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Abstract

Vaccines stimulate the body’s own immune system to protect the person against
subsequent infection or disease. Immunization is a proven tool for controlling and
eliminating life-threatening infectious diseases and is estimated to avert a lot of deaths
each year. It is one of the most cost-effective health investments, with proven
strategies that make it accessible to even the most hard-to-reach and vulnerable
populations. The government should support and facilitate research and development
to improve the quality of vaccines and develop policy recommendations and strategies
for optimizing the use of current routine vaccines and the introduction of new
developed vaccines. For achieving the above goals, the national, prospective and
longitudinal study of the epidemiology of infectious disease and the seropositivity
rates of specific pathogens are necessary.

This integrated project are divided into 4 subs : First, the preliminary results of the
overall seropositivity rates for measles, mumps, rubella and varicella in the general
population in Taiwan were 74.8%, 67.8%, 90.2% and 88.9%, respectively.
Seropositivity rate was low (53.6%) for measles in adolescents aged 11-18 years. The
age-specific seroprevalence indicated a trend of increasing seropositivity rate with age
for measles, mumps and varicella but a declining rate for rubella. Besides, females
had lower rate for rubella compared to males. The subjects residing in Taipei had
significant higher seropositivity rates for mumps, rubella and measles (P<0.0001)
than the southern Taiwanese. Second, the analyses of invasive pneumococcal disease
(IPD) rate and pneumococcal serotypes in general population in Taiwan revealed that
the 2 peaks of IPD were under 5 years of age and over 50 years of age and were not
directly related to specific serotype. Fatality rate of IPD was higher in older group
then in child group. The most common serotypes in <18 of age group were 14, 19F,
6B 23F, 9V, and 72.3% were covered by 7-valent pneumococcal vaccine. Third,
continued surveillance of epidemiology of rotavirus in Taiwan revealed that the age of
rotaviral gastroenteritis was older than those developing countries, with the peak of 1
to 2 year-old (similar to Hong Kong and Singapore). Rotavirus vaccines were proved
to be still active before children of age of 2. The economic burden of rotaviral
diarrhea was estimated around 1 billion NTD, and a full course RV vaccine between
1500 to 3000 NTD will be reasonable cost-effectiveness. Last, the study to evaluate
whether the cold chain system used in Taiwan would be satisfactory for the storage of
MMR vaccine demonstrated that the potency of mumps vaccine would be influenced
by the system and the management condition of vaccines.



Hopefully, the preliminary results will be helpful for the improvement of
vaccination policy of the government. Moreover, the accomplishment of this
integrated project will be completed after the work in the following year.

Keyword: Vaccines ~ seropositivity rates ~ Rotavirus ~ invasive pneumococcal disease
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Abstract

Objectives: To evaluate protections against vaccine-preventable diseases
in the general population in Taiwan.

Methods: Antibodies titers to measles, mumps, rubella and varicella by
ELISA method were determined in serum samples obtained from 3552
Taiwanese residents during July 2007 and April 2008. The subjects were
recruited by an age- and region-stratified sampling.

Results: Of 3552 subjects, 59.8% were female and 54.2% were residing
in northern Taiwan. The central and southern Taiwan residents accounted
for 12.5% and 33.4%, respectively. The overall seropositivity rates for
measles, mumps, rubella and varicella were 74.8%, 71.0%, 89.0% and
88.4%, respectively. The age-specific seroprevalence indicated a trend of
increasing seropositivity rate with age for measles, mumps and varicella
(All P value for trend<0.0001) but a declining rate for rubella (P value for
trend =0.0548). Seropositivity rate was low for measles in adolescents
and young adults aged 11-25 years and was fluctuating greatly for mumps.
The lowest seropositivity appeared in subjects aged 5-7 years
(54.9-57.6%) and 17-20 years (36.8-59.3%). For varicella, the
seropositivity rate was 87-90% in immunized children younger than 5
years old. The positive rate increased with age after 5 years and achieved
>90% after 10 years of age.

The multivariate analysis disclosed that females had higher
seropositivity rate for mumps (74.9% vs. 65.1%, odds ratio 1.4, 95% CI
1.2-1.7, P<0.0001) and measles (77.7% vs. 70.6%, odds ratio 1.3, 95% CI
1.1-1.6, P=0.0017) compared to males. The subjects residing in Taipei
city and Taipei county had significantly higher seropositivity rates for
mumps (P<0.0001) than those residing in other areas of northern Taiwan
and southern Taiwan. The seropositivity rate of varicella was also higher

in subjects residing in Taipei compared to the subjects living in central
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Taiwan.

Conclusions: Seroprevalences of measles, mumps, rubella and varicella
varied with age. The gender and/or resident regions were also significant
factors affecting seropositivity of measles, mumps and varicella in
Taiwan.

Key words: measles, mumps, rubella, varicella, seroprevalence
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A. ELISA %
Lo KB BB~ o v TP Ry (anti-PT & anti-FHA, IgG

and IgA ) &2 L5 b ikl # B #-4% * 1¢ F r-biopharm

¢ (http:/www.r-biopharm.com/) 2 & & ; & Bl
F ~ A AP+~ B A%+ (anti-HBs, anti-HBc and HBs
Ag) fasiHipl# * ORGENICS 2 7

( http://www.orgenics.com/en/page.aspx ) 2. & & > B

2 ‘3’%’ x % F70 1gG $#88 # B4 * The Binding Site

( http://www.bindingsite.com/) = 2. & & ; P A %%

L e IgG F#ut8 & B3 * GENcompare

( http://www.gencompare.com/) = & 2. & & °

2. % ## * Dade Behring = & 2. 2 & Ezsygnost®
Anti-Masern-Virus/IgG (http://www.dadebehring.com/)
3. rb AR e R AT YR R gk TR0 2 g

7o s a2 Z)3% (indeterminate range ) #x ‘}%‘

R A FRAR % £ (negative )
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% % ELISA |2 st B EF R M ocT !

QO r-biopharm (http:/www.r-biopharm.com/ )

A.

Q

A.

Q

F.

G.

Varicella IgG: sensitivity, 100%, specificity, 100%
1. concentration <50.0 mIU/ml: negative

2. concentration 50.0-100.0 mIU/ml: equivocal

3. concentration >100.0 mIU/ml: positive

Mumps IgG: sensitivity, 98.2%, specificity, 94.7%
1. concentration <14.0 U/ml: negative

2. concentration 14.0-24.0 U/ml: equivocal

3. concentration >24.0 U/ml: positive

Pertussis IgA: sensitivity, 83.3%; specificity, 100%
Pertussis IgG: sensitivity, 90.2%; specificity, 100%

Tetanus IgG and Diphtheria : unavailable

Dade Behring (http://www.dadebehring.com/)

Measles IgG: sensitivity, 99.6%, specificity, 100%

1. AA<O0.1 (concentration<150 mIU/ml): negative

2. 0.1 £AA<0.2 (concentration 150-300 mIU/ml):
equivocal

3. AA >0.2 (concentration >300 mIU/ml): positive

ORGENICS

(http://www.orgenics.com/en/page.aspx)

Rubella IgG: sensitivity, >98%, specificity, >98%
1. concentration <10 IU/ml: negative

2. concentration >=10 [U/ml: positive

HAYV Ab: sensitivity, 100%, specificity, >98%
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H. HBs Ab: sensitivity, 100%, specificity, 100%
I.  HBc Ab: sensitivity, 100%, specificity, >99%
J. HBs Ag: sensitivity, 100%, specificity, >99%

O The Binding Site (http:/www.bindingsite.com/ )

K. Hib IgG: measuring range, 1.11-9.0 mg/L;
sensitivity, 0.096 mg/L

QO GENcompare (http://www.gencompare.com/ )

L. JE IgG: unavailable
Q @t RkopS 16 2 18 Al3lfeirl P w v @
commercial kit ¥ & * » 2 i3+ F &2 Johns Hopkins
University School of Medicine 7 Dr. Raphael P.
Viscidi £ i » ¢ Dr. Viscidi # # HPV Virus-like
particle (VLP)-based ELISA #1% 2_ &3] ~ positive
control ~ negative control ¥ ;X mifk 1T . d
EEtR e
Szt 3
AR AT 2 E RN E/E 2N E RN E ER Y o Hap
2 HFF ~OS%BIEHEAF LIV ER osxih 2 bl EdL2
MR E A e H A A 4 2 BB R F e 2. =X k%] (subgroup)
ot Bl s HEEFERD o A7 33 P 0 SASver 9.1 A 45 o A

PR SR HA- L FEK S 005
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XRERLTH
A EHPFY 0 FHB FFEGF- BP0 AFY REHFET

(measles) ~ 1& ElJp7 (rubella) ~ %’ﬁl £ (mumps) ek g (varicella) = f&

ks

FARE R E % o

#2007 & 7% 1p 32007 & 12°% 31 p=@?p> 2tz

—H (e )M F (PP AR R (PR EE) B

-

B (oa " BBE) FRLeBLONLEEELT d30%F #
AEEREZ S 2007 E 9 21 pAs AARERRLR § 2B R E
BEAT BRI EAQLFREHS A (FINTHERRFY A
Gfeg > BeRQH* A s o BT HRATRA LAY
BTy 12008 % 6% 30 P %4 s FHF 2008 & 45 20p

Bk

BIREH T o B R FP 3554 BaoFHRA > D BHRAFLZE R
ERIE O RRIGET 3552 B FHeAt A H P 192 (54%) B A
AR RAFRAR(ZIONT L& oo AR ER T

3 2126(59.9% ) 4 ’x';fc‘j‘qz B R st o m4e™ 4t — % 770(21.7%)



Aot = % 1153(32.5%) % 0 ¢ % 443(12.5%) 4 > 3 % 1186(33.4%)
Ao XK R AATAAcR - TT o ATB LG 47 4 2
LaTH3Es 3 174 PEABNI2A 4 x 64 REH
F' 12 & o ¥15 AFéH A B 20 BEBE Er BRI T AR -
CRE R RFHEFET 2T B SR B E e

Fo R A IR F R e Ry R (L2 )0

WA G

“'I}f‘)ﬁaz__ﬂéa\ #ch- A Rk FH S AR fra > B
W7 1 89.0%3 8 > -k 88.400=0 2 > L 5 T4.8%0 0 R
T10%% 1 o 7 820 £ G 13.5% 0 11.4% 0% 38 ok -4l

¥ i 7% & equivocal range (concentration 150-300 mIU/ml) -

F ] IR T AT

A E AR BT S AT T~ R KR SRR 5 g
B EEAM F EE SR E A g% (P value for trend <0.0001 for
all) » WL FLMIF g RS L n T > Ry ERPHEF

& (P=0.0548) » 1 B Hudl B (7 5 2 e B e

B
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Fr chE BB PR T F Ao B o o BB AL 2 RE
% (545%) 232 3/4E945% 6-7Tk,T'E3 674% > 7-8
s 75.0%, 2B/ T E D 21-25 ok M B 50.69, 26 F 11 en
*E A PRI F T 05 96%. 7 0 E(11-18 fk ) & gz = £ (21-25
AR)EFREE S B %3 T8 4 56.7%, 1w % & 24.895 0%
E B ot i¥ % equivocal range °
AR AP TH2EGMT (Blz) » 223 k&3 > iE 2650.1
Uml o> 2 {6:%BrT % 3 11 f > 11 R 3 25 R adF - Bip s
k2 (574-709 U/ml ) - 26 g2 fs 2= > 3 36 k18 GMT 5 3088-3724
U/ml -
s,g}u;?\:}g
Wﬁu’g E B FRE R T X eBle 0 A2 KNS T] 6K T g
B0 ZE 2B R AR X 5 55%-65%, 7-16 B #52F
Byt EBBEFRE KR 65%-80%RF 0 20 ks Sl E AR NG
80%11 F ePbE g o A3 17 3 20 fing b B EE S L Ha iR
PIEHIPEREBRBA 5 48% -
PR B L oE bt E G K S SRR (Fe)
x> B GMT B3 "g& &£ m P A i 05kt ahE A GM

T&® > 5 153.7U/ml -
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BB

B (Rubella) 23 %2 5 * CLSI (Clinical Laboratory
Standard Institute) 2% » o[ 3> 10 IU/ml 2] & 1512 > & B ZA4R50
ST 00 d R AAE BRI R b | FURIE R - B 1AL 12 FaA
g2 % 0 2-3 st 98.4% @ 2 (S 3na ‘i qp g B S o 2 &
EAE o 4 fRE 80% M (BT )

PR AP ToE 223 3kE9) #80k 53 71.710/mb 2
BREEREERBTE AT 8RB TH20T 35K 2 B B

A FmiE Sv kv ek 0 A w5 68.11U/ml £ 61.51U/ml »

KR
KB B 2004 & B s o - K(2003 E 412 22 G 4T 0 B
7 ‘Eegij’\&‘ﬁ,?«]fﬁﬁ‘#?}‘ﬁ PR TR het H ohE & 0n 12 &
Wi {6 0 SR AEFEILG BV ARRRERAT 0 5-6 il
Bt (58.4% ) Bt d p g Rt o] ¥ g MBI EEE .
BEAAF 10 RS hR R 4 S48 R A o

d 22 EOGMTET > GMTHRE HEH 25 > 2-5
Fo GMT &35 % 560-700 IU/ml B » 13 & 12 15 erofe i 35 % 2

1000IU/m > 87 fi 58 % ek B 4o 1o i 4 0 5 it i A 2 enfe if o
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BE S B EST R > TR A B SR HMMR o
4R g2 R 75090 22125 genE e A A R 5] 50.6%
GMT~» il g 3oy & &k 8L 626 Uml e 237 e
F kY fi_ DR B ERE S A G K 20-30% ;éﬁ#&%ﬁ%ll% eI
equivocal range 4 i %4 CDC ei= 7 (88 % * > S48 %1 L &
T AT RES AR ORI L 8 I FRE ) 0 B R
FUg5 CDC o Prepms 5+ & de 420 4 3 20 b 32 M0 40
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Ad (B AY)
7 Fon  gwol,  foE, Ea
23 ,<7 k& 7-10 11-18 & >18 & =
K 'S 594 513 715 1730 3552
74 313(52.7)  258(50.3) 292 (40.8) 563 (32.5) 1426 (40.2)
R T
- 103 (17.3)  117(22.8) 108 (15.1) 442 (25.6) 770 (21.7)
Mo 256 (43.1)  165(32.2) 273(38.2) 459(26.5) 1153 (32.5)
v R 37 (6.2) 44 (8.6) 68 (9.5) 294 (17.0) 443 (12.5)
% W 198 (33.3)  187(36.5) 266 (37.2) 535(30.9) 1186 (33.4)
H A
3 (0.6) 0 10 (1.7) 34(2.5) 47(1.7)
VRAFR R
H i - - 696 (98.7) 593 (34.4) 2315 (66.7)
© A - - 6(0.9) 996 (57.7) 1016 (29.3)
B4 - - 1(0.1) 58 (3.4) 61 (1.8)
iy - - 2(0.3) 78 (4.5) 80 (2.3)
g
& - - 4 (0.6) 93 (5.4) 706 (20.2)
& - - 169 (23.8) 217 (12.6) 821 (23.5)
B v - - 229 (32.2)  159(9.2) 393 (11.3)
B 7 - - 201 (28.3) 454(26.3) 659 (18.9)
SNV 108 (15.2) 802 (46.5) 912 (26.1)
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o S RTREY (WEBB)

g (FA)

) L Biew i HB#03 7oA & A y
8RR KR
(<7TR) (7-104 ) (1118 %)  (>18 &)
Measles (N=3500)
# 62 (10.8) 1(0.2) 0 31 (1.8) 94 (2.7)
- | 211 (36.8) 78 (15.5) 126(17.7) 68 (4.0) 483 (13.8)
= A 283 (49.3) 222 (44.1) 141 (19.8) 26 (1.5) 672(19.2)
= & 2(0.4) 158(31.4) 142(19.9) 14 (0.8) 316 (9.0)
S 16 (2.8) 44 (8.8) 303 (42.6) 1572(91.9) 1935(55.3)
Mumps (N=3461)
# 60 (10.5) 4 (0.8) 22 (3.1) 146 (8.7) 232 (6.7)
- | 495 (86.2) 247 (49.1) 191 (27.2) 52 (3.1) 985(28.5)
= A 5(0.9) 211(42.0) 197 (28.1) 19 (1.1) 432(12.5)
S 14 (2.4) 41 (8.2) 292 (41.6) 1465 (87.1) 1812 (52.4)
Rubella (N=3490)
# 57 (9.9) 0 6 (0.9) 47 (2.8) 110 (3.2)
- | 493 (85.9) 242 (48.4) 191 (26.9) 94 (5.5) 1020 (29.2)
= A 6(1.1) 206 (41.2) 189 (26.6) 25(1.5) 426(12.2)
= 0 5(1.0) 12 (1.7) 10 (0.6) 27 (0.8)
S 18 (3.1) 47(9.4) 312(43.9) 1530(89.7) 1907 (54.6)
VZV (N=3422)
# 103 (18.2) 224 (45.6) 244 (35.9) 173(10.3) 744 (21.7)
- | 443 (78.1) 200 (40.7) 111 (16.3) 41 (2.4) 795(23.2)
= A 2(0.4) 3(0.6) 7 (1.0) 15 (0.9) 27 (0.8)
S 19(3.4) 64(13.0) 318(46.8) 1455(96.4) 1856 (54.2)
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B R EER R RERLL TR R RER T A

