A/HIN1pdm09 aMo3ol dJmbg 3530963 9dL bodbsgbgb,
300009 B 4003056 353339016 (OR=4.6; CI 2.4-9; p=0.00). dbmegome@ 24%-35 (12/50) doowm
5603000 36M935M9G0 POMESE BOA3EHMIJO0L O)Yxd0E 30M39w0 48 Losmdo.
@OMOL 390565 gMo30L LBod3BHMTGOOL oMz gbsly s GHo8oREML BoMgdSl dmGol

095003965 4 @Ol  (0s3sBmbo  0-29 ©Eg, IQR 3-8 ©@OI). ®bywEsdogzoOHom
939960b5¢0md0L Lodmogrm bsba®mdwo3mds 0gm 5 Mg (0s3sBmbo 1 - 8 g, IQR 3 -5
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©9); A/HIN1pdm09-bongols 990006s - 5 g (©0s3sDmbo 1-8, IQR 4-5) s B gMo3olomgol
- 5 @O (0535Bmbo 1-6 g, IQR 3-5 ©MY). 3530963 gd0l 52%-05 (26/50) Bso@o®rs
3630306090 360935M5@H0m 839MbswMmdoL 5 ®osbo 3MMLO; 16%-3s5 (8/50) - 5 ®9BY
0G0 o 32% (16/50) - 5 Egbgy bs3wgdo; xsddo Fomyob 30Log ©ogb0dbs FHodogunyy
dbmwmE 68%-05 (34/50) doowm s6@H03060MmEo  33MMbsEmdol LEOWMEo 5 EEosbo
399660, MBYEESF03008 MREOM 9GO 95dwg3wbgb J39s Lolmbmdo aBgdol 0bggdzools
(30/115; OR=2.7; CI 1.7-5.1; p=0.00) 56 36930mboom 55350YdM 530390l Lbgs
35309690096  dgomgdom  (16/55; OR=2.4; CI 1.2-4.8; p=0.00). domscro oym
by God0306000m 93Mbsermdol Lobdomg 0my-do dmbgzgMowo 853d3900Lsm30L 67%
(8/12). omp-l 353096390L MBO™ bdoMsw 9bodbgdmEsm s6EH0300HLo 3MG3MOE0,
3000609 B399wgdcmog 3ows@gddo dmbggotoen 85393908 (OR=11.2; CI 3.2-39.0; p=0.00).
JObo3mwo 9350900l ddmby 353096¢3)goL g MB0db35b9b Mg Es8oz306Ml 30MY
0563bEgd0 53500900l 5HTJMbg 353096¢3gdL (25/90; OR=2.7; CI 1.4-5.0; p=0.00). dbmerme
4 3530961 3Jmbs 96EH0300HMLMEo 369350500 839MbIMds ©IHYJOIo B>3d3M
155350039 xBMIo  3mb3oGswobHs3050©) ©s gugbo 0y3b696 Lbgs  Lo5350IYMBMGd06
3°09MYy3560¢0 85383900 (5ME39MM0 5TdYWOSEMOOWO 3530953)0).

d0bgogs  30MHMLEo  0bggdgools,  353096@gd0L  83.4%  (242/290)  sbggzg
59603650 ©35@Jd0m 9bEH0dOMGH039d0: A/HIN1pdmO09 - 86.9% (106/122) s a®odo - B
81% (136/168).

539600 853830 56 0Ym 53O0 3560gdoMEo 96 LgBMbMGO yH030L 3ogdzoboom.

45 DBmmbmnbmmo gModol 30Mmnlsgdbg 33¢g30

45.1 ULgbmemaom®o 33¢935 5¢05905690d0
LodgaM9gEml Mgaombdo dbmzMgdo 318 oMo BsgMomm LyMmemaon® 33wg35d0.
39699mEqd0m 60dMdol 5mgds ImbgMbs 206 F9dmbggzsdo. dmbsfiogms  IGMsE9gdo
39033 gMo ogm  3Mob3zgeol gModol 306MHLol  Lofobsswdwgam sbEobbgmegdol
2MLYOMBIBY 99990 939303900l dodstmon: A/H2N3, A/H5N1, A/H5N2, A/H6NS, A/H7N1,
A/H7N7. 33¢0930L dmbsfioemqqdl o6 s50dmahbs s6¢olbgwmwgdo A/H5N1, A/HSN2, A/H6NS,
A/H7N1 s A/H7N7 946030l 306:91930L 3035600
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38 3060 (11.9%) 508MsBbEs 9b6GHOLbYMEdOL  BmToGgdo  GodMo  (=1:40)
13M0b63900l 3M030l 3060mLol A/H2ZN3 90ds60. d0bsm®™o 3bmgzggerol/gmobggaol ymems
56 SLME30MYOMES IMToEJOM BHOGHOMB. MO0 30OHMZ6900L JoMS, PIVIOOMNO BHOGHMOL
dJmbg 33c930L dmbsfioargms sbs3o 8gMygmds 55-sb 86 fHersdwy (9gobs 64 fgwro). 55
Dby dg@0 sL530L 306MgdoL 25.7%-1 (36/140) 50dMBBES BEGHOLbgMEgdol ImBs@gdmwo
GOG®0. 301935c0gbBHMdS Y39eoby domoero 48.1% (13/27) ogm 55-59 ferol sbszol 3069030
(OR=3.8; CI 1.5-9.3; p=0.00) (36553030 5).

30583030 5. A/H2N3 36030 Usfjobssmdgam s6@olbgmwgdol gdgdaos bbgswalibgs sbsgmdmog
X315390300, LsdgaMgwmb Mgyombo, 2013-2014 f.

40

65m©abmds
N
()

"Ly
B ©05©90000

=
o

55-59
60-64
6569 7074 ,c

2L53dMO30 XAIBO

33w930L dmbsfogoms 95% Rwmds Jobsme 3MOb3gwl s 33% - MOL.

45.2 BmmbnBMMo aMo3ol 3o0OmMigdols YGIJE0s 5590569080

33w930L 39M0m©do 17 dmbsfioegls 359mw)3wobs aM030Ldsa350M0 Lod3E™agdo.
dsm0  (3b306-bsbols bosbgdo  259m33wgMEo  0gm  gModol 3060Lgdby. buomo oo
Q©©J00mM0 0Ym A 3003Bg, 09935 SMEIOD FomAIbL 90IMIBBES BMMbMBMEGO gMo3ol
3009910, Y39 30600 EIGHO30MES OHMYMEM3 LgbmbyGo A/H3N2 46Hodol 306vlo. 3xO
QY000  brmogzg  60dmdol 3905y BHobobols s  Bgo®sdobosbals  29bgdol
1933960609000 259M3w0bEs, HMI LogRMgEML Mgaombdo 2013-2014 {iewgdol LyBmbby
9m30m39womg  A/H3N2 946030l 3060mgdo 80939336905  930M3530  RIOOME

393M39wgdne 3C.2 s 3C.3 J39X3I5390L.
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453 BmmbnbmHo 3modol 3oOHMlgdol 33e93s 3bMm3gegddo

3obgmol ®gyombdo gobmeogws 8 303c00690s, MMAOL OMLYE 9IM3E0E0 0Y™m
84 Lmggwo. 803wo0bgdol  OOML 3903 JgIM3Eol  OML  gMH030LdsA356M0
Lod3GHMAGooL dJmbg 55 TFobsmEmo BOHOb3)E0EI6 ©s 57 MOHOEL BMobggwo Lmen
d9a60m35 164 603m8o s yz9es 3omsbo Momymzomo ogm A GHodol gModol 306ibY.
©MO9008 MomMgdol 9OHDBI0MO MoMmEIbMds 0gm FMmmo3Lgdwo EIBYOWME Loamddo
(49% - 28/57) 56 35939390 0ym M530LbBws© (51% - 29/57). BOHOB39wgd0 J0MHOMSO©
0530LBSE 0Ym 25339000 (67%) Gygdo 96 gBmo.

L599M9Ml  M9g0mbdo  3MHMgd@ol  BsMRWGdTo 331093500 BIODMEO  306MHdOL
X 9bg80ob 135MmI39MM F9gBM3Wgdol EOHML sMg3g ©0gdwo 0dbs 64 dobsr®o
536MH0b39ols s 49 MmOl 603do S WHBMMIGHMMOMEO 33XI300 Y39es Fomysbo
5694 BoM0 04 A 3030l 3Mm030L 300D g. MMYdoLy s BOHOB3gWgdOL »MIMSZglMdS
34530050 ©0o, 35053 9ImbsBOzmve Lomoglcmgddo (mMgdol - 84% s 13M0b39wqdol -
83%).

3900MM0 350dRM9b0 BMH06390g00sb L Jgacdmzs 8343 60dwdo, GMmIwgdos
9379036ms 76 Lobgmool, 17 mxsbls s 11 23s0L. Ggoe® ©MOmdo RT-PCR-om
603993900L 1% (84/8343) ©5©gd0mM0 0gm A BHo30ob 40030l 306v9lBY, 5§9b sOEFIOMO 0ym
950o3500Mgbm®o H5 56 H7 go6mbo. ©@sgdomo b6odwmdgdol 66% 9379003600
00M090L, 30% 0b3zgdl s IBbIMRYbo 4% Lbgs BMHO639EGOL. LogMomm %5380 MmMmerogdols
2% 5 0b3900L 1.7% 0ym ©o©gd0mo 30030l 300H1gdbY. 36M935¢bEGHMds OO HBMdol
0009030 JoEo 0gm JgdmEamdsHg 9090 60ddgddo (5.3-9.8%), bergom 53005306
0M090do  25Boxbdg (4.2-13%). obggddo RMOB3gmoL  2M030L  36935¢9gbEHMDS
9353900 0ym d9dmymdsbg dmddmol (33960L 9999y O 29IRMIBOL G
d9h9M9d0L 39M0mEdo (6.3%). 360935¢96@™dOL 3030 51939 IROJLOMPS oM BIFNMGIOL
3960m©dog (0.14-5.9%). m@o0gdol bLOMEMYOMMOHO S F0OHMLMEMYPOMGO 33939000
50dmBbs, M3 BOEILEOWMWO ROMOB3ggdo IIdoMmo 093696 FM03ol oMWY
9 xm960oL mdgEoLIM30L, berenm sHsEAIBOEs BOHOB39Egd0 30 YISMIYMBOMO.

30600L  ©YAHJJ300LomM30L  Loy3gmale  BodMFol LYY IbsE TGS
Q53LEHM900L F5B396939d0 305300 I BHMOJY9b 5MgdM bo3bgddo. obggdosb
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5090990 Y0000 603dgool 87.5% FoMmBmoygbos 3emszol, bmerm 12.5% @GMadqol
Bogbgdl.  mE0gddo  sgdomo  603mTgdol  MIMmH3Eglmds  69% 3530060 YIMOS
53939500l 6odmaL, 24% 3Jerms3zol s FbmwmE 6% GHGModgol bobgdl. 9eH0o0ds39
536063906 50O mMm039 Bogbo 96 0ym oYdoMO P39 Fgdmbggzsdo, o3
3bs0MYOL 00 FBogBL, M BMH0b39WgdBY 330g30L5M30L BoFoMMs BobOEPOl TM3M39ds
MHMYMOG 300030050, 15939 GHEog9ob.

84 3x6 ©5g00m0 60389006 Ly 23 306HLOL OBMESE0S FMbyObE. odmoygm
3061900l bbgoolbgs d39@o3dgdo: HIN1, H2N3, H3N8, H4N2, H6N2,H7N3, H7N7, HIN1,
HO9N3, H10N1, H10N4, H11N1, H13N2, H13N6, HI3N8. g306xlgdol HA ©s NA 96900l
1933606090000 508MBBS, MM 0b3zgddo bsbsbo MmO3olL 30MHMLdO BowMEqbyE03MGMS©
dbaogbo  0gm  93M5Bosdo  0b3z9ddo  o3M(39gdMo  30OWXLdOL, bmwm  MME0gddo
50dmBgbowo 3M030L 306900 X3IBLOIOIMOS dbmwm 0M0g0do
0©96&08030M0E b3y 200308 30MHLdMb; 58539 OHML BAoMOE JoGmeo 8Es89gdo
4060b9gb 3939  3wsliBGgMYOL.  LodoGmzgwmdo 0w bE0R0E0MIdMIo  B3Mobzgwol
30308 306vgdOl  Mobwmglio  Bogloggdo  gmaMeRome©  FoMdmoygbbyb
39656 s LodbMHYM B, 5xMYMN39 L3I0 93MM30L J399b69gdL.

4.6 UyBMbMEO 3M030L 306MLYdOL bBHOYIEMMO s 3969303MO IbILOSMYdS

X969m-U 40308 LyMObsTIMMIm™  396GHOYdT0, W MbEMbLY s SEHEbEST0,
193396069005 S 36EH0YIBMMO glHogerols FoBbom googHsgbs Lojosmzguwmdo 2010-2017
00 LYBMbgdbg  mEoM3Mwodg  Mbmdnms  dgebBgmwo 184 Lozgwrgzo
603m8o/0Bmms@o, Ls0Ibs3 dodmoym 137 3mw@EHwcds (sbMowo 27). L xsbdm-U
Bombs3OMIAMm  396GHMYOLS o Bodo®mm3geml  gMH030lL  sdMMOGMEM0580  gOHMO©
59339600 133 030l 306MLOL  39FogE@Gobobols s bgocsdobosbsls ggbgdo
(56560 5).
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300 27. Lbgsolbgs Lgbmbgdbg xsbdm-U AM030L LyMsbsFIOMI™ 396&O9dd0 JoaBHsgbowo
3M030L 306900 O SMYNZ9 919339606090 30M¥BIOOL BroMOYbMDS

B/Victoria | 3502%0365 | 350%00 @5 | 03193396005 A/HINIp | 2502%0365 [ 250%oMqs | @olig3zgbo® s
2010-2011 7 6 1 2010-2011 13 9 3
2011-2012 6 4 4 2011-2012 10 1 10
2012-2013 4 4 3 2012-2013 22 16 8
2013-2014 0 2013-2014 2 2 2
2014-2015 0 2014-2015 4 4 4
2015-2016 13 7 7 2015-2016 17 14 15
2016-2017 12 11 11 2016-2017 0

bmem 42 32 26 s mem 68 46 42
B/Yamagata| 35025365 | 350%50@s | 08193396000 A/H3N2 | 20035365 | 350D @s | aligiggbo®qs
2010-2011 0 2010-2011 0
2011-2012 0 2011-2012 14 9 12
2012-2013 2 2 2 2012-2013 0
2013-2014 4 4 4 2013-2014 14 12 11
2014-2015 12 11 8 2014-2015 4 4 4
2015-2016 0 2015-2016 10 5 5
2016-2017 0 2016-2017 14 12 19

lsgqm 18 17 14 s qm 56 42 51

50bOB0dBs30s, OMT  sOEIOMO  Lodo®mzgermdo  ImEo®3Mwomy IGHsdo 56  5©0dmBbs
9BoLEIb G0 590058060 BIL derMm3s@EHMm®gdols J0do60od.

4.6.1 A/HIN1pdmO9 3069900
2010-2011 §§. bybmbo

X9630b Lo™BIFIOMIEM (396@®T0 o3Bo3boEo 13 15330930 B08MFoEIL 3N GO
399moygm 9 89dmbgzgzedo. 393533 obsgool 0630d0Mmgdol MgodiEosdo 9300 30MmwLo
390250 M9530M90©s 33903bDY 39BOOEO 35J30bMMo dEsdol A/California/7/2009 o
31939 3969gemdo 89853500 Mx9MHIMM0 30601930l LoHobsomBaym® #odmdmds390e
3b6olbYMEdmsb. Mo 3060mlbo (A/Georgia/3/2011 s A/Georgia/51/2011) 6953965 )MHo
3007900l A/Bayern/69/2009 o A/Lviv/N6/2009 8lgoglo, 89009000  ©sd5¢0
A0G®M9d00 25dMm0MBYMS.

bosdo g3060Mbolb HA s NA 9969008 1933960609000 59m3e0bos, ®md obobo
9093993690696 d0d0bs6g LYHBMbBY 93MM350 BIOPM® 4930 (39190 30OH¥GOOL
3969303196 X3153L, OMIgEois 3593069 Es0msb A/California/7/2009 dgsmgdom HAL-
do bolosmgdms dM@ssogdom P83S, DI7N, S185T, S203T, 1321V s HA2-8o E47K,
S124N. @050 GHoGMgdol ddmbg Bgdmombodbre m® go06mmul HA 989600 3dmbsm
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996090 B93396Lo 96 3MmErodmOHBobdo 155-156 JmBorogdby (A/Georgia/51/2011 -
GI155E, A/Georgia/3/2011 — NI156D), Go3 JdoM0mMI©I© 3530060905  3060LgdoL
39w@0353058  MDCK-siat  9x6gove  bsbdbg  (bgoglo  33¢00wgdgdo  3Jmbsm
A/Bayern/69/2009 o A/Lviv/N6/2009 306v9lgdbog). @6 Jo@omee 3060:9LL  ©sd5@E)000m
21939 509b0dbs Agoglio IM@ozogdo A186T (HA1) s V1761 (HA2).

JoOM@o 9358900l NA 996900 ©oxamns HA bgbg sbewmdgdsdg 3060900056
5 3530690 306MLoLosb goblibzszwgdms (33wowgdgdom V1061, V2411, N248D,
Y351F s N369K. @sdogdoom A/Georgia/3/2011 3dmos 3meodm®mgobdo K102E, beeom
A/Georgia/51/2011 - 3m@ogos L415M.

2011-2012 §§. bymbo

10 252%5360c0 60306 FBMEM© OO JMEEHMOOL JodMYMmAs JmbgMbs, M3
©393006090Mm©s  3060dOL  oBeMEOL  LoMomwgls MDCK  mx6Mgome  bsbby.
399gmx30e0 30600 390580 E0bs300L 06300060930l 19530500 39MRS MYs0MOO
35J30b0bs o 396gedo  Fgdsgzoero M9IBRIOIMGO  3060gdoL  Lofiobssmdgamo
39939985390 563HOLbLYMYWGOMS6.

50039 3060Lolb HA ©@s NA 996930l 193396060905 253900 o 96 25dm3egbos
650039 olgoo (330 gds gbmaddo, M3 3930060 IOMPS 300HYLdOL 3MEE035300L
LoOmmegl. HA 9960l dobggoom ULsdo 30690 dmbgs 349693030 xamndo 7,
Mmdgebsg HA1-8o sbsbomgdl 33wrowgdgdo S143G s A197T; beerm 83000 306490 30 -
x31x8d0 6 (HA1-Go - D97N). 94969303600 296lb353930L d0mbgszs@  sbG0aqbmémo
30L90900m MmM039 XaMROL 306MLgdo  bgoglo oym 3sd3obsdo Fgdsgzowo  JEsdol
A/California/7/2009. 89-7 x315306 M6 JoOomme 306l HA2-do 535390000 3Jmbosom
330gds GI55W, bmwm ghob dm@ssogdo S84G (HAL) s D145N (HA2). 99-6 xax3do
090535¢» 30601990 HAI1-Go0 y39wsl  godmzerobos d9@sgogdo HI38R s V249L,
D090 d@SAL 1939 3JMmbs Fow3gMo 33eogdgdo: S83F, N260D (HAI) s N128D
(HA2) (3e0030B0o@s300l Lso@ol 99d9b6s).

AbogLo MG JASLEBHIMOIP OIXAMBES 3060Lgd0 NA 896930l dobgzomss. d9-7
X3530L Bsdogzg 306HLL 3Jmbs (33w0Egds N44S (203mD0owsE300L Loo@ol d9dgbs), me
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3060LL 509603bs sdsEHGO0m FES30900 V131, T551, A138S s N386Y (aero3mbogrsiool
LS0GOL 8356395), brrgnm gHo 3060LL 30 - 1106V s N200S. 89-6 xamx30L y39es 30Ol
59 x2R0LsmM30L  OTsboliosmMgdgEo (330w gdqdol (V106I, V2411, N248D, Y351F o
N369K) 2960 3Jmboom sgMgm3gg dM@Go30gdo M191, N386S (ge03mBows3ool byodol
©535639), D451G. 96 @53 5853000 50960365 dm@Eogos T48P.

