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Key word: Streptococcus pneumoniae -~ serotype -~ epidemiology -~ capsule
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Invasive pneumococcal disease (IPD) became a notifiable disease in Oct 2007.
The incidence was 2.0 per 100,000 in 2017. In 2017, the incidence in age groups of 0,
1 2-4, 5-14, 15-44, 45-64, 65-70 and older than 70 years old was 3.1, 3.4, 5.6, 1.0, 0.7,
2.0, 3.6 and 7.4 per 100,000, respectively. Children younger than 5 years old and
adults older than 65 years old were the most affected groups. According to their
residence, the incidence rate was 1.9, 1.9, 2.2, 2.0, 2.3 and 1.7 per 100,000 in Taipei
area, Northern area, Central area, Southern area, Kao-Ping area and Eastern area,
respectively. The male to female ratio was 1.7. It occurred more often in lower
temperature seasons. The case-fatality rate was 13.0% and 11.6% for female and male,
respectively. For IPD prevention, the government started providing free 7-valent
conjugate vaccine (PCV7) to high risk groups in 2009, and free 13-valent conjugate
vaccine (PCV13) in 2012. The free vaccination was expanded to include children
aged 2-5 in 2013, and further to all children younger than 5 years old in Jan 2015.
After the implementation of vaccination policy, serotype of major circulating
Streptococcus pneumoniae has changed. In 2017, the major serotypes was in the
order of 15A, 23A, 19A, 3, 14, 35B, 15C, 23F, 6B, 34, 11A and 15B. The major
serotypes among children and adults were different, serotypes 15A, 35B, 3, 19A, 23A,
14, 23F, 6A, 6B, 34, 19F, 11A, 15B and 6C for adults older than 65 years old, and
serotypes 15C, 23A, 19A, 15A, 15B, 3 and 35B for children younger than 5 years old.
Currently, 51.6% of S. pneumoniae isolates from IPD patient was included in the
serotypes of 23-valent polysaccharide vaccine (PPV23), and 43.5% in the serotypes
of PCV13. However, among children younger than 5 years old, it was only 24.4% in
the serotypes of PCV13. Our results were invaluable in current evaluation of
prevention policy, treatment policy, the effectiveness of vaccination, and the proper
allocation of medical resources, as well as future development of treatment and

prevention.
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AL FiehoFRREd PRy S HPRBERREEGE S A H AL
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- FEAE E O dank ok Wid 2§ pEE A v (polysaccharide vaccing)
Y- s Fo FReW kAt g ok Wi 2 39 8 & A4 v (protein

conjugate vaccing) » J @ R H @ F P E B A SEEMA T EEG TEP 24

MT B EMGZDLEFR - Rm e i :Mg{jé*p;]"f;’ag:y -‘;7,]7@ 92 f 1L b o> F A
il ranERd Lrde ke EH S
(PPV23) » ¥-9 H &3 H a0 7§ ~10 § foirt 3 2 13 % (PCV7 ~ PCV10 or

PRI W R 0 23 BAE Y

PCV13)% 2 >d 3t PPV23 2 + 5 2¥ A >PCV7~ p 2000 & s A& it 2 B+ 3 >
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BRd FREARTHEE N KRG > WL - R ATk R S PR
Ao faud BB kfRA S A & PCVT A5 n? Srig 27 o 2 LRI
FHF MG Ak PCVT v ¢ 3 end FA|B AR A 2 » oL 890 2857
A0 A 0 Al 19A S et F L H Y 2 b B EE A R L RIS
T EMFT I HRYF L TR fAThe F L S AT REH 4 > PCVIO %
PCV13 % 3 E BT ¥ # i B skts L 7 A5 2 ¢ PCVI3» = #10A+ 7 & 8
Poe RO AR BB LA FOR AR 2 R L ROPE R L
WRFEE SR HRRRRR S AT G F B B Ry 0 A
A fi e 0 S EAE RIS BE R R 2 — o [2,13-17]
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=% 2 ABCs (Active Bacterial Core Surveillance ) » # 12 i%
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CEBRRR D TR BRI AR FE R LT E o FUFF R
] A B 2 PR R BB G R D AR R A F TR
FHE o RFEFRLETE A
S R r LA
AHEE H Y A AT % 7 3%-5%4 X & cha k3 £ A& (BBL, Becton
Dickinson Microbiology Systems, Cockeyville, Md., U.S.A.) »
Y FREET
LA i -

VR BB R FE 0 AR L ok ER Toip e o B LMY

s
B

9

Wep Finfit E—]f"“} PAwpnm Bobe ke pa g A

3

B~ 7% R X % ¢ (Gram's stain) > 33 AR T LS o 0 L 4aTR R

-
A
)