£k (M4 &) measles MMR varicella
<1 (2007.1-2008.6) & & &
1-<2 (2006.1-2007.6) 0 1 1
2-<3 (2005.1-2006.6) Oorl 1 1
3-<4 (2004.1-2005.6) 1 1 1
4-<5 (2003.1-2004.6) I I 1
5-<6 (2002.1-2003.6) 1 1 0
6-<7 (2001.1-2002.6) 2 1 0
7-8 (1999.1-2001.6) 2 1 0
9-10 (1997.1-1999.6) 2 1 0
11-12 (1995.1-1997.6) 2 1 0
13-14 (1993.1-1995.6) 2 1 0
15-16 (1991.1-1993.6) 2 1 0
17-18 (1989.1-1991.6) 2 1 0
19-20 (1987.1-1989.6) 2 1 0
21-25 (1982.1-1987.6) 2 1 0
26-35 (1972.1-1982.6) Oor2 1 0
36-45 (1962.1-1972.6) 0 0 0
46-55 (1952.1-1962.6) 0 0 0
56-65 (1942.1-1952.6) 0 0 0
>65 (1942.1 113 0 0 0
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1= ~ 3552 i it 4 2 i 7 (measles) ~ 7€ By 7% (rubella) ~ 5L

(mumps) fo-k & (VZV)ehgsl B 4 5

‘ O positive W equivocal O negative ‘

11.7% 11.0% 8.4%
17.6% 20

13.5%
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measles mumps rubella \VAY%
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W= g7 ehE SRR B AR B2 (GMT)

O Measles [gG(+) M equivocal

100%

10.378082.6%

e 14,2000 7.4%

23.0%023.6%

. 60%
: os5.8% 978% 1000%  68.8%
iz
0% §2.1% 9964
65.4% N
! Z oo I
20%
0%
<l 1<2 2-<3 3<4 4<5 5<6 6<7 78 9-10 11-12 13-14 15-16 17-18 19-20 21-25 26-35 36-45 46-55 56-65 >65
= i ()
3900
724
3600 :
3373
3300 ‘{
ﬂﬁi’

3000

70 26501 /
A /
E / \ / 1912.9

/
N /
091 048.5 /

mlU/ml

Q§§§
N
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40%

20%
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14

120

24

54.9%

1-<2 2<3 3<4 4<5 5<6 6<7 -8

57.6%

‘ O Mumps [gG B equivocal ‘

15.6%
16.9%

8359 848%

87.3%

9-10 11-12 13-14 15-16 17-18 19-20 21-25 26-35 36-45 46-55 56-65 >65
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SRR

Units/ml

T~

BB hE U AME 52 S TmE (GMT)

Rubella IgG
O Rubella IgG
100.0%
000 98.4% 98.3% 98.1% o 63870 93.0%97 2% 96 6%
' 7% 9.9% L 9l.4% ]
80.9% b ol 18 85 6% n m 80.2%
80.0% 83.7% 860 |
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%
0.0%
<l 1«2 2-<3 3<4 4<5 5<6 6<7 78 9-10 11-12 13-14 15-16 17-18 19-20 21-25 26-35 36-45 46-55 56-65 >65
Fagfl G
= Rubella IgG GMT
100
%0 U7
]
/ w2
80 /
0 / 651
) / 61.0 \ /Aﬁ’f
5 / 76 ‘K /_‘u/ i 281
43.1
0 419 Y
/ 332
o]
20 /
10
I4.8
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N N LSS A SN S N S A N S G A T s . TR - T - T - B o)
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Units/ml

A R BER LB PR FF e S PToE (GMT)

O V7V 1gG Bequivocal

100%
U0 U7
13% 0.5%

11988 1% o) 20%

7

80% 839

60%
99.6%
95.2% 95.7% 98.1% 99.3% 99.2%
90.6% 88 0% 81 4% 93.2%0 00 0% 94.0% 90.2%
40%
20%
0%
<l 1-<2 2-<3 3-<4 4<5 5<6 6<7 7-8 9-10 11-12 13-14 15-16 17-18 19-20 21-25 26-35 36-45 46-55 56-65 >65
il O
= VZV IeG GMT
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1200 FFIN 11976 M
1100 N6I ! 497"3 \
/ A4 \40218

1000 7
/'ﬁ“/ 957.1
Lo
800
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seropositivity

seropositivity

. Y 4E T LU 5 1 AN .
ST ORBLR S AR BRI 8RR 2 AR S e B R R
pre-school (<7 years old)
100.0%
100%
89.2%
0% —
80% 52 79672.8% 73.2% 72.9%7 % 300 72.7%
=T 69.9% — 67.6% - >7070.3%
70% 1 ] 65.0% S 1 [
60% M 1111 — 1 1
sor L] 41.1% N
40% I
30% 11 P=0.107 P=0.0103 P=0.8961 . P=0.0052
20% [
10%
0%
¥ & o N o ™ O (SN N 3 %) © o N3 O [SREAN o
S EFLT S IIFGST LIS PTG
MR RN Y > & X Dy & ¥ > &
&O‘V % A ¢///% <}\ %% &O\%v/ N v///% <}\ %§ &Q\(p 4 A v//% % ){*% &O\%’J// © v///% Q}\ ){*%
o AR R S 2 > N
Q;}Q \QQ 4/\/ ~<§>
W » &
regions
school children (7-10 years)
100% 97.799-1998.2997.1%y 30,
90% | wo1q | o4% 84.0%
0% | 765%  75.8% ]
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adolescents (11-18 years)

100%
’ 903079912%  91T% 90 991.7% 8 D26%
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0% | 76.9%
70%
63.2%,
b7 1g,  90%  58.6%  S87% 604%
60% “
52.9%
309% 487%
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| EmE
40% )
P=0.4217 P<0.0001 P=0.0499
30%
20%
10%
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adults (>18 years)
100% 96.79%1.5%y5, 4996.39914%
8% §7.2088.5%87.6%
90% 85.3% 85.7% R6.1986.5%
o BIMW3IWL8% gy 5g 1m 81.5%
80%
70%
60%
509 HA—HH
4% P=0.1553 P<0.0001 P=0.2388 P= @u7424 “““
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For s FeB AR R e koR P B R S 2 ] £ B

P I 7 (n=1426) 44 (n=2126) P value
Ji 7% 70.6% 77.7% <0.0001
B 65.1% 74.99% <0.0001
NV R 90.1% 88.3% 0.0964
KB 85.8% 90.2% <0.0001
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I ~FE AR ’ﬁi L fekp & £ &R 5 32 2w £

2

P T g S P value

agﬁ;‘]{ NS
B#n (<7 E) 51.8% 60.1% 0.0400
gda2d (7-10 ) 69.0% 79.2% 0.0082
0 E (11-18 &) 52.7% 62.7% 0.0082
= A (>18 ) 77.1% 82.0% 0.0158

B
Bdrw (<7 k) 84.6% 86.5% 0.5308
F#v2d (7-10 & ) 96.1% 99.29% 0.0205
o E (11-18 &) 90.1% 90.3% 0.9159
* A (>18 ) 90.4% 85.7% 0.0059
Bdrw (<7 k) 71.6% 74.0% 0.5022
#2¥828 (7-10 ) 65.5% 73.7% 0.0430
T E (11-18 &) 50.7% 61.5% 0.0042
* A (>18 ) 82.6% 85.4% 0.1386

kR
Bdraw (<7 k) 72.2.7% 73.7% 0.6892
#2828 (7-10 ) 75.6% 76.1% 0.8954
v E (11-18 &) 88.7% 91.5% 0.2142
= A (>18 %) 96.6% 96.7% 0.8970
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Unadjusted OR Adjusted OR p
(95% CI) (95% CI)
ERF e ()
g a0 (<7) 1.0 (Referent) 1.0 (Referent)
2 #£(7-10) 1.2(1.0-1.5)  0.0948 1.6(1.2-2.2) 0.0032
70 #(11-18)  0.5(0.4-0.6) <0.0001 1.0(0.7-1.4) 0.9661
x4 (>18) 2.5(2.2-2.9) <0.0001 3.5(2.5-4.9) <0.0001
2]
A 1.6 (1.4-1.9) <0.0001 1.4(1.2-1.7) <0.0001
e 1.0 (Referent) 1.0 (Referent)
B 3 )|
M- 1.0 (Referent) 1.0 (Referent)
* = F 0.5(0.4-0.6) <0.0001 0.4 (0.3-0.6) <0.0001
¢ 1.8 (1.4-2.4) <0.0001 0.8(0.6-1.2) 0.2025
7 e 0.9(0.8-1.1)  0.4911 0.6 (0.4-0.8) <0.0001
ATH A
i 1.0 (Referent) 1.0 (Referent)
Z 0.7 (0.3-1.3)  0.2309 0.8(0.4-1.6) 0.4717
X “l‘h’gﬁ"\ g3
Fd 1.0 (Referent) 1.0 (Referent)
— 0.7 (0.6-0.8)  <0.0001 2.6(1.8-3.8) <0.0001
- 1.0 (0.8-1.3)  0.8915 3.1(2.0-4.8) <0.0001
= 1.7 (1.4-2.0) <0.0001 1.8(1.3-2.5) 0.0007
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Lo BERMB RS RS 2 A4 GERRR)
Unadjusted OR Adjusted OR
(95% CI) ’ (95% CI) ’

ERHEE (K)

& 425 (<7) 1.0 (Referent) 1.0 (Referent)

£ 82(7-10) 6.8 (3.4-13.9) <0.0001 6.0 (2.5-14.3) <0.0001

#4#(11-18)  1.2(0.9-1.6)  <0.0001 2.1 (1.3-3.7) 0.0051

& 4 (>18) 0.7 (0.6-0.9)  0.0061 3.1 (1.8-5.1) <0.0001
1w

L 0.8 (0.6-1.0)  0.1052 0.9 (0.6-1.1) 0.2430

g 1.0 (Referent) 1.0 (Referent)
B3 s

- % 1.0 (Referent) 1.0 (Referent)

S 1.1 (0.8-14)  0.6427 1.0 (0.7-1.4) 0.9311

v 1.1 (0.7-1.5) 0.7745 0.9 (0.6-1.4) 0.7104

3% 0.8 (0.6-1.0)  0.0549 0.7 (0.5-1.1) 0.1013
AT R

T 1.0 (Referent) 1.0 (Referent)

I 1.2(0.5-3.0)  0.6163 1.3 (0.5-1.1) 0.5381
BB R

# 1.0 (Referent) 1.0 (Referent)

- A 3.0(2.1-42)  <0.0001 23.4 (13.6-40.4) <0.0001

- & 5.0(2.5-9.8)  <0.0001 23.3 (10.0-54.4) <0.0001

= A 6.7 (0.4-109.4)  0.0459 >999.999 (<0.001->999.9) 0.9711

F 3 0.6 (0.4-0.7)  <0.0001 4.6 (2.8-7.6) <0.0001
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Unadjusted OR

(95% CI)

Adjusted OR
(95% CI)

EdFEE ()
87 (<7)
5 #£(7-10)
F 5 #(11-18)
= X (>18)
A
iy

7 =3

1.0 (Referent)
0.8 (0.6-1.0)
0.4 (0.3-0.4)
2.8(2.3-3.3)

1.4 (1.2-1.7)
1.0 (Referent)

1.0 (Referent)
0.8 (0.7-1.0)
1.2 (0.9-1.6)
0.9 (0.7-1.1)

1.0 (Referent)
0.6 (0.3-1.3)

1.0 (Referent)
0.8 (0.6-1.1)
0.9 (0.7-1.1)
0.6 (0.5-0.8)

1.7 (1.4-2.0)

0.0197
<0.0001
<0.0001

<0.0001

0.0637
0.1384
0.2505

0.1707

0.1195

0.2332

0.0016

<0.0001

1.0 (Referent)
0.7 (0.5-0.9)
0.4 (0.3-0.5)
1.8 (1.2-2.5)

1.3 (1.1-1.6)
1.0 (Referent)

1.0 (Referent)
1.0 (0.8-1.3)
0.9 (0.7-1.2)
0.9 (0.7-1.2)

1.0 (Referent)
0.7 (0.3-1.6)

1.0 (Referent)
5.9 (3.5-9.8)
6.4 (3.7-11.3)
6.4 (3.7-11.3)

5.1 (3.1-8.5)

0.0104
<0.0001
0.0014

0.0017

0.8742
0.4927
0.3837

0.4368

<0.0001

<0.0001

<0.0001

<0.0001
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Unadjusted OR Adjusted OR
(95% CI) g (95% CI) ’

ERHEE (K)

245 (<7) 1.0 (Referent) 1.0 (Referent)

g #£(7-10) 0.3 (0.2-0.4) <0.0001 1.3 (0.9-1.8) 0.1399

7 (11-18) 1.3 (1.0-1.7) 0.0971 4.2 (2.8-6.3) <0.0001

x4 (>18) 6.3 (4.7-8.6) <0.0001 12.0 (7.4-19.5) <0.0001
125

L 1.6 (1.3-2.0) <0.0001 1.2 (0.9-1.5) 0.2726

g 1.0 (Referent) 1.0 (Referent)
B3t B

- % 1.0 (Referent) 1.0 (Referent)

r 0.8 (0.6-1.0) 0.0173 0.9 (0.6-1.3) 0.6036

v 1.0 (0.7-1.3) 0.7780 0.6 (0.4-0.9) 0.0085

? T 1.1 (0.9-1.5) 0.3317 1.1 (0.7-1.6) 0.6837
AT R

T 1.0 (Referent) 1.0 (Referent)

Z 1.3 (0.6-2.9) 0.5354 3.1(1.3-7.5) 0.0134
FXRBRET

# 1.0 (Referent) 1.0 (Referent)

- A 0.5 (0.4-0.6) <0.0001 2.2 (1.6-3.0) <0.0001

- & 7.1 (0.4-116.4) 0.0625 >999.999 0.9698

(<0.0001->999.999)
= 4.3 (3.3-5.6) <0.0001 1.7 (1.1-2.4) 0.0080
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Title: Epidemiology of invasive pneumococcal disease in Taiwan, 2007

Background: Streptococcus pneumoniae is the most common cause of
community-acquired pneumonia and may also cause invasive diseases such as
bacteraemia, sepsis and meningitis in children and the elderly. A 7-valent protein
conjugate vaccine has been conducted in Taiwan since Oct 2005. The surveillance of
invasive pneumococcal diseases will help to establish epidemiological data and is
important for policy of pneumococcal vaccines.

Methods: A laboratory based surveillance for invasive pneumococcal diseases
(IPD) was conducted since January 2007 in Taiwan. IPD was defined as diseases caused
by Streptococcus pneumoniae isolated from normally sterile site. Isolates underwent
serotyping and susceptibility test. Clinical data were collected and analyzed.

Results: A total of 554 isolates were obtained from 73 hospitals of Taiwan.
506(91.3%) isolates were cultured from blood, 21(3.8%) from pleural fluid, 7 (1.3%)
from ascites, 3(0.5%) from bone marrow, 2(0.4%) form synovial fluid, and
1(0.2%)from lung biopsy. The annular incidence of IPD was 2.27 cases/100000 in
Taiwan. Clinical data showed the male to female ratio for 1.85:1, with a mean age of
44.9 £ 31.1 years old. The two peaks of IPD were 2-5 years of age and over 75 years of
age. The most common diagnosis of IPD in age under 18 years were bacteremia
pneumonia (54.7%), bacteremia (39.6%), meningitis (4.4%); in age over 18 years were
bacteremia pneumonia (68.0%), bacteremia (25.7%), meningitis (4.1%), oseomyelitis
(1.1%), peritonitis (0.8%), and acute pancreatitis (0.3%). The risk fastors for IPD in age
under 18 years were day care attendance (44.7%), cerebral palsy (3.1%), congenital

heart disease (1.3%), malighancy (2.5%), SLE (0.6%), IDDM (0.6%), and PROM



history of mother (0.6%). 77.1% of patients over 75 years had underlying diseases,
including COPD(37.8%), DM(29.7%), malignancy(27.0%), hepatitis(13.5%),

CVA(13.5%), ESRD(10.8%). The age =70 years is the risk for fatality due to IPD in
age group > 18 years by multivariate analysis.

The proportion of isolates covered by 7-valent pneumococcal vaccine (PCV7) in
age group under 5 years and 18 years were 73.5%(97/132) and 72.3%(115/159),
respectively. The 5 most common serotypes in age group of less than 18 years were type

14(39, 24.5%) ~ 6B(29, 18.2%) ~ 19F(25, 15.7%) ~ 23F(16, 10.1%) ~ 3(5, 5.6%, non

vaccine type). The 5 most common serotypes in age group over 70 years werel4(70,

19.3%)~3(49, 13.5%)~19F(38, 10.5%)~23F(35, 9.7%)-6B(22, 6.1%), with the coverage

rate of 23-valent vaccine of 80.0%.The fatality rate of IPD was higher in age elderly
over 70 years than in children under 18 years (32.3% vs. 2.5%, p <0.05).
Conclusions:Invasive pneumococcal disease is a serious threat to Taiwan. The

policy of pneumococcal vaccines should be made as soon as possible.
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AR mEE SRR A AR B S ALY
(laboratory-based study) -

1.