2012-2013 §§. bgbmbo

22 650099056 16 3M9GHMOHOL 0BMEoMgds dmbgMbs. MIMIZgLMdS  JOMRS©
69530693 3s69wdo 390953500 9539MHSMEO0 306190 (396000
A/Christchurch/16/2010, 969303960 xamxz0 4) ULsfobsswdgymo  godmdwdsggdwyen
3bGHOLbYMEdMb. M6 306HMLL (A/Georgia/505/2013 s A/Georgia /828/2013) dgscmgdoom
Lo GHoGMoo  50dmBbs  3gdsgm@obszool 0b30doMgdol Mgodgosdo  3sbgwrdo
39053500 9539MHSCMOO 306019900l LoHoboswdgamo 2503353900
36 0obbgmEgdmsb.

8 9Bodol HA s NA 996900L 1933960609000 25dm3c0bos, M g43zgws 300HwLo
90939993690M©5 336930396 XaIBL 6 s Y39 Bomysbl 3Jmbs dm@Eszos V2341, K283E
(HAT) s E172K (HA2). D90mo0b0dbmwo ©sdsero HI God®mob ddmbg 3060msgd0sb gbml
(A/Georgia/505/2013) s09b0dbs (33wowgdgdo  KI154E s D222G, bogoem  dgmégl
(A/Georgia/828/2013) 30 - 9900 5dobmdzo3900 G155E s dm@ecogdoo A186T (HAL) s
N128T (HA2). 535L 2060005 6580096089 dEsddo bsbsbo ogm bbgs fad@EHowmgsbo 8@ s309d03
S84N, S190I, K208R (HA1-do).

30609808 NA 296900 5U939 9O OXAMNROS. ©30056 F30d0 bsbsbo oym
33wogds Q313H. A/Georgia/505/2013 go6lol NA 89600 oym 3merodm®aoBdo m6
3b0oE0sbg V62A s Y66H. g0 3060x9LL 3Jmbs d99@ogos V1661.

2013-2014 §%. bgbdmbo

MO0  253H5360w0 6039dosb MmMH03g JMNWGHMOS J9TMOYM. 306GOO 39RO
9530090696 35J3obols s  3sbgawdo  Fgdsgzoero  HYBYOHOmHO  3060HLGdOL

Lofobos0dgaM© 29dmddogz9de S6EOLLYGdMIb.
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Mm®039 9@sdol HA a9bo 9093903690m©s d0dobotg LgBmbolismzgol gsGmme
3930339909 X3MRL 6B, H™Igeos 35d306096 93odmsb A/California/7/2009 dgs69d00
bsbomgds 99090 3M@EHs3ogdoom HAL - P83S, DI7N, K163Q, S185T, S203T, A256T, K283E
s 1321V; HA2 - E47K, S124N s E172K. 53539000 96, 93sdb 3Jmbs 33w0owgdgdo
V3211 (HA1) oo V1221, T147M (HA2), beoewem dgemégls - K47R (HA2).

NA 9969003 ©o3sl@gM©s 9ghmd© @s  35J30bmMo  JBHodolbogob  oLobo
3961b30309dMmEbg6 10 dm@Es300m 134V, N44S (3e003mBowsi300L boodol d9dgbs), N200S,
V2411, N248D, 1321V, Y351F, N369K, N386K (303mbowsgools byso@ol ©o3oMags) s
K432E. 053539000 96 306LL 3dmbs 8m@s3ogdo S82P, S388L, N449K, beeom dgmMgls -
A86V, D199N, K331R, N397K.

2014-2015 §§. bybmbo

mmbogg  20absgzbowo  603Mosb 3000 FoMTs@gdom  goobss;  olobo
dOMOMIPIP 39MRS 19530090b9gb 35d30boLs s 39Bgemdo Fgdsgoeo MYRGMIOO
3060190l (gots A/Christchurch/16/2010, 296930399600 x3mxz0 4) LsHobssmwdgymeo
29009985390 56EHOLbYMgdMsb.  50lsbodbogos, MMA  gho  JoMomwmer  Eodl
A/Georgia/382/2015 3060 GodHM0  50dmobbs  A/Christchurch/16/2010  dodsGs.
A/Georgia/567/2015 306l 9996930 0o  GHoGMgdo 3Jmbos ©sbsMBRgbo Lsdo
dB530Logob goblbgsgzgdom.

mmbo 306090l HA @5 NA 996990l 1933960090000 959m3w0bs, MH®I g39es
Jomasbo 3093mm3690ms  Dgdmomfgmo 6B 296930376 xaRL. 3905w mEHobsgool
0630006900l  ®god309d0  F9oMgdom  sdowo  BHoG®ol  dJmbg  306LL
(A/Georgia/567/2015) HA 9680 50960865 @3eomgds N156S. ™6 g06mLb  3dmbos
3O 390 (330 gdgd03 V220M, L2331 (HA1) cos N146D, V2001 (HA2).

NA 296900 29b6Ubgs30gdms  obs Lgbmbbg dmiEzoM3Meodg  306MLgdoLOYSD
593539000 300093 Lsdo Abgoglo IMEHsgooo L40I, I117M s 1365T.
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2015-2016 §§. bagbmbo

17 253953600 60880sb 14 379w EHMOS godmogm. gemo 306Lol (A/Georgia/791/2016)
3905, gz9ws  Fomgobo 396200  69og0Mgd®s  35d30bols s 35bgedo  89dszs¢o
(9539650 300:919d0L (godmbszwolo A/Christchurch/16/2010, y9bg@o3mo xamzo 4)
L5H0bs50IYYMO oM MT539d9 56EOLHYMGOMb.

15 gotmbol HA s NA g969%0L 193390  25390m@s. LYHBmbol  sbsfgoldo
9m30M39womg 3060900l (9 9Bs30) HA 996980 8093003690m©s 6B J39%3Mx3L. 53
939X 31B0LSM30L HTIBIBOSMYdGO FB5309d0L FoMs, Im 39w TEodgdl sTsEHIOOM
Jmbsm 33eomgdgdo HA1-o K311T s HA2-3o L38Q. 3b6s 30690@sb mmbl HA1-do
51939 909bodbs 0bogz0EMOMMo IMFs3ogooa: 196T, R113K (2 8@sdl), T120K, bomgom
MOL - 3modmOZoBIo 3mboE0gdbg D222D/N/G (HA1) s T107N (HA2).

B90m50b0dbmwo 9 JEsdolb NA 2969003 91939 9O IXFMNBOS S Hobs Lgbmbols
3061980L5mM30l sTIBLS0MYIJE BMES3090Mb JMIMOS, 509b0Tbsm sTsEHJdOm 303

33w0gd9d0 T2891 s I396M. ULsd 3060HLL Sb93g 3Jmbs EFOW3gMEO (330 gdqdO:
d9BHo30s Q45P o 3modmmOxzobdo N355Y s G345R. 2015-2016 (. ULybmbby

92300690000 dmiE0M3MoMg 3069900 (6 9ESF0) F09g3mm3bgdms 6B.1 J39x 3R,
Mmdgwog 6B xam30oLogsb 2s6lb3s3980m bobosm©gdms 3)Eo30gd00 S84N, S162N
(5b5e0  203MmBoEsE300L LooBOL Fo®mdmddbs) s 1216T HAI-Go. Lsd 9@l 3Jmbes
32M9mM39 0600300 (33ogdgdoi HA2-8o 191V, A166S s V200A, gmor-gohob
53539000 513939 50960865 3mEodmMOHgobdo F3L (HA2).

9943bo 30690l NA 9969003 ©oxdIBR©s 6B.1 J3gxamazol bgs 300mlgdmsb ghms.
obobo 5@96M9dbab 99 J39xaMROL (33Wwogdgdls V131, V2641, N270K s I314M. Ubsd
306LL ©5353HJO0m 5©0IMBbES 06030 MEMO dM@s309d0 Al138T, Y170S, G395E o
960L 3modnmrobdo D151G.

A/HIN1pdm09 306:xlqddo bsbsbo dm@s30990 bmyogho d9dmbggzsdo s6EH0ggbe 56
69393GHMO56 330l MBEDY IGdMYMdDBIL. 50bodbMwo (3300w gdgd0 dm39d0s 28-
9 3bGowdo, boaewm HA s NA 396980l gowmygbgdolzmdo bggdo Ho@mdmppgbowos 99-13
5 14-9 L©509d0L Labood.
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3b®ogo 28. A/HIN1pdm09 g0030l 30699d0L HA s NA g969080 259m3wmgboero d9@s309d0,

2010-2017 §.

890569ds A/California/7/2009-bo 56

2010-2011 bgbmbo n=3 2011-2012 igbmbo n=10 2012-2013 bybmbo n=8
HA1l HA2 NA HA1l HA2 NA HA1l HA2 NA
P83S (3) E47K (3) ['K102E (1)] [P83S(9) E47K (10) [VI3I(2) P83S (8) E47K (8) |N44S (8)
DI7N (3) S124N (3)[V106I (3) S83F (1) S124N (10) [M19I(7) S84N (1) S124N (8) |*V62A (1)
*G155E (1) Sa V1761 (2) [V2411(3) $84G (1) N128D (1) |N44S (3) DI7N (8) NI128T (1) |[*Y66H (1)
*N156D (1) Sa N248D (3) D97N (7) DI145N (1) [T48P (1) K154E (1) Sa E172K(8) |V166I (1)
S185T (3) 190-loop Y351F (3) H138R (7) Ca2 G155W (1) [T55I(2) *G155E (1) Sa N200S (8)
A186T (2) 190-loop N369K (3) S143G (3) V1061 (7) S185T (8)190-loop V2411 (8)
S203T (3) Cal L413M (1) S185T (10) 190-loop A138S (2) A186T (1)190-loop N248D (8)
1321V (3) A197T (3) Sb N200S (1) S190I (1) Sb, 190-loop Q313H (7)
S203T (10) Cal V2411(10) S203T (8) Cal Y351F (8)
V249L (7) N248D (10) K208R (1) N369K (8)
N260D (1) Y351F (10) D222G (1) Ca2, 220-loop
1321V (10) N369K (10) V2341 (8)
N386Y (2) K283E (8)
N386S (7) 1321V(8)
D451G (7)
2013-2014 bgbmbo n=2 2014-2015 bygdmbo n=4 2015-2016 bygbmbo n=15
HA1l HA2 NA HA1l HA2 NA HA1 HA2 NA
P83S (2) E47K (2) [134V (2) P83S (4) E47K (4)  [I34V (4) P83S (15) *F3L (1)  |V13I(6)
DI7N (15) V1221 (1) [N44S (2) D97N (4) S124N (4) |L40I(4) S84N (6) L38Q(9) |I34V (15)
K163Q (15) Sa S124N (2)[S82P (1) N156S (1) Sa N146D (1) |N44S (4) 196T (1) E47K (15) |L40I (15)
S185T (15) 190-loojT147M (1]A86V (1) K163Q (4) Sa E172K(4) [I1117M (4) D97N (15) 191V (1) |N44S (15)
S203T (15) Cal E172K(2) [D199N (1) S185T (4) 190-loop |V200I (1) [N200S (4) R113K (2) *T107N (1) |Q45P (1)
A256T (15) N200S (2) S203T (4) Cal V2411 (4) T120K (1) S124N (15)|1117M (9)
K283E (15) V2411(2) V220M (1) 220-loop N248D (4) S162N (6) Sa A166S (1) [A138T (1)
1321V (1) N248D (2) 12331 (1) 1321V (4) K163Q (15) Sa E172K (15)[*'D151G (1)
K374R (1) 1321V (2) A256T (4) Y351F (4) S185T (15) 190-loop V200A (1) [Y170S (1)
K331R (1) K283E (4) 1365T (4) S203T (15) Cal N200S (15)
Y351F (2) 1321V (4) N369K (4) 1216T (6) V2411 (15)
N369K (2) N386K (4) *D222G/N (1) Ca2, 220-loop N248D (15,
N386K (2) K432E (4) A256T (15) V2641 (6)
S388L (1) K283E (15) N270K (6)
N397K (1) K311T (9) T2891 (9)
K432E (2) 1321V (15) 1314M (6)
N449K (1) 1321V (15)
*G345R (1)
Y351F (15)
*N355Y (1)
1365T (9)
BORboeB80 8ex3g0e1cos dwhsgool dimby 30Golbgdob Gsmpybmds N369K (15)
N386K (15)
36903962950 2860bs @3 G9393OD36 B0l s@z0e3b 5GUYSXEr0 8hs30980 8300ym3005 Gb 39GSO G395E (1)
1396M (9)
K432E (15)
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bme@somo 13. A/HIN1pdm09
3M030L 3069gdol HA
23960b BoempygbgBogn®o by.
bbzssbb3zs bybmbgdol gmosol
306796960 350029R0¢0s
356bb3539879¢ 39(59830.
poorerso s@bodbryemos
399606960 FhsG9do

— A/Egypt/1494/2016

|— A/Spain/12293/2016

— A/Samsun/3315/2016

|— AfTunisia/12106/2015

AMontenegro/258/2016

|———— AlJordan/ 1087572016

|- A/Croatia/2738/2015

|— A/Egypt/1518/2016

AGeorgia/916/2016 A4938

A/Georgia/T74/2016

|— A/Egypt/1571/2016

A/Georgial20/2016

AfTunisia/1033/2017
|——NNorway12146I2017

I— A/Croatia/2737/2015
AMontenegro/323/2016
—{Azmgmemzme 1418V
AUkraine/27/2016
ASachsen/26/2017
ANorway/807/2017
A/Serbia/2712/2017
AlHong Kong/219/2017
AHong Kong/2201/2017
ANorway/4462/2016
ABayem/81/2017

1321v

A/Armenia/1325/2016
A/Slovenia/2903/2015
A/Oman/1910/2016
A/Bulgaria/a29/2017
A/Bulgaria/26/2017
AlCroatia/2662/2015
AlJordan/10816/2016

Aldordan/11218/2016
-ENdeanlzoamzms
AlGeorgial791/2016 *F330L, VS27A
|—— AEgypt/149212016
A/Montenegro/129/2016

{5 AGeorgia/914/2016

A/Armenia/901/2016
L A/Michigan/45/2015 2017-2018 gsigobao Besea

,— Allstanbul/1584/2014

S84N, S162N, 1216T

Allsrael/Q-50412015
A/Ghana/DILI-15-1296/2015
3112015
L AAlbania/s742/2015
K163, A256T — A/Georgia/382/2015
1472015
A/Georgia/545/2015 V220M, L2331, V5271
|— A/Georgia/567/2015 N156S
| A/Georgia/s28/2015 N473D
L{ ArGreecer212015
A/Georgia/d/2016
AlGeorgia/ 140872015
AlGeorgial 147912015
A/Georgial 147312015 1967, “T434n
Jee B K3NT.L365Q]  A/Georgial1305/2015
ri1d || AlGeorgiar1302/2015
AlGeorgia/1469/2015
AlGeorgia/5/2016 T120K
A/Georgia/13/2016 *D222NIG
52014 V3211, V4491, T474M
L A/South Afica/3626/2013
gi 014/2014 K374R
A/Georgia/860/2013 A186T, N455T
(———— A/Georgia/823/2013 SB4N
L] A/Georgia/828/2013 *G155E
V2341
AlGeorgial749/2013
13
D97N A/Georgia/948/2013 K208R
[—— A/Georgia/505/2013 K154E, D22G
L A/Geargia/21/2013 $1901
AlHong Kong/5659/2012
AlGeorgia/291/2012
MR 1 | AiGeorgia/366/2012
AlGeorgiald4/2012
A/Georgia/505/2012
1657, 3451 AlGeorgia/628/2012
AlGeorgia208/2012 N45SD
A/Georgia/598/2012 S83F, N260D
| Asst. Petersburgi27/2011
| A/Georgia/ar2011 *N156D
AlGeorgial51/2011 *G155E
E374K| A\:ssos;l’ gl

AlGeorgia/48/2011
AJ/St. Petersburg/100/2011

$143G
82037 A/Georgia/101/2012
casow | A/Georgiald27/2012
A/Georgia/558/2012
Pyss DI7TN
13@1v A/Astrakhan/1/2011 |5
AJLViv/NG/2009
A/Bayern/69/2009

A/Califomial07/2009 33daobomo3gste

—
0.002

68.1
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bGomo 14. A/HIN1pdmO09 amo3ol
306900L NA 2960
BoMgbIH03IM0 by.

bb350b635 bybebgdob geo30l
306296960 359029080005

356635398290 39(59800. [foorers
50bodbr1¢m0s 3593069950 FH5G980

AN 1252016

|—— AEqu15T12016

= AOman 19102016

|— AGeorpa 7142016 YING

|— AEqUHI2016

| ASamsuv3dE2016

AMartenegrori2¥2016

I AMostongra253720%6

AGexgaTEO2016

— Aldortenegro/ 1202016

AGeorga9162016

ATunsal10322017
ABuigaiad292017

_EAWM"

| ArSiowaia20032015

A o | k-
(= ACrostia 266272015

== AlJordan/ 108752016

e AUIIRIOn2772016

VILBMM L arsesn122932016
|— AGroga 142016
ACroata 2732015
AGHorgaZ02016  AINT, GIE
|— AEnsuM922016
ACroota2T3712015
e Atioraay42£22036
ASIhN2E2017
7| | Atong Keng2182017
2 n2Towd N
L Atsrmay0072017
L AHon Keng22002017
Alordan/ 108162016
AEgyp1518/2016
AT
ACeorgaTil2016 *DISIC
AMurisia/ 1210672015
wu Alderdan2031772016
Alderdan 11218206
7
Astanbul/ 15842044
Alsal Q40472015
AARSBVSTAZ2S
—— ABulgaiald 312015
AGrosceld22015
WATI BesT AGrosceld 142015
ACaGISII21S
| AGrorgial56772015
15
o AGosrgia3sa2y
AGhanyDU-15-1296/2015
AGeorgas/2015
AGrorgial1 0872018
NGNS
rag |VOHO9R1IVIE NS
14V, 321V, KARE AGeoga/laTi2015 *CISR
el A Geapanansos
AGrogaEIS
— AGeoradi2015 Quse
L AGeorga/1408/2015
QaZIS2018 SE2P, B3 NAIK
ACeGATZIM ALY, 01031, KIIR NIITK
L ArSouth ASica36262013
AGocogin862013
AGocrgaSI62013
105V 02008 AGacgIOSNT VE2A, YSEH
AGocrga 8242013
AGoergia2172013
VM pGacegarsiaans
| AGacrgaB232013 Vissl
L AGacrgiaTas2913
Naas, | NGeorgial10172012
oL TS Adaes | AGHOONZT012 ’ ;
AGeorgas632012
L A’St Petersturg/ 102011
NauTkHn NASNT2018 |3
— AGIIGAI0N KNZE 1
ASL Petersbug 2172011
_{_M;.m,.smu s
NGrogausom
—— Aong Koag/556592012
m M0 NISES " s
04516 _|\—~c.«gwmn
AGacnpiar2002012
AGacrpa 62012
YEIF AGacrgaldbu2012
L AGocegia$082012
L AGecgias932012 Tate |
L Atwis2009
L ABayom32008

e
[3

b ACalOmIR0T2003 | guyrapmo 8380
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4.6.2 A/H3N2 306mlgdo
2011-2012 §§. bybebo

WMmbOMbOl  WsdMMOGHMM0530  2oaBs3zboo  IxG  Mgojgoom 14 ©s©Id0omMO
608806 9 Fg8mnbzg3590 250BMS 3MWEHMGS. 3060MLGAL 96 3Jmbsm 0bsmMol
9M00OM303HJOM6 39953 EH0bsE00L MbIMO, sToBHMA Mg5J30d I0YS 330690l ol
9M00OM(303H90DY. IFodgdol »dMsz3wglmds LG MJe30M9ds 3390EbDY o BOLOWO
35J306M0  (A/Perth/16/2009 s A/Victoria/361/2011) s 69x89Ms@o  3060w9Lgdol
(A/Victoria/208/2009 @5  A/lowa/19/2010)  Uofiobsowdgame@  350md)d5390v)en
36E0LbYMEgdmsb. JoMmmerds 93o890ds 39009L0 BHOEGMIO0 FoBMOZ3E0bgL YK Mg
bsBBY obOHowo 3s6gwdo Fgdsgzowo RGO MMHo 3060lgdols (A/Alabama/5/2010,
A/Hong Kong/3969/2011, A/Stockholm/18/2011, A/Berlin/93/2011, A/Athens/112/2012 o
A/Victoria/361/2011) bofobssmdgam 250md«)dsgzgdvye sbEHolbYMEqdmsb.

