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Bl T 6S KRG AR 65Kk A A 23A346A~14~23F~ 15A -
3-19A %2 35B % -5k T iRAE 5 15B/C~ 15A~35B~3-~23A~11A % 10A -
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Key word: Streptococcus pneumoniae ~ serotype -~ epidemiology -~ capsule
polysaccharide vaccine ~ protein conjugate vaccine

After a series of strategies since 2007, the Centers for Disease Control in Taiwan
implemented the 13-valent pneumococcal protein conjugate vaccine (PCV13) into the
National Immunization Program for children in 2015. The aim of this project is to
monitor the serotypes of Streptococcus pneumoniae isolates obtained from invasive
pneumococcal disease (IPD) patients to provide information for vaccine policy. The
incidence of IPD in 2021 is estimated to be 0.86 per 100,000 populations. According
to age groups, the incidence in age groups of 0, 1, 2-4, 5-17, 18-34, 35-49, 50-64, 65-
74 and older than 75 years old was 0.78, 0.70, 1.66, 0.13, 0.21, 0.28, 1.27, 1.64 and
3.75 per 100,000, respectively. Children 2~4 years and adults older than 65 years old
were the most affected groups. According to their residence, the incidence rate was
0.82, 0.50, 0.87, 1.09, 0.85 and 2.68 per 100,000 in Taipei area, Northern area,
Central area, Southern area, Kao-Ping area and Eastern area, respectively. IPD occurs
more often in lower temperature seasons in winter and spring. The number of male
case is about 1.8 times that of female. The case-fatality rate was 11.0% and 10.0% for
male and female, respectively. The major serotypes were in the order of 23A, 15A,
19A, 34, 6A, 3, 14, 23F, 19F and 35B. The major serotypes among children and
adults were different, serotypes 23A, 34, 6A, 14, 23F, 15A, 3, 19A and 35B for adults
older than 65 years old, and serotypes 15B/C, 15A, 35B, 3, 23A, 11A and 10A for
children younger than 5 years old. Currently, 44.2% of S. pneumoniae isolates from
IPD patients was included in the serotypes of 23-valent polysaccharide vaccine
(PPV23), and 41.9% in the serotypes of PCV13. In recent years, the occurrence of
serotypes protected by vaccines decreases while that of serotypes not protected by
vaccines increases. The results of continuous monitoring provide the epidemiology of

IPD in Taiwan as well as invaluable information for future vaccine policy.
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iR 7 L 4Tk AR 4 2 Penicillin 2 £ 7 3% 4 #7 Cefepime ~ Cefotaxime % ¢jn
ZR AR - [3-8]

SHTEPHETREERY (- AREOpBIL P w e A R 0 -
A E R W daTk F ROk Wi 2§ pERL v (polysaccharide vaccine) » ¥
- i k0 FREW Lk F s pE R RWE 2 k9 F8 & A& v (protein
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R d R e R fRA Ra BB S PCVT BB 2 87 Rg27 2 fh 2

o)

RIS RG A7e02h PCVT £ a8 ¢ i FA N FARA L » Hulddare ¢
AR ] ) 19A B seet F A0 2 ks B R bt R 2
REmEg S g F 4 Bl x §AThe 2 S B A REA 2 PCVIO
2 PCVI3 % toid B85k is gt » @ * » H¥ PCVI3 % 19A ¢ § d £ ¥ %
AP s F T - IR AR e e 50 T RR I TR
SR AR R L B R AR AT FeE S R 1 RS
H2 AT § ROR N BR B ARt > B A e R 0 B R R B R
f2 g B 20— o [2, 13-17]
AR LR ERLS LBRAL L RPERS o ERARBEH AP
1995 &= % 2 3 & % @] % v ABCs (Active Bacterial Core Surveillance ) » ¥ 1 {%
i R R A TRl RPN 0 R E BRI LMAIREAR B A A2 iR
LT BB F A PRI A R A MR R FVREA s Kk o2 E R
1997 # 4o 2 2 & F 61,800 & % =R Lgask B X > 7= 2 6(F 6100 ¢ >
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B4 52000 # B aE ¥ PCVT 18 > 238 4 v (40 2 2004 # 12 e # 8
Ko FoA e o BB A FE M ELF A G 317 2 37.0 4 0 £ 2009 E E
3 LH A F 32.6% 36.5 A ipthene gy A LR F TS o
R 22004 ERRAA VTG ASHRBEFEFT RS T3 V-