5.

dOR R E AR BRI F R b F Rt R R
SBIR R Gl TRk AR H s feme 3 AR H (Aot 1~ 2) 2 R
LI EEE AR o T ARACH I 3 e
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AL Wi
B LopiE 3 2007 # 10 7 15 p 237 o BB LAk F(IPD
invasive pneumococcal disease)f %<7 i % w Sf3F < B 4
Jioo BT 2 04T RREE AR FR A B R R o8 A
PEFREARIAGER AT REe A RE AR Y
REPMIER F R RS EF 2P A4 e
=4 15 X gazk H(IPD invasive pneumococcal disease)f % <
THE I

7 & (bacteremia)

Fl o & @ % L (bacteremic pneumonia)

"% (meningitis)

A & L& LN (septic arthritis /

Osteomyelitis)

9 (peritonitis)
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PR H
%t n (Blood)
4y (CSF)
43 % (Pleural effusion)
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B &% (Synovial fluid)
¥ %< (Bone)
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PR BELEFAXwBm B4l A  F
fad Aol hE mER e
6. Ffiz 22
ST 4 L ke L 4ask FR & & BAP (blood agar plate)dT
T o%Co: R4 > FRmzL i W R T2 R%HEHFLE
FERRBE b
P g R 5 P~dic B loops chFfEE » skimmilk ¢ £ ‘e 10%
glycerol » % >*-T70°Crk45® & * o
7. FAfEz & g Al#ET
FIfEZ o Al EE R 2 S Al A8k S g AR B A
R Fat 577 1 “7(Statens Serum Institute, SSI,

o

Copenhagen) > 245 Skov Sorensen 2. = ;& 4v i & A #F%_
8. oy
Tk 7444 Chi-Squire ~ Student’s T test ~ B4Ew fF A 45 ~ | A 4t

EFEVREESR2FAF CKER CFREZAFH BRTFF o &
shacig s SPSS 11.5 247 o
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PE)IFC F A AL HI2F o Fe A h(2E3)0F %1
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85% 14 F X ML A T oo
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invasive pneumococcal disease)t A A7 5 % w F3F 4 B4 T

Bt o BB e R AR R A SR EE

UYL HEAR SRFEFEE > ERE AT 2 DR REM
W LARIR AR F B R 7 AN PO o
FIR I &

VPR e RIBLTHA B F IR E K ATk F IR C R AT 7 AR
% 0 F 554tk F pn Atk Fk kR RS 3 2 iR 5064k(91. 3%) -
SR 2141 (3. 8%) » Fa ¥ &R 144 (2. 5%) » MR TR (1. 3%) » ¥ B
3R (0. 5%) > B &% 241(0. 4%) > " #% %8 (lung biopsy)1#,(0. 2%) ° 4v
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o 4 TR LA AT 0 £ B 521 o 4 0 9 4 4 dieh %] 5 3384183
Ao 51,8501 o E&EAF S5k 13150(25. 1%) > >5-18% 5 27w
(5.1%) © =658  1995](38.2%) o #7115 1T 2 65% 11 ¢ £ #eniz
B LTk FR A B hE S o AoB2 -

PR AR F TR E N AR E S BT6 R s 2
Fhoo it 0B ) A FRETRIBT. N ke 7 4 v 85 ¢
PR NPT A T SR ROR o dE T BB ATk g - B ehE 2 Y
2. 2Tcases/100000 % /& o % - » &0-<5E#k 2 =60k g 4 5 &
13.8261/10F ~ /& 2 12.165]/10F * /& > 2B ** & &k H-<60k &
(1.2660/ 104 ~ /&, p<0.01) % = > 18K T ehE sk » 11— & 4
- FREFms A v A o 0-<lfk ~ [-<2F ~ 2-<3f% ~ 3-<4k ~
4-<HF A~ %W 53.07~9.14~14.69~9.73~7.7761/108 ~ /& > Sk 14
b D 18Kk e A PR 1-260/108 4 /E 5 4oB3 o

Todk 25 8+ v A B A A0 1R33360(63. T%) » Bk
158 (30. 2%) » %321 50 (4. 0%) > # %2 X556 (1. 0%) > *L L5
(1.0%) » & H3%5L 1600, 2%) -

TR BETE L ERL T AL 0 [ A ISKEHEY B H A
e 2R 1B8TH (54, Th) » [ 63 51(39. 6%) > "L TH (4. 4%) >
1600, 6%) 0 F B 15](0.6%) o * 318k 11 H F oo @l
s 2 YR H 246 51 (68. 0%) >t 9360 (25. T%) > e 1551
(4. 1%) > # #2460, 1%) > #Eo i 360 (0. 8%) » F 3L % 15010, 3%) °
ok 2 e
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12 :14(122), 19F(64), 3(64), 23F(57), 6B(53), 6A(25), 23A(16),
9vV(16), 19A(14), 15B(12), 18C(8), 13(5), 10A(4), 20(4), 4(4),
11AC2), 22F(2), 5(2), 9N(2), 18F(1), 23B(1), 28(1), 33F(1),
TF(1) o ¥ &z 4! serogroup —‘ﬁ % serogroup 10(2-104, 8 &),
serogroup 15(2-15B, 5 &), serogroupll(2-11A, 4 $k), serogroup
18(2-18C, 4 &), serogroup7(z-TF, 4 &), serogroup9(zt9N9V, 2
#x), serogroup 12(2512A, 1+k; 2-12F, 1 #k), serogroup22( 2t 22F,
14R)e 2 2 4 pool # & pool G(¥ i &t 531 5 29, 34, 35F, 354,
35B, 35C, 42, 4TF, 47TA) F 13 +&  pool D(¥ it e 3] & 94, 9L,
9N, 9V, 11F, 114, 11B, 11C, 11D, 16F, 164, 36, 37)3% 3 #& - Pool
[(7 & eha 53] 5 25F, 25A, 38, 43, 44, 45, 46, 48)7F 2 t& - [Non
group, non typelip = 2 &2 % 4 Bl & 20 4K
BB EER S w D i rdl 14 5 1224(21.9%) > 19F 7 64
R (11.5%) » 3 3 64 $-(11.5%) » 23F 3 57 $£(10.3%) » 6B 3 53 &
(9.5%) e &b fhe i3 h64.The ¥ 3 19 fde A H i | ¥+ 3%
330 #-H 5~ others» £ 5 294k & 5.2%° ¥ 7|~ 7 [ Non group,
I%] 4 % 20 $x > & 3. 6% 4ol 4 -
woF Al F REET LS S8R (7 )T o B Ring F A
% i B & type 14(39%1 524, 5%) ~6B(29 % > 18. 2%) ~19F (2551 » 15. 7%)
23F(16%] > 10. 1%) ~ 3(5% » 5. 6%) o i&bfd ik #75 375, 5% o
18k ri b mw] > & F L 5 3P 5 14(T7051 » 19. 3%) ~ 3(49%1
13.5%) ~ 19F (3851 » 10.5%) ~ 23F (3551 » 9. 7%) ~ 6B(22%] » 6. 1%) ° i&
DAL I #7545, 6% © &3 B E &K T ofE ¥ Lena FAITApR o
18k ™ ek ¢ 2 { % (75.5% vs. 45.6%) °
P A 7 3 AR TR A 0 I8 (F )M T s BRI {4

non typelip % 2 & ix % 4 3
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TR B AR Ao A B G B o 2R 8T
(54.7%) » & AlB¥ Li2E & 214~ 6B~ 19F ~ 23F ~ 3 = i 5635
(39.6%) » w35 ¥ LixA 5 56B~ 14~ 19F ~ 23F ~ 19A « S5 TH|
(4.4%) » & F 35 ¥ LA 2 26B~14~3-10% — $xA|%[ 3 pF o Fig
L1610, 6%) % = F 31234 F BN 16(0.6%) 5w F 3114 -

w18k v by R L AATR AE W S AC R R A B 5
WOE *ﬁ?]ﬁ;:}fgi\}%’gij 24650(68.0%) » > wFAld¥ L&A 143
19F ~ 23F ~ 6B  Fa 52935 (25. Th) » o i3l 5 ¥ L2 B & 5 14~ 23F »
6B~ 19A ~ 19F » #5156 (4.1%) » & 7 Al ¥ L % A5 23~ 19F ~ 14 -
FRECAH(1.1%) » 53] 5 6A ~ 6B% 24k % B o Fg- 351 (0. 8%) & &
21234 ~ 15B ~ 6B o & %R L 15 (0. 3%) % 19F o 4r £ 3 -

REFastr>m 0 Ba 3 Q2B 7 k6 REFIT.The ME &
T2 o 18 (3 )T dm A (R 1096)) & e g dm s > T ATR-5 8 AL
T LA AR A8 0 £ 5 1136 0 18k ."l’f:])%tﬂ]év’ﬂl. 1% -
I8 ()T e A 5o = b5 4B » A W 5 - 372 92~ 3k ~ 11k &
1228 o R&AFLE2.0% B9 » % - 25— 2 PEATA 2285 %
WHEokmL > M2 TR pIR Y 24] CEEN TR M kR &
FET =2 o LA A S type 3o F o A IRk1Y #A
AR R R RERE LA R 0 TR LR e LR O

¢§“~

T
e3P 7= ok FAlFtypelde %= 312K 9 B B L Fu g
FEABRL - R LR T > GIRBLR s L

=i

_ﬂ’_/%‘ |] ‘_; yp65 ‘}:VL ]v'%ll#; 7. ]"} ’ 3" '&ﬁ‘:‘% F”Bi{::,’i ’ "ﬁ H:‘;piﬁ_}g’j’}%% ’
R w AP 0 Al & type 23A 0 18k T
Ho 3oy 3 HARRm L ¢ EAWS P AUk F & AR~ 2 TR -

(drd 1)
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18 k™ 5 g Fl3 A Bl 86 A (54, 1%) » Siitde™ % fa [l
2o RPRAEE TL(A4.T%) > Pt 5(3.1%) - R 2(1.3%) » £ =% 12
<o 2(1.3%) 0 A X ep 5 100.6%) 0 7 E AR Aom 10.6%) 0 =
st 39k 1(0.6%) > #7222 5 B ek 1(0.6%) - F1B X857 §
AR 0 A X MR 0 AR TR FEABROR 0 et
PEE/ B PR e FlG A4 Bl E
i?— 38 ehpE ig Bl ahgm 4 g v eh0dds ratio 5 39. 70 0 99%CL £ &
3.45-370.60 > p &=0. 003 -

A BMEHELELEEN LR

‘-\w

=18 gk e shunderlying diseases fru i3 i i B % > 24P
AATAe(E S-SR F -~ P e RlA R wf > 2 [PD D
PCVT e 3l et BIX R VR F o 5= ~ B B o [PD 2
dazk e Al 2 5 PCVT <0 typese & % H 55 v i " PCVT et 53
B R o R E i - A2t B3 underlying diseases
s Ao #L7 underlying diseases i A L% A #F3POVT o
serotypes 7 IPD(p=0. 038) 4% 5-2 #7177 o

B8k v bamEdEd > x5 3611 g b 0 886 = > 3E 524, 3% >
HE8F T o]0 o pEmFEL A 0K - mws 2 > 20-<30%
F 3B = 5 3R 515.8% 5 30-<40 F 205 = > R 6. 9% 5 40-<50
B Te)= > 3% 520.6% 50-<60& 5 1055~ » &5 518, 5% ;
60-<T0f& 5 1505~ » &5 21, 4% 5 710-<80p% 7 2167 = » k5 ¥
24. 1% > 80-<90fk 3 2665+ = » 35 F42.6% 5 90k 1 b 5 4k = > R
FEBT 1% e ¥ R FUEE B e B 4o o

18 pe vt b g i F]F o ipdt FlF @ 3L B 128 80 b > ML 4

7 (COPD)5L & » # A 65 ) » WA 1 43 & » i 3 5 5 27 6] > ¥
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YR 18 b > AT U (ESRD)24 b 0 ezaib g 8 b HIVRE K 1 -
Berd b g F) S T L R ehs g F) S A AT
Fo CERFF AT AN A F RBORAF S A hrS18 kR
B>18-<70 vt g > H p E45<0. 001 » (4% 6)

Fooo B8 KR £ 3624 0 NERF A A hER TS 0 ¢ H
E(TORZ AR ) BEfER s R AR IR R ?fi)?’v :
¢ b~ B OR  mmE Rk P E o B% 5 E8(T0 AL )
TR REER L= g FF o (P0.05) 0 (40 T)

TAE SR BV - WAL LIRS ST &,éa%%?70}§aé}%“ﬁﬂ:* ’
#H Odds ratio # 2.15°>95% ¥ % /& 5 1.31-3.54 > p &= 0.02 -
B FlF BB AL A E N g EF AL W o (4rk 8)

LIk Fedd & ATR f2R1%F 0 Penicillin #2554 & >
susceptible(=0. 06ug/ml) 7 185 tx it 33.4% > intermittent
resistant(0. 12-1ug/ml)3 235 k& 42. 4% > resistant(=2ug/ml) 7
134 tx 16 24. 2% « ¥ K ABIR )% Ldp A Tk S ET S 0 LY B R et v
ik j 4 &0 pneumococeus® $ & F 325 B A (FjHR) > % fR 2008 CLSI
ek & H 4 penicillin s 14> susceptible(=2ug/ml)F 300 x>
it 92. 3% > intermittent resistant(4ug/ml) 7 24 k> & 7.4% > 3 1
t resistant(=8ug/ml) R (0. 3%) > 2t B R A7 S #E % < 04
pneumococcus 7! 4z % L ¥ 12 @ * penicillinisf o ’-’{%"‘s‘i-"‘(:}fﬁ A
21 %] > pneicillin ™ meningitis criteria %ti* » susceptible (=
0.06ug/ml)F 8 %] > 38.1% MIC=0.12-1.0ug/ml 3 8 &> 38. 1% > MIC
=2.0ug/ml 3 5 &] > 23.8% : non-susceptible + 13 &] » i+ 61. 9% >
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Femeningitis Jm * 7 i & )4 penicillin T SRR ILE £ oo
Ceftriaxome 7 554 tk>susceptible(=0.5ug/ml)3 276 kit 49. 8%
intermittent resistant(0.12-1ug/ml)3 259 tx i 46. 8% °
resistant(=2ug/ml)F 19 ik 3. 4% - Moxifloxacin 545 $& -
susceptible(=1. Qug/ml)F 531 kit 97. 4% > intermittent
resistant(2. 0ug/ml)3 5 ki 0. 9% > resistant(=4ug/ml)F 9 th ik
1.7% - #Fmengnd % MIC range ~ MIC50 2 MIC90 4-#% 9 o 2% i g suzt
LA A e L Aak Eﬁ%‘#'ﬁi % A MIC» o2 10 -

2008 & CLSI & A7 = & " W 4&3% /¥ penicillin # ceftriaxone
IMIC o 24 % 02 gt AR I B3 o L gk e ft o % LR F A TRk 2
gD H R YR G 4 ) pneumococeus ¢ Sk 3 325 B A
¥R o & e 2008 CLSI e#%% > susceptible(=2ug/ml)3 300 & » ik
92. 3% » intermittent resistant (4ug/ml)F 24 & » & 7. 4% >
resistant(=8ug/m1)F 1 +#.(0.3%) > s F % B7 5 FF F 1 NL
pneumococcus 7! Az 3 I v AR 0 @ * 3 A E penicillin KisH o
(4o 11-1) » %% m 4 3 21 6] » "2 meningitis criteria i3t >
susceptible i+ 8 &) » 38. 1% - non—-susceptible = 13 ] » it 61. 9% »
Femeningitis Jm * 7 i &) penicillin T BRI ILA F o (Ardk
11-2) -

T 1 % L 4azk /& w (T-valent pneumococcal conjugate vaccine,
PCV7, Prevnar) ¥ ri & E % {483k B 3l 4, 6B, 9V, 14, 18C, 19F,
23F o ¢ JEF T G LIRS B QR R KAk L R 0 R £ A
b A e L AATE FR A RIS E A P BT o AT R0 13 0 4k

I¥ % v (13-valent pneumococcal conjugate vaccine, PCV13)R|#&_
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R TP KR FRA X M o PCVI3 o PCVT & * 4p fk chlg
£ ¥-v (protein carrier) ° €_nontoxic diphtheria toxin
crossreactive material 197, CRMiw) o PCV13 & 7z #r5 PCV7 e i
Al A4t 1, 3, 5, 6A, TF, 19A o PCVT 6B ¥ 5t #& i-38 1> 2 4
% 6A > PCVT e 19F Rl 5 317 19A ek o

AP PCVT 7 il E S R T 22 B F 36073, 5% & A
Foavik E 60 g b= 4949 8% o PCVI3 # PCVT % 41 kel 53] ¢ o
oA L sank b Al 1, 5, TR R0 o & 3F S e ] 3
2 6A% 19A-x HEehe gy F daREap i POVT 15 19A 5 3 4«
AR o drk A ke I3 W AT ORIV IR EDL AT S AY AnF
A 88.6% > & sk E 60 v b X A 70, T% 0 A iR 4 < by
B o WA KT AT B EPOVIS BT AL R Y o fyeh

