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Abstract

Influenza virus is the most common cause of pneumonia in the elder and
children each year. Because of its capability for genetic changes, influenza
usually results in annual epidemics and the occasional pandemics, leading to
substantial morbidity, mortality and expense. Until now, the best way to control
influenza outbreaks remains to be influenza vaccine. But surveillance data
demonstrated a higher mismatch rate between WHO-recommended vaccine
strains and predominately circulating viruses in Taiwan. This is an important
issue to evaluate.

According to the data of 3"-year project from CDC (Taiwan), the
seroprotection rates in children before vaccination related to the major
circulating strain in Taiwan. In this project, we have recruited 63 children (2~5
years old) to test their antibody response against vaccine strains and local strain
before vaccination.

The extension period of this project was to detect the 63 children’s (2~5
years old) antibody responses against swine HIN1 by MN assay
(micro-neutralisation assay).

The results of MN assay showed the GMT was 32 and the seroprotection
rate was 16%, which was similar to the results of HAI assay. The results of MN

assay may assist the analysis and increase the reliability of antibody response.

Key word : Influenza virus, Influenza vaccine, Antibody response,

seroprotecion rate
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# ¥ 1 RNA polymerase # £ proofreading 1% o ig B4 MbfF el 5 4o
R3] (antigenic shift) £ L/ fic% (antigenic drift) hfFd > # FH4 4
% F-v > hemagglutinin ¥? neuraminidase <% > @ FFH AL FEE A~ & ¢
(1) % :}}%4 & 2L F1 € & (genetic reassortment ) m <% hemagglutinin 737
A pF (#r3) antigenic shift) > d 3t & - ﬁ;é_%?m}?a F A4 % FHEA T
TR G ASfA o ¢F¢)j‘§ @A 2E A+ int7 (pandemic) o 20 £ % ¢
ﬁ‘h”ﬁ 3 =x £ & epandemic’ & &7 1918 e spanish flu > 1957 & asian flu &
1968 s Hong Kong flu» ~» %lig =1+ 7 g » A3 ++ g A= o
AE A FIBEREA ¢S A5 o FUR MM PF (7 antigenic drift) -
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5 ‘}Fiféﬁ # ®-80C » P~ 50 112 i 7 &2 RDE (Receptor Destroy Enzyme)

z_ts > ¥ i 7 HAI (hemagglutinin-inhibition) assay °

= 7 RDEf % (receptor destroy enzyme) 2 % 5%

#-1volume x it I 1.5ml 3.~ ¢ @

P~ 4 volume RDE(100 units/ml)# & 3% & - vortex
37Ci#* > O/N

sv > 3 volume sodium citrate(2.5%) > vortex

56°C i¥* 30 ~ 48

4v » 2volume 7 PBS (Final serum dilution 3 1:10)

-220°C %



3‘?1% HAIassay 151’!#@%’@] é‘ d :‘?:Qr«‘}’i a/}#’t ‘ Ffﬁa ‘?} )3
¥R AL Ttk #8157 HAl assay - HAl assay %4 & Jf 2 &
F‘*« MER B p e P ETE RS P 3 7 F 2 2 (WHO Manual on

Animal Influenza Diagnosis and Surveillance) (12)

BRE ] X FFE T R miTiR oz A :;ga:é LB

A/Brisbane/59/2007 (HIN1) ; A/Uruguay/716/2007 (H3N2) ;

B/Brisbane/60/2008 -

j\__/n f’f’ﬁzxd f’g J Ji«l—ﬁ.l m.r%’\i'%m ’I‘%\ﬂ\_)n}i\;&"m};{' .
A/Taiwan/1899/2009 (H1N1-like) ; A/Taiwan/3982/2009

(H3N2-like) ; B/Tiwan/5908/2009

d oA E R RIgR LR BT ,é:)?ai(swineHlNl)
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FHimH FhdeT
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. P2 AR 5mlo 4e » 0.5ml Shdu@ iR AEE > 7
Birg- 58