%ﬂ

REFABMERE 22 505~1.25 pmo i ¥ SRk BEEP R
O A S et AR T AR AR R T - w 4R 0 AP RS R
hAz » e A 1&%%%&1‘]?’ fep H OB~ mga R AR DA IR o

2.0ptochin# & #r#4]2% (optochin growth inhibition test ) :
PR T 0 R HI e R &AL > pkF § 5 g optochin (Optochin:
Difco Laboratories, Detroit, MI, USA ) z_ g A4z_> 3> 35~37°C » 5% CO;
g 3% & o — 4L S.pneumoniae & * 6 mm A4k < 3 14 mm 2 Fr ]k
A4 o 3T & ko & 4R optochin Ful AfE > Flt B G Pl TR SRR
7 1 $ % bile solubility #5% -

3.Bile solubility test ( "% %% f3:8% ) ¢

#-% ¥ 10% sodium deoxycholate( % bile salt </ #& ) & 4% +¢ 3| blood agar
9



plate + e1pF% > BLE 30 4 480 4eip f2 (2R 4 )0 Bl 5 S, pneumoniae o

w5 4z e i 4 A (Pneumococcus serologic typing)

#* 9 'k 3E % (Quellung reaction) :

I Fx s % g (anti-capsular polysaccharide ) 48 » & #-5% i 4asf 7

4 %907%] (Antisera: Statens Serum Institut, Copenhagen, Denmark ) » &_i#-

,%qu—?fﬁf%\\}ﬁ /‘Li‘»%]}ﬂ ! e ﬁ%’ﬁ?iﬂ BoKRIFIR o A

- mARERZ G RAL o AR T AR &1 0 Bk B RRET
MEBE 0 F e Al PR RO B2 ey B

R0 ot BT 2 87

L -

IS ERBPEEAAA (MLST):

Genes

Primers

arok
(shikimate dehydrogenase)

aroE-up, 5'-GCC TTT GAG GCG ACAGC
aroE-dn,
5-TGC AGT TCA (GIA) AAACAT(A/T)T TCT AA

(transketolase)

gdh gdh-up,
(glucose-6-phosphate 5-ATG GAC AAA CCA GC(G/AITIC)AG(C/T)TT
dehydrogenase) gdh-dn,

5-GCT TGA GGT CCC AT(G/A) CT(G/AITIC)CC
Gki gki-up, 5-GGC ATT GGAATG GGATCACC
(glucose kinase) 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 GTAAC

spi (signal peptidase I)

spi-up, 5-TTATTC CTC CTGATT CTG TC
spi-dn, 5'-GTG ATT GGC CAG AAG CGG AA

xpt (xanthine
phosphoribosyltransferase)

xpt-up, 5-TTATTAGAAGAG CGCATC CT
xpt-dn, 5-AGATCT GCC TCC TTAAAT AC

ddl
(D-alanine-D-alanine ligase)

ddl-up, 5-TGC (C/T)CAAGT TCC TTATGT GG
ddl-dn, 5'-CAC TGG GT(G/A) AAA CC(A/T) GGC AT

PCR amplification is carried out on chromosomal DNA using an extension time of 30 seconds,

and an annealing temperature of 50°C. The same primers are used for amplification and
sequencing. (http://spneumoniae.mlst.net/misc/info.asp)

St E B Bk R R

1.5 * F4 % &4 ¢ 42 Amoxicillin~ Cefepime ~ Cefotaxime ~ Chloramphenicol ~

10

WIE » E B




Clindamycin ~ Erythromycin ~ Levofloxacin ~ Linezolid ~ Meropenem -~
Moxifloxacin ~ Penicillin G ~ Tetracycline ~ Trimethoprim/Sulfamethoxazole -
Vancomycin £ 14 fafud %2 &2 & -

2.#-37# Atk 22 ID Broth;® £ 353 3 1 0.5 McFarland ( % 1.5X108 cfu/mL )
i F R 0 fo— JF dpor AT AST Broth o > F P~ 25 UL 5 iR »~ 4 »
AST Broth pr » # % 20 4~ 4&p #4472 ID Broth 2 AST Broth % i »
Phoenix SMIC/ID-2 2_ panel p - 727 41 % {¢ # panel < » Phoenix 100
3 N A I

Nk
"1 % WCDC#t - & 7 #c 8- Epi Info™ 6.05u3" it M8 i {7 5u3- & 45 » 1

Chi-square test:& 7 & 2 FF 2 38 2_ %3t 4 47 o
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Rl R A RERLEAFR B AR FREE (LR