BRAPHE S § ok

A0 F 10 % 2 5 (POVI0) st POVT 5 ) % en3 48 2 5 1, 5,
TFoigz s F 3 AN P a3 A7 0 50 BRI 22 53 type 5

F 26 TFF 16l type 1i2F &bl e #rr 10 e e T fae b
p/‘?m/Lw%ﬁ 4

BT B A2 A REE 3 Pl0f ~ 13% £ v % Lask 7
B ic b Fipe BRI IR AR %o F A aie st Gl T o S
Bl ks 2%k > S5k 0 D2k 3 S5k > 18Kk E4e s AT E Y
Lo e 2R c B R ERAAT o 2Kk hEw] > X611R
F b TH e A :u@#?’]&a"? i FT0.5% c K KNI A v ¥ i
85.20% o -] $22f 2 bk e RTI B R B o T g & A9 U483k FA v &
FT6. 1% A Rl3B Ao 7 E91. 0% [ 0k eniew > R1321 % b o
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Ti s & 3 Méiﬁf??]a}i?? i FT3.5% A k]33 Fw v £ 88. 6% -
18 11 ™ ] » X 159 & b o TH 5 & F% L4axk AR v i
F R ePI3H BT T iE88 1% e (4r& 122 £13) -

¥
i
-3
o
o
=
o

O P& A cqreEsd » 55 1108 F 6] 23§ % L4ak FAk v o
wFal s HT o ETL 0%5’7'7:},% SR

PV A EAE T LR w0 AR R ] E88R 0 B AL E R

P OARIR ) A o A3 223 A w e A F2 8 A - B3/ A

mFECER G R F AR F S S RI6B s AT LR s A

FIL A2k A 3Tﬁiﬁ€‘k VR R N azk s & A9V AT

]%EFI; gm%\-/ln\".:_ r"gs-‘%lii’:_‘]']‘?;—éo
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A RR @Tﬁpﬂ % i ﬁ),%ép’%ﬁxzﬂi L8y By

ERA N AR F S AH PR T REENE > 4 | TR RiAID
Bap At e fRsk TR et AT o MU S BT RAHIR R [ L 4aTk
FIE A w g o~ 3 FENFIROL G2 mE DT N RER
P L4k R s AR s ARG 2 TR B R FIF X 0 RIS
o @ @R T B i3 gt e Bje b FIRE O 4 TR TR -
T U R ARG F A R B A T L R - i 2
MR TRA & R de e 47 0 YRR LT R A B
Wy L REE R

TECHE RS - Aot A R R A BRI LAt

BA o ATUAET OO R B AR R A v A oo AR
B RES LA AR G o g 2 FN22T0)/108 A [E o FEg 2
h0-<5E sk 2 260k » 24 4 % 5 13.826)/10F + /# 2 12.165(/108
AJEEEL R 5-<60/& S RIAR ¥ LI F 0 1.266)/ 109 £ [E o foi R A
BRITIR RS ER AR B 2 2 F T A
5-6pk 11 T % TR M L AT FR F0E 4 K 48] 524516.3
10.1+9.2~ 183~ 22.45|/10F * /& » fo 2 %40 % o % Bzt » 1999
E2R T A FLT035)/10F A /& > o THE v S 5 20048 v A

Fog S13160/108 A /& > Bk w U m et R4 TP ER ° ¥

bR st B 0 6 5 30-4060/10F A /& 5 ed F9606)/10F 4/
£ BB PR FF P (£14) o IR S EEF 2K LT 2 L3
65/ s 4 o PP AH IR 0 o R DRR I LR FR T

BBEEE o F- BAREFS ALK TR H P R 258k 5 &

Bk e A BB AT AAF LA P 0 & AR 26120 0 &
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EhB BV FFERE LA o T - BFE S5k A
TH AL A B AR RIRAP T o BRI Ldask AR %
FEFFLAFAZT APALhg 2P~ 411" 2 pEa4? 2%
G L B RAp i o BRI L dask FE G R I w70k 1Y
b E A 5323% 0 18Kk TR 52.5% 0 @ P MEF ESSH e d B e o 2O
EEA AT BT E i P A PR g0 A v B R R E A A
vt e d 79 696.22%3% B $96£6 7 5910.08% o @ ik i %A B F
HLEER TSR L AR R L TR B R Ly % 3 £ 54,6257
BT o EARBREY S AFER o S LA AR LA
g’v“*\.[‘].iz &}i\:jll,ﬂ‘rl; ’\iéfﬁﬁ:]”r?]}?mb\%%r };‘ [,%"k’rﬁf;"" o, o i_
THEE THBZ AL ARAEBTNAELALE > »2007E B 44 38
R PEST Y8 R 2 23 M AR F I MR Y E AR E AR
fods SR RTSER I AR LR ALY REVE O RESHE R

FERAEPEREDBRATER L LA R PaFrRAHEH
R > U EE A ZRARTIL B A E o A mpd £ FE RS e
o sl B A NpE PR IR LoER o

ol B 2 9 AAR R A AT 0 AP S R RN 24480

Al o 18 (7)™ > ¥ L F 3] > w5 iR A S type 14(39%)
24.5%) ~ 6B(29%] » 18.2%) ~ 19F(25%] » 15.7%) ~ 23F(16 %] » 10.1%) -
3(56] > 5.6%) ° i&54f i #7F 175.5% o 184 12+ mw] > Bk Ak F
AR 5 14(70%] » 19.3%) ~ 3(49%] » 13.5%) ~ 19F(38 %] » 10.5%) ~ 23F(35
b > 9.7%) ~ 6B(22%] » 6.1%) o i&54 ik 14 45.6% o & A B £ d R
5 EF L F A RAe ke o e 18K T e ¢ 2k { % (75.5%
Vs. 45.6%) o B >t R 20 L AATk B A Al A AT 0 R o BE 2
234 1143 28F 6B 19F% 7 fEu F A5 B K R o 2 I A R
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20T Bl FAUADIEIARASFF NP B EIDE T AL A
@ﬁ“%%%@yﬁﬁ@%&@igﬁmgm%iﬁﬁ’iﬁzkﬁ
EHEF U R W ehY e s HL?

T % & gk Ak v i f M2000£ 27 Fas 2w %54 o Ky
SLE ¥V A & B f&en(direct) e B 4% ch(indirect or herd effect) o

LR R B E I R IR A R ET 0T " o X FK2000
# 12004+ - ¢ ABC(Active Bacterial Core surveillance) & ip| % Yten i i
BT BT 523 iz R R L 4Tk Er]},g} Foood TH LA R P i
A TR R A B B0 T 94% o T H i R L 4ATR R R 0T AR e
Fiblde? B0 4§ ek o R Aok R EIRAP R FE

ReendR 2 7 5 M 10% - B W ch® - BEEOUR T A KTH T N A

¥
i 2] ok sk sk ] % 52 § o 4 (colonalizayion) e b i
¢L7f%' LN S 2 10 /;a A eah k@éﬁ:ﬁ‘:ml/ﬂ_Kﬁ,\’# 78 4 % ﬁﬂﬁ’!ﬁ

Ve hp R BRI FieR B Es PR RL IIRE Rl AT

ﬂ“%&ﬁﬁl%ﬂY“%@ﬁﬁmW#mﬁ%Mmmm B v enid

BB KT S AR B FI L S ] o R &
%ia@ﬂ y %"4)3 _ il’b I’}dﬁjk j’%_ﬁ 7 J)’i ’ s fFB mﬁ Vﬂ?gl 4 st l\é.é
ﬁﬁﬁ”wﬁﬁ’g MR R B R

T4
%*“%%Tgﬁﬁﬁ%éﬁ%
BXAGH - RA 25 ERPRICET AR 500 b0 2R
L L AAIR AR T 1 etk o

Kyaw # 2006 3 f i ¥ & 32 35(NEIM)sdE 2 > % B12000-# 3
2004 ePF= 3 ¢ 0 2-Afk 4 E FRE L w@tm ERIECERE S TR
dark g 2 Fd 7034/ A/ KT 1314/ g A/E o I PEEPG5

B A s BEARE P T K X ARG Ay o e L FE
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ST FIR S5 AR AT B 2 1644 [ F A & D
844 /[+ 7 ~ /& > iz herd immunity 3R % o

o 4 2005# A RIFIETHF LAY > 2 P d RE P
AOREHY 2 ARREL TSN RAE TS 0 AT S FY F A AT
Wk g o EE R o

WL W ey - B F R 4 # 8 sk 4 (unwanted effect) fiL 5 ¥ L 4a

Ik ok i3] % 18 (replacement strains) o F ¥t LA H " KT J ERR 7
B B e A e ATk IR e 4t B o T A SE Rk
BALE &% LAk Fenve 4 ot B D 3] 00 U ARIR T i
JI} g€ P 7 #- % repalcement effects - Kyaw % ] *+2006-# NEJM

R 2 o TR AT LR w3 l9AN R ehiE R b Y gask
] 1_‘2}% T % s e 4 &8 2000 (2,04 /g A /&2 3 3 2004F 0
8.3 4 /- # ~ /& -Singleton (JAMA, 2007) & >* o f2. 81 4e #7023 A7 %
w I 2 T iR S gark R 4 403.2 4 /- F 4 (1995-2000) ¢
¥ 14 1 134.34 /- F £ (2001-2003)(p<0.001) » e & #2004 & r2 {5 > 24
BB e A R R AT R B TR B B P B 4
140% ; 19A 1 H ¢ 7 28%!

#F 35 e g BT R AT R KR Al Bldell - 15%
AF ot B F R o N B B 4 tf R A 4o19A P AR o

19A B2 5 TRARIEY KRR AN RN AT PR
BFE P LA ETI0 L] o g AP IR14HR(2.5%) 0 £ L R
9 L S LB Wi AL 2 5 AT AR T2 P oo

19A Ri4ech %] 2 3 & iﬂ”%ﬁ; FR.(vaccine escape recombinant) s+4%
o T A4t LRIk Bk R (B 4RE R4 T L RA
70 AT jE19AJE B-— Ecapsulesigk F]o £ & 5 38.6 kb (10.3 kb upstream

22



+18.6 kb capsular locus + 9.7 kb downstream) - #-p ¥ ek %] 4 LA e 5
typelQA » hopt ¥ vIERRFT B o A 4 s o v £ H MLSTH] i ik
Frtyped > I pEx i typed s o B E R4 5 o R R A
i Fﬁ Foiv] IR 2 LR B FTa F% FF 2 MLST = 3% & 47 A 2231k 19A
IE IR 0 B IR 4EMSLT type » 4 %] & ST320(type 19)18+k >
ST180(type 3)2tk > ST276(type 19)2+k » ST99(14x) » &g o1 5 % ehm
A A119A{-32 B = 548 2 7 capsular switch 73R % - (Ewis i v F &
TP Ay o

#p £ &> Lacapa% 2008% 4 »*CID=##2 3 - # & 2 BIWMA(White
Mountain Apache)irEr 3= & 385 cniz B (25 L 4ask AR 2 o o 8 oy 2
T ERHE W B8R 0 B AERL2 o 22000& 2o F4T
KA ES BT iR g R L gask R AR 92% o e
I A BE T L i3] 19AFserotype replacement e3R % » H 3 v g g
ERCERCEE | ’ﬁ AB e E_> @ 517 e9Munoz-Amalgro ¥ 2008:CID%# %
FL oo T ILY R WA AL A J TR K ow 3] 96A -~ 19A
B A DA B it T LAATR AR w S W 4 1 531% 0 @ F 31T A
2005 2 2007 %% 4Tk A 06 47 LR a0t Bl A B R 5 36% -
A7% o 3 o 4oyt Mg w25 47 540 @ 6A ~ 19AR] 4v iz - § P8E 1 W W 4a
HEL FAF S BPRE I mTE - G RAOEFTH o F G L AEET?
AP EFEFEFARI S RFY fEE o AL F AR A
g s B e Pl ARSI FEZ? - BRF O H B bldedid F
Fs A - BELRDFF o

AR ARt FREN R AT EN L AT P G

# R A AR o AP eniiyt > BRI 4ATE A R Penicillingdn
Z M2 5 > 122008+ CLSI =37 # > meningitis criteria(MIC = 0.06ug/ml)
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FGE 0 B FLBEN 418Kk 1 T i85.8% ; >18% 11 F :£60% o £ U
non-meningitis criteria(MIC =4.0ug/ml)2[3% » & 3% 4 A 18k 1 ™ i
8.1% ; >18f 1 F W7.5% o #r1d A & &L 0 F LW L 4ATE AR 4 R
Koo BT g penicillin § S 5% MG 2R o fpEk oy FE
B L AATR O OO P 7 E 8307 i v B & E penicillin ks g o

% = N ER 5 32 % ceftriaxonesn4 2 14 > meningitis criteria(MIC
>0.5ug/ml) % 50.2% ; non-meningitis criteria(MIC>1.0ug/ml) % 14.4% - =
LB F AL A1 2 23F ~ 19F ~ 23A~ 14 - Rap & A 23 ¥ PR Fedn
2007 & ¢ 4 >> AACER 2 » ceftriaxonesidue 4 d 2000-01:74.2% + =
% 2004-05¢711.5% » ¥ $# Fbho 534 & 5 6B~ 14 ~ 19F ~ 23F - %
M #7— X ghguinlone » moxifloxacin=FZ 1+ (MIC>1.0ug/ml) 5 2.6% - &
T on A R Fene Y v & T Bk eng 4 o @ 27— quinoloned
P AR T L s T S ??‘T?f%%gﬁ'ﬁ'i“v?f% PoFAEFEA T
foficE SRR g & S W] R L

FET G2 W L ATR AR v 2 N E R N W T 8 AR
Y4BT AR W T R ET73.5% o & kI3 A T i£88.6% - 18Kk 1T
W T & A ATk R e R EFT2.3% o A kP13 Ry i
88.1% o 70k 1 b & X e d > 230 ¥ W 4AIR FA v ek Al 0 9
i E 71.0%:0g5 4 o
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(- )RR LR FRRERLE (0FE k)

:‘iiﬁ%ﬂ%: WA A

FH p

R (F4E)
[ ] Blood [ ] CSF [ ] Pleural fluid [ ] Ascites
[ 1 Synovial fluid [ ] Bone

Sensitivity test . (55479, &F BB, FRRRS AR EDA)
MIC g/ml | S | R

Penicillin

Ceftriaxone

Cefotaxime

Clindamycin

Cefodoxime

Moxifloxacin

Vancomycin

Teicoplanin

Tetracycline

Erythromycin

Azithromycin

Rifampicin

Chloramphenical

Imipenem

Others
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% 1. ¥ Xk

Sample No. %
Blood 506 91.3
Pleural fluid 21 3.8
CSF 14 2.5
Ascites 7 1.3
Bone Marrow 3 0.5
Synovial fluid 2 0.4
Lung Biopsy 1 0.2
total 554 100.0
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40 |~
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No. 39 52 44 76 57 26 32 19 21 41 68 79
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BNo.
B death

20
10
0

0-<2 2-<5 | 5-<10 - 10-<20 20-<30 | 30-<40 | 40-<5050-<60 | 60-<70 | 70-<80 | 80-<90

BNo. 34 89 26 11 15 32 34 55 70 87 61
Bdeath| 1 1 0 2 3 2 7 10 15 21 26

v
~ =
=4

et % 2.9 11 0 182 | 200 | 63 | 206 | 18.2 | 214 | 241 | 426 | 57.1

35



>4 (/108 A /& D)deT B

Incidence of IPD cases/100000

0-<5y

10-<20

20-<30 | 30-<40

40-<50 | 50-<60

60-<70 | 70-<80

80-<90

[~

13.82

0.4

0.51 1.01

1.06

2.16

538 | 9.26

16.49

B. I8 A& T iim A v g4 H(5/10 § 4 /&)

14

12

10

Incidence of IPD cases/100000

2

0

0-<1

1-<2

2-3

3-<4 | 4-<5

5-<6 | 6<7 | 7-<8

incidence

8-<9 | 9-<10

10-<11

11-<12{12-<13 |13-<14

14-<15

15-<16|16-<17

17-<18

@cidence 2.6

.71

12.5

826 | 6.61

1.63 | 1.94 | 1.31

1.06 0

0.62

0.31 | 093 0

0

0

0.63

03

—*—incidence

36



302 &L TRA L

A =18 Al TR B

2 ¥ I b %
WL ek (R RN) 87 54.7
B 63 39.6
(L AN 2 7 4.4
RN 1 0.6
¥ REL 1 0.6
Total 159 100%

B.>18 & o2 Tehk 2 &

# vl e %
OLE A (2R) 246 68.0
B 93 25.7
CESEEL 2 15 4.1
¥4t 4 1.1
oL 3 0.8
CYERL 1 0.3
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F 4. =18 B Y 4 a2 -

AGE SEX Diagnosis Underlying disease | Serotype

NB Female | Sepsis PROM 3

SY11IM Female |Pneumonia with | No 14
bacteremia

12Y Male Sepsis [DDM 5

11Y Male peritonitis Hepatoma 23A
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#. 5-1. =18 f ‘e sunderlying diseases fra iF 3] e i B fido™

