Evolutionary Relationships Among Influenza N1 NA Genes
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Summary

Al

Relatively few H1 viruses 1solated and relatively

little influenza activity associated with H1 viruses
~ No new antigenic or genetic variants of H1 HA

have been detected

Al

In HI tests using post infection antiserum to the

A/New Caledonia/20/99 vaccine strain, recently
isolated H1 viruses are well inhibited
- The NA genes of N1 and N2 subtype viruses are
similar to those of viruses circulating a year ago

Influenza A(H3N2)

HI REACTIONS OF INFLUENZA H3 VIRUSES (02/06/03)

A B

REFERENCE ANTIGENS MOS/D  PN007 FUJIAQ  CUBAYE  HKNBEED
1 AMOSCOW/10/99 40 az 20 320 320
2 A/PANAMATZ007/59 160 120 160 120 320
3 AFUJIANNAD/Z000 0 160 320 160 160
4 ACHILE/G416/2001 160 160 30 20 160
§ AMONG KONGI850/2002 640 540 20 640 840
6 A/NEW YORK/66/2001 640 320 160 6470 370
7 AIGUANGZMOUr0612002 80 160 n 160 160
TEST ANTIGENS

B ANEW JERSEYN0472002 1260 640 640 1180 1280
9 AMTHAILAND/ 170102 320 40 s40 1280 840
10 AIEGYPT/194417200 1280 540 w120 540
11 AIDAKAR/SO0R0Z 320 640 10 1200 a0
12 A/THAILANDI1169/2002 540 120 160 540 320
13 A/CALIFORNIAZ912002 180 180 120 320 320
14 ABEWING/17872002 160 160 320 320 20
14 A/BELANG$172002 160 160 370 160 a2
15 APARIS/N207%02 120 160 160 320 320
16 A/KOREAZZINGG2 160 180 32, 320 10
17 A/KOREAZ1/2002 160 00 160 80 160
18 ATHAWAIN21/2002 60 80 160 150 160
19 A/BENING/0172007 160 8 160 160 "0
20 AANKUIS80/2002 80 80 320 0 160
21 AEGYPTII960672002 160 5 160 160 320

REFERENCE FERRET ANTISERA
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NYIS5  GUAMOE coliecied
328 011699
320 o128y
azo0 071300
160 0614101
840 011802
a0 1aze
160 08721102
1200 1104102
2660 10721102
640 110102
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1280 101702
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320 12120102
i 120102
70 12n2,02
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220 12158102
160 12020102
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HI REACTIONS OF INFLUENZA H3 VIRUSES (01/30/04)

REFERENCE FERRE T ANTISERA
< o E F

G

REFERENCE ANTIGENS PN2007  FU411 KOM70 WYA3 KUMNOZ TXMD HK/HS6  TWIS29 collected
1 AIPANAMALO07/99 132 160 16 320 160 640 160 160 0711298
2 ATUSIANA1172002 20 2560 2560 2560 1280 2560 1280 640 oaito2
3 ATKOREANT7012002 180 1m0 1 60 1280 1280 w280 640 120202
4 MING/312003 320 120 % 560 1260 2560 640 60 02190
5 A/KUMAMOTOI02/2002 320 1250 920 2560 jza0 2560 1280 640 127502
§ ATTEXASA072004 640 2560 2560 2560 1280 2360 1280 1280 10201
7 A/MONG KOG /118612003 4 180 320 3 160 &0 320 160 0ARGAIOD
B ATTAWANS28/2003 s 120 320 edo 320 60 320 20 090703
TEST ANTIGENS

3 ANOWADET2003 320 1280 2m0 1280 64 12112/03
10 AVERMONT (0972003 20 1280 1200 320 1218163
11 AMYOMING/55/2003 % 320 160 80 160 12101703
12 ARHOOE ISL 0472003 150 20 160 &40 20 12/09/03
13 A/INEW YORK/103/2003 160 320 320 az0 640 8 1272203
14 A/ARIZONA (4772003 4 60 320 160 540 80 1219403
15 AP 540 320 20 320 /03
18 AP 2 540 1280 320 320 320 10111163
17 AINAGASAKI/52/2003 250 2560 1280 356 540 UNKN
18 ATTHAILANDI0282/2003 560 §120 2560 1280  12m0 UNKN
19 AMEBEL187/2001 1280 120 1280 S60 1280 1

