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The domestic 13-valent pneumococcal protein conjugate vaccine has been included
in the routine vaccination program for children. In order to understand the impact of
the vaccine policy in the country, continuous monitoring of the prevalence of invasive
pneumococcal infection in the country will be An important reference. The incidence
of invasive pneumococcal disease (IPD) in 2019 is estimated to be 1.7 per 100,000
population. According to the population of all age groups in the country in 2019, 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 2.1, 3.7, 3.6, 0.5, 0.7, 1.6, 4.2 and 5.4 per 100,000, respectively. Under 5
years old children and adults older than 65 years old were the most affected groups.
According to their residence, the incidence rate was 1.8, 1.2, 1.9, 1.6, 1.7 and 1.8 per
100,000 in Taipei area, Northern area, Central area, Southern area, Kao-Ping area and
Eastern area, respectively. The number of male infected persons is about 2.0 times
that of females. It occurred more often in lower temperature seasons. The popular
season is the season with low temperature in winter and spring, and the case-fatality
rate was 9.9% and 6.8% for females and males 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 2019, the major serotypes was in the
order of 19A, 23A, 15A, 3, 35B, 34, 14, 23F, 19F, 6B, 15C and 11A. The major
serotypes among children and adults were different, serotypes 19A, 23A, 15A, 3,
35B, 14, 23F, 34, 19F, 6B, 15C and 11A for adults older than 65 years old, and
serotypes 19A, 15A, 15C, 23A, 15B, 3 and 35B for children younger than 5 years
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old. Currently, 54.6% of S. pneumoniae isolates from IPD patient was included in the
serotypes of 23-valent polysaccharide vaccine (PPV23), and 45.4% in the serotypes
of PCV13. However, among children younger than 5 years old, it was only 40.0% 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.

Analysis of the pulsed-field gel electrophoresis (PFGE) profiles in our study
indicated that Bordetella pertussis strains continued to change dynamically in order
to adapt to pressure from vaccination and human immunity. In Taiwan, pertactin-
deficient (Prn-) strains first appeared in 2011, representing 3.6%-66.7% strains
isolated in 2011-2018, with an average of 13.2%.
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Bdv WRAAIE W HE B I K 00T - T At W 4ATE R % R

?Q"F'KE‘EE’ PR RfEA R APCVI BT e SR B2 T o2 R L RS
FIF ATAZE PCVT R4 6 5 ehn F 2 FHRA L > Pl L8eie 555 4p

Bt Al o A 1A Hdeant F S H Y 2 g e BT AL R L R
FHIEMFETHF L FR R F e 3L SR AE T BiEA L > PCVIO 2
PCVI3 23 E BT B £ @3 A5 - Y PCVI3 & ¢ B 19A ¢ 3 &
Hdoo 50 AR RRALE LA FehR R R A 2 R F R 4d
7k ﬁéﬁ% PR HTFAREREE AT F R B B R4 > 2 )
B g A AR R RS BEfRA g R 2 — o [2,13-17]

AR EREERLS LBRAL L RPERS o ERARBEH A D
1995 £2& % 2. 3 & & jp| % st ABCs (Active Bacterial Core Surveillance ) » ¥ 14 %
B R AR TRl RIN 0 FE BRI AR 4 A B2 2
LIRS SRR B KA MRER R FER s g o 32 E R
1997 &4 iz > # 4 61,800 & % =815 L 4ask FB % > 7= F 63 6,100 4 >
EH - RE - kTR EFA KL REELE G 1787 2 1429 4 03
B4 F > 42000 & BF4s@ % PCVT 16 > Hg8 4 F g% 11 30 2004 & 14 fp £ 82
KB 0 B4 SR E L F A4 317 2 37.0 4 0 & 2009 E &
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R o 2004 ERREAA RIS G A RBFE TR T3 V-
RATA L Y o ded ged B Rk ST B SR R R AR 2 e
FIRF L % 7 0 # PO IRE F 00 Lark A Al u e SRR 0 &
1998-1999 & 2 2005 # - i » — & 14T 2453 PCVT & 3 ehu F 3105 4 & d &