2. iFies 2k B 2ml § FEA L % 0 4 » PBS I 14ml 12 1500 RPM
IEAK: (T S5 2/ S R k=)

3. FR o R4~ PBS iR & 0 R dpa E R3S A
- = 12 2000 RPM &< 15 4 45

A FR o B (8¢ BLRBC o i & 0.75%47 RBC %%

(B) 4 HA titlerip| 3

>
»

I 3~ U)K 096 34 4 » 3¢ §

b
Iy

W
|55

N Z4e ~ 50 ul 9 PBS 3 %

2. 2% % = F4e » 100 pl s = FUR &R > negative control {7 B2 100 pl
PBS 2 & FRm

3. B % - Flengi 50 pl der F G0 MAESE LR AT > LB
S0l #e > % = 51 > 4ot BAFRT 5 N 7

4. A w4e ~ 12 PBS 60 0.75% 0% 2 &z 2% 50 pl /well » 14 4
PR 3V 18 > 2 S EIY SR BT RE 3044 2 (83

JYST I

i

hFHFEGEKE AL R 2RE S end point o B4e 1:256 5 end



point > T Fik 5 256HA/50ul ©

5. &7 SRR R Fe RS L PBS B iR PR AR R 2 S0l

% ¢ 3 8HAunit hfifh o (1 HAunit 9 5 10" B4 £)

(C)z k5% & #4225 (HAI assay)

. B2 U K96 344 » 3% = 5|3 % ~ 74 » 25 ul ch PBS i3 7%

2. %% = 74 » 50 ul RDE treated serum

3. B - Flerfadl 25 ul Ao FZ A R E SR LR A 0 LB
25l Ae > B =] et RS B N 7

4. & E e~ 25l = A 8 HA unit/50 pl st > 12 =+ g fiedes &

063445 15 » B EE T F 30 A4

5. 4~ 12 PBS 4861 0.75% h £ Rz 3k 50 pliwell» 1 %5 338 T

¥ 30 4480 2 feiehrE S

IR EIHRBEN oL R ERE R )@Jbﬂtﬁxrs % end point titer

(D) Quality control

1. & =X i FHLRAPF ¥ F — 2k B duplicate » F P #aserum control( "
treated serum (1:10~640) 25 ul +25 ul PBS + 50 ul 0.75% GP RBC) -

% serumcontrol o IKEEF B VHEEESE o

10



2. E X HIFRRFFEHF :[}%i FUk 2_ back titration M EEX TR F 2
4 W OB 4 o — 4 back titration PF ¢ i 4HA, 2HA, IHA,
0.5HA/25ul > & # P 3% 4HA, 2HA = > 8 - IHA = > A #3173 2
#E o 0.5HA 230> 8 o 4o Fm back titration % % i M pF » HI

titer %% EihF > £ 2 P Hltiter § 149 % & # < o

= ~ ¥ {r#5%  MN assay (Micro-Neutralisation assay)

(A) [Virustitration and TCID50 |

1.3 % 5 & MDCK ** 96 well » seeding 1.5 x 10° cell/well (= = %)

2.4 Rk 18 AR AR 100 6

3.% 7 column I 2. b A i well e~ 100 ul 1R

4.t column 1 4 » 146 ul # ¥ 3 /% > mix (& ¢ column 1 B~ 46 ul #
% column 2 ~ 3~11 _%’g-f%%j.‘%ﬁﬁr%

5.4 4 medium > 2 250 ul 1x PBS wash

6.%c » 100 ul 7k fixative > 8% % 10 min

7.4 4 fixative » R 3z plate

8.41* ELISA ip|£ % & > ¢ OD>2 & Cell control £ OD & P4 %

positive

(B) ‘ Virus neutralisation assay |
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1.3 % ¥ & MDCK * 96 well » 4 1.5 x 10* cell/well (= = %)