[zxX: ()P 5 serotype]

Underlying condition | PCV7 serotypes | Non-PCVT7 serotypes D
(N=115) (N=44)
Daycare or
kindergarten
Yes ol 20 0.9
No 64 24
Cancer
Yes 2(14, 230)% 0 1.00
No 113 44
Cerebral palsy
Yes 5(14, 0 0.32
19F, 19F, 19F, 6B)
No 110 44
DM
Yes 1(5) 0 1.00
No 114 44
Congenital heart
disease
Yes | 2(18C, 19F) 0 1.00
No 113 44
Musclular dystrophy
Yes 1(14) 0 1.00
No 114 44
SLE
Yes 1(6B) 0 1.00
No 114 44
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# 5-2 7 underlying diseases g A » $#2.;2 3 underlying

ZE 7,

diseases & 4 { F % 71

| PCVT &1 serotypes 7 [PD o

PCV7 Non-PCV7
serotypes serotypes P
(N=115) (N=44)
¥
underlying 12 0 0.038
diseases
underlying 103 44
diseases
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4
Mortality
Total No. No. % 5
Age
=18Y 159 4 25 |01
>18-<70 207 37 170
=70 150 49 397

S T0 AR A G EFORSF > Fwmfr=18 e >18-<T70 &t

#0 B op @90, 001 -
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7. HBmrrR™FF

Mortality
Total No. No. % p
Malignancy 0.05
yes 80 26 32.5
no 282 61 21.6
COPD 0.04
yes 51 18 35.3
no 311 70 22.5
Cirrhosis 0.58
yes 43 9 20.9
no 319 79 24.8
CVA (stroke) 0.36
yes 18 6 33.3
no 344 82 23.8
Renal failure 0.02
yes 24 1 4.2
no 338 87 25.7
cardiovascular
disease 0.79
yes 27 6 22.2
no 335 82 24.5
DM 0.37
yes 65 13 20
no 297 75 25.3
SLE 0.43
yes 8 1 12.5
no 354 87 24.6
SEX 0.52
male 245 62 25.3
female 117 26 22.2
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Age

>18-<70 207 37 17.9 <0.01
=70 150 49 32.7
% 8. F®BEALITR;TF|F
Risk factor Odds 95% confidence interval P
AGE(=70Y) |2.15 1.31-3.54 0.02
COPD 1.62 0.99-3.00 0.57
Malignancy 1.72 0.85-3.11 0.14
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MIC (ug/ml)

Antibiotics( Ftkiic)

range MIC50 MIC90
Penicillin(554) 0.01-6.0 0.75 2.0
Ceftriaxone(507) 0.01-3.0 0.5 1.5
Moxifloxacin(321) 0.02-4.0 0.125 0.25
Vancomycin (51) 0.25-0.75 0.5 0.5
Erythromycin(44) 0.06-4.0 4.0 4.0
Chloramphenical (27) 2.0-8.0 4.0 8.0
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% 10-L. 787 S E]5 Penicillin 19 MIC

serotype

others

FAREEE | S(=0.06) | 1(0.12-1) | R(=2)
116 3(2.6) 67(57.8) | 46(39.7)
60 3(5.0) 37(61.7) | 20(33.3)
59 42(71.2) 16(27.1) | 1(1.7)
60 5(8.3) 32(53.3) | 23(38.3)
48 6(12.5) 37(77.1) | 5(10.4)
25 6(24.0) 14(56.0) | 5(20.0)
16 3(18.8) 11(68.8) | 2(12.5)
15 3(20.0) 6(40.0) | 6(40.0)
14 2(14.3) 5(35.7) | 7(50.0)
12 4(33.3) 6(50.0) | 2(16.7)
3 2(66.7) 1(333) |0
0
0
0
0

| | 132 70(53.0) | 53(40.2) | 9(6.8)
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#*. 10-2 fﬁ*gﬁ:’"%%ﬁj% Ceftriaxone fiv MIC

serotype

14

19F

23F

6B

6A

PCV7 | PCV13

23A

9V

19A

15B

18C

7F

others

il 3(56) 1(0.12-1) R(=2)
107 29(27.1) | 73(68.2) 5(4.7)
53 11(20.8) | 38(71.7) 4(7.5)
57 53(93.0) | 4(7.0) 0

54 8(14.8) | 38(70.4) 8(14.8)
45 22(48.9) | 23(51.1) 0

22 17(77.3) | 5(22.7) 0

14 11(78.6) | 2(14.3) 1(7.1)
14 6(42.9) | 8(57.1) 0

14 2(14.3) | 12(85.7) 0

10 6(60.0) | 4(40.0) 0

2 1(50.0) | 1(50.0) 0

0

0

0

0

124 88(71.0) | 36(29.0) 0
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#10-3 57T H ]SS Moxifloxacin i MIC

serotype PCV7

14

19F

23F

6B

6A

23A

9V

19A

15B

18C

7F

others

PCV13

gﬁ S(=0.06) | 1(0.12-1) R(=2)
66 65(985) |0 1(1.5)
37 35(94.6) | 1(2.7) 1(2.7)
40 40(100.0) | 0 0
37 36(97.3) | 1(2.7) 0
29 29(100.0) |0 0
16 16(100.0) |0 0
8(88.9) 1(11.1) 0
5(83.3) 0 1(16.7)
9(100.0) |0 0
3(1000) |0 0
2(100.0) |0 0
81(98.8) | 1(1.2) 0
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# 11
T1-1 %% 3 i g2 s 4 A #1209 S 4a7k A0 non-meningitis

£

criteria stit4r ™ (penicillin, ¥ # ug/ml)

Pneumonia patients, non-meningitis criteriaX

S(=2) 1(4) R(=8) KRS

300092. 3) 24(7.4) 1(0.3) 325(100)

11-2. "% o A 4 3 i 2 %% L 4asf F) Y meningitis criteria si3t

4 (penicillin, ¥ i+ ug/ml)

Meningitis patients, meningitis criteria

S(=0.06)

[(0.12-1.0)

R(=2)

8(38. 1)

8(38. 1)

5(23.8)

21(100)
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11-3 12 2008 CLSI #3 s63* #7 Btk et it

Penicillin, meningitis criteria

ug/ml S(=0.06) | 1(0.12-1) R(=2) Bk
Isolates 185 235 134 554
% 334 42.4 24.2 100%
Penicillin, non-meningitis criteria
ug/ml S(=2.0) 1(4.0) R(=8.0) KR S
Isolates 509 44 1 554
% 91.9 7.9 0.2 100%
Ceftriaxone > meningitis criteria
ug/ml S(=0.5) 1(1) R(=2) Rk
Isolates 276 259 19 554
% 49.8 46.8 3.4 100%
Ceftriaxone > non-meningitis criteria
ug/ml S(=1.0) 1(2) R(=4) L o
Isolates 474 80 0 554
% 85.6 14.4 0 100%
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Moxifloxacin

ug/ml S(=1.0) 1(2) R(=4) i ¥
Isolates 531 5 9 545
% 97.4 0.9 1.7 100%
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3012, & &K i FA R AT eE E 5

A Age =2 iR
Non ijl
14 | 19F | 6B | 23F | 9V | 18C | 4 | 1|5 | 3 | 7F | 19A | 6A | vaccine |
type %
Case
o | /B 08 |1 2 (70040 |4 |1 |09
PCV7 70.5
PCV10 70.5
B.Age = 5%
Non ijl
14 | 19F | 6B | 23F |9V | 18C | 4 | 1|5 |3 | 7F | 19A | 6A | vaccine |
type | o
Case |[32(23 (24|14 |1 |3 |o|o0fO|8f0 [10 [2 |15
735
735
88.6
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|

N

C.Age =18

Non T
14 | 19F | 6B | 23F | 9V | 18C 7F | 19A | 6A | vaccine g—[
type %

Case 19
72.3
73.0
88.1
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Bl 5. 70 g b enppis #3503 W 0 dod & 23 0 R v e
] F F

A > & 71.0% (110/155) -

14| 3 |23F | 19F| 6B | 9V | 6A | G |23a| 13 | 11 | 18 |15B | 22F| 7 |11A 13;’ 18C | 20 |23B | 9N onsm

BNo.| 30 |25 |18 | 14 | 8 7 6 5 4 3 3 3 2 2 2 1 1 1 1 1 1 17
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13, TP R H O

Age

(y?o) Total PCV7 PCV10 PCV13 Pneumovax23
=60 | 225 112(49.8) | 114(50.7) 159(70.7) | 164(72.9)

=65 [ 199 96(48.2) 97(48.7) 138(69.3) | 142(71.4)

=70 | 155 78(50.3) 78(50.3) 109(70.3) | 110(71.0)
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# 14 & REE W AR AR 2 #F 2 5 (cases/100000/year) +- fi %

Age wAF
Taiwan 2007 <1lY 3.07
<5Y 13.8
Finland 1985-89 <2Y 45.3
<5Y 24.2
UK 1995-96 <1lY 30.8
1-4Y 9.3
Denmark 1981-99 <Y 34.9
<7Y 13.9
Spain 1996-97 <lY 26.5
<5Y 13.7
UK 2006 <5Y 24.3
Germany 1997 <5Y 10
Switzerland 1985-94 <5Y 9.2
Chile 1998-99 <5Y 21.5
USA/1999 (pre PCV7) <2Y 70.3
USA/2004 (post PCV7) <2Y 13.1
USA/CDC 1998 <5Y 75
USA/S Cal 1992-95 <5Y 70
USA/Alaska 1995-2000 <2Y 403
Australia 1986-90 <5Y 30
New Zealand 1984-92 <5Y 55
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Research Data Archive, Center for Disease Control, The Executive Yuan, R.O.C.
Readme file
Project Title: Rotavirus disease burden and the cost-benefit of rotavirus vaccine in
Taiwan
Project Number: DOH96-DC-1017
Executing Institute: Department of Paediatrics, Taichung Veterans General Hospital
Principal Investigator (P.1.): Po-Yen Chen
P.I. Position Title: Section Chief
P.I. Institute: Section of Pediatric Infectious Disease
Abstract:

Rotaviral gastroenteritis was a common disease both in developing
anddeveloped countries. Well established medical system can only avoid the
severe complication and mortality. It was quite different in epidemiology and
disease burden among each countries and area. Rotaviral vaccine had been
licenced in 1998, and was now re-on marketing 2006, which was proved to have
good efficacy in preventing mortality and morbidity and was also cost saving.
This study was introduced to evaluate the cost-effectiveness of rotavirus vaccine
in Taiwan, which combined with the data base of national health Institue,
surveillance system of Taiwan CDC, those published data and the ongoing active
surveillance study.

Those useful data for cost-effectiveness of rotavirus disease included:
(1)Epidemiology of rotavirus in Taiwan: peak age of infection, mortality,
prevalence of RV related outpatient and inpatient medical visit and circulating
genotypes; (2)Disease burden of rotavirus, which include direct and indirect
medical cost, including those outpatient clinics and inpatient service;
(3)Pyschological stress of family during the course disease.

The age of rotaviral gastroenteritis in Taiwan was older than those
developing countries, with the peak age of 1 to 2 year-old (similar to Hong Kong
and Singapore). Rotavirus vaccines were proved to be still active before children
age of 2. The economic burden of rotaviral diarrhea was estimated around 1
billion NTD, and a full course RV vaccine between 1,500 to 3,000 NTD will be
reasonable cost-effectiveness.

Keyword: Rotavirus, diarrhea, burden, vaccine, cost-benefit
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001 7 3*(Cholera), 002 % % £ &l % % (Typhoid & paratyphoid fever), 003
¥y S F R % (Salmonellosis), 004 1% #1474 7 (Shigellosis), 005 £ i m 7]
M & 4 ¢ % (Other food poisoning~bacterial), 007 H # % 5 % 2 A& %
(Other protozoan intestinal diseases), 008 H s i R g R % (Intestinal
infections caused by other organisms), 009 #f12 ©_%& 2_ % i g 4 (1ll-defined
intestinal infections), 558.9 H i 233 B M 2L L 455 5 i 2 & % I (Other
& unspecified noninfectious gastroenteritis & colitis), 787.91 *z /g (Diarrhea)
BoxMPBEAIINGA BT T T K23 2001 # 3 2005 # & & 2
R VS GRS R o IR R P E S B % STIR(<6 7, 6~12
P 1m2 A, 273 34 f 4B f) et FEER R AR L AP
FR RN ER-LR A A L
.4 Ay R HA ik FUN RS 5d 2004 & 5 H AR F Rt iEand
o B R F 2 R F (Norovirus) g ahit ik (TR B Y 0 TS
WA R A PR F A A
6.AFF Lt By Rl R RS DATIR T HEERIERE P WA R
AN AT AR P WA R TG OEE o ML W E 2 2 koA D
AR S TR AR R fY HARFR DR LFES
o x®ka Fra it A 8 F R 2HSBFRETLERFRIE -
~E W2 0n 0 a-200C S kTG
~HAk A 2 E 2R T KR T RS RS 0 R X 2R
(BSL-I)A2 4k F > ri g 4 43k @ % o
~E Bl i 02F 2R 02F AL 0 4~ 0.8F 2 hPBS
(Phosphate Buffered Saline PH 7.2) # ;¢ @] =t 20%% & 5% » 3 5 3%
-70°C 7k 45 ¢ o
~ftk & i e % 20%<0 K i ik 1 IDEAELISA (Dako) s
Rotaclone (Meridian) # 23] & & (¥ % 2. 57 B % 1x10%/ml & i7) -
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~#ﬁﬂ%ﬁrsi RNA %2~ : ¢ * Qiagen RNeasy Plant Mini kit (Qiagen GmbH,
Hilden, Germany):?%»%,jmﬁsi e ds-RNA -
~finstk o & AR F1A10Y F R R 7 ie @ v (CDC:Centers for Disease Control
and Prevention, U.S.) <7 G A F|4 A& P A F A qlehies > 2 5 2 5 #
B E L A AR E > R RARFIRAE R E A
TARR R KRS LBEF I RF AT RETREF DTG 2
SAEA G 50 5T WA/ e o Parashar UD £ 4 % Nelson EAS
¥ % BN 2006 F 4 FrR 04 FraF R FET 2 2007 £ L F
MR LR E AL TP &z }gk o x1 2002~2005 & A FALE F
2005-2006 & 5 ¢ K AAFIRATE FE S DRESD AT E R LR

= 0
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P
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Frequency of diarrhea episode among children in Taiwan

m% g R B A A B A S W M A S T W
M Taipei city Severe 10.1%

40% | ) y
M Taichung city Severe 3.5%

30%
20%

10%

0%
Frequency 1~2/m 3~4fm >5/m 1f2m 1/3m 1/4-5m 1/>6m
Of diarrhea

Cioe s v Taiwan  ShUZY. Acta Paed Sin 1985;26(6):492-502.
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N= 481 360 300 60
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HEAR<SERLEMEGBR(FHITER)

No.
400 7 100%
.
B e g amms | sos
300
250 1 60%
200 |
150 | 1 40%
100 | -
50
- 0%

0

<6Mf0 6~12 MO 1~2YfO 2-3Y/O 3~ YO 4~5Y/0

March~June, 2007

M F A R v <SR 4 & 69 BB A TR &5
(N=670)
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BrisEn BEREE

24%

2.4 5 Bk pE it TS
~§%%a@é%%ﬁm$@@dm%ﬁ%%%f6@?aiﬁgﬂwﬁ;
AR RA L e iR A 47T B LR R R R AR T A
Fladi g gk RS DF S B A EER DS~ B 0

PRAFILFETHE o Thor L BA }?a?% 2003 % 2006 # e B L3
FLIFRAALFRGEERAEFEE L2332 7 ZER)A TV 4ofl ]
PR EEL NEL S FRLAS L SN AT R AR A Akt b
4% 15% % 55% R » 4« 3R> 4 %t 25003 40% R » w &FT g ¥ IR FT Y D
EREFNAELHREAF AR 3 TR AERES ST L
#%8 kF > 27 1980 £ i 2 1990 & 4pt > 2000 # F T E Mtk A K
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HOES A R LB EY 13 2K 2R 7 30%% 40%0% E A
IS ARZRE LdkpmE iHEI-2005 1 2006 £ ¢ 83 ot pE

8 TRl (T T AT SRR )45.9%:0% 1 bl A g

JBLIE #h % B 3 ¥ K s R 64 o fp) 1981~2006

100% -
1981 ~ 1989 1990 2000 ~ 2006
80% |

Hospital based
studies

1981 ~1584 1983, 1984, 19651959, 19962000, 20012, 2001, W01, MSH, 0L TCH, 20012003, NE Tw, A6,
NTUH, TP MMH, TP MMH,TF TP county VGHTC, TC KSWGH = NTUH, TP " Etw CDC, W1 2001 Taidhung

Na.
tested 272 209 3634 289 2822 467 871 896 555 2600 221 781

G, TRWAW
~Fl= Blv 0 1083~ 2001~3 £ 20056 & + E B A MRS H T K eh
ERRE A R RPERUEET o 2 KT 0 7 5] 60% I T
FiEwkom S LR (B G FREARFLREE ) BERE Y R
R TN S E R R e T