FEZE) 47 e

3+ 420

3. W AFR F B ora AL L AATR F2 e R R L <R GOk A R A
% 285 B> iR AR B R enT722% 0 H s 43T 2 e KR AT IE L BlRY
Aalg e 1560 s e kR 1L 6] DR 20 MERE E U R
FRR e 11 ) A g A L daTk e e

4 PEBRUEUFLZEFF ®E FRAIT D AERTFICE P 2853104 7
Pﬁl%l‘ RATO FERIEER AL F H O SR 28978F > B S P e
224~ FHFE2L 3 RIS A REATEF 142 407 B2 FRIR
PR BEEATREL SN FLI0L 553 ~ 7 % 88 6=t ~ H fs b Fdr
BEFRTILH A %6863 B5406)% A% 136] (&~ )

5. BREMEFIMARFRE P ERASFFEF REF G AT Eg S FTRM IR
¥ o Fo i 2017 & 6 7 K A r@,ﬁ:?\q‘i Fezt o ekt B 2017 # £ ERE M
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03 -1#%&% 05-2~4#% % 1.0 -5~14 & % 1.3+~ 15~44 #% 2.8 - 45~64 & %
24-65~69 & % 122 70K ™M+ L 160 (£ - ~=
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A F 30 6] (7.6%) ~5~14 & £ 18 & (4.6%) ~15~44 f+ 60 &] (15.2%) -
45~64 # + 118 ] (29.9%) ~65~69 F + 35 i (8.9%) %2 70 g1t + 3 123
Bl (3L1%) - FM & Ed#RTE i 2R A T B E EF 4 F o475 2017
BAEREEE LAk e B EF 2 S o 0K LA 2~ R E
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F
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FREZRAES AN EE KL A A SRR
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8BlA)e F— BABRABHSANTH O 0&2 LA Q5 %
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10. S FFFLETE G 2 TRk AR Se3h A AT 1 AT W B TRk AR T o
B o b 72.2%F % 0 %% oL b 58.7%% prab i ik 37.0%=% 2 o Fu g 3 AT
EEEESELG P RELIE LA R LhE R IR A G GlARR
Hi E8ek F 20% 0 & 65~69 % % 70 kit & F %G T14%2 70.7% - H

B2 AT RN E L LG Wb B R R AEHRG 66 F 7
I ME N R e E R (F2)
11, & 45 L 4ask 7= S 60447 12017 E 4R~ = 2619 4 A 83 29 2 19

BlodEes 3 A u) 5 116063 13.00%0 % v = % &8 A F 4 15~44 &
45~64 f ~ 65~69 A 2 TO& 1 5 AwuF 2343 10 6] R4
ok v L 65~69 A B E 25.0% - T B R E 4 45-64 & & 70 A& 1
b a4 112 13 6B d o devi Kv S 4 13.3%2% 17.3% ¢ (=)

- v
R kAR 2k F AN A
FI* AR B RO R RS A 1T A D E 0 EET A 32 395 & S,
pneumoniae Ftk ¢ &7 R N2 L F AN Y o ATkt Bk B L1 156A
(12.2% )~23A(11.1%)~19A(10.6% )~3(8.4% )~14(6.3% )~ 35B(5.8% ) ~
15C (5.1% )~ 23F (4.8% )~ 6B (4.1% )~ 34 (4.1%)~ 11A (3.8%) %2 15B
(3.5%) * - (W= )
Flbhe FRAARE R BRI FTHETHLH
L 2dFAet e @R A BREE B3 52T IR A 0~ x2amll
74w 5 23A~15C~15A # %5 4~3 % 24k >3 % 35B & 14k 2~4