20 A/GATAN/SER12003 1280 1280 2560 121803
21 A/KOREA/$83412003 1280 640 1280 320 1218103
22 ATTHAILANG0332/2003 1280 1280 s40 1280 1280

21 AMEBEL152/2003 640 1280 540 o4 110203
24 ALLIAONING/872003 640 1230 540 320 1723003
25 ALAPANIS 640 1230 s 1280 320

25 APKOREA5297/2003 640 640 320 160

27 AFANOSHANI003 320 0 320 320 320

28 ABEWING/17012003 20 s 320

5 A/ANHUUSA 20 320 320 160 160

30 AUAPAT 20 320 160 B 150

31 AKYROYZT AN/S863/2003 20 0 320 1m0 180

Influenza A(H3N2) Isolates Characterized by CDC

USA  Noith  Europe A CenuSo  Atnca Total
America Amenca Austiaha  {%)
New
Aptil 2002 -Septomber 2002
AfPanamar200719s ke 0 1 3 108 1 12 167 (89%
AIPananaiz007/9%- ke (1ow) . 3 s 20 01%)
Totsi 187
October 2002 - March 2003
A/Panamai100719% like 101 8 22 128 7 6 282172%)
A/Panamar2007199- ke (low) 3 19 1 2316%)
ATEupania 1112003 ike 15 7 ] & 5 2 86 (22%,
Total %
ApiHl 2003 - Septembec 2003
AlPanamalz007/9% Wke 41 ” ] m ' 256 (58
ATPanamar2007/9%: ike (iow) i 1 3 §11%)
AFugianié 1172002 ke 3 1 ’ a8 [T IR
Totat 442
October 2003 - Febiuary 2004
AlPanamaiz00798 ike 106 1 3 " 1 18 416%)
AfFujrania 1172003 ike aa 3 ] 50 O U a6 {T6%)
AfFupan/d11/2002 e (low) 36 i 4 . 67 0%
Totat 120
Toral 794 ) 6 601 276 7o 1738




Influenza Strain Characterization
(VRBPAC, CBER, FDA, February 18-19, 2004)

Nancy Cox, Ph.D.
Chief, influenza Branch

Director, WHO Collaborating Center for Surveillance,
Epidemiology and Control of Influenza

Centers for Disease Control and Prevention
Atlanta, GA 30333, USA

Influenza A(H1N1)
and A(H1N2)

HI REACTIONS OF INFLUENZA H1 VIRUSES

REFERENCE FERRET ANTISERA

A B [ D E F G Date
REFERENCE ANTIGENS  BJ/262 NC/20 CI/8885 Hi/10 PE/3135 NE/52 HI/15 callected
1 A/BEUING/262/95 640 640 320 320 8O 320 80 01/09/95
2 A/NEW CALED.20/99 160 1280 320 160 160 320 80 06/09/99
3 AJ/CHILE/8885/02 80 640 160 80 20 180 80  07/03/02
4 A/HAWALIM0/02 160 640 160 320 20 320 40 03/22/02
5 AJPERU/3135/03 160 80 10 20 840 40 160 04/09/03
6 A/NEIMENGGU/52/02 40 640 80 80 40 320 B0 01/25/02
7 A/HAWAILI15/01 40 40 20 20 320 <10 160 02/17/01
TEST ANTIGENS
8 ANVIRGINEA/20/2003 160 640 640 320 80 320 40  11/05/03
$ A/BELEM/84038/2003 640 1280 320 640 80 640 80  05/08/03
10 A/DAKAR/85/2003 320 1280 320 320 320 1280 160 10/09/03
11 A/NAGAND/1328/2003 160 1280 160 160 160 640  8C UNKN
12 AJCANADA/E57/03 320 1280 160 160 640 1280 160 10/24/03
13 A/SINGAPORE/66/2003 320 640 160 160 160 1280 80  09/02/03