Fle s om B RTAE s A B R RE R RS A AL o

RERPEKRRFNF Ko T8 48
1983, 2001~3 & 2005~6 4 a4tk $z

55.9% m 1983, MMH

40% — 59.2%  W1993~7,NTUH

®2001~3, TW

W 2005~6, Middle TW
30% —
20% |-
10% F
0%

<6 6~<12 18~<24 24~<36 36~<60 >60

Age in months

; 2005~6 Surveillance of RV-AGE in Middle Taiwan
H, TRLtwWEN

~o e Ep 2002 £ - 7 R4 é‘}ﬁ%iiﬁwé%géﬁﬁﬂ?ﬁiﬁﬁfﬁ,ﬁ% Suod T RS
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SEBRES

2004

2005

—— %8 (Chickenpox

—o—F RO N S Efi 5 (HFMDHerpengina)

—e— WA M(Notiflable disease)

EMLERERA LA ERERER

b L Sh M E

[F-

L980%

C.60%

0.M0%

0120%

£.100%

0.080%
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D0e0%

0.000%

0.000%
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3.4 P FEN A e

#e
R

.
)

T-L

|

CREAE TR AT AT Y

_ > F 5L 5 2L A
‘:J P\ J}’t K }E_ mf'_ 5 f#_ LG -} {%P —|- )
y A Ee 3 -t ;!7‘ A o
P
Number of children <5 year-old
in Taiwan, 2002~2005

Year <1 >l 2 »>2m3 >34 >4~ 5 »5~6 02 0r~<5

Year-old | Year-old | Year-old | Year-old | Year-old | Year-old | y Id |y Id
2001 | 246,381 | 306,271 282,885 | 267,579 | 323,643 | 323,039 552,652 | 1,426,759
2002 | 236,687 | 257,075 306,554 | 282,920 | 267,593 | 323,703 503,456 | 1,360,523
2003 | 217,456 246,241 | 257,200 | 306,226 | 282,780 | 267,540 | 493,762 | 1,350,829
2004 | 206,936 227,349 | 246,452 | 257,004 | 306,198 | 282,928 434,285 | 1,243,939
2005 195,331 | 218,272 227,492 | 246,219 | 257,041 | 306,403 413,603 1,144,355
2006 192,887 | 207,968 @ 218,499 | 227,319 | 246,269 | 257,231 400,855 1,092,942
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4.5 FTAE Mg 4R B e ICD-9-CM R % P RS v Bl Geh
2002~2005 *LigiE b #r4¥ F g * T EBEF AT R REFA
7t E 001~005 ~ 007~009 ~ 558.9 2 787.91 % & Z *LiFA sl 734 f
T blB S o dmbopd o~ B wond WAIGA 2 PR RGOS e F AR
%>+ 008 ~ 009 £2 558.9 & = g2 ¢ > Fl 97z 2 s ble fP gt o [
Bgord 2002 # 17 32 2005 12 P fF > 2 2 AR 2 LI
Bt A T A T B AR R EERE 6 B I - &
TR T RS G A BT A E 0 o BT kS E

LRGP A ER - KD L2 Rnd g R R o S e
P kRS AR R Dl fp R v RAERE f’ﬂr%@ﬁ%ﬁ;%h%fé*
AR IR TERBLABERLEF ) FHRE TRk 2
2001~2003 £ 2005~2006 2 = s2 & gL ERlg R T HR - HFF %

Wtk & A nEST RATE Y RRo B RAPITIT R B AT o

2002~2005% %% b @0~ 1358 & & A 47 5] & BB B

2500
0~<6m
== >6r212m

2004

U e imedy
>2g3y

o == 23Sy
—— >5n<l3y

LAt S

- 2m 3 5 T 9 n a0 3 ‘_'\I ‘? ‘3‘ ‘1[ 40 3 b‘ ?I “7 11 sm ‘] 5 I?‘ 9 I]l
003, Salmonellosis 008, intestinal infections caused by other organisms
009, ill-defined intestinal infections 787.91, diarrhoea

558.9, other and unspecified noninfectious gastroenteritis and colitis

H, Tatwan

5.2002 & 2005 & [ > #i3h f sizhend 80k 2 D kAP0 T Ko IR
A B A RN T AP (Ao A D) FERHhs I kAR o
FEY T B R AR f S o T 1L 2002 ¢ 2004 £ ko T

B ORI GRS o F pE TR Y R E R
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Bl R Tiad w ol T kT kg o s ﬁﬁ{iﬁ%iﬁ
PoERE S PR ARG cHE T KRB RARF R

FERIPT IS RATER LS AP LR E PR G E R R L

2002~2005 4 £ 4 3@ /N2 23R ) 47 51
A VEBUR TR B SRR AL B LB R

No. of children 0~2 year-old with diarrhea (NIH)
Year aged 0~2
year-old No. of % Total medical cost  Average medical cost
Inpatient usD (NTD) usD (NTD)
409,316,875 11,325
2002 810,010 36,143 4.46% (USD 12,594,365) (USD 348)
319,230,546 12,687
2003 720,897 25,163 3.49% (UsD !9,82'2,4?8) (USEP 390)
390,364,203 13,686
2004 680,737 28,523 4.19% (Usb ;.2,0{1,206) (USI; 421)
310,265,236 14,518
2005 641,095 21,371 3.33% (USD 9,546,622) (USD 447)

1USD =32.5 NTD

Children with diarrhea from outpatients clinics were not enrclled due to limitation (ne diagnosis)

, TALWAN

2002~20054 & ¥ 30 & /W5 8% %) 4047 7]
BMAUREIRS B S ERAA AL R

No. of 0~5 year-old with diarrhea (NIH)
Y children . .
&AL aged 0~5 No. of Total medical Average medical
year-old Inp a-ti ent % cost cost

USD (NTD) USD (NTD)
620,244,958 10,506

2002 1,684,226 59,040 3.51% (USD 19,084, 460) (USD 323)
477,976,515 11,824

2003 1,577,443 40,425 256% (ysp 14,766,970) (USD 364)
£77 £74 A0 19 A0
623,624,240 12,669

2004 1,526,867 49,226 3.22% (USD 19,188,438) (USD 390)
2005 1,450,758 326,030 2430, 391,679,519 13,646

(USD 15,128,601) (USD 420)

1USD = 32.5 NTD
Children with diarrhea from outpatients clinics were not enrolled due to limitation (no diagnosis)

£, TALWAN
S.EEE RHMABES O TR FRE A XANRFREEY DR RN
2001~2003 & %7 3 > ¥ B f# - o FHA B g S0 - o eh% 525 56.7%
BRR R A b F PR R o T KR n% 2 76.7% % ik k4 & sl

BiEr o (Bl - )
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Pl AR 32 AT w607 Anti-RV-IgG (1997 ~2000)

100% -

& # Anti-RRV-IgG (2001-2)

0-6M 7M-2Y 34Y 5-6Y 7-8Y  9-10Y 11-12Y 13-14Y >15Y

FETEE <5 R FHFHRZ BHRR L ILFE

oo% L5% 0.2% 0.6%
__________ 7
0% | 10.3% 7.9% 8.7% SR
60% | o P
0% | SETYETT
20% |
88.2% 91.9% 50.7%
T <11 A -4 & <1 B

o Mod|Fy Parashar UD. Emer Infect Dis 2003;9(5):565-72.
Mgt B E 30 kG 200,000~230,000 F £ o)At o et 1R AofRR
FE (R %o 3 - TIomA 4 TRMk) [200,000 X 2(- 3t = &) X 56.7%
=226,800 Z]- B+ - - ZRE KA Fib? i ¢ . Parashar UD =iz B #2538
He - Apbgrra(FAak Pl- Zmbkpd i X105 ¢7
2~3 & b ehf ) FR A &S K% o 30
200,000~230,000 § * ¢ 2 P& ker > 358 5 o] o REIFE R D
400,000~46 0,000 = £ 12 19%~2%(% £ 4 #s % % 5 2 i 9 A
% 2-3 )G R REARRREF ST L2 AR AR G
% %) 20,000~46,000 + [200,000~230,000 X 1% (& 29%)] » £ i & by 7 42

B 2002 # % 2005 & e w4 e KA o TR R S T Rl A R E - 4
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40%~45% % Hhte A fTiE S 0 B SE  RR AR A ST e
i fa X B 9 5 10,000~15,000 * [(21,371 ~ 36,143)x(40%~45%)] -

6.4 F i end By F Rk pF DRTFIETRHE T RIS R

Prospective Surveillance of Epidemiology &
Burden of Diarrhea and RV in Taiwan

RV-ELISA (+)

100% 29-Dec-2004 ~ 30-Jun-2006

- ///

0% | 13.9%

0%
TCVGH CMUH  CKCCH KTH GAC LDPC CHCC  Average

Medical center Local hospital Outpatient clinics

Tatwan 2005~6 in Middle Taiwan

~2005 I 2006 # %= 3 Aiw (Bl = )i} T & # 4 SUH Ly 5]
45.9% & Ftk A B R eralAe s @ AT Y eE BP0 13.9% 5 Wk
AR 4750425 ¥7 2001 & 2003 # MR K IS T ] 0 42.6%IH
Pt F1 5 ko4 4751425 2 2001 3 2002 # 3 &R F EF R g
LR e F] 0 32.9% 5 sk m A ST31AS 5 A LR Y Hp B > 24%

é%%%%%wﬁaﬁ%iw05@$§ﬁ%wpiﬁw&*’«;a

BOPEL R e £ R Y MB LSRR L B ik
F LA R X L 42.6% 0 e ii%;}%)?‘ﬁfr WIHMZ ant F 24% 0 v

Rim® o 53 AL s > BRB LG 14% -

~ftop & PR TR TR E RIS ek o e 1981 F TG 4 < Fry
RFRAEE T RE LDHBRFI EFATNLUTR A LG Y W
FEAEDELS ! LR PR ml il (R R F Rk F1A
% 22000 & A HET Y A7 G1-G2 ¥ G3F E v AR &R (T
2000 &2 15 0 47 KA MFR - FRXAAFRENKT LA DT F

Fute » Sk TR 7R B nE RIS o SR BT SR 00 GL G2~ G3
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BGIRRENT (B )

& 4 b T 81K o 5 Ak B A BS R 447 2001~2006

BG1 ©0G2 ®G: BG4 BGY MmOthers

2001~3 CDC-TW NTU TCVGH 2004-46,CDC-TW 2005~6 TCVGH
2001~3 2004 2004~6
o
TARE T OL TR IR R LR FR TR B R R T

~2000 # 11 {5 4 8 R bk R+ T BT Y 2 RRB L KR oS

=
s
—uar{;ﬂ\%
-

RE 0~ s B2 REARF R 2001 & 40 3 2003 & 3
PhRCEGEE R FRBRES RE R R 2 47 R 2001
B e A A A T TR T R A o B % BT 4e
TE 4 o MBI 3% 2001~2003 (R FE G LA F g
B ks A S LR (P R ART PP R ED) kR G
B BB * (7 IR ERE S R RPN AL 4 R
FchF o2 P g v )e o4 EARFFF 22001 & 2 7 1 2002 &
12 A AR FR PR P2 TEARF AP S EL TR
et 2001 &iEih FHEDTHRGE B8R FEMDE BT R T

FHEREFARY A AFRAT )L H4 2005~2006
FESRFHEY D REEAAFRE Z B
KAt mpEa s fkop R 58 KAk (3 @ 4R Lfrw

T\4
W

=

3

|
)

e o
- TN
= -

RED)EPH(HE- 2% LTS > T 3XPB)s R

AREPL2 Al LM (R IR ER A Ny Ey
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i

g

. ’é#éii%ﬂ“#%fﬁ%v%:éi’#—%vﬁ%‘:?) FIEE P RN 4

e En i :)?5 %‘f

BEAF TR R TRE L HE Rk RS G
RS PLHERI FRTTRTHAE- GE « 2 Fant et
z:t\’—"'LFT‘I‘ (%\“Z’:‘Z\‘ ‘F‘%]’L \»7“.)0

Study on the economic burden of
RV diarrhea in Taiwan

Ttem Chen KT Lu CY Chen PY
T 2001~2003 2001 2005~6
Area in Taiwan North, West & North & East West Taiwan

South Taiwan Taiwan + NHI + NHI
4 4 4
$ > s
Type of study Prospective Retrospective Prospective

4 medical centers 3 Hospitals + NHI data 4 Hospitals + 3 Clinics
Study period Apr.2001~Mar.2003 Mar.2001~Feb.2002  Jan.2005~Jun.2006
OQutpatient + Inpatient Qutpatient + Inpatient Outpatient + Inpatient

Study duration 2 years 1 year 1.5 years

Sample size 2600 (2702) 3796(0) + 1219(H) 1129 (1230)

Age < 5 year-old < 5 year-old < 5 year-old
F, TAlwan

Economic burden of RV diarrhea in Taiwan

Tl Chen KT Lu CY Chen PY
2001~2003 2001 2005~6
Type of study Prospective Retrospective Prospective
Outpatient + Inpatient Outpatient + Inpatient Outpatient + Inpatient
Study duration 2 years 1 year 1.5 years
Sample size 2600 (2702) 3796(0) + 1219(H) 1129 (1230)
Age < 5 year-old < 5 year-old < 5 year-old
Cost evaluated
~Direct medical + + +
~Indirect medical + - +
~Non-medical + = +
~Psychological - - +
Limitation Not all diarrhea All diarrhea pt's All diarrhea pt's
pt's enrolled Excluded those no lab. Sampled outpatients
Hospital-based Hospital-based Hospital + OPD based
1 USD= ? NTD 35 338 325
Reference Vaccine 2007 BMC Infect Dis 2006 Unpublished
, TAtwawn
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LRI %) ko B A X 04 T A st

35000 O R 48 B 4 1 &
30000 OE#BA%A
25000 |
L | 16807

o 8591

15000

oo | TR e e I

o0 | | 12264 11224 15956

CDC-TW-2001~3  NTUH-North-TW-  TCVGH-Middle-TW- TCVGH-Middle-TW-

2001~3

3 large hospitals
+ 1 NHI data base
in north Taiwan

2005~6 (N=350)

2 Medical center
+ 2 local hospital
+ 3 outpatient clinics
In middle Taiwan

2005~6 (N=33)

3 medical centers
Hospital based
North, middle &

south Taiwan

Medical center,
hospital based,
island wide

2] R '
N T A UL g E ® Te ™
R ERRABER T KOEE G BEMALE
Chen KT Lu CY Chen PY
2001~2003 2001 2005~6
Method Hospital (OPD+IPD+FOPD) H: IPD & OPD IPD (H) + OPD (LMD)
% RV of all OPD diarrhea = 24.0% 13.9%
% RV in Hospital 43% (42 .6%) 32.9% 45.9%
~0PD no. (cases/year) - 255,600~596,400 (E) - (E)
-Direct medical (fcase) - 365 960
-Indirect medical (fcase) 7 = 441
-Non-medical (work loss) = = i
-Outpatient total (/case) - 10.8 1,401

-Outpatient total {/year)
~IPD no. (cases/year)

-Mean hospital stay
-Direct medical (fcase)
-Indirect medical (fcase)
-Non-medical (work loss)
-Social cost (fcase)
-Social cost{/year)

~IPD + OPD

15,391

4.4 days

12,565
3,745
6,475
30,135

463,807,785

2,760 480~6,441,120
66,260:(32.9~43%)
21,800~28,492
4 days
11,357

247,578,240~323,577,945
340,882,464~ 541,287,802

36,030x45.9%=16,538

5.6 days
18,209
1,415
4,581
24,204
402,038,780

B R i 4 g R T

a

&

Ve, Taiwan

5
A

d

1
|

PR

oo T2

SERERRFRF T A (2 )
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PR AT R B AR B B R AT S BT B A 0 B R RR AR Y
B E = EELA“F%;_*"%}%%H%H iéﬁ}i}%%iﬁ S H

;z‘g; SHUTHE | SRATHESR | SRRTH SR 8 gi;;;j’;’i SRATHER | FEFSRRT
P Stk SRwpad | BEeaEar | 2dRew R A HmERE L8 | HEOBRE
Sl PSR @ AP (1000 ek E-% T oPEd -8 {15,000 NTD/ MEAEAER | FWE Sk
(56.7%) (365 NTD/E#1) | NTD/ &) &R F i 35 ! ) (15,000 NTD/#)) | L& (NTD/ )
2001 | 313,354 114,374,210 313354000 | 427,728,210
2002 285,460 104,192,900 285,460,000 389,652,900 15,469 232035000 232,035,000 853,722,900
2003 | 279963 102,186,495 279963000 | 382,149,495 10,970 164,550,000 164,550,000 | 711,2490495
2004 246,240 89,877,600 246,240,000 336,117 600 12,927 193,505,000 193,905,000 723927 600
2005 234,513 85,597,245 234,513,000 320,110,245 13,042 195630,000 195,630,000 711370,245
2006 227,285 82,959,025 227,285,000 310,244 025
£ 95,463,560 261,544,000 | 361,000,413 196,300,000 196,300,000 | 753600413

A BB ERANERED FEFHARE 2R B B TH ISR S2.3~2.950, 8 sk i 04T R 2
HHEEHEA— K.