12 30690l HA @5 NA 296900L 193396069058 259M03w0bs, M™A LydsGM3zgermdo
I 30039woMg 9sdgdo 3093003690mbab dqLsdg xama3olL LY J39xaRL: 3A (1 9Esdo),
3B (7 9500) s 3C (4 83500). yzgws 3060Lol HA 2960 80dobstrg LgBmbol 3sd30bols
93o00bogob  (A/Perth/16/2009)  goblbgoggdms  33wowgdgdom  K62E,  K144N
(3003MBos3E0ol «dbol 99dgbs), L183H, S2141, V2231 (HA1). 3A J39xa«980l 306mLL, 3
939X 3I1B0LIMZ0L TobslosMYOgero FMES309d0L N145S5 (HA1-do) s D158N (HA2-80)
23900, 3Jmbs (33¢0wqds T212S (HA1). 3B J3oxamx30ol 306991906 0960369dm©sm o3
J39%29980L 33wwogdgdo A198S, N145S, T212A, N312S (HA1) s D158N (HA2). bmyogbo
306LL o939  3Jmbs LT EYBom  ghmo b Ms8gbodg dm@ogos L3I, S45N
(3e03mBoszool modbols dgdgbs), S124C (aer03mboErsEgool v»dbol ©o35Ma3s), S124N
(3e03mBos3E00l »dBoL s3563s), 1223V, E280G, S262N (HA1) s 145V, V2001 (HA2).
960 93Hodl 3dmbs 3m0dm®R0Bdo MmO 3mboiEosbg TI0A s S114A. 3C J3gxamxol
306L9dL 509b0Tbsm 53 J39XFMBOL (330 gd900, MMAMMOEss Q33R (o6 3Jmbs g
306LL), S45N (ar03mBowsiEool Mobols d9dgbs), T48I, S145N, A198S, T212A, N278K (o6
3Jmbs g z306mLL), N312S (HA1-do) s N158D (HA2-80). Bmaogmo d@sdl sbg39
503M3Bbs 3M@930900 Lbgosslbgs 3mboogdbg T48M, D53N, 158V, S95G, 1223V (HAI)
s V18M, A147T, V1611 (HA2).
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o3 999bg0s NA 496l, 3069900 X yMBDI6 HA 2960l dlgogbo. gzges d¢sdo
3543060L5356 A5BLb3530IdM©S FMES309000m S367N, K369T (58 Mo 3m@s300m 3060ds
d90dobs  a03mbowszool Mdsbo) s I464L. 3A J39xaMBoL 306Ul 509bodbgdms
53539000 (33ogdgdo V216A, E221D, T238A, E258K, S335G s S416N. HA 9960l
dobgz0m 3B s 3C 439x 29139000 d9ds35¢0 E509dL slg39 3Jmbsom LogHmm 3w@S30900
L81IP s N402D (303mBos3ool «9dbol ©s35639); 3C 3060vlgdl, 9Mmol 2o6»,
3369m39 509b0dbgdMm©Im (33e0gdgdo TIS s DI3G. 3B s 3C J3gxawmaol 93sdgddo
B565bo 0gm 060300 BM@9(309003, OMymcMoiss 117M, 130V, N47S, V149A, T157S,
R210K, 1262V, N465D s I469L; 3tm¢00dm6OHxz30bdo 3mboogdHg P45L, D113G, T434N.

2013-2014 §§. bagbmbo

14 6088056 12 37M@GHOs godmoygm. Hobs bLgbmbols ugoglo 3gdsawm@obsiool
95J300L5mM30L  499Mmygbgdmwo  ogm 230690l Mol  gMoMOME0GHJd0.  FEHSTJOOL
w3930 glMds LHYLES©O 099306090 339O3ELYY FobMOoo A/Texas/50/2012 (2014-2015
LbyBmbolomzol gMbgmeo 35d30bwcmo dEs0) s DBmaoghmo Mgngmswmm@o (A/Hong
Kong/146/2013, A/South Africa/4655/2013, A/Stockholm/1/2013) 30609190
LoHoboowdgam©  A99MIMTo390e  9BEOLbYMEgdmsb,  Foa®sd 399l BoGHOHOL
0d@gm©b9b 33903bDY gobOHO MgxzgMsMHo 3060Lgdol (A/Serbia/NS-210/2013 o
A/Almaty/2958/2013) Uofiobos0d@gam©  359m3mdog90)en  56GHOLLYMgdmsb. 306HLgdo
39020 99m03bm  MXMgEME bBsHYY @obMHowo d0dobstg Lybmbols  gsdi0bsdo
3905350 3060bol  A/Victoria/361/2011  Lofiobos@dgam@  259m3m85390v)ends
3b6EoLbbgmEqdds.

11 3060l 193396LboL  TgIAS©  2odmzobs, MMI Joommeo  3@s99d0
0093903690696 A/H3N2 g06vlols drift 396056390, 390dm©  J3gxamnxgol 3C.2 (8
d3590) s 3C.3 (3 9¢35d0). 35J30bol 30MloLogsb (A/Victoria/361/2011) m6039 J39xXyMRB0
39bLbg03wgdMEs 330w gdgdom Q33R, N145S s N278K HAI-do. 3C.2 dJ39%x3I530L
306019l 9353 JO0m 5©0gb0dbgdMm©sm dmEszogdo L3I (HA1) s D160N (HA2), beeom
3C.3 30690l 3Jmboso T128A (ger03mBowrsEool Boodob o39M3s) s R142G HA1-Jo.
6039 J39xamx30L8 HAL bsbsbo ogm 3sem3gmwo dm@ssogdo P4S, D53N, Y94H, N122D
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(303mBos3o0l Mobol s356My3s), N144K (2e0030mB0ows300L 6ol ©o39Ma35) s
L157S; beagoea HA2-80 30 - V18M, N49S , D158N oo V200L.

NA g960b 80bg30m ©IXFMNBIOST JoGor)ewo FEodgdoll 83390000 ©IYMBS 56
9339, 11-0056 8 93odl 509b08bgdms dm@oios E221D, bogom 7- 1392T. mMo 3o6mwmlo
3905609300 dbgogL0 0gm s SHILOSMYIPIM (330w gdgdo Y155F, D251V o S315G; gbho
Fomobl  odsBHgoom  3Jmbs  dMGsgos I312T. Bsbsbo  oym  sb93g (39w 39Mwo
33wowgdgdo3: R150S, T267K, L338S (3merodm®aobdo), P386S, V398I, R400K, T434l,
T434N, V4441, L466F.

2014-2015 §§. bybmbo

393003600 mmbo 608Fosb 4Mm030L 3MWEHNMOS g439ws Fomyobosb godmoym,
dogMsd  dbmermE  ghom 306l A/Georgia/532/2015 3Jmbs  ghomcmo@gd0l
320E0bs300L bsM0. 3000 (I STMOEbm 339M3EbYY FIBOOWO Zod30bmGOo
93o00b A/Texas/50/2012 (3C.1) 8085600 godmdmBs390w9ends s630lbgMwgdds, beagwem 2015-
2016 fjerob 35g3obobsmgols Gg3mdggdIeds 3903 33IOELHY s 390G VIXOIQYW babby
239BMHowo 30MHMLol  A/Switzerland/9715293/2013 (3C.3a) 035m0 59035390
3b6¢0oLbbgmEgdds 396 98moEbm Jommero F@sdo. Bsdsa09MMm© 30MHMLO 35MRS© sdMmOibm
MxROIJOM  bsbbBy  aobdowo  A/Victoria/361/2011(3C.1)  306HMLOL oo

2990039985390 ds  56GHOLLYMgdTs s 93MIM3g 339O3EHYPY S MXOIEME bsHBy
239BMHowo  300mLgdol  A/Stockholm/6/2014 (3C.3a) T0doM 450t o390w)eds

36 obbgmqdds.

mmbogg 60dmdol HA s NA 296900L 193396060905 953900©s. ghomo  d@Esdo
(A/Georgia/342/2015) 00933b690m@s 3C.3b 2969303796 J39xaMx8L, MmIgwog 3C.3
X3IBOLHIMZOL  sTobILOSMGIJo  FMES309d0L  (T128A  (aeroz3mBows3ool  dbols
5395693%), R142G o N1455 HA1-30) 25609, bsliosmgdmos 33wowgdgdom E62K, K83R,
N122D (gc003mbosgools vdbols ©o3sMags), L1575, R261Q HA1-do s V18K HA2-Jo.
50bodbe  30ONMLL,  FsLb  IxAMBIIMO  300MgdoL  ALYS3LO.  ITEHJOOM
50dMoBbs 3MGogos QI97H. 8 3060Lolb NA 2968 35J306w96 9EHodmsb A/Texas/50/2012
3905609800, 3Jmbs 8900090 33wowgdgdo: 126T, M51V, V143G, E221D, V2631 cos T434N.
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©bsMR9gbo Lsdo gomMLo 80939m3690m©s 3C.2a J39xaIRL, GMIgEog bollosmgds
3900090 590b6M3go35m5 (33c00gd9d000: L3I, N144S (c003mbBoozools ¢dbols s3560939),
N145S, F159Y, K160T (3c03mBomsiool vdbols 99d96s), N225D, Q311H HA1-3o s D160N
HA2-3o0. A/Georgia/532/2015 (3C.2a) s0s¢gd00 HAL 39680 3dmbs 33wrowmgdgdo R142K
5 QI97R s 5939 3m0dMmOHR0HBIo N158K (genro3mBowsgools «dbol o356M935), 5J9sb
390m3@0bsMg  158-160 3mHB030gdbBg (330w gds  LOZ9MIMOM®  M39300MEYds  dobo
33 30bs300L MbsMOL Jmbsl. s0bodbmwo 9@sdo 53 M30LgdoL godm dgoMBs crmbombol
L5065FIOMEM 396EGHMOL B0gH MHIRIMIWME 3060Ls©. 06030 MSWIOHO FES30900
3Jmbom ©sbs®Bb ™mE gocmllbsg: S262N, A272V HA1-Go s V200I HA2-3o. Lsdogzg
3060L0L NA 9960 ©IXFMIBOS JOMI® S bobosmMYdMEBID LogHmm dm@Es3gd0om E221D,
T267K 5 1380V 3593060l 306xlmsb dgs6gdom. bsbsbo oym sl939 0bogzomsm®do
33w0wgd900@3 126T, S332F s H336R.

2015-2016 §§. bgbmbo

530 603980056 bo 89dmbgz935d0 50dmBBEs 30030l 306Lo LogmEbaolvybs®osbo
Q5 535090 FbmmE Bodl 3Jmbs 3935w Eobosgools MbsMo. 33903EBYY FoBM©OEO
2015-2016  §f. 39d3obmeo  8Bsdol  A/Switzerland/9715293/2013 (3C.3a) d0dsGro0
299039985390ds 56EHOLbYMgdds 390 3gOM0 Fomsbo 396 s3moEbm, MIi3s 306Mmlgdl
39030 G0oGH®9d0 503MshbEsc dmI93bm 2016-2017 §f. Lybmbolsmgzol M9g3mdgbgdmeo
330603bby gobMowo  godmbols  A/Hong  Kong/4801/2014  (3C.2a)  dodstron
3090399853900 56EGHOLbYMgdol odsGro0.

byoo 60dmdol HA s NA 1933960609000 500mPbs, ™3 mombo  Jomasbo
90939993690ms 3C.2al J39xamxL, bogm gohomo - 3C.3a (0dobsdg bLgbmbols 3sd3obols
306bob  A/Switzerland/9715293/2013-0b  d39xa«30). 3C.3a  J39x3Mx8oL  50bodbmew
306 HAT 99600 3dmbes 99 d39x 29530l 3069030 bdoGs bsbsbo dm@ssos YI94H. 59
3060L0oL NA 2960 ©3esbEgms HA 94960l dobgzom dobogg 939x 3980l 3060x99dmab
Q5 296Ub3530090Ms 35943060l FBHodologsb Tgdgao 330w gdgdom K128R, V143M,
S315R, I1392T, I379L, R400K s E435K (3m@odm®Hxzobdo).
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Gog  dggbgds  3C.2al  d3gxamxzol  306019LgdL,  obobo 93 J39xyIBOLIMZ0L
535bsLosMYdgo 3 Eo309d0L N171K (HA1-80), I77V s G155E (HA2-80) gotqs, HAL
39680 53o6M90©b9gb 3300 gdsL S46Y. 9H 300Ul HA2-0 sds@qd0om 3Jmbos dm@ssos
GI50E. mobogg 30600906 NA 960 ©o300l@Ggm©s 9ghmo© ©s  goblbgszgdms
3943069600  @sTobogob  A/Switzerland/9715293/2013 8300  (33€0gdgdooy:  S245N
(3eozmBoozool  ¢dbols dgdgbs), S247T  (aer03mbowrsgool  mobol  896560bmbgds
3mB0oE0sby 245-247), T267K, D339N, 1380V, T392I s P468H. bsbsbo oym oem3gmero
99935309003 D251N o 1302V (3me0dm®xzo0Hdo).

2016-2017 §§. bgbmbo

0mmbdgBHo 93093600 608MFosb o0BsMI©s 12 3MEEGHWGs, 0vd3s Fbmerm
96l A/Georgia/1819/2016 508msBb©s gOHODMOHME0EJO0L s mE0bs3ool Mbsto. 306Hlo
5dmo@bm 2016-2017 LyBmbolsmgol M93magbgdmo 33903EbYY 2sbMowo 3sdzobsdo
dg0sgomo  godnlbolb  A/Hong Kong/4801/2014 (3C.2a) 808500  go0mdw)dszgdwgends

36¢obbgmqdds.

5193396060 19 JEHodo s 43zgms domsbo dogmm3zbgdmes 3C.2al JagxaRL. mE
dBHoAL 50IMsBRbs dgemgmeo 1933960 158-160 gerozmBoszools 3mbBoEosHg N158K s

T160K (LHmeg 59 9935653690 3Jmbs 393sgeEHobsgools Mbsto, dgmeg @sdo 56
3oabogbows  wmbmbdo, 19g339bLbo 20390 FBMWME  LodsMmzgarml  aMmo3ol
WHBMEOOEHMM0500, glsdsdola HI Hgod30s o6 oydwyams).

JoOOM@0o 93Hsdg00 ©3LGIO MO XAMRS®. 300390 XyMRdo dgdsgzseo 12
306050 5GHM90s 3MBHo30sL R142G, boeom dgmég xamx3ob 7 g3oMmbo 3o - K92R, N121K
s H311Q (HA1-80). 19-sb 9300 3060wLL sbggg 3dmbs Lbgowolbgs 3mbBoE0gdby
0600300 MMo  33eowgdgdo:  S9I, DI104N, TI35N (3arozmBoosgools  wgdsbols
d96560B69ds), P273S HA1-8o s V841 s 1149M HA2-Go.

90906569 LgBMBOL 9Eodgdol NA 3969003 oxdIBPOIE MO JaslBIMo®. 35J30bol
3060L0Las6  (A/Hong Kong/4801/2014) dJoGormgero 930900  296lbgs30090m©bgb 7
5306M3553000 S245N (ge003mboErsEgool mobols 89dgbs), S247T (yerozmborsigool vdbols
d96560Bmbqds), 1231V, T267K, 1380V, T392I oo P468H. 12 g306mlL 51939 3Jmbos Logom
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X3IBMNO0 IMEs30900 L1401, V143M, S315R s D339N. 2565 sdols bmaogmo d@osdl
3Jmbs @gowzgmmo 3wowgdqdoi 120L, K75R, D113N, K220N, V290A, V303I, S331N
(3003MB0sE00L “OBOL o35¢3s) s L372F.

B39bl 93509080 Bobobo  Bm@Eo309d0L  Bofoero  BEndsMgMds  9bFH0EgbE b
69393GHMOMD ¥l MdbgdbBg (sbMowo 29). 89-15 @s 99-16 LEosmgdol Lsboom
Podmygboos 2010-2017 §f. dmgo®3mwotg A/H3N2 amodol 306vlgdol HA s NA

396900L Bowmy9gbgE03m0 bggdo.
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300 29. A/H3N2 36030L 3060:91930b HA s NA 9969030 s0dmBgbowro d9@ssogdo, 2010-2017

U

89056 9d5 A/Perth/16/2009-1 0> 56

A/H3N2

3060 M9d0

39056 9d5 A/Victoria/361/2011-b 0 56

39050 9d5 AfTexas/50/2012-1o» 56

bgbmbo 2011-2012 n=12 bgbmbo 2013-2014 n=11 Lbgbmbo 2014-2015 n=4

HA1 HA2 NA gene HA1 HA2 NA gene HA1 HA2 NA gene
L3I (1) V18M (1) [T9S(3) L3I (8) V18M(3) |R150S (1) L3I (3) V18K (1) [I126T(2)
*T10A (1) 145V (1) |117M (1) P4S (1) N49S (1)  [Y155F (2) E62K (1) E D160N (3) |M51V (1)
Q33R (3) A147T (1) [130V (1) Q33R (11) D158N (2) [E221D (8) K83R (1) E V200! (1) |V143G (1)
S45N (6) V161l (1) [*P45L(1) D53N (1) € D160N (10) [D251V (2) N122D (1) A H150R (4)
T48 (3) D158N (8) |N47S (1) Y94H (1) E V200! (1) [T267K (1) N128T (3) A E221D (4)
T48M (1) V200! (1) [L81P (11) N122D (1) A 13127 (1) N128A (1) A V263l (1)
D53N (1) € D93G (7) T128A (3) A $315G (2) R142K (1) A T267K (3)
158V (1) *D113G (1) R142G (3) A *13385 (1) R142G (1) A S332F (1)
K62E (12) E V149A (1) N144K (1) A P386S (1) N144S (3) A H336R (1)
S95G (1) T1575 (1) N145S (11) A 13927 (7) N145S (4) A 1380V (3)
*S114A (1) R210K (1) L1575 (2) B V398l (1) L1575 (1) B T434N (1)
S124C(1) A V216A (1) N278K (11) € R400K (1) *N158K (1) B
S124N(1) A E221D (1) T434N (1) F159Y (3) B
K144N (12) A T238A (1) T4341 (1) K160T (3) B
N145S (8) A 1262V (1) V444 (1) Q197R (1) B
L183H (12) E258K (1) LA66F (1) Q197H (1) B
A198S (11) B S335G (1) P198S (4) B
T212A (11) S367N (12) N225D (3) D, 220-loop
T212S (1) K369T (12) R261Q (1)
S2141 (12) D N402D (11) S262N (1)
V223| (10) D, 220-loop S416N (1) A272V (1)
S262N (1) *T434N (1) Q311H (3)
N278K (3) C 1464L (12)
E280G (1) N465D (1)
N312S (11) 1469L (1)