2.56C 4c # n 77 30 min 2 F 4

3.5 i well 4 » 50 ul 1§

4. % - 7|(RowA; AL-ALDE 4x » 40 ul 48 7%

5.% RowA 4v » 10 ul &2 i e 7F > mix {2~ 50 ul # 2 ™ & well -
BFHEHFRAB-C-H

6. %5+ #fF 5 100 TCID50/ 50 ul » # & well 4c » 50 ul #§8 5 + i
(CC #r » S0 ul ##i%)

7.12 100 TCID50 3 #=+4~:& = back-titration

8.NA §2 back-titration — 4273x » 37°C 2 &% (NA O/N; back 2 hr)

9.4 2 medium > 250 ul 1x PBS wash

10.  4e > 100 ul 7k fixative » 8% % 10 min

11.  #4 fixative » k 3z plate

(C)

1. k 5zenplate * wash buffer i = =t

2.4 1:2000 - 42>t blocking buffer> & i well +x » 100 ul ¥ - =
W lhr

3. % wash buffer £z =x

4. %8 1:4000 = 42 blocking buffer» # B well 4 » 100 ul #ff = 4o

12



78 1hr
5. * wash buffer /% = =t
6. i well 4 » 100 ul #7## fic & 1 substrate (10 mg OPD + 20 ml
citrate buffer + H,0,) > % & 5~10 min % 37 ¢ :c%(VC #& CC 3 ¢ %)
7.#4¢ > 100 ul stop solution

8. % 4% 490 nm OD &

(D) \ Data analysis \

1. 3247 well %% > ]* ELISA B| &k & »
% OD>2 & Cell control 7 OD & R4 5 positive
2. /- Z_virus neutralization antibody end point titer
= (L35 VC well # OD &) —(F 2 CC well # OD i) 2+ (£ = CC

well # OD i) =X
= X=50% specific signal

3. negative control OD 72 <0.2

%Pj”\;} ﬁ'—;l:%bk:l}ﬂ}’?‘r" ?p,? T2 [,i:,.%ﬂ}%

ﬂH—

7=~

T B ABCRAR R Y AR R RBE RO A Y W (S A i F
iLendg i 8 e T 3052 GMT, Geometric mean titer ~ w3 5

seroconversion rate ~ s i & ¥ 7 #c seroconversion factor % w3k 5
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seroprotection rate.iz &t ST & P F 4o (1) G Gl R w (6T
Pk 1] ",f ™3 w w L Ak e #Bic; Seroconversion factor ¢ the fold
increase in serum HALI titers after vaccination (the post-vaccination Ab titer
divided by the pre-vaccination Ab titer) ; (2).x i #& 5 ¢ HAL #ed2c i +
*+ 40 F 4 55 Seroprotection rate: the percentage of vaccine recipients
with a serum HALI titer at least 1:40 after vaccination; (3).x ‘}Fiﬁi;f}%l% B S
t6 . HAI #iff»ciy & w & b 3 4o 5t 5 0 Seroconversion rate: the
percentage of vaccine recipients who have an increase in serum HALI titers by

at least a factor of 4 after vaccination, as compared with titers before

vaccination ° (13)
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(= ke 407

Fr %

AP HK 98 E T Bp e Ry (B2 £ h 12 2 60 7

AN A A FREFAEL A H R AGERM L2 HRP LY
BoFEF - IAT THARIRPLIERLE > H S50t | E RS
EFERFR L o AP F 63 2080 el LRFARFTHAN
Fig.1 -
Fig.1 Demographic characteristics of the subjects
pre-vaccination (2009 = 7 £|~9 £])
Group No. of Age (year)
subjects
child Mean (month) Range(month)
All subjects 63 29.4 12~60
Female 25
Male 38
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2~ FRBFREE HI AR TR 5 5 e 3875

% g (Aventis) B v it e[ R a R LR A MET AT R T
* g H(Aventis) & v Rk e R Wi g A RER O R F
FURE A 4T o

X F R RATR Y = B E LR

A/Brisbane/59/2007 (HIN1) ; A/Uruguay/716/2007 (H3N2) ;