FALAZ P e g RS R IR R SR AR R bk
FITRAT L % 7 0 B 0 TR R e SAATR Rl A e WO e B
1998-1999 # £2 2005 # - 2 > — kT %52 PCVT & § ehm FAINF A Fd &
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210 2 169 ~ » F|1 2013 & L %P5 L5 4«4 152 % 15.1 4 » p: 5] 4 37
IPCVI3 A % 22011 & + 3 > B4t irehin (7o F A FHk G 0 R ier 5 g
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BN BB #1F 2 Srded BRI QAR FP eI T A ARG R L
AT R AT NG T b R R RARE TG R SRR
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Bl X A>3 2010 EARI R LB AT ER Y VO AH U B EgE
FAORAEE 0 A3 2009 & TP IS ERNT R AGEELTEFSR G TR
EAFEY P E 10T AT EP R TR LT IR S S AT HF
2010 &~ A A fa r PR Ed R ¥ E 40 5 1S B 31l Rk R 2
B34 0 P 2013 £ 30 B 25 K% E 2 2014 & 10 2 BT 12 K
SEERBOF 13 HEEAF LA FHR T 0 A 2015 E 10 {iE- B85 K
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ook e A EIPEF L ATE - H P sk FoOR R 4
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B 2007 & 10 7 R R Lk FR SRS~ B or A2 L@—jﬁl}%@/PIEP ;
AR R EAR A A E- HAPTRE A FREELE AR TR R EREE
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WmEFE AN FRR R B AR ERET AR A F R e
FoRE BT RRZETE LA

A IS
AU AT B A AT #* 73%5%H X & hn k3 & A (BBL, Becton
Dickinson Microbiology Systems, Cockeyville, Md., U.S.A.) -

C ARET

LAtk 3t
VLRI BB LR R FE 0 AR L 7 R Toid e i B LMY
RE CFMED FRMA REFD P L wKan F VLo ko s E LB
¥ 5t 7% e N 4 9 (Gram'sstain) 0 TR T LR o 0 L 4ATR F L
ERFABEIE ELL05~125 pmo ¥ S EE] > ¥ RSP AR

RPN ARIR AT AP R T b mi iR o AP s ARG
oo R ALIBEFRT NG E B R AR A D o
2.0ptochin# £ #r4]22% (optochin growth inhibition test ) :
PeBat EE BRI B A AL 0 BB 7 5 ugoptochin (Optochin:
Difco Laboratories, Detroit, MI, USA ) 2_ g A 4z_> > 35~37C » 5% CO,
R R o — S pneumoniae & * 6 mm A4xHE-F < 3T 14 mm 2 Fr
HA 2 o7& %k © IR optochin it g fd - Fet 5 3 k] Ak
#& 5 ¥ 4 3 1T bile solubility :#5%
3.Bile solubility test ( "% %% f#:8% )

#-2% 10% sodium deoxycholate ( % bile salt e9— #8) E & +c 3| blood
8



agar plate F epE 0 BLE 30 A48 i iR (ZREFHE ) R A S
pneumoniae °
® 5 L AATR F el 4 3] (Preumococcus serologic typing) -
% U E R 3R % (Quellung reaction) © 1 * Fux - % PE g (anti-capsular
polysaccharide ) 48 » ¥ #-% { gazk f;éj‘/} %904 (Antisera: Statens Serum
FRESEES BORRIFR et - BERAERZ A FAlFe 5o AR Y