8900560905 A/Switzerland/9715293/2013-0056

89056 9d5> A/HongKong/4801/2014-1 0056

L9Bmbo 2015-2016 n=5 bgbmbo 2016-2017 n=19
HA1 HA2 NA gene HA1 HA2 NA gene
L3I (4) 177V (4) |K128R (1) S9l (1) 177V (19)  [120L (1)
S46Y (4) G150E (1) |V143M (1) K92R (7) E V84l (1) K75R (1)
Y94H (1) E G155E (4) |S245N (4) D104N (1) 1149M(1)  [D113N (1)
A128T (4) A D160N (4) |S247T (4) N121K (7) B G155E (19) |L140I (12)
S138A (4) A, 130-loop D251IN (1) T135N (1) A, 130-loop V143M (12)
G142R (4) A T267K (4) R142G (12) A K220N (1)
N144S (4) A *1302V (1) *N158K (1) B 1231V (19)
S159Y (4) B S315R (1) *T160K (1) B S245N (19)
K160T (4) B D339N (4) N171K (19) S247T (19)
N171K (4) 1380V (4) P2735(1) € T267K (19)
Q311H (4) 13921 (4) H311Q (7) V290A (1)
R326K (5) 1397L (1) V303l (1)
R400K (1) S315R (12)
*E435K (1) S331IN (2)
P468H (4) D339N (12)
L372F (1)
1380V (19)
T3921 (19)
P468H (19)

ROBboer)B0 degdeyeros doidhsool dfmby 3065b980b Gsm@gbemds

56908969960 99860b5 5 (939390256 8Tl 5@ZOESL sGLYBLIr0 F9H530980 oTYMIRO05 (o3 RIS
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byGoomo 15. A/H3N2 a6odol
3060L900L HA 9960l

Bo 3969003700 by.
bbzssbb3zs bybmbgdol gHosol
306296980 358029rR0¢0s

356635398290 39(59800. foorers
5@bodb9em0s 3593062900 Jhsdgbo

AlGeorgia/1801/2016
A/Georgia/1833/2016
A/Georgia/1798/2016
A/Georgia/1799/2016
A/Georgia/1703/2016
AlGeorgia/1815/2016 ss1
{— A/Ukraine/7684/2017

{— A/Austria/958548/2016
R EQ Ay

16
f—— A/Georgia/714/2017 T135N

AlUkraine/7553/2017
~|: AlZaporizzal157/2017
A/Dnipro/243/2017

NGk A/Samsun/22012017
M _r—Mran/mwzms

AJKyivi640/2016

Akraine/7550/2017
AKy/B4/2017
AMNorway/4436/2016
s A/Odesal69/2017
AEgyp/8286/2016
A/St Petersburg/32012017
Allanial04-003626/2017
AlGeorgial1045/2016
A/Georgia/1081/2016
AlGeorgia/1139/2016
A/Georgia/1041/2016 G479E
|- A/Switzerland/19429699/2016
— AVAustria/956196/2016
AlGeorgia/9/2017
A/Georgia/10/2017 178ut
o u/c- _{Nssurg.amwan D104N
|A/Georgia/238/2017 Nisex
|— AfGeorgia/593/2016 #2735
AlGeorgial169/2017
—iNGeovg’aHSB/Zﬂﬂ
i |- AlGeorgia/1694/2016
|— AlGeorgiar207/2017
|— AlGeorgiar23/2017
AlGeorgia/1819/2016 mieor, varam
A/Georgia/1578/2016
AlGeorgial580/2015 A272v, vs2s1
AlGeorgia/532/2015 R142%, NISEE, QISTR
|— A/Georgia/481/2015 s2e2x
A/Bulgaria/482/2015
AMadrid/290412016
A/Stockholm/46/2016
AlAnkara/P102/2017
AlTrabzon/178/2017
AOdesal62/2017
A/Switzerland/19260442/2016
ADenmarki57/2016

NI71K, HO6V, G434E

sa6]

N1445, F155Y, K160T|

DI AAlbania/7010/2016
AlUkraine/7652/2017
A/Moldova/117.05/2017
Ahzerbaijan/955/2016
L——— A/Antalya/1183/2016
|- AfHong Kong/5738/2014
AlHong Kong/4801/2014 | 20162017 gsagosn 3asso
= b AlGeorgia/495/2014
AlGeorgia/573/2014
AGeorgia/514/2014 N4k
AlGeorgia/516/2014 sc2
A/Georgia/584/2014 P4S, DSIN
AlGeorgia/215/2014
A/Georgia/699/2014
A/Georgia/393/2014 Ys4H,N37ss
AHong Kong/146/2013

AfTurkey/TR-20/2016
AlJordan/4470/2016
A138S, F1595 AlGeorgia/864/2016 .32

~22sp [ A/Switzerland/9715293/2013  |2015-2016

L AsStockholm/6/2014 i
A/SamaralT3/2013
Ri26
Ti28a AlGeorgia/328/2014

AGeorgial76/2014 3c3
A/Georgia/546/2014
AlBulgaria/421/2015
AGeorgia/342/2015
A/Netherlands/525/2014
AJEstonia/91176/2015
|——— AlTexas/50/2012 | 2014-2013 3sgotots 2sto
{— A/Georgia/255/2012 s9sG
A/Georgia/512/2012 Tasm

-I;/Genrg'aISSA/ZMZ 3
ANictoria/361/2011 | 2013-2014 3sggobols 3380
3N, BEV, D2V, V3T AT6T A Gaorgia/606/2012 V4SOT
A/Georgia/370/2012 S262N, V5291
A/Georgia/d71/2012 T10A. 'S1144, S124N
A gi DC0557/2012 131 s124C
AlGeorgial491/2012 Y
A/Georgia/161/2012 B74v
A/Georgia/GNCDC0485/2012

AlGeorgia/GNCDC0577/2012 23V, £280G
A/Georgia/301/2012 1 3a
APerth/16/2009 | 2010-2011 gsigoBots 33sto

Q33R, N278K

T4SL S145N, N487D

.21

K2
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bm@smo 16. A/H3N2 a0o30b
30699gd0l NA 4960l
Bowy169(%H03M0 by.

bbgssbbgs liybeabgdol gGosols
300296980 350mgymR0e005 §56bb353989¢w
29(90630. fooers s@bodbeiemos
339606960 FBHsdgdo

1817, N402D

53318 | A/Georgia/168/2017
AGeorgia/169/2017
P nGeorgiar20772017
A/Georgia238/2017
|A/Georgia/278/2017
|—A/Georgia/9/2017
s3158 [— A/Georgia/1819/2016 D113N
AlGeorgia/23/2017
A/Georgial1593/2016
2L A/Georgia/10/2017
A/Georgia/1694/2016
Lol A/Georgial1578/2016
AAustrial956196/2016
A/Switzerland/19429699/2016
ANorway/4436/2016
AKyiviB4/2017
| AlUkraine/7550/2017
—| —A/Georgia/1041/2016 D2s1N
AlGeorgial1045/2016
["| A/Georgiart139/2016 Bozv
A/Georgial 1081/2016
—EBR ___ A/Georgial714/2017
AOdesal69/2017
Allatvia/04-003626/2017
ASt Petersburg/320/2017
AUkraine/7611/2017
ADnipro/244/2017

3C.221

D3N |

A/Madrid/2904/2016

G93D, P46SL A/Denmark/57/2016

I AlUkraine/7652/2017

A/Hong Kong/3060/2017
A/Switzerland/19260442/2016

2477
A/Moldova/117.05/2017

A/Ankara/P102/2017
A/Odesal/62/2017
AlTrabzon/178/2017
AStockholm/46/2016
A/Azerbaijan/955/2016
AlLatvia/01-000239/2017

Ni61s

A/Samsun/220/2017

—— AlUkraine/7563/2017

A/Dnipro/243/2017

|— Afran/67534/2016

|— A/Austria/958548/2016

|— AZaporizzal17/2017

A/Georgia/1703/2016
A/Georgia/1799/2016
A/Georgia/1801/2016

o A/Georgia/1833/2016

AGeorgia/ 179812016

AlGeorgial1815/20161372f

20N PaseH

3C.2a1

AMong Kong/7295/2014
rex| |—— ABulgarial212015
A/Bulgaria/482/2015
A/Georgial481/2015
| A/Georgia/580/2015
L A/Georgia/53212015
AlGeorgia393/2014
Alordan/4470/2016
KiZ8R V143, SR AlTurkey/TR-2012016
BI7L,RA0CK AlGeorgialg64/2016 43K
A/Antalyal1183/2014
AlStockholm/6/2014
— 152932013 | 3050

2210

BT | | A/Georgia/516/2014

A/Georgia/d95/2014 Tasar

B ~‘: AlGeorgia/514/2014
AlGeorgial573/2014

|- A/Georgia/584/2014 Ras0s

|— AHong Kong/5738/2014

A/Georgia/215/2014 13388
AlGeorgia/699/2014 V3981

¥2311_ ATHong Kong/4801/2014 | 2016-2017 53jgosots 39380
D93G L A/Hong Kong/146/2013

A/Georgia/342/2015 16T
L1y, vissg,
% AEstonia/d 117612015
F221D: V2L T p Netherlands/525/2014

[—————ANictoria/361/2011 | 2013-2014 g3jgosols 3380 3C.1
———— A/Georgia/328/2014 R400K, V444l

| A 12 |

A/Samara/73/2013

’m

V216A, E221D, T2384, E258K
5355G, S416N

12 Na7s
-I::seo.ngss/zmz 3¢
AGeorgia/512/2012
1494, 210K, N46SD. HEIL A/Georgial606/2012
D936, Y155F AlGeorgia/546/2014 B12T
AlGeorgia/76/2014
AlGeorgial491/2012 =2V

D251V, 5315G

A/Georgia/471/2012 D113G, T434N
AlGeorgia/3T0/2012 Bov
A/Georgia/GNCDC0577/2012 n7m
A/Goergia/GNCDC0485/2012 T157s
A/Georgia/161/2012
A/Georgia/GNCDC0557/2012 Past
AlGeorgial01/2012 3a

38

APet/16/2009 | 2011-2012 gggosos 3580

3ca
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4.6.3 B/Yamagata bs%ol 306bgdo
2012-2013 §§. bgbmbo

393b03b0wo m®ogg 608mGosb Qodmoym 3MwEGs. obobo 39dsywEobsizools
0630006900l ©95d30580 T9EIMJI0D B0 BHOGHMJO0 M9ox00M9d®bgb dodobsty
LyBMbOL 3od30bmMo FEsdol B/Wisconsin/1/2010 (clade 3) 008s00n 5003w dsg39dwen
36@oLbgmEgdmMsb, I3 3900 GHoGMYd0 3dmbosm 33903EbBY goBOLOwo 306MHLoL
B/Massachusetts/2/2012 (clade 2) ULofiobosm8gam@ 359md3s5390  96E0Lbgwegdmsb.
06039 306099135 35020 GHOGHMJO0 250Mo3w0bs IgmEg xaRdo 9935350 MHJRIOSWIOHO
30019000 (B/Estonia/55669/2011 s B/Hong Kong/3577/2013) s 89b539 xaw930L 306x9L0b
B/Stockholm/12/2011 ULs{obosedgam@  godmdmdsggne  s6EHolbgmegdmsb. dgws®mgdoom
LA GOGH®YO0 s©0dMBbsm Tgbsdg xaMBoL 306H9Lols B/Novosibirsk/1/2013 dodstrod
39939985390 563HOLbLYYWGOMS6.

®m6039 3g06mbol HA  ©> NA 296900L 193306069358 9B3965, 6m3  obobo
9093993690696 99-2 2969303796 XaMRBL. J0dE0bsMY LIBMBOL 35J30bME@O FEHSBOLOY6
(B/Wisconsin/1/2010) 3069bgd0 HA 96000 256Lb3530090m©bgb 7 580bm 9dz53000: R48K,
P108A, I150S, Y165N, T181A, S202N, D229G; bomgom NA 29600 3o - 11 530bm3seg00m: R42Q,
T68A, V71L, T1061, K125T, R186K, 1248V, S295R, N340D, N463D oo T465A.

2013-2014 §5. bLybmbo

mmbogzg 603m8osb FoddsEHgdom 250DsMmS 306HLoL 3Me@EmMgdo. HI Ggodiosdo
158 9Bl IO GHOGHMO 50IMIBBEs F0dEObsMYg Lgbmbol, GmamMs 33903EbYY SLg39
MIXOIOMYW  boBYg  gobOowo,  35J30bmmo  IBHodol  (B/Massachusetts/02/2012)

LoHoboowdgam@ A99MIMTog9  SbGHOLLYMWGdMb. 3060Lgd0 139 STMoEbm [obs
2012-2013 .  ULgBmbol  35JgobmGo  9BHsdolb  (B/Wisconsin/1/2010)  dods6ron

249909985390 ds  9BFGHOLbYMgdds. 99-2  xaMBRdo  F90535¢00 YOI bsHby
239BMHOo MHIRIOIMOO 306Lgdol (B/Estonia/55669/2011 s B/Hong Kong/3577/2013)

9005600 459399053900 ds 9BGHOLBYMgdTs3 653090 98MmoiEbm Jomomero BEedgdo,
bmwm MOy bsHbgy 4oBMowo B/Novosibirsk/1/2012 s 339603bbg g4obOH0Ooo
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B/Stockholm/12/2011-0 (m60g3q clade 3) 9005G00 godmddsgzgder  sbE0LbLYM@gdmb
1390960 GHOGH®O 359M3w0bgl JoMreds 83o390ds.

393905  mmbogg  3060MLoL 193396060905 s Y3zgs  Bomasbol HA 960
0093103690ms B/Wisconsin/1/2010 xqma3b (clade 3). obobo 35J3069M0 306mLoLodsh
(B/Massachusetts/02/2012)  996bbgs30090m©b96 10 3gerowgdoom: K48R, A108P, N116K,
S150I, N165Y, A181T, N202S, G229D, K298E o E312K. L0 o0l s35¢3gdom 5¢9b0dbs
90m0bs060 3MGHo30s M251V, bmewm m®l - T341.

JoOmme 9BHsdgdl NA 296900 dg6gmeo boBol smdmsbbosm. B/Georgia/203/2014
((009e0bog 93900960 HI Bo@ddgdo 3Jmbos) NA ogm Yamagata bobols, bomerm ©sbs@bgbo
Lsdo 3060HLoL 3o - Victoria-bl boBob. slgmo FoILsBMIMOZ30 MJoLMOESE0s BJoGMO 5Gds.
Yamagata bsboll NA gqbol 3Jmbg 306wlo 35J30bol 9EsFologsb asblbzsgzgdmes 13
g3wogdom: Q42R, H65R, A68T, T721, L73P, I1106T, T125K, K186R, V248I, R295S, K343E,
D463N s A465T.

2014-2015 §§. bybmbo

12 253%9360w0 6039306 11 0BmErsGol godmygmas dmbgMbs. MmMoL oMo,
g4z9ws 30090 Bogergds  sdmobm  33903EbBY  2obMowmo  35J3obmeo  Eoedols
B/Massachusetts/02/2012 (clade 2) ULofiobssmdgam@ 00md«dsggmen  sbEHolbgmenqdds,
099935 30601930 3960 MJ90M70©bI6 3390O3EbDY FoBOOwo clade 3 g0MmLgdOL
(B/Wisconsin/1/2010, B/Stockholm/12/2011, B/Phuket/3073/2013 s B/Hong Kong/3417/2014)
Lofoboswdgam@  490mdMdoggmee  bGHOLLMWgdMb.  MgBIMGO  306HLOL
B/Estonia/55669/2011 8003560 4500335390 s6E0Lbgegdds sdmoEbem dbmemo mMo
JoOo d@sdo.

™35 306090l HA s NA 296900L 1933960609000 450m3w0bs, H®A yzgams dsmysbo
0093103690ms clade 3-U, B/Wisconsin/1/2010 — B/Phuket/3073/2013 xawaL. 9g39ws
30600 35J30bmG0 9BH0Losb (B/Massachusetts/2/2012) HA 2960m, Bgdmswfg®owo
2013-2014 §f. ULyB@boL 306MLYdOLIMZOL  Tsbslosmgdgeo 10 FMEHIEOOL 2O,
396Lb393W0gdMEs 3093 JOHMO Loghmm (33eogdom L172Q. gho 300U 3@ gdom
3Jmbgos dmEozos N118S.
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NA ggbom Jomormewo 83odgdo  35d3060L  FEHodologob  2sblbgsgzqdmbgb 13
500bm3go300: 145V, H65R, A68T, L73P, 1106T, T125K, K186R, V2481, R295S, E320K, K343E,
D463N @5 A465T. 35 3000@D 030000 EIXFNBOS JOMO©, bmwm 03 oo
39bLb35390w 306¥LL 3JMmbos 33wowgds Q42R.

5306M3553900L 963390 3GS30900  8EYOIMIMIPS  M9(393GHMEOMSD  8dol b
bE0a9bmem  Mdbgdbg (bGowo 30). 99-17 s 99-18 LbOsmMgddo  [oMmdmagboos
B/Yamagata 030l 30699008 HA 5 NA 396980l gomagbg@olzm®o bggdo.

gbMoo 30. B/Yamagata bsbol 030l 30699d0l HA s NA 2969090 458m3wgbowo 3wés30990,
2010-2017 §%.