B/Brisbane /60/2008 o

T S ECRAR R Y AT R T RS IR T 1S Rl e i)
g 15 1 & e T 3538l »< i Geometric mean titer (GMT) ~ s i 4
seroconversion rate ~ x- i & 3% I #cseroconversion factor 2w ji F3E 5
seroprotection rate ° igd FHTEZ P FAoT (D) G G R R T

PSP || “f By w T 354 enid #ic s Seroconversion factor : the fold

increase in serum HALI titers after vaccination (the postvaccination Ab titer
divided by the prevaccination Ab titer) ; (2)u i F3E F  HAIFLE 22 i < »%
4077 4 I ; Seroprotection rate: the percentage of vaccine recipients with a
serum HALI titer at least 1:40 after vaccination ; (3)x- ‘}%é‘% [F N i ;‘%"
HAIFAE > & w 02+ 3 4e efvt & 5 Seroconversion rate : the percentage of

vaccine recipients who have an increase in serum HALI titers by at least a factor

of 4 after vaccination, as compared with titers before vaccination °

12 3% CPMP guidelines (European Committee for Proprietary Medicinal

16



Products) € & * $18-60f ch= # * » x -5 & (seroconversion rate)% 7.

< 3+40% ;5 o 3% T Bic(seroconversion factor) & f & 3825w iRk 5

2N

(seroprotection rate)« Jf + 3+70% ; ¥+ 360pk e £ 4 > p ¥
(seroconversion rate) /g < *+30% ; x ‘Pﬁ‘-ﬁ #% % #c(seroconversion factor) &
JF %3205 & jf 3 5 (seroprotection rate) 4 i < *60%
(CPMP/BWP/214/96. September 1996; Circulaire No 96-0661 : 1 —22.) o d *%
L A DRI ) TR B IR A P SR 4 Y60k ek i 1
LR

X § #F(Aventis)Z v it ¢ R A REIRZ LRI F RS 0 d
FEEDOI B R ARy e o FR R A AT RSP T
2448 72§ Geometric mean titer (GMT) % s 75 i3 5 (seroprotection rate) 2
k375 A B 73 Fig2-1 ~ 2-2

Fig.2-1 i % &7 » FluB én GMT @& % » £ 5 17.1 » 4p e 14 5 3]
Fig2-2 @ » FluB thu F @52 L8 5§ 16% 0 4 7 fck 63 (2% 5
LTI FE g R FluB H 8P it o ¥ — 2 5 > 3> HINI 2 H3N2

fh i R B S1%E 70% o
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Fig2-1 Geometric mean HAI antibody titers (Aventis-EIEHEL)

Geometric mean titer
A/Brisbane/59/2007(H1N1)

Pre-vaccination 31.4
A/Uruguay/716/2007(H3N2)

Pre-vaccination 37.9
B/Brisbane/60/2008

Pre-vaccination 17.1

Fig2-2 Seroprotection rate (Aventis-fE¥=H/EL)

e e
(e J uChjllél group (N=63)

Seroprotection rate (%)

A/Brisbane/59/2007(H1N1)
Pre-vaccination 51%
A/Uruguay/716/2007(H3N2)

Pre-vaccination 70%

B/Brisbhane/60/2008

Pre-vaccination 16%
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3~ 1% 2009 # & 2 Hhops & Fik A 7 AT 05

d AR b FISEE LR oz A2 TR LRk © A/Taiwan/1899/2009
(HIN1-like) ; A/Taiwan/3982/2009 (H3N2-like) ; B/Tiwan/5908/2009 :i& {7 *&
Frodou ATl A g 0 # 2R 63 A G RN TR AT 0 d Y A

i

=t

e o Flt R AR m S e T ekl el Geometric
mean titer (GMT) % & 75 i#3& 5¢ (seroprotection rate) # 4 47 % 4 %] 7] %%
Fig.3-1 ~ 3-2

Fig3-1 &% BT % 24K v v ¥ A2 5074 ¢ A/Taiwan/1899/2009
(HINI-like) » # GMT & % > £ F 154 & & #F 3 5 0t (Fig.3-2)
I 4% BT %4 524 HIN (A/Taiwan/1899/2009 -- HIN1-like) s i i3 5 &
73 21%° ¥ - 3 a0 Fig3-2 cng % &om % 5247 F& u o 3 H3N2 2