AR £ 1S BB BTHCELT M AR 0 F 5 R R A

~7

¥ AR 0 3 RIF AR et BT S E  F T o
I 2 FE IRk R R
15 * 34 2 2% & 3£ © Amoxicillin ~ Cefepime ~ Cefotaxime -
Chloramphenicol ~ Clindamycin ~ Erythromycin ~ Levofloxacin -
Linezolid ~ Meropenem ~ Moxifloxacin ~ Penicillin G ~ Tetracycline -
Trimethoprim/Sulfamethoxazole ~ Vancomycin = 14 fa3w4 % &2 & o
2. 437 Ftx 22 ID Broth i £ 353 # 3 0.5 McFarland (% 1.5X10°
cfu/mL) R ¥R FAE > 4v— f ipom A 3] AST Broth p » £ B~ 25 ul &%
Fie » 4 » AST Broth p » i % 20 4 45 #3445 2_ ID Broth 2 AST
Broth % 5] » Phoenix SMIC/ID-2 2. panel p » 2§ 41 & {& # panel *x »
Phoenix 100 % B p & {7 i B o
2 FERBPRR A A G (MLST):
1 ~ DNAA 3 :

MR ® g 3% 5% X & o 3 & A (TSA with 3-5% sheep blood )
3:35-37C » 5% COE % 55 % o # * Qiagenz. QlAamp DNA Mini Kit » 34

BolR o & 2w FDNA -



2~ B & feaass 5 EPCR

(1)~ Primer :

Genes Primers
aroE aroE-up, 5'-GCC TTT GAG GCG ACA GC
aroE-dn, 5'-TGC AGT TCA (G/A)AAACAT(A/T) T TCT AA
gdh gdh-up, 5'-ATG GAC AAA CCA GC(G/A/T/C)AG(C/T)TT
gdh-dn, 5'-GCT TGA GGT CCC AT(G/A) CT(G/A/T/C)CC
gki gki-up, 5'-GGC ATT GGA ATG GGA TCA CC
gki-dn, 5'-TCT CCC GCA GCT GAC AC
recP recP-up, 5'-GCC AAC TCA GGT CAT CCA GG
recP-dn, 5'- TGC AAC CGT AGC ATT GTA AC
Spi spi-up, 5'-TTATTC CTC CTG ATT CTG TC
spi-dn, 5'-GTG ATT GGC CAG AAG CGG AA
xpt xpt-up, 5'-TTA TTA GAA GAG CGC ATC CT
xpt-dn, 5'-AGA TCT GCC TCC TTA AAT AC
ddl ddl-up, 5'-TGC (C/T)CAAGT TCC TTATGT GG
ddl-dn, 5'-CAC TGG GT(G/A) AAA CC(A/T) GGC AT

(2)~ &30y LPCR F iR &% 5 :

ddH,O 22.4uL
10X Taq buffer 3.0ulL
MgCl, (25 mM) 1.5ul
dNTP (10 mM) 0.3uL

Primer-1 (5uM) 0.3ulL
Primer-2 (5uM) 0.3ulL
Polymerase (5U/uL) 0.2uL
Template 2.0uL

Total volum 30.0 uL
(3)~PCR ¥ B in4g :

94°C 1min=> 94°C Imin=>50 C 30 sec> 72°C 1min=>72°C
30cycle |

10min>4°C pause
(4)~B5uL énPCR A 4.1 * 2 % agarose gel in 0.5X TBE buffer i {7

'g‘: ‘;71‘\' A,\ ‘%ﬁ‘ o
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1.66 % » F¢h o 5 65~T4 ki & 2 50~64 pueng 2 FAu L E LG AT
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pneumoniae Ftk > £ FT I 26 A b AN 0 A& FtRe Al Gt
BB 5 1 23A(17.4%) ~ 15A(11.6%) ~ 19A(11.0%) ~ 34(8.7%) ~

6A(5.8%) ~ 14(5.2%) ~ 3(5.2%) ~ 23F(4.7%) ~ 35B(4.7%)% 19F(4.7%)% -
(Rlez )

Fiths FURR F B R GRS TR H
1.