14 ANCELAND/122/2003 320 840 320 320 40 320 80 12/06/03
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N1
N1
N2
N1
N1
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Influenza A(H1) Isolates Characterized by CDC

USA  North | Europe Asia  CentSo  Atrica Total
Amenca Amenca Ausbaba, (%)
. ew
' i 1 Zealand

October 2002 — March 2003

AN Caledonia/20/88iike ; 1 34 9 8 17 1 350 (98%,
AIN Caledon /20/88-Ike {low): 4 I e e . 2 7 (2%}
' o Tota 357

Aprll 2003 -~ September 2003

AN Caledoniai20/9%4ike 10 . 3 105 2 124 (95%)
AN Caledon i20/994ke low)  __ _ _ _ __ R 6 6{5%)
Total 130

|__October 2003 - February 2004

AN Caledoniai20984ike 2 2, 1 2., 1 (s
AN Caledon.i20/884iks (low); 1 - 11{10%)
Total 10
Total 293 41 13 ] 124 12 497

B

Influenza A(H1N1) & A(H1N2) Isolates Identified by CDC

Evolutionary Relationships Among Influenza A(H1) HA1 Genes

| USA | MNorth  Europe  Asa | CenuSo Amca, Total
i | Amenica | Amerca Austails, (%)
| 1 ‘ _ zedana| |
October 2002 - March 2003
HINY | 208 w0 [ o, 283 01%)
HINZ |76 11 1 18 _ 104 (20%)
| [ Totai 357
Aprit 2003 - 2003 _
HIN s | 4 3 L e 1| sstw
HiINZ 2 | e | ! 1| e7(53%)
— - Yotal . 126 |
October 2003 - February 2004 )
HIN1 l 1 _ . + 1 2(40%) |
HINZ Cot 2 , | ‘ 3 (80%)
Jotal 4
Totat 207 | 108 12 [ 62 4 488
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Evolutionary Relationships Among Influenza A(H3) HA Genes
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Evolutionary Relationships Among Influenza N2 NA Genes
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HI Antibody Response to 2003-2004 Vaccine
(children 6-23 months of age)

' T% with Hi trter > 40
% Pre| Post Pre  Post

Populatien N Antigen Rise' GMT GMTIVaccine Vaccine
— - - . — 3
USA 25 "A/Panamal2007/99_ 63§ .5 0 64 |

“ATexas/40/2003 T 44 57, 33 0 48
. _AfFupan/445/2003° ~ 44 5 ' 31 G 48

. _AIChie/82660/2003 4. 5 13 0| 24

| “ANagasaki52/2003 | 44 5 29 0 48

Microneutralization Antibody Responses to the H3* Component
Among Students Vaccinated with 2003-3004 Inactivated Vaccine
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Microneutralization Titers of Influenza H3N2 viruses
Reterence Ferrel Antisera

PN/2007 FJM411 KOZT0 WY1 KUMI10Z SHAES K186 CC2803

AsPanamarnoo119s 320 40 Y 60 50 70 © 20
ArBrazin a4 60 s 180 90 0 ss0 280 160
AMFUjan/A1112002 w© e Mo 420 80 900 156 o
AKorealT70/2002 20 370 36 360 100 6o 710 370
AWyOmMINg/03/2001 w0 60 230 380 150 640 160 120
AlKumamotol102/2001 1 e 20 290 s 90 w0
AHK/1186/2003 20 (I TR 1) 20 270 3¢ 160
AChnStehUICh28/03 20 60 60 5 50 245 40 100
AFujanias603 20 00 %0 226 2 630 160 a5

Summary for H3N2 Viruses

~ H3N2 viruses have circulated widely and have been
responsible for most reported outbreaks of influenza in
Europe and North America during the 2003-04 influenza
season