B/Yamagata bobol go6Hvlgdo

9056905 A/Wisconsin/01/2010-150)56 99056 905 B/Massachusetts/02/2012-150056
2012-2013 bg%Hmbo n=2 2013-2014 bgHmbo n=4 2014-2015 bygbmbo n=8
HA gene NA gene HA gene NA gene* HA gene NA gene
R48K (2) R42Q (2) T341(2) Q42R (1) N11S (1) Q42R (1)
P108A (2) T68A (2) K48R (4) H65R (1) K48R (8) 145V (8)
11505 (2) 150-loop  |V71L(2) A108P (4) AGST (1) A108P (8) H65R (8)
Y165N (2) 160-loop T106l (2) N116K (4) 120-loop [T721 (1) N116K (8) 120-loop A6S8T (8)
T181A (2) K125T (2) S1501 (4) 150-loop L73P (1) S1501 (8) 150-loop L73P (8)
S202N (2) 190-helix R186K (2) N165Y (4) 160-loop [1106T (1) N165Y (8) 160-loop 1106T (8)
D229G (2) 1248V (2) A181T (4) T125K (1) L172Q (8) T125K (8)
S295R (2) N202S (4) 190-helix |K186R (1) A181T (8) K186R (8)
N340D (2) G229D (4) V248l (1) N202S (4) 190-helix V248l (8)
N463D (2) M251V (3) R295S (1) G229D (8) R295S (8)
T465A (2) K298E (4) K343E (1) K298E (8) E320K (8)
E312K (4) D463N (1) E312K (8) K343E (8)
A465T (1) D463N (8)
A465T (8)

*dbeaereago 1 goBrybol NA ggbos deaggd«yemo, ®sgsb bsdo goteabol NA 39bo oy Victoria-b bs bob

2(Bboen 830 Jeapgdoyeros dwBsgoob ddmby g306bgbob Gsmpgbmds

360396960 #8b0bs s BY3I3HBs6 8Fob 5303 sGLYBrIo Fw1Hs30980 3sTmygmRoeros GrIb B9Bs©
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bmGomo 17.
B/Yamagata bs%ol
3M030L 306lgdol
HA 9960l
Bo369H03000
bo.

bbgssbbzs
UgbeabgBols gGools
5069980
35000930005
36bb33398¢
29(59880. f00ICI5©
5@bodbrycmos
339306360 FBHs8G9d0

M257V |

L1720

N116K, K298E, E312K

D196N, N2025

81501, N165Y, G229D

— BiLatvia/12-059779/2016
B/Switzerland/19309131/2016
B/Ukraine/7T758/2017
B/Hong Kong/246/2017
—— B/Kyrgyzstan/52/2016
— B/Hong Kong/19/2017
B/Ukraine/7576/2017
B/Massachusetts/01/2017
BISlovenia/92/2017
BiSlovenial210/2017

_,— B/Bulgaria/523/2015
B/Adana/208/2015

BiKyrgyzstan/16/2016
4’— B/St Petersburg/118/2017
B/Finland/657/2016

B/Madrid/15046/2014
B/Hamburg/1/2016
B/Konya/173/2015
B/Luxembourg/65508/2016
B/Cyprus/F72/2015
B/MNorway/4811/2016
B/California/02/2017
—— B/Greece/462/2015
B/Jordan/30046/2015

ﬂfGeorg\afSTEfZ[]ﬁ

B/Odessal236/2015

__{ B/Madagascar/3124/2014

BiMadagascar/2340/2014
|- B/Greece/198/2015

— BiUkraine/426/2014
BfHong Kong/3417/2014
— B/Georgia/162/2015 N11S
B/Georgia/539/2015
BiGeorgia/498/2015

|— B/Georgia/20/2015

I~ B/Georgia/330/2015

I— BiGeorgia/169/2015
— BiGreece/323/2015
BiGeorgiald46/2015

B/Macedonia/19/2015
E BiUkraine/1/2015
B/Greece/403/2015

— BIGeorgia/203/2014
— B/PHUKET/3073/2013

BIGeorgia/687/2014

WN251V
ﬂ B/Georgial435/2014
T34 BiGeorgia/465/2014

KBBR
5229G
E472D — BMWisconsin/01/2010 | 2012/2013 5335060k 360
B/Stockholm/12/2011
— B/Brisbane/3/2007
R48K BiGeorgia/263/2013
e 181 BIGeorgiaT85/2013  |lace2
—— B/Massachusetts/02/2012 | 2013/2014 s 20142015
B/Estonial55659/2011 grdgese Bt
BiFlorida/4/2006
0.005

Clade 3
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bmesomo 18.
B/Yamagata bs%ol
3M030L 306lgdols
NA g960UL
Bo3bgH03000
bo.

bbgssbbzs
Ugbeabiodols gGosols
506lig80
35000930005
820bb35398¢
B9G9880. fooes
5@bodbr1em0s

3596062960 Fhsdgdo

BfLatvia/12-059779/2016 ]
~\;B:’Switzerland!19309131!2016
B/Ukraine/7758/2017

1490 — B/Ukraine/T576/2017

B/Hong Kong/19/2017

B/Hong Kong/246/2017

L— B/Kyrgyzstan/52/2016
B/Massachusetts/01/2017
B/Slovenia/92/2017
B/Slovenia/210/2017

B/Odessal236/2015

—— B/Greece/462/2015

[T B/Cyprus/F72/2015

B/Madrid/15046/2014
L B/Hamburg/1/2016
B/Morway/4811/2016
I: BiCalifornia/02/2017
B/Konya/173/2015
I: B/Jordan/30046/2015
B/Luxembourg/65508/2016
B/Bulgaria/523/2015
BiAdanal208/2015
B/Kyrgyzstan/16/2016
B/St Petersburg/118/2017
BiFinland/6567/2016
— B/Ukraine/1/2015

— B/Hong Kong/3417/2014
B/PHUKET/3073/2013

BiGreece/198/2015
%U kraine/426/2014
B/Georgia/s75/2015

—— B/Greece/403/2015
B/Madagascar/3124/2014
<|—EJIMadagascar1234012014
B/Macedonia/19/2015
BiGreece/323/2015
BiGeorgia/s39/2015
BiGeorgia/446/2015
B/Georgia/20/2015
BiGeorgia/330/2015
R42Q | B/Georgiald98/2015
BiGeorgia/169/2015
B/Georgia/162/2015
L B/Georgia/203/2014 T72
B/Stockholm/12/2011

K3730Q

Clade 3

145V, E320K

Q42R, L73P, T125K,
K186R, D463N, A465T|

ABET
K343E

38 138 goesubl sdsb Victoria-b bsbol NA 3o60

[248Y

B/Brisbane/3/2007

B/Estonia/55669/2011
B/Massachusetts/02/2012 |
v7iL— B/Georgia/263/2013
B/Georgia/755/2013

Clade 2

5295R 201372014 s 2014/2015 334gobols Basbo

L— B/Florida/4/2006

0.005

B/Georgia/435/2014
B/Georgia/465/2014
B/Georgia/687/2014
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4.6.4 B/Victoria bsol goMligdo
2010-2011 5. bigbmbo

393b0gbowo 83000 6031dosb godmogm 9d3bo 3MWEHNMS. JoGoo 9Eodgdo
39020  695306090bgb  MYXOIOMW  3MWEHMOSDY  goBOHOo  35d306MM0  FEHoL
(B/Brisbane/60/2008) 3959303965 dmboomgliogg H9B9IOIMO0 306071950l
(B/Paris/1762/2008, B/Odessa/3886/2010 s B/Hong Kong/514/2009) ULsfobsswdogamo
3990399853909 56E0LbgMEgdmsb, 0Md3s 30MHMLgdTs TgIMGOOM B FHOGHMYdO
399M53w0bgl  33903bBY  9BM©OWOo 306gdoL  LHObISMIIYM®  PoTMTMTs390 )
36 0obbgmEgdmsb.

HA s NA 996930 19339606905 dbmerm gMmo 306Hxlobomgol (B/Georgia/75/2011)
239390S s 9©0bodbeo JEST0 ©o3eslBYM©s 39d30boL 30MLol B/Brisabne/60/2008
X3RB00.  35J30bol  3060HLoLLYYD  Bggbo  FESTgdol HA 996900  9obLbgeggdms
33w0ogdgd00 L58P, 1117V o 1146V; bomeom NA gqbgdo 30 - T68A, M1741, 1240V oo
N329D.

2011-2012 §§. bgbmbo

393 bogbowo  gd3bo  IxG AM03BY ©©Id0MO  B0dMToEIb  2o0BBS  mmbo
3G, Pobs  LgBmbol  306MHMLgdol  BbAO3LYE, JoBe BTGl  IBSEO
095dBHoMEmds  3Jmbsm  3390EbBg Moo 3060mLgdol  Lsfobssmdgyme
2990399853900 56EGHOLbYMgdol JodsMm, MMIEs 390 MYo0MgdbI6 Y Og
bsHBg  oBOOWo  MIRIOIMGO  3060Lgdol  (dsy.  B/Paris/1762/2008, B/Hong
Kong/514/2009 Q5 B/Odessa/3886/2010) Lofobssmdgame 29003353909
36&0obbgmEgdmsb.

HA s NA 9969000 565¢00B0 945390005 mmbo 306HxLolsmzol s gzges dsmysbo
00939903690 o 3594306580 99003500 dEHodol B/Brisabne/60/2008-0L 496930396 Xa9IRL -
clade 1. HA 29680 Usd 306wll 3Jmbs 33000egds N171S. 535b 2060 96000 3069LL 3Jmbos
L5530 580bMTsgo30L B3OS 39d(3060L FBoBMb Fgscmgdoom (VIO0I, N218D, N393D), bmwrm
656" g6 MmOl momm-momm: RE8I s VIII. mmbogg 30600l NA g9gbo gsdi0bol
3060L0LogOL  A9BLL393IOdMPS (330 gdgdom S295R, N340D s E358K. Lsd 9@sdL
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3Jmbs Logmomm 8M@s3os E44K, 599056 9m0o-gmhol ©sds@gdoom 3Jmbos 33wowgdgdo
S345N oo V4221.

2012-2013 5. bgbebo

393 bogbowo  mmbogg  godmlo  FoMdsBHgoom  gooBocMs. bsdo 3060
(B/Georgia/22/2013, B/Georgia/384/2013 (o> B/Georgia/542/2013) UmbGo@ 69530090
33963bBg 39HM©O0o 30619900l LHobssMBIYM® 9FMTNF539dw S6EHOLHYMGdMb,
033> 3500 HoGOIRO 3B  YXOIQNW FNWAHYODY  FOBOEO  3og3obe
9390096 396930300 IMbsmglegg M9R39MsMo 306mlgdols (B/Paris/1762/2008, B/Hong
Kong/514/2010, B/Odessa/3886/2010 o  B/Formosa/V2367/2013)  Lofobssmdogymo
29909985390 56EGHOLbYMgdMsb. Fgmmbg goGmlo (B/Georgia/524/2013) w939m9Loco
9953009005 33903bBY oMo 3060mLgdol (B/England/393/2008, B/Brisbane/60/2008,
B/Malta/636714/2011 (> B/Johannesburg/3964/2012) Us{obsowdgam@  o0md«)dsggdvyen
36 0obbgmEgdmsb.

Losdo 3060LoL  193396L0 493900©s s LYFozg dmbgs 1A xamxdo, dodobstry
LYHM™bOL BsOPMP 293039900 3061930l x¥ayndo. HA 89680 306Hlqdl 3dmbsm
3543060l BHodologob  aoblbgoggdmmo  Losghmm  dmGsgos  NI171S.  @s8s@gd0m
B/Georgia/524/2013-b 053500 50dmahbos garozmbowsiool bsoGo 197 (197-199 NET
boggwo 3Jmbos NEI). gl «dsbo sbmEodgds B 306Hxlgdol  339603b%Dg gobOob
5Q33GS300LmMID, o3 sobobgds  d9damddo  HI  BgbBdo  3060H9L0L  58mbemdol
239999% M09L905LMb 3390 EbDY JIBOOEO 306HMLGdOL Lofoboswdgam 2odmdmds39dwero
3b6EobbgmEgdol dogc. gmo 3060HLL sBg3g 3Jmbos (33wogds A332V. o3 dggbgds NA
396L,  fobs  LgBmbol  dbgoglo  39d30b60L  FBHodologsb  Jedmmwo  306Lgdo
296Ub3030gbMEbI6 (33c0gdgdom E44K, S295R, N340D o E358K. gho gz06mLl
0535390007 50dMoBbs Fm@Es305 A389V.

2015-2016 §§. bgbmbo
39303600 4MH03bg ogdomo 13 3x6Mm 60330sb dodmoygm 7 3OS, MmMo
Jomasbo 96096 Mo  M30Lgdgd0m  dbgoglbo ogm  3390OEbBY  A9BMOWO  3odi0bol

98



3060x9Lbol B/Brisbane/60/2008, bmwm byymo 396 sdmosbm 33903bBg 40BMmowo 3s5g3obol
dBS0L  LOHobssmIIyM©  A9IMIMTog90Eds  9BGHOLbYMgdds.  ®I3s  30MLgdO
"3909L5© M990093®b90 XXMM 3MYWEHMOIDY FOBOOWO, 35J3060L FESTMN6
39693030  dmbomgbsgg,  MIRIOIMHO  300vLgdol  (B/Ireland/3154/2016 oo
B/Nordrhein-Westfalen/1/2016) Ls{obosdgym g00md8s39009¢ 56E0Lbgmegdmsb.

393000039 30607L0L 193396060905 493900 S OB, MM Yzgws Fsomgsbol HA
> NA 296900 80939903690m©s 35J30b0L 306LOL 49693036 J3oxanxL 1A-U. HA
39680 O FEodgdl sbollosmgdsm (33000 qdgdo 1117V s N129D. g 306LL
3Jmbs 3mwodm®xz0Bdo 197 3mbogosbg N/T/S (0356905 darozmBowsEool Mdsbo) ©s
dn@ogos  M417L.  Jobommo  9Bodgdol NA 9496900  35d3060L  306M¥LoLo6
296Lb3030gdM©bg6 9390 330w gdgdom 1120V, K220N, S295R, N340D, E358K o
D384G. U153 3060mLL  ©sdsBH00m  5AMsBbs  3o3gmEo  dM@osos D53G, N56T
(3003MB0s3E00L “OBOL O35M39) s 1445V.

2016-2017 §§. bgbmbo

12 2535536000 30600006 250DsMS 11 39w EHMOS. MOOL JoMs, Y39ws omsbo
GUOO©  0goa0Mgd®s  339603bYBg  2BMHomo  30601Lgdol  Lsfobssmdgymo
3900399853900 5B6GHOLbYMWYGdMB, MMIES 39620 BHOGHMYd0 50IMIBBID NN Mg
JOGHMMsDY  dBOOO 09RO  300mLgdol  (B/Hong  Kong/514/2009,
B/Ireland/3154/2016 Qo B/Nordrhein-Westfalen/1/2016) Bofobsomdgamo
399399853900 56EHOLbYMgdol odsGon.

09O»dgAHo 3060mLol HA s NA 296900L 1933960609000 258m3w0bs, ™I olobo
0093903690696 1A xamxal, HA 49600 ©sdsbsboosmgdgwro 33wowgdgdom 1117V o
N129D, boewem NA 99600 - 1120V, K220N, S295R, N340D, E358K s D384G. HA 9630 9o
335AL 5©960dbs bydo M@ oi0s K38R, V1171 s K345R, bmenm dgm®gl 3o géomo - R118S.

Pobs LgBMbol 30MHMLGdOLOYSL obLbgsggdom, NA 29680 mgMmdgEHowsb 9 30mLL
3Jmbos Lodo sT>EHYOOMO LogeMmomm dMBEoaos: 145M, T72A s P336S. g6 9@saL 509b0dbos
bosdo  @33wowgds K343E, A359F o V4011, ghob d9@Esgos L2381 ©s 9ol -
3modmmgobdo L73F.
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39G530900L 65fowo 5630a9bme b M9393GHMOMb ddol MBbgdHy FYOIMIMO

(3b®0oo 31). B/Victoria bsBol gho3dol 306gdol HA s NA 296900L goermygbgdolzméo

b9900 §omdmaqb00s 39-19 s 39-20 LyBomgdol bLsboom.

agb®oo 31. B/Victoria bsbol g6030b 306Hlgdol HA @s NA 4969880 bsbsbo 399@siogdo, 2010-

2017 §§.

B/Victoria ba®bol 36030l 30699d0

89056905 Brisbane60/2008-10 56

2010-20119%m60 n=1 2011-2012bg%mGo n=4 2012-2013 bgm6o n=3 2015-2016 bgbmBo n=7 2016-2017 9B mbo n=11
HA gene NA gene HA gene NA gene HA gene NA gene HA gene NA gene HA gene NA gene
L58P T68A R88I (1) E44K (3) N171S (3) E44K (3) 1117V (7) 120-loop D53G (1) K38R (1) 145M (9)
1117V 120-loop |M1741 V90l (1) S295R (4) *T199I (1) 190-helix |S295R (3) N129D (7) 120-loop NS56T (1) 1117V (10) 120-loop |T72A (9)
1146V _150-loop |1240V N171S(3) [N340D (4) N340D (3) *N197T/S (1) 190-helix {1120V (7) R118S (1) 120-loop | *L73F (1)
N329D V1901 (1)  |S345N (1) E358K (3) M4171 (1) K220N (7) N129D (11) 120-loop [1120V (11)
N218D (1) |E358K (4) A389V (1) S295R (7) K345R (1) K220N (11)
N393D (1) |v4221(1) N340D (7) 12381 (1)
E358K (7) S295R (11)
D384G (7) P336S (9)
1445V (1) N340D (11)
K343E (1)
E358K (11)
BORbO980 Bepgdenemos 839300l 8fmby 30629bgdol Gsmgbmds S359F (1)
D384G (11)
56903962960 21860Ls @3 G393 GM6 B0l 5@l 5GLYBI0 yH360980 35mYMROEOS Gryb RGO V401l (1)
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bmE@somo 19. B/Victoria bsbols
3M030L 306lgdol HA 2960l
BomgbIH03Mo by.
bbzssbb3zs bybmbgdol gmosol
3065796980 350029R0E0s
36Lb3539879¢v 3969880.
poorerso s@bodbryemos
339606960 FBHsdgdo

B/Georgia 14872016
BiHong Kong/200/2017
B/Meldaval 168.072017
I—— Biordrhein-Vestialen/ 112016
EfBulgaias 132017
—— BiCzech Republic/ 1162016
— Bk 1282017
ElBulganat0s2016
BiCyprusF1T42016
_E Bireland/ 315472016
— BMentenegral 1432016
— BiMoldoval362. 152017
—— BiRyw2022017
BiHong Kong/222/2017
— BiRyhi 1302017
BiMoldovald0s. 182017
| — BMoscow1132017
ElLatiaiZ-045982017
—— EiHong Kong/218/2017
BiGeorgia/915/2016
|— BiGrorgin 082016
BiGeorgia1 1972016
BiGeongia 0172016
BiGeorgia/S1B/2017
BiGeorgi/S062017
EVGeorgial 6 15/2016
BiGeorgia/d25/2017
BIGeorgiald V2017
BiGearga/i0 12017
BiGeongia/518/2017
— BIGeorgia/S6412017
e BiGeorya/5EE/2017 R1I8S
BiGeorgia/S58/2017
I— BiCzech Republic/ 1112016
BiGeorgin/933/2016
Eilovesibirsk 02016
BiLyon/CHLY 12 1R303201T
B/Moscow95/2017
BllRhuania 2852017
EiKyh2042017
BiGeorgia/ 103572015 THFTS MAT
Bilyon/CHUS 2802017
EVBulganas 162017
BiMeldrva 4T 152017
_r— BiMoldovald22. 182017
St Petersburg 2782017
LIV, KIS0, V146D _E&Pduumyjmlr
| BYS1 Petersbury/ 2972017
e BLyon/ 10102017
BiHong Kong/2302017
BfHong Keng/ 2192017
E/Hang Kong 2452017
BiMorwayl 11022017
RO T o ey 10762017
BiNorway 10402017
BiGoorgia'5232017
Btoag Kong/1942017
EVLyon/CHLK2S AR2SA/201T
BDnipro24 12017
BrSlowenial 14962017

ERyW303201T
_| Bifonway 3582017

BAGST2017
BLthuacia 101372017
gaIBRNE VH0L N218D, KI4ER
M Brumosavassrzone
— BrSouh Austaiag 12012
Bk o
B/Georgial5 422013
BGoorgiald 32012
HITIS BiGeongiaS24/2013 T19891
BlGeorgiaBe2M3 Az
BGrogialbS52012 Roat
I
BMaaMVEIST 12011
9 oisbansi02008 | guigobomo nste
EGeorgaT52011 v
BiHong Keog 5142000
iar2s02004
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bm@somo 20. B/Victoria bsbol
36030l 30679gdoL NA 9960l
BomgbIH03©o by.
bbzssbb3zs byBmbgdol gmosol
306296960 359029080005

356635398290 39(59800. foorers
5@bodbw9em0s 3593062900 JhsGgbo

Pa1E, S42P, K1EEH, I204Y, HERlel 271V

35K SR

BRyn 1302017
| B/ Patersborg 2072017
BHyM2042017

| BiMokdoual 168, 072017

(— BiLithuaniaB29532047

VAT

— By 128017
Bfllckdenval422 12017
| BRyI0INT
BMoscon/D62017
Blekina/da T 152017
BiLithuania 137,207
[EMicldonaid06. 1872047
BS1 Patersburg 2002017
BYS Pelerstarg2T82017
BMoscow 1102017
By WR0ZZNT
BiRyn1STIZNT
BMakdovar62. 18207
Bilatiam2-a5582017
L BiGeoryaBA0201T L3
Eionvmy F2201T
|——— Eitiong Kongz222017
By CHUZ IRI0V201T
E BiGenrgial11402HE HEAT
EHang Keng/ 2012017
BlitSecrgia/S552017
BIGecega/S5201T
MEW | BiGeceginB18201T
paagy | EGROGIE0GROTT
BIGeogia s ¥201T LTI
BiGecgiat2s 2017
EGecegin 16752016
BiGegials 152017
EGeorgiaS012007
[~} BHang Kong/1R2017
—— EVGeoegin/ 10852016 WAV
— BiCzech Repubiic/1 162016
—— BiEganans05/1G

T2V, KON D3B4G |

1

b BiSouth Australin®
(— Bilchannasburgy 39640013
e BGaorgia/d3a 2012
——— BFormesahIIeTR012

[E3200, A3SEE, KITIE, 404K

L BMalayaiar25062008

—_—
noes

By P TG
Briroland 31542018

Bifong Kong24572017

BiGeorgia/ 115772018

BGegaB332016 D536

Biloatenegrol 192016
BiGeoigia 52016
BiSengial 108472016
BiGeogial i 72016
BiCzech Republic/ 1112016
| BLyon/CHUE ZRELZT

BiHong Hong 2382017

_E'wmmm
BMOnipE24 12017
e BLyon 1 S10/2017

BNonayMOTER017
BNy 104072017
ENorway 11022017

|— Biang Kong/ 13472017

———— BLyss/ CHUW25. IR253201T
[FI43E ANEOF

BiGeogiaR22017

L Bikeng Kong219/2017
BiMHorcdehpin-Westfalen/1/2015

12012

BiGeormiaBEER012 S48, V221

BYGaorgai 35012
B/Georgalla4/2013
BiGaorgastaznTy
Edax. BiSeorgiaS420013 Azt
BiGaorga Tz
L BMakaMVEISTIR2011
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3569dool 990yma 3093 M35 LYHBMbOL o635z MdT0. I35, MY 6B.1 J39x 3ROl
306198l 99IMJI0 B0  BHOGHMJd0 3JMmbEIm SEMOWO 30609006  SVJOIMWO
3053900l BHLEGH0MGOOLSL, 2017-2018 LyBMbolL 35dz0bsdo  A/California/7/2009 g306wbo
Boboz3ers 6B.1 J39xax30L 306bom A/Michigan/45/2015 [113].