Loy

14



pe#td A &R 3] 5 15C ~ 19A ~ 23A - 15A = 15Bw\ay,; 874~
32 30 h5~64 i E KR L FIRE 196 k0 H 1 &R A F A er ik
bk B 5 1 15A(14.3% )~23A(12.8% )~19A(11.7% )~3(9.2%)~14(7.1%) ~
34 (4.6%)~ 11A (4.6%)~23F (4.1%)~ 2 15C (4.1%) % ;65 k11t &
B R A ERE 158tk H BB F A A T RA 0 bt F A 5 15A
(9.5%)~35B (8.9% )~ 3 (8.2%)~ 19A (7.6% )~ 14 (7.0%)~ 23A (7.0%) ~
23F (7.0%) - 6A (6.3% )~ 6B (5.7%) ~ 34 (4.4%)~ 19F (3.8%) % 11A
(32%) % - (M=)
LR FAARE AL E MR BRE A T AT AR 2 0~4 & % § - 15C-23A-
1I5A 2 10A g EF 4 5 > g4 54 124 £ 31168 4 - 70k £
KL EBR A F3% 4 F A 5 35B (0.60) 3 (0.60) 23A (0.60) - 15A
(0.54) ~ 19A (0.54) ~ 23F (0.54)~ 6A (0.54)~ 14 (0.48) ~ 6B (0.48) ~
%2 34 (042) % - (BI)
BF B RS R AR 7T R R B R 146 1R L 4ak ) o
Hod Al fhg ot F kA 5 15A (15.1%) ~ 23A (13.7%) ~ 19A (8.9%) ~ 3
(8.2%)~15C(7.5% )% 15B(6.2% )% ; § 1+ 5 19A(11.6% )~15A(10.4% ) ~
23A(9.6%)~3(8.4% )~14(8.4% )~35B (6.0% )~ 23F (5.6% )~ 19F (4.4%) ~
6A (4.4%)~ 6B (4.0%) 34 (4.0%) % 11A (4.0%) % » ¥ b 2213 i
B PR EAA T B FA R 286 BF BE T (92%) 12
FEFAY o THRALRRFAa Rlans LA EF S Ayt
Ho o 19Ai;%;v]f;£]+%z§ FhF A LFAC 030 A KRR L E S
F# T A F e F5 6C~15C 2 15B- (B> )
r%%&%i@ﬁmﬁ%%I%%%iﬁﬁﬁi%ﬂ*ﬁﬁk’ﬂﬁﬁi
F O FF AR FA Ao A RALRGELFARE S 15A (13.4%)~ 23A
(13.4%)~ 3 (10.7%) ~ 19A (9.8%)~ % 35B (8.0%) % ik 55.4% » H &
FAF AL E A3 0155025 KR E A RELBEET 5860 &
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F3lkA 5 19A (13.8%) ~ 15A (13.8%)~ 15C (10.3%)~3 (8.6%) % 23A
(86%) & Hegd FamxLH 44 0167026 A X% %imi7a
Wik A 5 19A (9.5%)~23A (9.5%)~3(8.3% )14 (8.3% )~ 15A (7.1%) ~
35B (7.1%) % 11A (7.1%) % » #54 F & L g 43 0.16 1/ 021 * %
B 213 % dy FHEAAT L &0 F3 5 G 10 6] ik 5 P

F (11.9%)° & %2 23A =7 - FHF (16.4)> H= 5 15A (10.9%) > &
FAFANL 03242 021 % Hepd Rayiiae FAAFRE T 0@
% & £ 55%~9.1%R - % # F £ 011 £ $/0.28 * - 3 B % 15A 2 19A 3

Boi &g Fdlo bt F 5 153%2% 13.9% 0 F 4 F4 H A ¥ R 0036
420324 Hi 215C (83%) 2% 31 B8imFaiFd » HHABEF
]Fo(%ixk>

IR P BT & 2017 & F Ftkd F 3D F 449
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IEREU R b
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MELE R R gmﬂﬂ R ey 2 ?Fi:—;—aw IR

A#%ZBfﬁiﬁ%%ﬁﬁﬁ’(PPVB) e 23 4aw 5 A (1-2-3-4-5-
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Fow o~ BRI LA A AR E L F B Xt F 445 (2017/01~2017/10)

2017 (n=386)

Range Mic* Mic?® S I R N
Amoxicillin <025 ~>4 2 4 834% 88% 78%
Cefepime <0.5~>2 1 2 663% 259% 7.8%
Cefotaxime <05~>4 <05 2 829% 148% 23%
Chloramphenicol =2~>8 4 =8 75.9% 24.1%
Clindamycin <0.03125 ~>2 =2 >2 249% 03% 744% 05%
Erythromycin <0.0625 ~ >4 >4 >4 13.2% 86.8%
Levofloxacin <05~>4 1 1 938% 08%  54%

Linezolid <1-~2 <1 <1 99.5% 0.5%
Meropenem <0.125~>05 05 05  347% 187% 46.6%
Moxifloxacin <025 ~>2 <025 <025 940% 08% 49% 03%
Penicillin G <0.03125 ~>8 2 725% 264% 1.0%
Telithromycin - - -

Tetracycline <05~>8 >8 >8 153% 16% 832%

Trimethoprim/ ' 0 5105 _ 2238 | <0595 >238  53.6% 106% 347%  1.0%
Sulfamethoxazole

Vancomycin <05 <05 <05  99.7% 0.3%
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