2.

r&,ﬁif;; LEMERABEREZE L3 F ot I RAOKZE 1 % 2m
2 6% > A#EKRE T 5 35B 2 10A & 2~4 AR % ks i3 15C
4 B b 44.4% > HeRA w0 FA 3 23A15A35B 2 11A &
1B 5~17 fen3 A B Atk FA1 4 S 2 15A 2 15B &5 2602 1
B 3 18~34 vt F3 19F ~4 2 15A £ 2 6] > 19A~ 6B 2 15C & 1 bR
A F IR 35~49 KR A FR 19A S 23A 2 19F & F ARG B F o A H G
6 5] ~4 B2 2 6] 5 50~64 & Ftha F A~ F R 0 2 23A 15A~ 19A 2
34 5 b1k o 4B 9B~ 9B~ 8B 66 65~74 fenA B
Binr s F A 5 23A(26.5%) ~ 3(11.8%) ~ 6A(8.8%) ~ 14(8.8%) ~ 6B(8.8%) %
34(8.8%) o 75 et b A & yniTw ARG F kA G 23A(15.2%)
15A(13.0%) ~ 34(10.9%) ~ 19A(8.7%) ~ 6A(8.7%) ~ 23F(8.7%) ~ 14(6.5%) %
35B(6.5%)% - (Bl )
A FBRE R ERE B RS A F A7 D LA 23A - 15A~ 19A
34~ % 6A> G 45 ERPM L ETLGE A RI ARSI E 10K
2 FA2BA LTS AN EREFAFLELF AT 058 Ak Ha
65~T4 ph EdL kB L g A v 045 4 5 & FA 15A & T5 o mask g4
R NER A o)
F7 19A ~ 34

FLAELFAC 050 A BB 0 A S50~64FKkEET 9
FIHA A v HiE BHFAFLELE A 0204 5
2OAB IS it B OF L FEG o FAFAE L AT oEG
033042 % 033 4 - ISCR % Ftr#cieAr 3 SH6|X 2§ > wH? 45

PR~ R ESERAAR I BRAF L FFEE L AT 083
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Ao S S EARHEEREE R FARLFAUFE I EF S LT3 5 #E
L F OGRS BE A RF AR L S~TA R ERE  FAF AL
FAT 0204 o (BI)
SEMTEOS R FFP LA ARAESE S FASIT 65 KR
ARk F A 0 12 23A 2 34 15 20.0%3 10.0%EF o F A Fa4 EEF
ELFArg 0502 025 4 X% HEw F 1] 6AB.8%) ~ 14(7.5%)
23F(7.5%) ~ 15A(7.5%) ~ 3(6.3%) ~ 19A(5.0%)3% 35B(5.0%) » @ % 4 F p|&_
BELF AT 022~012 4 oS EM TR A F3 kA 5 15B/C(38.5%)
15A(15.4%) ~ 35B(15.4%) ~ 3(7.7%) ~ 23A(7.7%) ~ 10A(7.7%) %
1A(7.7%) » B4 5552 L8 A0 5 054~0.11 4 = (B ~B-)
B H B R Rkl ARG TR LR R MR R e 55 PR L dask B o
i BGRF L FA & A S 23A(27.3%) ~ 19A(12.7%) ~ 15A(12.7%)
14(7.3%) ~ 3(5.5%) ~ 35B(5.5%) ~ 6A(3.6%) ~ 34(3.6%) % 15B/C(3.6%)% >
i Al 23A19A 2 15A 5~ BB R 2R AFARAN - 7R 4 117
i F A kB 5 23A(12.8%) ~ 15A(11.1%) ~ 34(11.1%) ~ 19A(10.3%) ~
6A(6.8%) ~ 23F(6.0%) ~ 19F(6.0%) ~ 15B/C(6.0%)% 3(5.1%)% » ¥ {411 23A
BFA s B B AN 0 e 15A(11.1%)5 F 3] F £ &2 15B/C (6.0%) s
FAEEE X 17.1% RIEF R @ L Aty 5 o VT BRE LR
Rzt Al &S TR AR R ETLN 8T B A Ak
BRBEFT V- FFETT% RIpEY A vty LEuE T4 THA
AEBR S FA2AI5A 343 19A EF A FANEE LAY
0150130132 0.12 A X2 % > * M A F 7o F3 234 & L g4

r3 015 A RE L o ﬂ%ii%ﬂ']i9&i4§4 c 01 AT o (BN)
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