930000 ULgbmbol o6853cmdsdo  Bogdo®mzgurmdo, 93MMm30lL Mgaombols byogls,
"30M5BHLS©  393OEIWIOMo  oym  39-3 296930316  xaMBdo  Fgdsgoco  A/H3N2
3060991900, 39Mdm 3A, 3B s 3C J39xaM530L 306Lgdo (3A, 3C, 3C.2a, 3C.2al, 3C.3, 3C.3a,
3C.3b). 93965L36900 Y390l  obTogemdsdo A/H3NZ g306mLgdo Bjo@o  3Hgddgdom
2396030056  93mME30sL.  gLsdsdobos  3od3obsdo  Fgdsgowo  F@sdo  dmE0M3MoMmg
935990Dg ©YgMEbMdom dmerm BYHBMbgdos 3ModBH03Mws® Yym3zge ol sbergds,
099935 ©™d0bs6EH0 300HMLgdoLs @S 35g30bs30 Fgdsgseno @S0l MsbbzgMs ymzgwm3zol
396 bghbgds, Moysb bdoms drift 3s60sbEH900 36M935w0Mmgd9gb dmdg3bm LgBmbol
OML.  Jobgszs 0dols, Mmd 2012-2013 LBYHBMbob  dmymegdmo  gsdzobsdo
0390535¢0 3061900 A/Victoria/361/2011 (3C.1), AlTexas/50/2012, (3C.1)
A/Switzerland/9715293/2013  (3C.3a) s A/Hong Kong/4801/2014 (3C.2a) yggewo

00939903690m©s 3C xamalL, 3960 330930L F99agd0L Msbsbds, Bgdmosmbodbmwo

30601930l LoHoboswdgam® 99mddsggdmerds 6EHOLbYMEgdds JoOmmEo 8Esdgdo
653009050 5dmoiEbm. dbgoglio LvmMomo ogm bbgs 43994bgddog s 39J30bgd0 balosmgdms

3905609000 50 9BIJEHWOMmdom [114, 115]. Bmyoghmo IMES30900, OHMIIdo3
Bsbsbo ogm B39bL 93909330, 3gdsMgmdEs 96GH0ygbme Mdbqddo: A (9), B (6), C (3), D (3)
@ E (4). @gbmdowos, ©md sbgmo  9m©oxu03530900 0§393L 39353 EHobobols
303mBos30ol ImEgeol 8933wsl, 300Ld0 39MsM sbgMbgdgb 9OOMOM303EHJOOL
39053 BHoboiosl [116, 117]. 5@bsbodbsgos, GMI 3493930930 sb sdmdobadyg, 3C.3a,
3C2a s 3C2al 9969303mM0  J39X3MBIOOL  300LGdOL  MIMSFGLBdSL
9M0OME30GHJOOL 53w EH0bs300L LG godmbod o MbsMo 5J3b b LogMomm o6
593L,  gLodsdolo oo Fglfogers 39353 YEH0bsgool  0b30doMgdol  Mgsjzoool
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15399199000 365gdGH0ZNWO© TJMIWGIJW0S, O3 SOMVIEGIL 3543060l 9539 MOMdOL
33%09390L. 9OM-9m0 Jo@omnen JBodlb A/Georgia/532/2015 3¢modm&mz0Bdol 99w09yow

50dmobbs  390sgBHobsgool  Mbsdo s 2015 (gl x9b3m-U  ermbombols
1505658OMI™ 39635 0go F9oMB0S MYRIMIWME 30MLS©, Momsg B396ds 399565
0530060 i3e00o F90Esbs 030l AEMBSEMMO BYITBY39 MOl LoliEgdsdo.

39693039600 dgLfogerols Lygmdzguwdy godmzmobs, Mmd 2012-2013 §f. LyBmbEby
dmoMzmomg B/Yamagata bobolb 3060mligdo 30932903690m@bgb 99-2 296930396 xamzL,
bomwem 35d306580 9053500 300 bo B/Wisconsin/01/2010 3o 99-3-b. 2013-2014 oo 2014-
2015 §§. 93o09900 dmbgbgb 89-3 296930376 xamRdo, 35906 GmEs 58539 LYBMbgdOL
35J30bsd0 dgdsgscwo g306mnbo B/Massachusetts/02/2012 {o®mdmopgbos 89-2 396930370
X380, JoOmwyer 9EHodgdl mmbogg 9b3E0ygb® «dsbbg (120-loop, 150-loop, 160-loop o
190-helix) 3Jmbosm momm-momm  530bmIzo30L  330Egds  39d30bMG  FESTMD
990056M900m. (36MB0E05, MMI 5306MmTzgog0ms IMES309d0 120-loop-Go gog3egbsl sbbL
3630966 330L9090%g, oMol F9godEgds  S0bLBLL 30MMIGdOL  IBIWO  GHOEGMgdO
394306580 99953500 835393096 G0dsmrgdsdo.

B396L dog® dgufogerowo BlVictoria bsbol yzgws 30HMLo 30939933690Mm@s 3943060l
9&odol B/Brisbane/60/2008 496930396 xamaL - clade 1A. JoGorgeno 3¢edgdol HA 9600
6565b0 5806MT31535000 (3300009306 M589b0dg BEYdIMGMIS LA 563096 ME MBd6DY
(3 = 120 loop, 1 — 150 loop da 2 — 190 helix). 2015-2016 §f. LyBMbbY 35306580 FgoMs
B/Yamagata bobol  §omOmdspabgeo  g3o6nlo,  3sdob  Gmas  LogsGmzgermdo
dm30m39womg B 4MH0o30Lb  sdMmMeGMMoms©  dglfegwrowo  yzgws  9Bodo
309313690ms  B/Victoria-b bsblL. s0bodbmemo bsbol 306mlgdo  Mmdobomgdbyb
526M9m39 930Mm30L Bb3s 4399690803. 30bgs35 SO 96 ITNHB3930Ls 35d30bsLS o
dm30639woMg 93odgdl Imeol, 3mo3oL 35d3obs 85063 WBOHMB3gEygmxl  K35M90b
53350 B 3030l m®03g bsbl dmeol [118].
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3300930 9B M©3900

3393l 3dmbs  goM339ro  d9B03900, Mosh  dmbsi3999d0  OHMAWgILLE

9906bMds 50bodbeo 33935 Homdmoygbl J399bol dbmerm@ M98gbodg 3erobozosb
90090 0bg3MET5305L s FgLedEgdgE0s 56 SlObO3IL LoEMsE0sl dmgwo Jd399bol

9sLdEBHod0m;  30mbzoMmgdo  Fg3LgdEos  Ibgoslbgs  g30gdomemygdols B0y o
d9L5dEdgE0s  0gmb  A9M3ZWIMWO  (30MT0gdgd0/d03gMdmgds;  obg3g  oLIZgd0S
30M30g3900 353096@ 900l bOOIB (BMA0gMH o 0bBMmMTs:300L AobLYBIdOL 3BIMdEGTs
36 565LM 5 Bmfmqds s bbg.).
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6. 51336900 s M93MIgbs30gd0

513365 1

Logomggemmdo  bgbmbmmo  4mo3ol  300MLgdo  JOMOMOEI®  (30037I0MYd9b
093990960-530M0¢0l 399000 @5  9d3H03MmdOL 3030 Mo MmEbgmos  s0bodbro
9mb5339m0l  6900L30gH 3306500, ™MIES 303990 Y439y bdoMo  1MgdYMH35edo
530dLoGMEYdS.

513365 2

B396L d399obsdo 2030l 306HMLYdOL 2530 EgWYds MmMO-Lsdo 330600 BsBMMBYdS
©obO3Egm  93MMm30L  J3994bgddo  aMo30L  3060LJdIOL  YBHYJEosL.  MmamedE  fqlo,
LogdoOmzgermls s  93MM35d0  dME30M3MNWomy  ©MIobsbEGo  30MHMLgdo  gdmbggze
96035690, 0Md3s TgbodergdgEos goblbgzsgdmmo 306vligdols 3Gg35¢0Mmgds.

513365 3

36030L35335M0 935©Yo0m s 8dodg (3939 MJL30MSGHMOWMWO 0bggdizogdom
90856MH03056Mds  MmMToagds  FMo3olL  3060MIGdOL 93O EIWYdOL 3036 330609330
50b0dbmen gdmbggzoms LEdMsm© gMHmo IJLs3gEO 393800 Jds G030l F06Mvlom
0bx030MgdsL.

513365 4

3603056 SLMmEoMgdMEo  3Mm030LToY3IM0 535 YOOLS s 8dodg 83539
M9L30M5GHMOMWO 066394309008 498  F0TsOHMZ056Mds Y39y Toworos 5 fersdy
sbs3ob 853939d00.

©s1336s 5

30300  535MO0L  sdswo  3sB39bgdgdol  dombgsgs, ddodg (3039
M9L30MSGHMOMWO 06539309008 F9gdmNb393530 MH030L 30OHLBGOOL  SOMEISGHMMOEO
Q53LEHMM9O0L Fsb396909c0 Fooos 15-64 ol sbozol MM gddo 3539390096
39056M9000m.
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313365 6

A ©5 B 26030L 306mLgdom 250m(39M9mo 9350900l  300b03s 9emTsbgmols
abgogLos, mdzs 30-64 ol dmbOHEowgddo A/HIN1pdm09 zo6mmloom s9mfzgmero
Q593590 MRM®  ddodg  JodEobsMgmdl  Lybmbmmo gModol  Lbgs  30MHMLgdM6

390569300 s 39305 WYEITMdOL MOLI0E.

513365 7
30030  9gsMgdom  8dodg  d0dEobsGgmdl  JOHmbozmwo 535098900/
9 M3o6Mm9Md900L dgmbg 306900, 49BLO3MIMYO00 FMELOLLEsOM3Ms LobGgdobs o

69360Ma099MH0 ©IMN393900L dJMby 3530963 90dd0.

513365 8
5055050  Logdo®mM39wmTo  DMMbMBMOHO  gM030L  306MLgdo 96 [otmBMYgbgb
3623 gdols LEBMYIPMYIMI0Z0 K IBIOMYMBOOLIMZOL.

513365 9
Logom3geml HgMoBHMMm0sdg  d0gMoMmgdo  (YowdEmMeg  B3M0obzgwrgddo
39360390 90wos A 3Ho3ol 30030l 306mLol M350 J39@030.

©sl33b6s 10

Logomggemdo  dmoM3mwomg LByBmbm®o 4modol 300Lgdo  9BEGH0YgbMGmO s
396930300 5bsL0sMYI B0 AbMBomdo JME0MIME0Mg §Es3gdol Abgoglos, iz
d9Lsdems 08300000 FMBHS309d0LS S 9b6FH0RBMMO  M30L9dgd0L  IJmbg  goMMLYdOL
©9IOII30G-
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93096530900

9302096¢5305 1

930LsH0bssmdgy™ ©™bolidogdgdols 5300bsE6M0 ©599330Bsm30l
(3000909 0s  dMo30L  300gdol  dmdogo  dmbo@Mm®mobyo, Moz YBOHMBlgymaL
954035 FDOYMBRBIL 53500OOL 49303990l 30379M0 39MHOMPOLIMZOL.

9300965305 2

3M030L 493039 gdol 3036 39M0Mm©T0, FM030L3s35M0 H53500Y0gd00 s dd0dy
03039  GL3OGSGHMOMo  0bxggdgogdom  F0sOM3056md0L  3339mB0  BOHEOL
35035¢0Lfobgdom, 39300090 L5939ObsM 50990 9d9gdOLS QS
39bLO3MPMGO0m 0530300 155350TYMBMGdOL  FBsYMRB6OL MDBOHMBb3gwyMmas BTG~
39Box3bmEol 3960Mm©To EsGH30M™M30L FoEgdoLOM30b.

9300965305 3

(300093905 FMobErgmdoll 0bxgmMIoMmgdMEmMdol ©™bol 89damdo 5850 gds
3030l 393039 9d0L  LBgBmbdo  LEdgEOEobm  EIbTsMYOOLIMZOL  EOHMEOo
90050mM3056mdoL 8600369 mdol  Momdsby, o3 360d3bgemzsbfos  BOHOL
93996065¢0md0b 95399E 0560 s byl Mgmdl 3dodg o600 gd9gdol 3619396(309U.

693m09bs30s 4
3oLom3zoolHobgdgmos 30-64 §f. sLogmdMoz xamxndo A/HINIpdm09  go6Hmboo
39903999000 553500900l 3d0dg 30dE0BIMGMDS S 45TMLOZoE0.

930965305 5

93300093905 35d306530000 330l 2oTxMdILYdS MOLI X3BJIOTO s OMIMOF
X 96300090l ©330L  LOALEBKYOOL, olg FMLEbEIgMBdOL  YMoEEIdOL  IMDOEOBYdS
J6O™b0 3o 535098900l dJmbg 306HMs FMHO030LsR6 o330l doBbo.

933965305 6

BmmbmbmMo 3M030b 3069d0L ©939Jgoob 2B6HMb39loymMeBs©
90Ds6dg(mboos  450BsM©ML  Jobomemo  g3Mobzgegdols s WMEOIOOL  3OHMBOW YOO
33w930L  dsLIBHd0 o 33193990l BsBotgds 08 3H9ModmEmogdol  d0dwgdecg
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dLObEgdM 399643H9g0do, MHMAwgddoa Asdmgergbowo 0gm/odbgds gModol 306mgdo
3000 gHobgzgergddo.

930396005305 7

SY)30HOI0S 39059860960 1M0b39w9d0l 3OHMBOEMOO 3393900

MBOHM6390gMmRs 35600930M0 LEFOHMbOL 89933900  30MHYLIdOL OMMEO ©IBIJ3o0L
dobboo.
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7. Summary

Epidemiological significance and molecular characterization of

Influenza viruses circulating in Georgia

Introduction

Influenza viruses affect people of all ages and may cause from moderate to severe disease
sometimes leading to fatal outcome. The first pandemic of 21 century in 2009 caused by
influenza virus A/HIN1pdm09 demonstrated significance of influenza surveillance worldwide.
Monitoring of changes in seasonal influenza viruses plays important role for defining influenza
vaccine composition.

In 2007, in collaboration with US CDC and other international stakeholders, sentinel
surveillance of Influenza-like illness (ILI) and Severe Acute Respiratory Infections (SARI) was
initiated in Georgia. Established in 2006, the National Influenza Center (NIC) at the National
Center for Disease Control and Public Health, Tbilisi (NCDC&PH) screens specimens collected

at ILI/SARI surveillance sites all year around to monitor activity of influenza viruses.

Objectives
The goal of this study was epidemiological and virological characterization of influenza viruses
identified in Georgia. The main objectives were: Determine spread of influenza viruses (both
seasonal and zoonotic) in Georgia; Antigenic and molecular characterization of influenza
viruses; Study of risk factors among severe and lethal influenza-associated cases; Develop
recommendations.

Recommendations elaborated based on the study results enables healthcare authorities to
better understand timing of influenza activity and mobilize resources (antivirals, vaccines etc.)

accordingly and to prioritize risk groups for vaccination among other measures.

Materials and methods
ILI and SARI data of 2010-2017 seasons were obtained from sentinel sites located in two major

cities of Georgia (Tbilisi and Kutaisi). WHO recommended ILI/SARI case definitions were used
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for data and specimens collection by trained staff. Nasal/pharyngeal swabs were obtained for
influenza virus detection.

For identification of zoonotic influenza viruses among domestic animals two studies were
conducted in Samegrelo (2012-2014) and Kakheti (2014-2015) regions of Georgia. Wild birds’
surveillance was carried out on main migratory routes of the country during 2009-2011. Nasal
and pharyngeal swabs were obtained from pigs and tracheal and cloacal swabs from
domestic/wild birds; in addition fresh faeces specimens were collected in the frame of wild
birds’ surveillance study. Serological study was performed for detection of antibodies against
zoonotic influenza viruses in blood samples of Samegrelo region population.

Real time RT-PCR, virus isolation on MDCK cells, hemagllutination assay and Sanger
sequencing were used for influenza virus laboratory investigations conducted in compliance
with biosafety standards. Detailed antigenic study of human strains was conducted at WHO
influenza collaborating centers (London, UK and Atlanta, USA).

Epi Info 7 and SPSS version 19 were used for epidemiological data statistical analysis.
Fisher’s exact test was used for statistical analysis of data with chi squared estimation of
significance. P value <0.05 was considered as statistically significant. Median, range, and
interquartile range (IQR) were calculated to assess continuous variables. Influenza season
surveillance periods were defined from week 40 of each year to week 20 of the following year.
Influenza Disease Burden study was conducted according to WHO manual. ILI consultation
rates per 100 000 population and SARI vs total hospital admissions were used for evaluating

season dynamics.

Results
During 2010-2017 all seasonal influenza viruses (A/HIN1pdm09, A/H3N2 and both lineages of

B) circulated in Georgia; seasons differed by dominant viruses and peak weeks.

In 2010-2011, A/HIN1pdmO9 and B viruses were almost equally spread and the season
peak was observed in mid-February. A/H3N2 dominated in 2011-2012 season with increased
number of cases registered in March. During 2012-2013 season the first wave of influenza was
associated with the A/HIN1pdmO09 virus and the second, relatively low, with influenza B. The

season's peak was at the end of February. In 2013-2014, A/H3N2 virus prevailed with the most
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of the laboratory detections seen at the end of February. Influenza B was dominant virus in
2014-2015 season, increased influenza incidence was observed in mid-February. During 2015-
2016 season A/HIN1pdmO09 was the leading virus peaking at the end of January. Finally, in
2016-2017 season bimodal distribution of influenza activity was observed - the first wave was
caused by A/H3N2 with majority of cases seen at the end of December and the second by B
with most of the cases registered in the beginning of March.