boak—AALHaniEai TREH B2 Fienbhhy, TRYHAR HO4RTERE.

c. ﬁiiﬁfiﬁﬂ H rf-’r&@2005~2005m B EEHEE

8.h WK B Wkopd A v IvE TR

~ftk i & A w e (Effectiveness) @ 2 52 JR= &) MSD shiiop & &

w RotaTeq & = #&] GSK iy 1k )J% % w Rotarix =~ R A2 PF 7
P BAT G ARE-F RO EFT AR R ) R GE
T3 AEaipock AT g5l 2 paipi it 2 tEP A X 2
o oA 4 RS REFE 2 200 RO Tk ks d S
LRE B LIRS vk 1R R A FI AR R F IR o

RoOME CIREGRBEF ARG L OE § - & F D EDiEp otk 0 B

‘,ﬁ N

5 Z E Mg poock FA) o RotaTeq 7 A & 24 AFE wihy § &

=

w o Frp ﬁaj{f?iﬁ?ﬁﬁﬁ?k%ﬂﬂ]ﬁ?ﬁ%ﬂ%%i G1-G2-G3 %2 %
Fﬁ%ﬂi“]é’f‘ng‘%’K’ﬁ x4Feiproc %k 5 @ Rotarix 2 H i 383 a4 #
Hepd A THETH? G2 G3-GA ¥ GI 7 f 2R ik (v
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BRIk W A R

RS X ] RotaTeq (MSD) Rotarix (GSK)

#psEhBEiay | AGLG2G3G4PB] A:89-12~G1P1A[8]
4 WC3~MGEP7[5]

A A 3#1 (2,4, 64 )8 #6~1208, KW £ S, | 28] (2,48 ); £H6~14, % & Jdi K =
T — MK ES2E A4 P # % £64 A i s

B %82 ml AW iBA 2R S m

BHHEE S gy ol B W

BEEESE 6.7~12.4 x 107 pfu 10655 ffu

B RA 2~8°C 2r85C

HHFR EE e 5 RE s E0 5 E1)RE tEETHEAR L BRBEE L EHH

3ELFR(EER)
&% ME ~aRVILE | 74% 70~ 72%
~g ERVEE I | 98% 85%

BY R B k)

i 4 (<10%) a8 45(# & # 50%)

B4R A (S) HAT R - BIR A A GH(RR=16) | S48k - &5 e Attt (RR=0.85)

# % B A (427 m) (154 m)

g 19.7% (vs. 19.1%) 12% (vs.7%)

~pf i 40.9% (vs. 43%) 39% (vs.36%)

b RARHE W S IPVFEEE IPVFEER
OPVey g E o OPVart B8 4 ~ 2l Mk - e m—n

~ediatries, Tulchwng vt , TAwAn

Ko Tk W e R

Fa i ek W | RotaTeq-MSD Rotarix-GSK

8 PR A G1,G2,G3,G4, P8 G1P8

ol -0 W 1R AR BT A | 2,468 2,4 1A

Ha sk o Ak W A% & A | 2000 NTD x 3#] | 2500 NTD x 24

= A o R o T BT 6 2R _ 74% 72% (u: 487.1%)
~ 9 A Y W R T B 2R 98% 86%0( =k M95.8%)

B ALY W o BT A e 2 R ' 95.8% B5% (1 # 100%)

B =D Sk SRR I, A e R ' 86% 83.8% (= M91.8%)

F =S R R U e BUR 63% (1 iM71.9%)

R o O BT 0 R 88% (:#85.6%)

SGo¥ - S EAREAGRARIUTSHE | (:i178.9%)

SR 3 —, =4 B 4 e I 4 R ’_ (%#90.4%)

B, o D S s B U R s R (1 196.0%)

B A —, R e o B AUY P, A S e u R (5% #83.8%)

, TARLWAK

~E AR R R RE R e A E R AR TR E AT B 2
Lyt £z H(MSD o RotaTeq > P enE A& * 5
#7 e i 2,000 )& = &(GSK s Rotarix > powr cnE AHEE T * S AT S

2,500 i)ﬁ”%}’%:jﬁaﬁ B R s Ak

=
TN
i
_5
N
5
=
&y
oy
i
\3\
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!
F
*

STF R T B G AR RETRF R TS

P & o Ao F (Cost-benefit) » & v et § * -3 5 &

gt

FTA R (Z AR Z A5 £ 1,500 < 1 3,000 AFTA ) o R
AN R L AL REY S EG T S E VY P
ww%% ECERRE ST e

SR (oA ST ) o

e R AR RGR E N R R

B o 45 P 548 B P SR S RRA R R

RotaTeq (MSD) Rotarix (GSK)  RotaTeq (MSD) Rotarix (GSK)
NTD/year 361,000,413 392,600,000
BREEEERE  725% 70 % 98 % 85 %

B MAeRm -261,725299 -252,700,289  -384,748,000 -333,710,000

g 147 & % (NTD) RotaTeq (MSD) Rotarix (GSK)
Wlkm SR WA RN S KA 646,473,299 586,410,289
A A AL L S 200,000 200,000
e ] R 9 9K 8 BB 84 8 1 (1,000)  3,000(= 1) 2,000(=#])

kB G A H R R 600,000,000 400,000,000
~ B 1] ko 4 3846 & 8% 15(500) 1,500 (=) 1,000 (=#1)
ks A MR A 300,000,000 200,000,000
H, TALWRI
. 'f _%_ »

LA pIen e ko R R e BE arkig o K F
R F Y S RIS E RS SA T R

Jaxy
™
4
id
T
ST

2006 & £-4H ~ ¢~ 5 £ 33 Btk LR L fleh

BB R L > 7R T A R RI(F )

AL A R
\ﬂ\ ¥ L% ! ...; \'

T LI e L
N=33 FAHAEIR
A1 3%/« (N=16)
w#(N=14)
#1446 (N=13)
o (N=12)

DY

| Ha(N=17)

o 48 18 9 W R | T Em/e 8

wwasnasnmunny  THARRERSS ME

H, TALWHAK

24



GES

FAEL - LR E R AEH R FD e ’ﬁﬁﬁﬁﬂ%:&&%#lj
Bl i 2 I i o FR IR TP R %#%5% e 7 1
PR LRI HRpES DESRE FEP L - T - 217 pih® g
D BE A AFATRE R A B o e R RRREA T L RS
SRR L B L R SR T LB FamkOES S KEFE L X9 o RIEILR
FZ D Z &GRS AR o f 2000 # (20 7 endhkom 4 A FIAIA & 5 Gl
G2-G3% G9- e § G52 Gl2#+AlMbkm+ N> BELE -

oS A b ﬁ#ﬁﬁ;{%ﬁﬁ%&?(MSD s RotaTeq 2 GSK 7 Rotarix)
BRTREHAFL P IV EF D ETHDER TR BRI BEA A f Y
EHIFEDHIEY > - BUrIREF 2B TRy 0 - 1A B S e
By B 72 A §FEI P T RE T RAIERES Gk

G R RR ST ORE 2 RRAGOFR ) R EMTRE
BREFROFAD Y f BRpIATORBEN ] LA ELH E - dod - SR
ﬁ%ﬁ’ﬁﬂﬁﬁ%@iﬁﬁﬁ—;ul,%mﬁ P ARICF o AT ] Hrn| gt
ﬁ@iﬁ%ﬁ%ﬂ%sk4€hﬁw;wwmm%#~m4LW%ﬂ RAcd keng 2
AT E N RS EARE C EEEE A o T EHE R REFT R £
B R g v R -

HamiaEag
- SR R RS R AR E A
~CEE RS LR f
lApEESFEERG i &S K2 - 2004 Emb6]% B2 F
- #TiaE o
2.8 B R OF R P B R L A AL g S A R (
% % R CDC Parashar U 2 % i NelsonA) - &+ B & FEamr g3 ¢

BRROFHE T DL LEEWE BT R LG ER0E
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Fene @ R L S 2001~2003 G ¢ 4 ¢ K 4 2005-2006 G 2
FEREPRPFRLY RN LA EFFORE  FETETY

422,500,000 ~ &7 4 %+ S HaAt A B 8 L enied ¥ (4 13,000,000
R)bed S EFEOMREE ST KPERPBEY (P P REFR

poraAFheand 6 g v -7 04 ¢ K 2005-2006 R f i B) i K

)

%) 200,000,000 =~ 4 (6,000,000 % =) A=+ & £ #x %o a5 L
ALY G RREIORALER TR (A - REFELELR
R AT

R B G B RS

wimE  RVEE RVig# Mz RYgE

LRI L A MEAK  wERT BReA BRAE  AEEN
ES 1995 Cost-effective 4.1 million 0.42/10000 $564 million $ 817 million  $30/& &
E::| 2007 Cost-effective 4 million 30/5% $319 million  $574 million  $62.5/& #|
# 2007 Decision analytical 632 000 k3 £54.5 million 60/ » 12
®H 2007 Cost-effective 600 000 3/ £12.2 million NG £25/& #

(£35/ Rotarix)
A 2005 Cost-effective 1.6 million  6050/%  $3.1 million $ 2.2 million $1-320/%42

5 #51 % 2006 Cost-effective 540,000 387/ & $362,000 $44 620 $2-$25/ %2

2 &Z 2005 Cost-effective 63.6 million $191.1 million NG $2-360/ 242
BB R 34.4 million 3.7/1000 $29.9 million NG 2
FEMABEE 274 million  1.7/1000 $11.43 million NG -
B A B K 1.8 million  0.1/1000  $46.9 million NG =

- 4 2006 Cost-effective 22,900,000 0 $7~10 million NG

F i 2005 Cost-effective 6,800,000 - $4 million

-5 4 2006 Cost-effective 22,900,000 0 $6.3 million 3$14.1 million $15~30/& &

o5, Tatchwag Ve , TREWAR Current Opinion in Infect Dis 2007;20:501-7.
3H REAB A B B2 ABITE S LR BT BRBNEY
Fp o AR LR REE ST LIRS - TER S
42000 i 114 4 HF & fa 4 iR 7 AU - 55 3Gl 5 b &
Bm % G3IAG2-2000# 1t >GlLEGY LA »REG22 G3o
~HAk o F A Tk B R
~o b s fithk A Ry MR RS 3 L GL- G2 G364

GO Ak 37 4 o sk Aty £ R - MSD éhRotaTeq 7 T

i

Jit

J(F = # % & & 2,000 ~ > & 6,000 ~)+ @ GSK 1 RotaRix v JR = #
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\\\?{r

(P %3 § % # 2500 % > £ % 5000 %) &4 kv F Eock (Hix
ir SLig e % @ RotaTeq $+ G1~G4 & GO Al p 4 § # it sva ¥ 8257
7k > HkE mﬂ.‘é%,;}%}?r,‘fr iHT 98%»c%k o ¥ 0 95.8% %;{%ﬁﬁi a
e 5 @ Rotarix 1 & 4+ GIP[8]F »c > e+ § % B4k hE 4|2 = i
ek o $HEE ks 3 BT 72-85% 0 TR0 85% ik md ke
o)o A A E S L L4 Dk B E > 4ot * & & 1,000 < 7 MSD
1 RotaTeq #sk 4 A v & £ 9F 1,000 ~ (X 3 H) x 3 A X
200,000= 600,000,000 = (6 i)« 4ri# * & & 1,250 ~ (2 % % 3+ 3 )¢ GSK
¢h Rotarix ko + & w0+ & 5 F 1,250 ~ x 2 4] x 200,000=500,000,000
~(5 )
o AR R Bk A AT DR Ao AR
1.72 RotaTeq (MSD) % fz & @ © 2 £3t 2 2007 & 11 » & B8 {7ehe |
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The relationship of cold chain system and the potency of MMR vaccine in

Taiwan: Measles vaccine and Mumps vaccine

Abstract

The MMR vaccine has been used to protect children from the infection of Measles,
Mumps and Rubella viruses in Taiwan National Vaccination Program for more than 16 years.
MMR vaccine is a trivalent measles-mumps-rubella combined vaccine. It is made of live
attenuated viruses which are unstable unless stored under a proper condition. To maintain its
potency, MMR vaccine should be stored under the recommended temperature ranging from
2°C to 8°C especially under the subtropical climate of Taiwan. In the year of 2007, we
conducted the study to evaluate whether the cold chain system used in Taiwan would be
satisfactory for the storage of MMR vaccine.

In total, 114 MMR vaccine samples were collected from the locations of Taiwan area
designated by CDC. Among them, 73 samples were from health stations and 41 samples
were from local hospitals/ pediatric clinic offices. The vaccine samples were then assayed for
the potency of measles vaccine and mumps vaccine. Our result showed that all of the MMR
vaccine samples meet the label amount for measles potency test. However, 46 vaccine
samples did not meet the label amount for mumps potency test. The storage condition of the
MMR vaccine in each location was also inspected and analyzed.

Our study demonstrated that the potency of mumps vaccine would be influenced by the
cold chain system and the management condition of MMR vaccine. The reason why the
mumps vaccine of MMR vaccine seems not so stable in Taiwan needs further investigation.
Nevertheless, results from this study reveal that the cold chain system used in Taiwan is still

satisfactory for vaccine storage.

Key word : cold chain ~ mumps ~ measles ~ potency
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- HEERE

(=)~ H#
I.MMR R &% 3w :
(1) ARz, Lot No. G0920, exp. 2007.04.05, 5 vials °
(2) ARz, Lot No. G3345, exp. 2007.10.13, 5 vials °
(3) ARz, Lot No. HO587, exp. 2008.02.13, 5 vials °
(4) ARz, Lot No. HO588, exp. 2008.02.13, 5 vials °
(5) Biz, Lot No. AMJRB330AA, exp. 2008.03.31, 3 vials °
(6) BRz, Lot No. AMJRB389AA, exp. 2008.03.31, 3 vials °
2. Antiserum - Measles antiserum : Denka, Lot No. 137011, exp. 2008.01 ;
Mumps antiserum - Denka, Lot No. 147011, exp. 2008.01 -
3. 2B ET e Vero P @ Vero w2 > kg ATCC o
4.099% 4 12 & @ -k (normal saline) ﬁrﬁ o
5. Minimum Essential Medium (MEM) : HyClone, Cat. No. SH30008.02 -
6. Fetal Bovine Serum (FBS) @ JRB, Cat. N0.12203-500M -
7. Trypsin : SIGMA, Cat. No. T-4799 -

8. Dulbecco’s Phosphate-Buffered Saline (PBS) : Gibcol, Cat. No. 14190-144
9. PSA antibiotics : Biological industries. Lot No. 519297, (Penicillin : 10000
units/mL, Streptomycin : 10 mg/mL, Amphotericin B : 0.025 mg/mL)

10. T-75 ~ T-25 Cell culture flask, IWAKI, sterile °

11. 6/96 well plate, greiner bio-one, sterile °



12. 96 well diluted tube, sterile - -

13. sz7k °

14. Cell count chamber

15. Growth medium (8% FBS+1X MEM+1.5% NaHCO;+antibiotics)

16. Diluted medium (1X MEM+ 1.5% NaHCO;+ 250X Anti-Measles or
250X Anti-Mumps)

17. Maintenance medium (3% FCS(%5.56°C304 452 % it )+ 1X MEM+
1.5% NaHCO; )

18. = =X z45-k

19. Disposable tip (100 uL, 200 uL, 1000 pL)

20. EZ-PCR Mycoplasma Test Kit : Biological industries. Cat. No.
20-700-20

(Z)> REKHAE A H7H0H -
1. 2 %% >3 ¥4 (BSC; Biological Safety Cabinet : Class 2 Type II-2A+)
B M F & 3+ (Maxima-Minima-Thermometer)

e B E (cytometer)

Sl

2 i ® (STOVALL)

5. Mcg ¢ (Gilson) 1000 ~ 200 ~ 100puL

6.37°C, 5% CO, incubator

7. & 173 %8 (SPSS ~ Microsoft Excel, Statistical analysis 2007)
8 R é&pvrid4f & & E (Biometra Tgradient)

\";w“l’

=

(- )~ MMR # &4
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1.

2.
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1.