FluB % 3 #i#f > # & i Wk g 4w L 84%% 65% °
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Fig3-1 Geometric mean HAI antibody titers(% + i k)

(2009 & 7 E|~9 £])

Child group (N=63)

Geometric mean titer F A PERE

A/Taiwan/1899/2009(H1N1)

Pre-vaccination 15.4

AlTaiwan/3982/2009(H3N2)

Pre-vaccination 42.3
B/Taiwan/5908/2009
Pre-vaccination 30.4

Fig3-2 Seroprotection rate (74 = ji =%)

(2009 & 7 E[~9 £|)

Child group (N=63)

Seroprotection rate (%) 13RSk

A/Taiwan/1899/2009(H1N1)

Pre-vaccination 21%
A/Taiwan/3982/2009(H3N2)

Pre-vaccination 84%

B/Taiwan/5908/2009

Pre-vaccination 65%
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4~ 417 37 Alm R 4 (W HINLE 7 HI A 455R] 242 & 3 2 5 i chfty

d§ 32 (2009 £ )R AT R s F (swine HINT) & Ji (723 £20 34
WA g b ElAR L £ PIATAIE i+ $ 0 AlCalifornia/07/2009 » & ®l 11
*AEATRGE A R 17 HAlassay > p] 63 v v w2 % 2 H M o
Fkl o

HReh 63 AGERNT)RA AT b Y A 3Ry w0 Bt
Fatiir o w e e L5 »c il Geometric mean titer (GMT) % x i i

% ¥ (seroprotection rate) 4 47 5 4 %] 7|3 Fig.4-1 ~ 4-2 -
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Fig.4-1

5
|

LR IR A SR L - A TR I
AlCalifornia/07/2009 (swine HIN1) > # GMT & % § 12.7>4p% ™ & 5 iF
Wik e % (Figd-2) > # SOHATANNE B4 o i 5 2.95% > 47

LA RE R o B E*ﬁ FE A4 o

Fig4-1 Geometric mean HAI antibody titers (sw H1N1)
(2009 =+ 7 £|~9 £])

Child group (N=63)

Geometric mean titer(HAl assay)
A/California/07/2009(H1N1)

Pre-vaccination 12.7

Fig4-2 Seroprotection rate (sw HIN1)
(2009 & 7 E[~9 E]) Child group

(N=63)
Seroprotection rate (%)
AlCalifornia/07/2009(H1N1)

Pre-vaccination 9.5%
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S5+F1% AR H#+ (SWHINL) &7 MN A TR 3 R o 9 2 & e
L EEd
AFRE Bk I ATINER A 2 HI s A 37 iR R
P v o B A H ATRI R Er‘?—vrﬁ’wiﬁ MN assay > B 63 =37 v
% 28 RPN Ry o
#2E K 63 A RMT)R A AT o d Y IRy W ehw o F]
FAatiit ko w e e T iai e Geometric mean titer (GMT) % i i i
3£ % (seroprotection rate) - H i '}*"F'- 2B o titer x AN E 80 & L 449
S w73 Fig5-1 ~ 5-2 « Fig.5-1 S % A1 0 % 24w 5w £330 373 g
4 th 1 A/California/07/2009 (swine HINI) » # GMT & % $ 32 ; Fig.5-2
LAY FUE T a2 % o U titer < AN E T80 2 R 2 R R }P\?—‘!‘ it
TR A 16% 0 A7 <04 IHP mig 0 3 £ RE 4 - Figh-l
Geometric mean MN antibody titers (sw HIN1)

(2009 & 7 E[~Q £|)

Child group (N=63)

Geometric mean titer (MN assay)

A/California/07/2009(H1N1)

Pre-vaccination 32
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Figh-2 Seroprotection rate (sw H1IN1)

(2009 F 7 E[~9 E]) Child group
(N=63)

Seroprotection rate (%)