- AlFupan/411/2002-ltke viruses have predominated; viruses
that are well inhibited by post infection antiserum to the
A/Panama/2007/99 vaccine strain continue to circulate

- Genetic heterogeneity among current H3N2 viruses has
been observed but without an antigenic correlate

- Reassortment has occurred among H3N2 viruses such that
some viruses with a Fujian-lineage HA have a Chile-itneage
NA

Influenza B

vy



HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA B VIRUSES

HEMAGGLUTINATION INHIBITION REACTIONS OF INFLUENZA B VIRUSES
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Influenza B Isolates Characterized by CDC

nary Relationships Among Influenza B/ Yamagata HA Genes

usA North  Eufope  Asu  CentSo  Afnca Tota
America America  Austala (%)
Zealand
APpril 2002- Seplembar 2002
B/Hong Kong/330/2004 like 3 22 &9 17 154 (43%)
B/HK/320/200 ke (low) “ 68 4 i3 174 (49%)
BISichuan/379/50 ike 1 3 2 14 (4%)
BISichuan/319199 flow) 1 6 8 16 j4
Toial 87
October 2002 March 2003
8/Hong Kong23012004 fike 130 12 6 5 1 243 (82%)
B/MK/310/2001 (ke {low) 136 2 8 52 6 & 208 (44%)
BISIchuans379/% Iike 0 10 (1%}
BiSichuania79/s9 (low) 1 . 7 #(2%)
Totl 470
Apri003 - September 2003
B/Hong Kong/33612001 iike 3 3 4 1 13 (30%)
B/HK20/2001 ke (iow) i 2 6 18 (41%)
B/SichuaniaT 980 tixe 1 1 (2%)
BISIChUANAT 1Y (low ) 1 10 1 12(27%)
Tot!
October 2005 February 2004
B/Hong Kong/30:2004 like i 16%)
B/HK/33072001 ke tlow) 1 1 %)
BISiChuan/79/88 ke 2 2024}
BISIChuansT8199 (low) 3 0 1 1379%)
Totai 12
Total 284 ] 2 289 132 a7 [T

—  annaeoe
mengQuZ122063 8

S ogacoen 1606 1
Scae Shangong/22720033
8 ey MD-Shangha 442003 §

Chanthapun2 18200
angUOR 2003 (Rt
o

ey v
Bangiagesn 1 1647712003 LR

L M gee don
ShangnaE12007 LR, 8
NarbmiTioa s
Parw3t122007 (LR
e Zagremiat 112007 #
ST a1 22001 #
wio Hang i
Famn € PO
D Shanghai352007 #
i L b ]
L vemensewiases ) a

Evolutionary Reiationships Among Influenza 8/Victoria HA Genes

Evolutionary Relationships Among Influenza B NA Genes
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Summary for Influenza B Viruses

~ Viruses from both the B/Yamagata and B/Victona lineages

have continued to circulate, however, B/Yamagata viruses

have predominated overall

Relatively hittle influenza activity has been attributed to

influenza B viruses

-~ Most recent influenza B viruses from the U.S., Europe and
Asia are most closely related antigenicatly to
B/Shanghai/361/2002 and B/Jilin/20/3002

- Influenza B neuraminidase gene sequences also form 2
separate lineages, the majonty of recent viruses have NA

genes from the Yamagata lineage

N

HI Antibody Responses to the H3* Component Among
Students Vaccinated with Flumist or Inactivated Vaccine

R S S S B N X R Y )
] % ‘ Pre Post Pre Post
vaccine N Ant |
- ) ; 1gen | Rise GMT|{ GMT | Vacc | Vace
L [ S
Flumistl ' 100‘ A/Panamai2007/98 Resvir -17* 6 | 17 22 i a3 | 44
| A/Wyoming/3/2003 12 14 1 | 26 l a3
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.. AJFupan/44si2003 } g0, m 15 1 20
L
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