PEPER 96 &£ 5 1 ~8 9 o

PRI AE LG FEL R T RFEL TR & HFR -

otk AR T AN LD FL hiT AP 2 MMR # 4 (8

ik 96 EAFEH AL LVE TAVEEREEE TR, 2B

RIEERAE(CHE- )R PRFEZELIMREZIEHE X2 A
Fu 4B 10 55 (0.7 mL) & 5 B & E2 BRAEw #B 6 75 (6

mL/#%)c A=A R ek 42 A B DRE iy > (&
HREDBEL BB RRIEE -

EoERFEEF () £BFFRA Q) PR R DL

B) Fx kP B RERT 2 @) PHEDEDERE O ®

GYFAT ShFEEAMERE (6 RFEETHRRE » BEFRF

(7) %48 B T4+ (cold chain monitor) & 3# 2% $J f2& - (8)

FABFTWLAET A 0) LFFEAR Y ER LR (10)

SR St R K A

AEE P2 e B KB gkl e dh 0 MR MR R E

T&?@ﬁ#ﬁﬁﬁﬁﬁ&’&%i?%ﬁ’%aﬁﬁfﬁﬁﬁiﬂ

v T ek iRF 4 ¢ B Rt "a‘iﬁxr? S EBOGR Z TRGE o

AEARAPITRRE 0 IS AT R 2

\\ﬁr
e
R
=\

=

Mycoplasma;3 % 2. & & p% % i 4 » J& (Polymerase Chain Reaction,
PCR)#& ip|
EZ-PCR mycoplasma test kit
(1) DNA extraction

A.Transfer 1 mL cell supernatant into centrifuge tube



B. Centrifuge the sample at 250xg for 2 mins

C. Transfer the supernatant into a fresh tube

D. Centrifuge at 20,000xg for 10 mins to sediment mycoplasma

E. Carefully decant the supernatant and keep the pellet

F. Re-suspend the pellet with 50 pL buffer solution and mix through
G. Heat to 95°C for 3 mins

(2) PCR amplification
A. Prepare the reaction mixture

sample positive control

H,0 35 uL 39 uL
Reaction Mix 10 uL 10 uL
5 uL 1 uL

Total 50 uL 50 uL

B. Place all tubes in DNA thermal cycler
94°C (30 secs)—94°C (?TO secs) —60°C (120 secs) —72°C (6()| secs)

35 cycles
—94°C (30 secs) —60°C (120 secs) —72°C (5 mins)
(3) Analysis of amplified products by gel electrophoresis
A. Apply 20 pL of the PCR product to the gel electrophoresis
B. Use 2% agarose gel
C. The size of DNA fragments amplified using the specific primers is
270bp
2. NIBSC in-house PCR
(1) Sample preparation
A. Put 1 mL of cell supernatant into each tube

B. Place samples in drybath at 100°C for 10 mins

10



C. Remove tubes from water and cool to room temperature
(2) PCR amplification
Forward primer GPO-3 (5’-GGGAGCAAACAGGATTAGATACCCT-3")
Reverse primer MGSO (5’-TGCACCATCTGTCACTCTGTTAACCTC-3")

A. reagent
treated cell supernatant 10 uL
100 uM primer GPO-3 / MGSO 0.5 uL
DNTP 1 uL
10X buffer 10 pL
25 mM MgCl 6 uL
ddH,O 72 L
Total 100 pL
B. program

95°C (5 mins)—94°C (6|O secs) —55°C (60 secs) —>72°C(120|secs)

40 cycles
—72°C (10 mins)
(3) Run gel
A. 5 uL of each PCR production is run on a 2% agarose gel at 100

volts for 45 mins

B. The size of the PCR product is about 280 bp

(Z)~ Jp# H 7P Rl# (Replication Time)
Rl T p & & # Vero ¥ 2 E.ig MOI ( Multiplicity Of Infection) assay
1. f2iffm?e el W) 5 3~ 13~23 33 enVerokm®2 2 2%3 1 75T flask °
TN TR 255152535 R aVerom e o

2. e 4 £ I monolayeris » & B S Bk Bo— 33 A AL 1L dm e BB

11



¥ H e Hcp o
3. & i e - ek B el A 1x 10° cells/mLenim e ik > % §
& 3t 6 well plate (2 mL/ well 5 84 /1% &) » ¥ *+37°C, 5% CO, B %
L S
4, & Nt B— 6 wellplate » ™ imre 2t #ic B2t 5 Hwell? 973 2 mie #ic
B ’ﬁ'\ UI%-*\MOIﬁrﬁ S He o
5. £ # mumps antiserum (Denka, Lot No. 147011) £ measles antiserum
(Denka, Lot No. 137011) 1 % 7 *52 i - aud 2R A+ 108 - %
B oo w|fe @l = 7R H;TL LA 2250 % e R e
6. #-c plirmd 7 2 & (35 1 AMIRB389AA) & 1 R fFf iR %
R B2 H&HEEREBRAEIF2Z m% kR 2 #cE > 2 diluted
medium igﬁ-ﬁ%xé }%%“;‘Eﬁ&.ﬁém’?éﬁiﬁﬁﬂ MOI & %
0.0001 ~ 10 MOI -

1 x 10° cel/mL — 1 x 10' virus/mL 0.0001 MOI
1 x 10° cel/mL — 1 x 10% virus/mL  0.001 MOI
1 x 10° cel/mL — 1 x 10° virus/mL 0.01 MOI

1 x 10° cel/mL —> 1 x 10* virus/mL 0.1 MOI
1 x 10° cell/mL —> 1 x 10° virus/mL 1 MOI
1 x 10° cell/mL —> 1 x 10° virus/mL 10 MOI

7. 8- & 1x 152 6wellplate r #-F Bwell? 22 £ %248 » ¥ 118
PBS = 2mL4e » 5 Bwell » (st 2 #25 (5 » 3R kiR o

8. %—7‘5,5}? 6 2_ ¥R iE7 ke MOI JER (10~1~0.1~0.01~0.001~0.0001
MOI) %~ %|4&48 % 6 well plate® > 4% & 5 0.1 mL/per well ©

9. Bfhisenime E N REF R > TR TRIT 60 A4 o

12



10.
11.

12.

13.

PR (T2 54 s 0 £ 04 PBS ‘;%-;;tlfwz:’z o

e r F AT 56°C304 4% F T2 3% A i 7 33 % Rk maintenance
medium (2 mL/well)$$ » #237°C, 5%CO 3 & 4 ¥ 5 % » £ &K Tt
Bomd R KT L e k2 o b 2 -80TC kBT -

:li—iﬁ-ﬁ_}%-’i (62 A4 > 52 0~24-48-72~96~120~ 144~ 168
JopEfS A BB s X kgAY 80 C kP BT o

- ,% 12 %= = {8 A7 B2 TR WA o PR A fERLS 0 BT RIEHR Y

N ERE RN

()~ :)}i;i 4 W% JR] 2 (Virus titer titration)

1. B~ & monolayer 2. % 34 © Vero w*¢ (X 5¥g T-75 flask)> 12 0.085%

i R o H2d BAFY BT E s £y 10mL
2 e R P E A mL T 7 2 mre i o

a1 e dipdvero i el 5 1x 10° cells/mL éhimre
Rexe > T -H o %3 96 well plate ® > 34 4e » 0.1 mL 2. w%2 ;% (0.1

mL/well) > %% 37C,5% 2 CO, 8 & a7 % * o

.&ﬁﬁrﬁiﬁg%@mﬁj AR DR SR RS

AEENGHRT L EBFFEY DR Bk Y T pA 4 W
2 fF R e

B~ 121°C, 30 mins & /&= F2 96 well diluted tube » #-+ - #i FArr
1.8 mL 7 Jpp7 dew i2.250% g -

BB 3 24t EHRRIEM o &5 02 mL At r H I 4§ AR
RZAREY R FRFI0RHE 4 1072 107 e Fa Y
o & - FRlleHoEE s £ R R

PdE RS

13



SP —0.2 mL 02 mL 02mL 02mL 02mL 02mL 0.2 mL 0.2 mL
vV e IV VA /!

% 18mL 1.8mL  18mL  18mL  18mL  18mL 1.8 mL 1.8 mL

Rk 10 10 10° 10" 10° 10° 10" 10"

7. B&%B,% 2 & #4F Vero ¥z if1 96 well plate ¥ ** BSC ¢ > £ %ﬁﬁ? 6
SR 7 60 mins 52 A B (100 3 100 )4 B4 » 2 2 963t
s K AE Y 0 F - FHREF £ 4 10 wells 100 pL/well » 33505 8 ¢ 4 5
DESCL AN TN RS g S L

8. :Ié’:—iﬁ,?fi 7 7z ﬁ‘% ¥ tmre e 96 well plate % ~ 37°C, 5% CO, #

P E R X 3~4 X $H7F 7 mumps antiserum 23 % %
0.15 mL/well « %3 % 5 X B4 213 CPE - # t & #FH 1%
CPE # f #i 4 {5 e45 8 % o

9. »zip 3+ & (Reed Muench Method)

()~ &8 84 MMR & @ WA~ Fr% 2 5 oc i Rl

1. #-mumps antiserum (Denka, Lot No. 147011) ¥ measles antiserum
(Denka, Lot No. 137011) 117 3 a2 & F a2 £ fFR 2108 - £ %
B o w7 SR L 2 250 TR g T -

2 P~ & monolayer 2. % 34 ¥ Vero w? (X 10 ¥ T-75 flask)’ 12 0.085%
R R B2 A BRI BT L g 3% AR AL R
FH LR 10mL 2w iEk 08 5 mL 477 2 % e

3. R #h B 2 g KR kvero e el 7 1x 107 cel/mL 0
o PE R o T E-H L K T 96 well plate P 0 & 3t 4 ~ 100 mL 2. fm¥E

7% (0.1 mL/well) » %> 37C,5% 2. CO, %47 # % o

14



4. P~5121°C, 30mins # B+ 2 96 well diluted tube » # — FH-fF & e »
1.8 mL g 75 2 AR frk G 2. 2508 AR iR & ¥ -

5. %k REAR T o REURE B 3~5 3 L RRFFRRGERE
omulErghr 2 L RFREY TR ENKENY B RS
LR X

6. B 5 257} R 0 LB 02 mL ANt H I 4 AR
RZHFREY AR F I0RHFE D 1071 107 A
W & - FRRWIEE S S F RS 2 RNl - £ R 2R

7. E B IEHRY 2

SP - 02mL 02mL 02mL 02mL 02mL 02mL 02mL 02mL
A Vg Vool R Y 7
¥ 18mL  18mL  18mL  1.8mL 1.8mL 1.8mL 18 mL 1.8 mL

FREE 10 10” 10° 10" 100 10" 10" 10"

8. B~# 3k 3 © fdd4+ Vero tw® 7 96 well plate ¥ ** BSC LA A B 36
SR 60 mins (52 A AFEEE (100 2100 )4 B4~ H 3 2 2 96
well plate ¥ » & — F- 1§ & 4 10 wells > 0.1 mL/well » £ 35& d ¢
] 4e » tm#e (cell control, CC)~ £ 1# (medium control, MC)~ [5 {4 (positive
control, PC) % #wz. jj(antiserum control , AC) ¥t & i o

9. ;Té’s-iﬁ,ﬁ? 8 2 ﬁ‘% 2 tmre e 96 well plate % ~ 37C, 5% CO, B %

e A 7 x o XNE S X RstieF CPE- ¥ &t i
CPE 7 f i 4cts bt % -
10. » % 3* & (Reed Muench Method)

15



i
*ﬂ

*FF © % =35 Master£2 Working Verow®#seed lot systemz. (& 3+
3605y ) = > & Nfcwr? 2. Mycoplasma ;53 ZPCRH#E B¢ == » & %35
S (4oBl- )e ¥ 7 e % 2 Veroiw e % B in JT\ e oA 3 R
Sensitivity 2. 82 58 2 ‘fsm’iéléi?:f}isi ZBER AT o d FEHREST T
Ao F 35 2 verodm e il 0 H W 2 S Bl (TR A 200 RS
TF PR N IREF G (R - ) o REFRRE O R T E
2 imee BB et @5 1 MOI B> el 0t @ e PR O B A sy
(F=)> teh3td2 Fpoh 2 awﬁ’g Ko # AT RS T % 35 K verodm ¥e 5 e iR
%iﬁ@i%im%o

ARB7FRSMMREGHFR FTEZE Av I3k F AP ETELR
2. iF 2 (4o'fsk- ) fed CDC 3 & & 5:% MMR £ w iT & scdp $+ 5.2 %
FEES NI I IANE S 21 BRAGGFTH S 2 4 %"f"’*)fi’i%’

:g’\ﬁiqtg‘ép %—;—_‘»«Lr\t‘gf]?;}%]!;‘béﬂr% ﬁot]t%gz,;;\a%%m p
MAaPg R TSR0 FE T 3R 2 R R X834 M Database £ 2
ZrodPdr AZ B A RI TR MMR R ERT 2 2
i% (Lot: G0920 ~ G3345 ~ HO587 ~ HO588 ~ AMIJRB330AA ) o # 1k & [/ &
*EISEEL A 56 FEsd 12 41 FF & ]Fﬁly?*}‘”‘“r’ LI FHE= X
e 115 BHEANE-) oD LRI R AR THRNE LFELHE 22 TR X
BRBE2BEREEENG THRE EHEFEZ ) LI al gk 2T
A -

\\\ﬁr

R

a
e

)
W
il
=
gl
fis
3
e
=
b
ﬂ\
=
i
3
A&k
i
A
4

(“

N 5 4 3 2
A N
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SRR o MA FEUED T2 R 2R T ER LR LCD R
SRBEKTEBEFEKERYEG 15~25CLEiA4 -

54 MMR 257 K2 frp & 9o IR B %

FI#* % 35 % vero sm¥e i£ T MMRIR & B w ¢ Frh % H,\!\,_;H;‘]Q ,\;};‘5% Pl 2
B HEF A Fube BIEL (G0920 ~ G3345 ~ HO587 ~ HO588) 3+ 94
thA%c2 B fenH - 345 (AMIRB330AA) 21 B & o %87 ARG 46

BRSOt R R (T AEREE B)R O NRE = 107

TCIDsy/dose) > f+ & 355 £ 2 W0 F W 50549%  AREF k%% 73 & WHO
IR 2 A MR O LS 2 107 TCIDso/dose) ; # 7% Jj # 7%
2R R RS B4 = 10° TCIDsydose) » # & thi57 £

s

100%; 2 B Fe 21 Btk & 7% 2 %%:'&:;}%}, sl 38 E 7 B Rz Rk d
22 WHO 2 £ 22 2 LW L4 = 107 TCIDsy/dose 7% 4 = 107
TCIDsy/dose)(# = ) » 1ol FFHR iRl & & B3 e $H5LE w 2 »xip 3200 @

> - = A
Fu2fEisz & °

W
R
i\._{\'
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Fr4t A Bz B MMR R & 5w AZ RS BT mA 45
BEdeT D H 0 peg G0920 G H - kA (G 96.04.05) 0 R AT R
¥ % 10> TCIDsy/ dose ° T = 10*° TCIDsy/dose ; & BI]T\ N }]%* 1 P
SRR BRI BA RIS 80 o) IR R ok
BRI G A ERsRE E(Ble A~D)e 5L G33453 7 T B A (%
# % 96.10.13) » R BT AL E 10 TCIDso/dose » 7% 3 10*! TCIDsy/
dose ; ¢ 3 5 BHrz ’%ﬁ{ :\[}%—* P i R R MR B (W
TLA3%) : o 4 »eff BB # S 5387 B (Fz B~ D) 445 HO588 3
14 Bh (T 5 97.02.13) » RAOTH RRL 10" TCIDsy/ dose » %
% 10*° TCIDsy/dose ; F 8 1B 2 " AU R R S MR G R (T
57.14%) 3 7% & ol B3R £ 387 B (Fle C~ D)o 4455 HO587 &
W 72 Bk (W3 97.02.13) 0 REOTHRAML S 10°* TCIDsy/dose °
Fe% % 10" TCIDso/dose 3 # # § 33 i 2 "8 4 20 iRl LR % i i
iz B (1 45.83%) 5 b pA xR Ao B EREz E (WD) -

# 5% 1 B Rt 5L AMIRB330AA 3% 21 B+ (»c# 5 97.03.31) -
R RAE S 107 TCIDso/dose » fir7% 5 107 TCIDso/dose 5 @ Jn 313
H B PF A i 35 5 AR R 1.34 x 10° TCIDso/dose /7% = 5 x 10° TCIDsg
/dose ; ® =X k¥ ket AL .Jﬁ‘\ k[}%af E % }%‘% i R T AR
CESE

\‘!I

H‘
|l

=53

¢
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ek EREFZ L LR ER T ARRBLEREE N -
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TR R ERk Tk MMR £y 0 BT A wg w I
I DABY PR R Ry R AL Rk 2 R MMR
7oy H%K@%\ﬁ{ﬂwlﬂhxAﬂawﬁ%wjﬂmrﬁﬁ W ELe
G0920 (96.04.05) ~ G3345 (96.10.13) ~ HO0587 (97.02.13) 2 HO0588
(97.02.13) > *5 4 G0920 2. ¢k > ¥ #h = e HLAPRIL /A 22 A B & R
FRZVFRET G TRy A BB 0AB% > G3345 (7143%) > HO588
(57.1496) > HO587 (45.83%) °

= 3M BREARSRIAARHRETFZBP
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REMSFL AR ERRZ RS ET 0 § RIS BnR ¥ EHA 3D
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DIHTHRERT R F N T7826%  Bor R E A R RERF - HR ’ﬂj‘\-"ééﬁ
:}ﬁii B XA ERG B T ELARE S AR ARES D
B WHO RZ2Z @& * FF-nEEBFPHRFOLEEFRDG MR 7§
PR el o A R L Hen Lz F 2 Tl pF -

SRS S R R ’“ﬁ’iwjﬂrwﬁ AT RE
2 (A 210" TCIDsy/dose ; B : =10*7 TCIDso/dose) = 2k @ » i # A &

FR AR T B MMR RERY > R EERETE > B Ay k2
%ﬁ%%z*éf T I AL GO920 2 ‘o 6 2 8 A R MEIDT B AR A

S B2 B RG A 158 5 WHO (=10* TCIDsy/dose)2 2% o ¥
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