In total 27% (954/3502) of specimens from ILI sentinel clinic were positive for influenza
viruses; laboratory confirmations varied between seasons from 15 to 37%. More detailed
analysis of three influenza seasons 2014-2017 demonstrated that children aged <5 years
represented 30-40% of all ILI cases followed by age group 5-14 years (24-28%). ILI incidence
varied between seasons ranging 4882-9294 cases (95% CI: 4747-9485) per 100 000 population.
Stratification of cases by age groups revealed that highest referral 13388-34412 cases (95% CI:
13163-34777) was seen in children aged 0-4 years. Detection rates differed in age groups with
highest 48% laboratory confirmation percentage in children 5-14 year old (OR=2.51, CI 1.90-
3.30, p<0.001). Interestingly influenza confirmation was the lowest in children under 5 years
(25.7%, OR=0.64, CI 0.49-0.83, p=0.001). Calculations based on number of specimens screened
for influenza and percentage of virus laboratory confirmations demonstrated that influenza-
associated ILI incidence rates were 1584-1890 cases (95% CI: 1508-1977) per 100 000
population with highest incidence 3439-8054 cases (95% CI: 3030-8749) among children aged
0-4 years. Extrapolation of ILI sentinel data to population of Georgia shows that, approximately
58973-70426 (95% CI: 58499-70948) influenza-related ILI visits were registered at outpatient
clinics each season in our country. Only 18 of 1248 swabbed ILI participants had been
vaccinated during the three seasons; of these, eight became ill with influenza A/H3N2 and two
with A/HIN1pdmO09.

30% (1329/4370) of SARI samples collected in Thbilisi and Kutaisi hospitals screened
positive for influenza; laboratory detections ranged from 17 to 41% during seven seasons.
Detailed analysis of three influenza seasons 2014-2017, showed that on average 12-18% of total
hospital admissions were related to SARI. In approximately 30-40% of cases SARI was the cause

of 0-4 year old children’s hospitalization, while only 5-6% of adults were admitted to hospitals
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due to SARI reason. Children aged <5 years comprised approximately 60% of total SARI cases.
Influenza virus laboratory detections were almost equally high in groups 15-29 (33-60%,
OR=3.03, CI 2.14-4.28, p<0.001) and 30-64 years (40-65%, OR=3.48, CI 2.58-4.69, p<0.001).
Lowest influenza detection was observed in children <5 years (11-30%, OR=0.35, CI O.29-0.43,
p<0.001). Calculations based on SARI sentinel data demonstrated that influenza-associated
hospitalizations in various seasons varied from 1.3 to 5.6% (95% CI: 1.1-6.0) from total hospital
admissions. Highest influenza-associated hospitalizations 3.4-13.1% (95% CI: 3.0-14.1) were
observed in children aged 0-4 years followed by 2.7-11.7% (95% CI: 2.1-13.1%) patients of 5-14
year old. Among 1,997 sampled SARI cases of three seasons, only 25 were vaccinated against
influenza out of whom three tested positive for A/HIN1pdm09 and three for A/H3N2.

During seven influenza seasons, 75 patients (5.6%) out of 1328 laboratory confirmed
influenza SARI cases died. 60% (45/75) deaths were associated with influenza A/HIN1pdm09
virus, 25% (19/75) - A/H3N2 and 16% (12/75) - B. Majority of lethal cases were registered in
post-pandemic season 2010-2011 (35%, 26/75). Persons infected with influenza A/HIN1pdm09
had higher odds of fatal outcome compared to other seasonal influenza viruses (OR=2.1, CI 1.3-
3.4, p=0.002). Age of deceased patients ranged from 1 to 95 years (median 54 years, IQR 37-71
years). 56% (42/75) of cases were persons aged 30-64 years. More detailed analysis of 2014-2017
seasons revealed that individuals aged 30-64 years had higher risk of lethal outcome compared
to other groups (OR 10.18, CI 4.43-23.36 p<0.001), especially in case of A/HIN1pdmO09
infection (p=0.00, OR 11.41, CI 3.94-33.04).

93% (70/75) of fatal cases suffered with at least one underlying disease/condition;
cardiovascular (51%, 38/75) and neurological (19%, 14/75) disorders were leading preexisting
diseases. Antiviral Oseltamivir (Tamiflu) was prescribed to 56 patients (75%), however only 9
(12%) received 7amiflu within 48 hours after symptoms onset. On average antiviral was given
in 5 days after clinical signs manifestation (range 1-14 days, IQR 4-7 days). Only one deceased
person was vaccinated against influenza.

To study clinical characteristics and complications related to influenza, data for 290 cases
(A/HIN1pdmO9 - 122 and B — 168) were obtained out of 363 influenza confirmed SARI cases of

2010-2011 season. At the time of hospital admission, influenza A/HIN1pdm09 and B cases had
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similar median age of 2 years. The median length of hospital stay was 5 days for both influenza
types. Predominant clinical symptoms were fever (98.3%), cough (82.4%) and running nose
(68.6%). 39.7% (115/290) of patients suffered with lower respiratory tract infection:
A/HIN1pdmO9 - 41% (50/122) and B — 38.7% (65/168). 19% (55/290) developed pneumonia of
which 12 with primary diagnosis of acute respiratory failure were admitted to ICU:
A/HIN1pdm09 - 4.9% (6/122) and B - 3.6% (6/168). Median length in ICU stay was 6 days.
Only two patients with A(HIN1)pdm required artificial ventilation with one fatal outcome.
Almost equally (31%) patients with influenza A or B viruses suffered with at least one pre-
existing condition. Statistically significant association was revealed between neurological pre-
existing conditions and developing pneumonia (OR=5.6; p=0.00) and ICU requirement
(OR=17.5, p=0.00). Congenital malformations were also associated with severe course of disease
(OR=9.1; p=0.01). Treatment with Oseltamivir was prescribed to 29.5% (36/122) A/HIN1pdm09
and 8.3% (14/168) B cases among whom only 24% cases received antiviral within 48 hours after
symptoms onset. None of the children was vaccinated against influenza.

For zoonotic influenza serological study a total of 318 residents of Samegrelo region
(western Georgia) seeking for medical assistance at Zugdidi hospital were enrolled in the study
and tested against 6 subtype of avian influenza A viruses (A/H2N3, A/H5N1, A/H5N2, A/H6NS,
A/H7N1, A/H7N7). 38 (11.9%) study individuals had elevated HI titers >40 against avian
A/H2N3 influenza virus. Except 2 persons, age range of 36 positively tested study individuals
varied from 55 to 86 year old. The highest rate 48.1% (13/27) of antibody detection (OR=3.8; CI
1.5-9.3; p=0.00) was observed in age group 55-59 representing a cohort of people being children
under age 5 during 1957 A/H2N2 influenza pandemic.

All 113 specimens collected in Samegrelo region and 164 specimens obtained in Kakheti
region from poultry and pigs were tested negative for influenza A viruses.

84 (1%) out of 8343 specimens collected in the frame of wild bird surveillance study
during 2009-2011 found positive for influenza A viruses by RT-PCR. 66% of specimens
belonged to gulls, 30% to ducks and remained 4% to other avian species. Overall, 2% of gulls
and 1.7% of ducks were positive for influenza. Peak prevalence was observed in large gulls

during the autumn migration (5.3-9.8%), but peak prevalence in Black-headed Gulls in spring
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(4.2-13%). In ducks increased influenza prevalence was seen during the autumn post-moult
aggregations and migration stop-over period (6.3%), another prevalence peak was observed in
the overwintering period (0.14-5.9%). 23 viruses of various subtypes (H1N1, H2N3, H3NS,
H4N2, H6N2,H7N3, H7N7, HON1, HON3, H10N1, H10N4, H11N1, H13N2, H13N6, H13N8)
were isolated from 84 positive specimens. Close phylogenetic relatives of viruses isolated in
Georgia were from a wide geographic area throughout Western and Central Eurasia, and from
areas that are represented by multiple different flyways, likely linking different host sub-
populations.

Totally 46 A/HIN1pdmO9 viruses were studies antigenically and 42 genetically. Vast
majority of A/HIN1pdm09 isolates were recognized well by antiserum raised against vaccine
virus A/California/07/2009 and panel of antisera of referral viruses. HA and NA genes of our
strains belonged to widely spread genetic groups for particular seasons: 2010-2011 season
viruses belonged to group 6, 2011-2012 — groups 6 and 7, 2012-2013 - group 6, 2013-2014 and
2014-2015 - group 6B and 2015-2016 — groups 6B and 6B1. 10 mutations in HA gene were
located in four antigenic sites (Sa, Sb, Cal, Ca2) and five in the vicinity of RBS (120-loop and
190-helix).

In total 42 A/H3N2 viruses were isolated for HI study, however majority of A/H3N2
isolates did not agglutinate Turkey red blood cells. Most of 2011-2012 and 2013-2014 season
viruses reacted poorly with ferret antisera raised against the egg-propagated reference viruses
and vaccine viruses, but were recognized better by antisera raised against cell-propagated
viruses. The only one virus (A/Georgia/532/2015) of 2014-2015 had ability agglutinate red blood
cells in HI assay and was recognized well with an antiserum raised against cell culture-
propagated A/Victoria/361/2011 (3C.1 group) and poorly by the antisera raised against our egg-
propagated reference virus in genetic group 3C.2a. The antiserum raised against the vaccine
virus egg-propagated A/Switzerland/9715293/2013, subclade 3C.3a, recognized neither virus of
2015-2016 season but viruses reacted well with the antiserum raised against the next season
recommended vaccine virus egg-propagated A/Hong Kong/4801/2014 (3C.2a). All except one
strain (A/Georgia/1819/2016) of 2016-2017 season failed to agglutinate red blood cells.
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A/Georgia/1819/2016 was recognized by an antiserum against the vaccine virus egg-propagated
A/Hong Kong/4801/2014.

Genetic profiles of 51 A/H3N2 influenza viruses were studied. 2011-2012 viruses belonged
to genetic groups 3A, 3B and 3C; 2013-2014 strains represented groups 3C.2 and 3C.3; 2014-
2015 viruses were from 3C.3b and 3C.2a groups. One strain A/Georgia/532/2015 (3C.2a) had
substitutions in HA1l gene R142K and QI97R and polymorphism at position NI158K;
polymorphism encoding the glycosylation motif at residues 158-160 in HA1 which when
glycosylated in typical 3C.2a viruses blocks the agglutination of the red blood cells. Due to
agglutination property this strain was selected as a reference virus by WHO CC London. 2015-
2016 strains belonged to genetic groups 3C.2al and 3C.3a and finally all 2016-2017 viruses all
were of 3C.2al group. Some mutations detected in our strains were located in the antigenic
sites: A (9), B (6), C (3), D (3) and E (4).

17 B/Yamagata lineage viruses were studied antigenically and 14 genetically. Sequencing
of HA and NA genes of 2012-2013 viruses showed that they belonged to clade 2, therefore
viruses gave slightly reduced titers against vaccine virus B/Wisconsin/1/2010 (clade 3) but had
similar reasonable reactivity with antiserum raised against the egg-propagated cultivar of
B/Massachusetts/2/2012 (clade 2). All the HA genes of 2013-2014 and 2014-2015 viruses
belonged to the B/Wisconsin/1/2010 clade (clade 3). Three viruses of 2013-2014 season had NA
genes of B/Victoria lineage. Both seasons’ isolates had reduced titers against the egg-propagated
vaccine virus B/Massachusetts/02/2012, but were recognized better by antiserum raised against
the former vaccine virus B/Wisconsin/1/2010. Several amino acid substitutions were seen in our
isolates compared to vaccine strains, some of them were located in all four antigenic sites.

Antigenic and genetic characterization was performed for 32 and 26 influenza B/Victoria
lineage viruses respectively. HA and NA genes of all viruses clustered with vaccine strain
B/Brisabne/60/2008 clade 1A, however six mutations were observed in three antigenic sites.
Besides several exceptions, all viruses had low reactivity with sera raised against egg propagated
reference viruses, including vaccine virus B/Brisbane/60/2008, but they showed good reactivity

with sera raised from closely related viruses to the reference strains but propagated in cells.
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Discussions

Based on the study data influenza viruses mainly circulated in Georgia from December
through April but peaked in different weeks. Dominant influenza viruses varied each season
and mostly coincided with the ones spread in Europe; however some exceptions were observed:
in 2013-2014 season A/H3N2 was the leading virus distinguished from Europe where
A/HIN1pdm09 dominated and in 2014-2015 season we had mainly influenza B activity while
A/H3N2 prevailed in European region. Influenza laboratory detection medians among ILI and
SARI cases were in similar weeks or SARI peaked one week behind the ILI.

Approximately one third of ILI and SARI cases were related to influenza virus each
season. IL] and SARI referrals doubled during influenza activity peak weeks; highest admissions
were observed in post pandemic 2010-2011 season probably due to lack of immunity in general
population against newly emerged A/HIN1pdmO09 virus and also public fear related to
introduction of the new virus.

The study demonstrated that majority of influenza-associated ILI and SARI cases were
children <5 years that is in compliance with general trends worldwide, but influenza virus
laboratory confirmations were higher in adults in case of SARI that might be explained due to
severe course of influenza disease compared to illness caused by other respiratory viruses.

Our study revealed no significant difference between influenza A/HIN1/pdm09 and
influenza B in terms of age distribution, clinical manifestation, hospital stay or complications in
hospitalized children during post pandemic season. Children suffering with preexisting
conditions had more severe course of disease; especially one with neurological diseases and
congenital malformations were at higher risk for complications and ICU requirement.

Around seven percent of SARI patients died during seven influenza seasons. The fatal
outcome was mainly related to A/HIN1pdm09 virus and associated with a 30-64 year old age
group alike other studies indicating that this age group is at higher risk of lethal outcome when
infected with A/HIN1pdmO9 virus. Influenza associated deaths was quite low in children, even
though the proportion of children under 5 years was the highest among SARI cases. Over 90%
of the deceased individuals had one or more underlying conditions/diseases out of which

cardiovascular and nervous system pathologies were leading ones. In spite of low number of
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deceased pregnant women in our study, we cannot exclude pregnancy as an important risk
factor for influenza-related lethality, as during pandemic and post-pandemic seasons we
observed high number of deaths in pregnant women in non-sentinel hospitals.

One of the reasons for the influenza associated lethality is delayed referral of patients to
clinics and late start of antiviral treatment. Data on the first visit to the doctor for fatal cases
was not available for us, but patients were admitted to hospitals after five days of the clinical
signs onset that is too late for beginning of antiviral therapy. WHO recommends using
antivirals within 48 hours after clinical manifestation of influenza symptoms particularly in risk
groups. Based on our data only a small number of fatal cases were given antivirals in the first 48
hours. Even in case of timely hospitalization frequently doctors were still waiting for the
laboratory results. During the post-pandemic season, Oseltamivir was prescribed for low
number of hospitalized children and none of them received the antiviral during outpatient
treatment in spite of the fact that both antiviral drugs (Oseltamivir and Zanamivir) were given
to all clinics for free by government. Such a low consumption might be explained by fear of
physicians and parents to introduction of the new drugs.

We assumed that elevated titers against avian influenza virus A/H2N3 in studied
population in Samegrelo region were due to pandemic A/H2N2 virus circulating in human
population until 1968. However, in our study we found two persons with elevated avian
influenza A/H2N3 antibody titers born after 1968; such data require further investigations to
confirm zoonotic transmission of influenza infection.

Despite that all pig and poultry specimens found negative for influenza A virus, we cannot
exclude circulation of influenza viruses in domestic animals in Georgia especially considering
identification of various influenza subtypes among wild migratory birds on our territory.
Closest geographic relatives of the viruses detected in avian species were not solely isolated
from countries to the west. From our data, geographic areas in which frequent migration events
occur have the potential to influence virus genetic diversity.

Our study revealed that antigenic and genetic characteristics of seasonal influenza viruses
in Georgia were similar to the viruses circulating worldwide during 2010-2017. Amino acid

substitutions found in HA genes of A/HIN1pdm09 can affect the antigenic properties however,
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the majority of A/HIN1pdmO09 viruses from Georgia, and those detected worldwide, remained
antigenically similar to the A/California/7/2009 vaccine virus as assessed with post-infection
ferret antisera. Over the period of this study A/H3N2 viruses evolved rapidly genetically and
showed some antigenic change, commonly referred to as drift. Majority of 3C.3a, 3C.2a and
3C.2al genetic group viruses yielded poor/no agglutination of RBCs, making antigenic
characterization by HI impossible. Based on the strains analyzed by HI, viruses worldwide over
the 2014-2017 seasons, clearly differed antigenically from A/Texas/50/2012, while viruses in
3C.3a, 3C.2a and 3C.2al genetic groups appeared more closely related when assessed using post-
infection ferret antisera raised against multiple representatives of each group. Selection of
A/Georgia/532/2015 (3C.2a) as a reference strain by WHO CC due to mutations enabling
agglutinate red blood cells illustrates the need for routine surveillance to contribute to the work
of the WHO Global Influenza Surveillance and Response System. Genetic study of B/Yamagata
viruses showed amino acid substitutions in the 120-loop that is known to alter virus
antigenicity, so this might explain poor recognition of clade 3 viruses by antiserum raised
against the B/Massachusetts/02/2012 (clade 2) egg-propagated vaccine virus. Influenza
B/Victoria lineage viruses circulating in Georgia during belonged to clade 1A, the
B/Brisbane/60/2008 clade. Trivalent influenza vaccines for 2015-2016 contained a virus of the
B/Yamagata lineage (a B/Phuket/3073/2013-like virus) while the vast majority of influenza B
viruses detected in the European region were B/Victoria lineage. Despite such lineage
mismatch, immune responses to the vaccine can provide some cross-protection against infection
by viruses of the other influenza B lineage.

This study was based on several clinics data and might not reflect the situation of the
entire country; however it contributes to a much better understanding of the epidemiological

and virologic characteristics of influenza in Georgia.

Conclusions
1. Seasonal influenza viruses circulate mainly from December through April in Georgia and

peaks are expected any time during those months however peaks are mainly seen in February.
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2. Influenza season in Georgia mostly starts two-three weeks later compared to Western
European countries. As a rule, dominant viruses in our country coincide with the ones in
European region, but different prevailed virus may be observed.

3. ILI and SARI referrals double during influenza activity peak weeks and approximately one
third of those cases are related to influenza virus.

4. Influenza associated ILI and SARI admissions are highest in children aged < 5 years.

5. In spite of low referral numbers of adult population to clinics, influenza virus laboratory
detection is highest in adults compared to children.

6. Clinical manifestation of influenza A and B are similar, however disease course related to
influenza virus A/HIN1pdm09 is more severe in patients aged 30-64 and has higher odds for
fatal outcome.

7. Influenza is relatively severe in patients with chronic diseases/conditions, especially in
patients with cardiovascular system and neurological disorders.

8. Currently zoonotic influenza viruses do not pose problem for public health in Georgia.

9. Various subtypes of influenza A viruses circulate in wild birds in Georgia.

10. Antigenic and genetic characteristics of seasonal influenza viruses found in Georgia are
similar to those circulating worldwide; however it is possible to detect viruses with rare

mutations and distinct antigenic properties.

Recommendations

1. Continue monitoring of influenza viruses for rational planning of measures against seasonal
epidemics that ensures maximum readiness for the virus spread peak period.

2. Ensure the readiness of medical facilities, especially children's out and in-patient clinics,
during influenza activity peak weeks for the winter and spring patient loads.

3. Raise awareness of general population on the importance of timely referral to medical
facilities during influenza season to increase the treatment effectiveness and prevent severe
complications.

4. Take into consideration severe course and outcome of influenza disease related to

A/HIN1pdmO09 virus in 30-64 years age group.
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5. Improve influenza vaccination in risk groups; mobilize healthcare workers and population
attention for protecting people suffering with chronic diseases.

6. Encrease scale of poultry and swine influenza studies by conducting surveillance in the
nearby areas where influenza viruses were/will be identified in wild birds.

7. Continue migratory birds’ surveillance studies for timely detection of influenza viruses with

pandemic potential.
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35306056 s Bobosb 4H030l 30MHMLYdOL MMM 0I6EHOB0ISFOOLSMZOL, MoE WoE39HTMYds 3960
0553500900 259mIF3930 3500mqbols 4odm3zwgbsdo.