A/California/07/2009(H1N1)

Pre-vaccination 16%
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L
- SR E3 ¥ TH AL FHRE R v L GMT Efrn F REF

(Fig6-1 » Fig6-2)

d Figo-1 7 11§ F| 63 =% 524+ 2 iR 74k 2 B2 k2 GMT &%
et £ 8 B T HIND 3 22 R FHhen GMT & 154 e
TG 5N GMT EH 3140 $3E 87 3 HFluB 2 GMT @i 4o
24 17.1 0

Y- 25 0 fad jp REFINe o ihie & BT & Figo-2 0 kR4t
A4 SR EREHIND 0 63 2% 2w FIRESFER K 75 21% 0 &
W T HREFA_FluB &M o

FA P LR B A PRFIANR T DB RILR A R AL TR
£_A/Taiwan/1899/2009 (HIN1-like) » @ 152 5 & ko 4 £
A/Brisbane/59/2007 (HIN1) » @ & 2} /i {7 %%Jﬁai FAP LA FTA] VR R :I}iai

(swine HIN1) » Tyt jp| 7 e ‘F‘F'- F2E g 1K o
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Fig6-1 Geometric mean HAI antibody titers

N~ o %Z %E?' %

{ o <V grdup (N63)
Geometric mean titer ER NS BV R
HIN1
Pre-vaccination 154 314
H3N2
Pre-vaccination 42.3 37.9
Flu B
Pre-vaccination 30.4 17.1

Fig6-2 Seroprotection rate
H"

CRERUNEE T S A ST S A R D
Seroprotection rate (%) A RS FREBE R
H1N1
Pre-vaccination 21% 51%
H3N2
Pre-vaccination 84% 70%
Flu B
Pre-vaccination 65% 16%
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S GE 96 ERTIB ER Y RAFET W FRHA DN TR LG
wE s (Figr)

96 # A (2007 )i {7 e & A_HIN1(seasonal flu)> 2 96 & A (2007 & )
ik ¢ o A 2 7 $R(Local strain) e G RE S 0 2V E U IR 0 AP
#»t H3N2 2 FluB > HINI s - 38 5 & 4 » 47 v~ % (pre-vaccinatuon)
Fi RS R G 25% 0 L a k% B3 17% 0 % e

@ 97 & K& (2008 # )i {7 e & £_HINI(seasonal flu) ¢ 97 & & (2008
)AL RS FREF SR TRR o RS QER NS KRB0
R G ERES ARG 15%E 17% 0 4 E4p e

d 98 & R (2009 #)A 2 jRiFHReNEE Y 2 O HE T IR T
& ¢ HINI (A/Taiwan/1899/2009 — HINI-like)es 7F & F 4 > K 3
21%; ¥ = 3 5 > BEET S OFE T S H3N2 2 FluB % 3 #4842
s ek o A B E_84% % 65% e

d 34 E (2009 & )FTA SR (S-OIV) VR > 91 0238 = 373 i gy (S-OIV) = it
7o F]gt £ E fgFn] >0 B F €017 pandemic flu 12 *t cseasonal flu 0§ {F

o

o

B

27



Fig7 —96~98& & % saff & 3 iR Ttk & F B

Local Strain 96 1 (2006) 97 1 (2008) 98 1 (2009)
Seroprotection rate
(%)

Child <2 year Child <2year Child group
group group group group (N=63)
(N=60) (N=24) (N=60) (N=28)

HIN1

Pre-vaccination 25% 17% 15% 17% 21%

H3N2

Pre-vaccination 55% 42% 92% 83% 84%

B

Pre-vaccination 90% 79% 78% 76% 65%
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d 3t 2 # (2009 #)FFA] 5 R (S-OIV) H1 3R » #5103 & 374 5m g (S-0IV)

SR e Flpt £ E S £ €057 pandemic flu 14 7 £ seasonal flu -
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HERFT 252 ERER
13 H 2 38 R 3TE P

(1) % $2(% 63 F)dv & u w ¥ AT E i 4 K
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