2. odggbo dmbsfoemgmds 53 33093080 9GOL  LEOYIEOsE  bgdoymGBEMdOMO. MYy Fmbsfoegmdsby
©5056bdgdom, ©L3sd96 Tg30mbgzgdl  mdggbo  XxsBIMMYEMBdOL,  YIMAMIROMYO,  Le0SEIYH—
9306m303MM0, 3BM39wdMb 3MbEIJGHOLY s bbgs Lozombgdol glsbgd. md39b Gga0dwosm sGE gMom oligo
300b3L 56 MBolbmm, HMIgEoE MbgOHEMdLL 0d3600. 58 33¢930LM30L e 2-X% 96 53009396 Lolibels

(39689mG9d0m 1 ferol d99ay).

399m33g3s 3mbEgds ©5350JOMs  JMBEHMHM®OLs s LBMASMIBIM0Z0  KIBIOMYEMdOL  gPmgbrye

396¢®do. s0gdo bodwmdqdol 33¢g3d Fgodwgds oML booMmMZIEML FoMIJMO3 - BELMOHOEOL
"603960LoGYGHT0 (588) 56 939w30L bogzgMLoEYBHT0 (3965s).

3. 9gLsdEm Gobgo:

890dgds 0gmb 503390 oblmInm®Go Bgdbol dgyzsbolisl  Lolbeol sgdol OML. dgodengds
3Jmbgm  998m390s, LolbwBRsg3g3s 96 ALMdMdo 0bxggdEos LolbEOL  5©0gdOL  SEAOEIBL.  FoMHMO0Y,
500580569000 MIM3wglmdsl 0639300 96 GodRbg30 Fgd39ds 56 MZoMoMEIDs, FogMsd 5ol ymzgwm3zol
0530050 530¢gds F9mdegdgeros. SLgmo Lolbwhsd3gzs megolbom 2503w0ol 1-2 33060l gsbdsgermdsdo.
BMy0900 53056l Ggodwgds 4969930m5Mgl M3dMHMIBIY3s s 3Eoligdol FobdoMgds Lolbol s®gdol
QOML. 9U Y39839M0 LOLLEEOL SPYBSLMSD 35380MdME0 B3gGOMHOZ0 MOLZYOOS.

4. LsMHygdgo

50 3393590 mboffoegmds o6 2960390m M30MsEHIbo 1sdgEoEbm IMILsbMgdol Fomgdol 3M030¢gA0sL.
09939, 9 330935 8909¢gds LoLOMRYIOM 0gml FMBobgMmdolm3zol dmdsgzswdo. mg39b 6 doowgdm oMo
LoMgogel 00 3300930096, 29M@s 0dols, MMI 4MH030LTsa35(0 LOI3EBHMIZIOL 53M3¢gdol Jgdmbggzsdo

M3 BoZOEHINOIIIM WdMMIEHMMOME 359M 330935 3M030L 3MlgdbY.

5. ©5830656ligds

33935 9OOMIWO350 bMOE0gwgds 99909y ©fglgdMgdgdol dogm: LodoMmzgermlb o935 YOS
3MBGHOMEOLy s LoHBMYsMPIMH030 X BIGMIMIOL goHM3bMwo 3gbGHM0 (LodoOmM39ww™), BWMGHOEOL
»60390LoGYGO (599) s 239w30L Mb03gMLOGIGO (35650s)
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6. 3063000963050 ™ds

33w9g30L  3gMLmbswo TggEgds Ym3gwmzol 033l md3zgbl dgLobgd Fgadmzowo obgm®mdsgos ©o
BMMSGHMOOMwo  89093900; v TmEOL, 33930l ILONMgdoLl  890gass. 93960

36830 6305 MOMdOL o330l doBbom yzgws BodMdby s ©M3IMIGBEHIIBY, obg3g JMIZ0MEHIMOL
03509030 3031M0MJIM 33¢0g30L L0I6EH0R03530M bMTIOL. Mgzgbo Lobgwo s 435M0 56 sdmMBbEYds

303 90 3M5HgbBIE0LS o 3MBE0Io305DY.

7. 3003965305

50 33193530 dmbsffoamgmdolsmzol mdzgb o6 d00mgdm 55806 Bums 3m3396LoEosL.
8. 153mbEsdBH™M 0bxmEmIsi30s

330935L056 53938060 gd0m BdOLTOYH Lo3oMbBY Tga0dwosm BMmY3TSOHOMM E535IDIMs 3MbEHMMEIOLS
5 LOBMYPsEMIOM030 K6IOMYEMdOL gOMm3zbmer 396GH®do (©3LXI3), 0. dLomosbol 9, mdowolo o6

0533035390690 89009 39w gnmbol bmdmgdby:.

________ (36m9dHob 8969x9H0) — G-
________ (930@980MEMy0, O3LXIG) — AI-:
________ (9300980070, BIRORO) ~ HI-:
________ (398906560, BREOEO) - GHgw.:

56b3Mds 33emg3580 dmbsfiogrgmdsby

39 3960005MH Gl 0683mOTs30s 58 0sbbIMBdOL BmMTsdo ImEgdmwo 33eg30l dqbobgd. dg LogzdoMolo MM
9Jmbs Goms 90dgmm 35sY39¢0wgds Bgdo 3393580 dmbsfoggmdol dglsbgd. Bgdo (bgdo 39bmbogMo
§90m05099bcols)  d390mGg  bgwdmfig®oo  g30dwmg3zo  BgdoymBErmdom  msbbdmdsl  Bgdl 3393980
9dmbsfongmdsbyg 00 Lobom, Mmame 3 dg 5doblbgb.

3530960 bgedmfig®o 50000 (E©Y/™39/fgwo)

d9b200 J0909b5%0560m80L Jiferby 30650l
396060960 [50m0500896¢70b bgemdmfgtrs

(0029 Fbeacrm© 30Y0329050 J909b5G0s6MB0L gsd
35609690 05350 390 P9l bgerl)

P3G @Y 939/ o)

353096&0L Lobgo s 335M0 396339300
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@sBs@mo 5. 2010-2017((. 19339600930 Lods@rmnggermdo dmEo6m3Mwomg 30030l 3060wligdol

(A/H3N2, B/victoria,

9mbs3900 dsBsT0.
A/H3N2
306bob 1D 0G0l bobgero 3030 50900l msMowo
EPI_ISL_128034 | A/Georgia/161/2012 A/H3N2 | 2012-02-08
EPI_ISL_128035 | A/Georgia/255/2012 A/H3N2 | 2012-02-22
EPI_ISL_128036 | A/Georgia/301/2012 A/H3N2 | 2012-02-21
EPI_ISL_128037 | A/Georgia/370/2012 A/H3N2 | 2012-03-06
EPI_ISL_128038 | A/Georgia/471/2012 A/H3N2 | 2012-03-22
EPI_ISL_118481 | A/ThilisiGNCDC0485/2012 | A/H3N2 | 2012-03-26
EPI_ISL_128040 | A/Georgia/491/2012 A/H3N2 | 2012-03-26
EPI_ISL_128041 | A/Georgia/512/2012 A/H3N2 | 2012-03-23
EPI_ISL_128042 | A/Georgia/554/2012 A/H3N2 | 2012-03-27
EPI_ISL_118482 | A/ThilisiGNCDC0557/2012 | A/H3N2 | 2012-03-28
EPI_ISL_118483 | A/ThilisiGNCDC0577/2012 A/H3N2 | 2012-04-04
EPI_ISL_128044 | A/Georgia/606/2012 A/H3N2 | 2012-04-06
EPI_ISL_163098 | A/Georgia/76/2014 A/H3N2 | 2014-01-22
EPI_ISL_163096 | A/Georgia/215/2014 A/H3N2 | 2014-02-06
EPI_ISL_163097 | A/Georgia/328/2014 A/H3N2 | 2014-02-18
EPI_ISL_167198 | A/Georgia/393/2014 A/H3N2 | 2014-02-14
EPI_ISL_162110 | A/Georgia/495/2014 A/H3N2 | 2014-03-04
EPI_ISL_167199 | A/Georgia/514/2014 A/H3N2 | 2014-03-02
EPI_ISL_167201 | A/Georgia/516/2014 A/H3N2 | 2014-03-02
EPI_ISL_167202 | A/Georgia/546/2014 A/H3N2 | 2014-03-07
EPI_ISL_167203 | A/Georgia/573/2014 A/H3N2 | 2014-03-08
EPI_ISL_162111 | A/Georgia/584/2014 A/H3N2 | 2014-03-10
EPI_ISL_162112 | A/Georgia/699/2014 A/H3N2 | 2014-03-26
EPI_ISL_179319 | A/Georgia/342/2015 A/H3N2 | 2015-02-19
EPI_ISL_179320 | A/Georgia/481/2015 A/H3N2 | 2015-03-06
EPI_ISL_179321 | A/Georgia/532/2015 A/H3N2 | 2015-03-09
EPI_ISL_195325 | A/Georgia/580/2015 A/H3N2 | 2015-03-18
EPI_ISL_223627 | A/Georgia/864/2016 A/H3N2 | 2016-03-02
EPI_ISL_223628 | A/Georgia/1041/2016 A/H3N2 | 2016-04-07
EPI_ISL_232106 | A/Georgia/NCDC1045/2016 | A/H3N2 | 2016-04-06
EPI_ISL_223629 | A/Georgia/1081/2016 A/H3N2 | 2016-04-12
EPI_ISL_224539 | A/Georgia/1139/2016 A/H3N2 | 2016-04-25
EPI_ISL_257371 | A/Georgia/1578/2016 A/H3N2 | 2016-11-14
EPI_ISL_257372 | A/Georgia/1593/2016 A/H3N2 | 2016-11-25
EPI_ISL_257373 | A/Georgia/1694/2016 A/H3N2 | 2016-12-08
EPI_ISL_257374 | A/Georgia/1703/2016 A/H3N2 | 2016-12-12
EPI_ISL_257375 | A/Georgia/1798/2016 A/H3N2 | 2016-12-20
EPI_ISL_257376 | A/Georgia/1799/2016 A/H3N2 | 2016-12-20

A/HINIpdm09 @5 B/yamagata) Uosogb@onozsgom bmdmgdo GISAID
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EPI_ISL_257377 | A/Georgia/1801/2016 A/H3N2 | 2016-12-20
EPI_ISL_248424 | A/Georgia/1815/2016 A/H3N2 | 2016-12-23
EPI_ISL_248425 | A/Georgia/1819/2016 A/H3N2 | 2016-12-23
EPI_ISL_259536 | A/Georgia/1833/2016 A/H3N2 | 2016-12-24
EPI_ISL_259537 | A/Georgia/9/2017 A/H3N2 | 2017-01-03
EPI_ISL_248423 | A/Georgia/10/2017 A/H3N2 | 2017-01-03
EPI_ISL_248426 | A/Georgia/23/2017 A/H3N2 | 2017-01-06
EPI_ISL_253828 | A/Georgia/168/2017 A/H3N2 | 2017-02-02
EPI_ISL_253184 | A/Georgia/169/2017 A/H3N2 | 2017-02-02
EPI_ISL_273232 | A/Georgia/207/2017 A/H3N2 | 2017-02-10
EPI_ISL_260520 | A/Georgia/238/2017 A/H3N2 | 2017-02-15
EPI_ISL_255997 | A/Georgia/278/2017 A/H3N2 | 2017-02-22
EPI_ISL_273857 | A/Georgia/714/2017 A/H3N2 | 2017-07-21
B/Victoria
306n9s0L ID 0bams@ol bsbgeo &odo bsbo 50900l M3oEo

EPI_ISL_88023 B/Georgia/75/2011

oe]

Victoria | 2011-01-12

EPI_ISL_125837 | B/Georgia/436/2012 Victoria | 2012-03-21

EPI ISL_125838 | B/Georgia/498/2012 Victoria | 2012-03-27

EPI_ISL_125839 | B/Georgia/655/2012 Victoria | 2012-04-12

EPI ISL_125840 | B/Georgia/741/2012 Victoria | 2012-05-10

EPI_ISL_143987 | B/Kutaisi/384/2013 Victoria | 2013-02-14

EPI_ISL_143995 | B/Tbilisi/524/2013 Victoria | 2013-02-20

EPI ISL_143989 | B/Ozirgeti/542/2013 Victoria | 2013-02-19

EPI_ISL_223707 | B/Georgia/933/2016 Victoria | 2016-03-17

EPI ISL_223706 | B/Georgia/915/2016 Victoria | 2016-03-11

EPI_ISL_224398 | B/Georgia/1095/2016 Victoria | 2016-04-21

EPI ISL_224397 | B/Georgia/1089/2016 Victoria | 2016-04-19

EPI_ISL_223705 | B/Georgia/1017/2016 Victoria | 2016-03-28

EPI_ISL_232262 | B/Georgia/NCDC1197/2016 Victoria | 2016-05-30

EPI ISL_232261 | B/Georgia/NCDC1148/2016 Victoria | 2016-05-06

EPI_ISL_261241 | B/Georgia/1675/2016 Victoria | 2016-12-09

EPI_ISL_261242 | B/Georgia/43/2017 Victoria | 2017-01-10

EPI_ISL_273315 | B/Georgia/425/2017 Victoria | 2017-03-18

EPI_ISL_273322 | B/Georgia/501/2017 Victoria | 2017-04-04

EPI _ISL_273319 | B/Georgia/506/2017 Victoria | 2017-04-10

EPI_ISL_273321 | B/Georgia/515/2017 Victoria | 2017-04-08

EPI ISL_273318 | B/Georgia/518/2017 Victoria | 2017-04-11

EPI_ISL_273320 | B/Georgia/523/2017 Victoria | 2017-04-10

EPI ISL_273317 | B/Georgia/559/2017 Victoria | 2017-04-24

EPI_ISL_273316 | B/Georgia/564/2017 Victoria | 2017-04-28
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EPI ISL_273308 | B/Georgia/566/2017 Victoria | 2017-05-01
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A/H1IN1pdm09

306Lob ID 0bmEs@ob bsbgero @030 bsbo 50000l 03HOPo
EPI_ISL_95562 A/Georgia/48/2011 A /HINI | pdm09 | 2011-01-06
EPI_ISL_87997 A/Georgia/51/2011 A /HINI | pdm09 | 2011-01-09
EPI_ISL_87996 A/Georgia/3/2011 A/HINI | pdm09 | 2010-12-29
EPI ISL_125826 | A/Georgia/101/2012 A/HINI | pdm09 | 2012-01-25
EPI_ISL_125827 | A/Georgia/208/2012 A/HINI | pdm09 | 2012-02-15
EPI ISL_125828 | A/Georgia/291/2012 A/HIN1 | pdm09 | 2012-03-01
EPI ISL_125829 | A/Georgia/366/2012 A/HINI | pdm09 | 2012-03-15
EPI_ISL_127650 | A/Georgia/427/2012 A/HINI | pdm09 | 2012-03-19
EPI ISL_131961 | A/Georgia/484/2012 A /HINI | pdm09 | 2012-03-26
EPI_ISL_125832 | A/Georgia/505/2012 A/HINI | pdm09 | 2012-03-28
EPI_ISL_125833 A/Georgia/558/2012 A /HIN1 | pdm09 2012-04-02
EPI_ISL_125834 | A/Georgia/598/2012 A /HINI | pdm09 | 2012-04-04
EPI_ISL_125835 | A/Georgia/628/2012 A/HINI | pdm09 | 2012-04-11
EPI ISL_144068 | A/Tskaltubo/948/2013 A/HIN1 | pdm09 | 2013-03-25
EPI_ISL_144067 | A/Tbilisi/749/2013 A/HINI | pdm09 | 2013-03-05
EPI ISL_144066 | A/Tbilisi/21/2013 A/HIN1 | pdm09 | 2013-01-10
EPI_ISL_144059 | A/Kobuleti/860/2013 A/HINI | pdm09 | 2013-03-12
EPI ISL_144058 | A/Khobi/828/2013 A/HIN1 | pdm09 | 2013-03-12
EPI ISL_144051 | A/Dmanisi/823/2013 A/HIN1 | pdm09 | 2013-03-12
EPI_ISI. 144050 A/Chiatura/505/2013 A /HIN1 | pdm09 2013-02-19
EPI_ISL_144045 | A/Akhaltsikhe/546/2013 | A/HIN1 | pdm09 | 2013-02-20
EPI_ISL_162402 | A/Georgia/622/2014 A/HINI | pdm09 | 2014-03-18
EPI_ISL_162401 A/Georgia/275/2014 A /HIN1 | pdm09 2014-02-14
EPI_ISL. 179227 A/Georgia/382/2015 A /HIN1 | pdm09 2015-02-25
EPI_ISIL. 179228 A/Georgia/528/2015 A /HIN1 | pdm09 2015-03-13
EPI ISL_179229 | A/Georgia/545/2015 A/HIN1 | pdm09 | 2015-03-09
EPI_ISL. 179230 A/Georgia/567/2015 A /HIN1 | pdm09 2015-03-17
EPI_ISL_213530 | A/Georgia/1302/2015 A /HINI1 | pdm09 | 2015-11-30
EPI_ISL_210415 A/Georgia/1305/2015 A /HIN1 | pdm09 2015-11-30
EPI_ISL_210416 A/Georgia/1408/2015 A /HIN1 | pdm09 2015-12-15
EPI_ISL_207887 | A/Georgia/1469/2015 A/HIN1 | pdm09 | 2015-12-24
EPI_ISL._ 216402 A/Georgia/1473/2015 A /HIN1 | pdm0O9 2015-12-23
EPI_ISL_207888 | A/Georgia/1479/2015 A/HIN1 | pdm09 | 2015-12-29
EPI_ISL_207890 | A/Georgia/4/2016 A/HIN1 | pdm09 | 2015-12-28
EPI ISL_207891 | A/Georgia/5/2016 A /HINI1 | pdm09 | 2015-12-30
EPI _ISL_213529 | A/Georgia/13/2016 A/HIN1 | pdm09 | 2016-01-05
EPI_ISL_207889 | A/Georgia/20/2016 A/HIN1 | pdm09 | 2016-01-06
EPI ISL_223954 | A/Georgia/760/2016 A/HIN1 | pdm09 | 2016-02-16
EPI_ISL_223955 | A/Georgia/774/2016 A/HIN1 | pdm09 | 2016-02-19
EPI_ISL_223956 | A/Georgia/791/2016 A/HIN1 | pdm09 | 2016-02-23
EPI_ISL_223957 | A/Georgia/914/2016 A/HIN1 | pdm09 | 2016-03-11
EPI_ISL_223958 | A/Georgia/916/2016 A/HINI | pdm09 | 2016-03-11
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B/Yamagata

306Lob ID 0DmdEoL bsbgaro @030 bsbo 50000l 03HOPo
EPI_ISL_143994 | B/Tbilisi/253/2013 B Yamagata | 2013-02-08
EPI_ISL_143996 | B/Tbilisi/755/2013 B Yamagata | 2013-03-05
EPI_ISL_162163 | B/Georgia/203/2014 B Yamagata | 2014-02-10
EPI_ISL_162164 | B/Georgia/435/2014 B Yamagata | 2014-02-24
EPI_ISL_162165 | B/Georgia/465/2014 B Yamagata | 2014-02-26
EPI ISL_162166 | B/Georgia/687/2014 B Yamagata | 2014-03-28
EPI ISL_179192 | B/Georgia/20/2015 B Yamagata | 2015-01-06
EPI_ISL_179190 | B/Georgia/162/2015 B Yamagata | 2015-02-04
EPI ISL_179191 | B/Georgia/169/2015 B Yamagata | 2015-02-05
EPI_ISL 179193 | B/Georgia/330/2015 B Yamagata | 2015-02-18
EPI ISL_179194 | B/Georgia/446/2015 B Yamagata | 2015-03-02
EPI_ISL 179195 | B/Georgia/498/2015 B Yamagata | 2015-03-10
EPI_ISL 179196 | B/Georgia/539/2015 B Yamagata | 2015-03-11
EPI ISL_179197 | B/Georgia/575/2015 B Yamagata | 2015-03-18
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