=

LH A 1440 AT 27 A o A2 PCVT ¢ 5w R AL S0 £ L g4
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PR F s HATHERS T A4 Dy & “,‘T? % .5 4 F]3 (pertussis
toxin, pertactin, fimbriae)srdm ¥R 2 ¢ > H3 4 F13 A MAPL gL & &4
' J7 7 e Ptxkx#s 3 (promoter of Ptx, ptxP)si7 5 A543 577 1 ¢ # IR > 18f&piP
A F1 A4 2 preP3B~ 8 A > f 20048 11 {5 A BEEDFEFRERF pixP3 > BpSR11 4 ¢
PR 2k 17 ePFGEA| » A pixP3 > ptxP3chp| ik IV IR e v ¥ 472 {8 0 ptxP3 A
e A4 L fpertussistoxin® F A F & L F e fopl ] s dRd o YA T
A R R v GERS A2 DR FRe¥(42,43) - " JoRE 2k o BEM

Sk 4 ST FpaP3EtRiE A F P %L ih 7 (44-46) o
PR AL WA FERS TAL ﬁ”i&f@-"‘f#i}ﬁz £ 713 (ptxA ~prn ~fim3)
122 F1 A (pixP) e g 0t 0 BiT B Z R~ SR e E B Y IR Pm-Fik o
PRt 1997 & B Pm-Fjth 0 p 1990-2009 & fc f 0 121 B EHk 0 27%
Bjth# % T pertactin » B & fi 1981 & B daié ¥ 2imre LT P & 3 (ACVS)TE B
B P % Pm-FtRp 2000 # k4 F:'*H%lé-i‘%{ v (47); B> 1998 & B 48 * ACVso
$12002 # ACVs & 23R~ 22 v > i ACVs @ * 7 £ {5 > Pm- iR
4 I I 5 2007 & Pro-Etk ik 7.8% 0 10 2011 # Pro-Eik b 13.3% (48) 5 5%
2005 & 2% 0 ACVs B~ 2lmf2 27 P ey gy 0 30 2011 27 2 7 2R
pertactin (49) ; # B A 2011-2012 & & » #F 3.7 11 $& % £ I pertactin (50) » > w
B P sk w (WOVs) A # 8 7 m F 3 ch v 0 R L hm B 3% 318 4
B F o ¥ MEHAR IR w R T AR A 2 LA FY o @ ACVsd 154
B d Pt fom AT R ST RER T A A S Ry 5]
FAAF o VU A AE A 4 T A2 LA RETY > ACVs 513 i1

FoE T 2T o SRV S AiE *v?%*’)ﬁqfrz“& A ePd & 4E o pertactin H_% &
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ACVs ehs & s 2F7 5138 & '/I‘:‘?Em’i’-g ”"ﬂx;:.x:‘; Prn- Pﬂ’fﬁ""ﬁ, KF‘ B“’}ﬁ
B ¥ ACVs R4 > @ %lz;*:fgemgﬁ},@mg%(51,52) > ACVs > 1996 # & 5
/?B"/{Ej B "‘,5}"\;I =N AR ) ﬁ l{ﬁ*‘{-%@ 2010 £d o d%;}.i = ACVs » ]3 p
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*% 7 7 pertussis toxoid (PT) ~ filamentous hemagglutinin (FHA) ~ pertactin (PRN){r
fimbriae (agglutinogens 2+3)iz 4 fafi = ACVs = i» » 22 M 73 157
XirAE S ST % i ACVs § 3480 5 Sanofi Pasteur % ¢ 3 Pediacel( 3
4 & FL = (> )fr Pentaxim( 7z PT 4w FHA)% GSK # i e Infanrix-IPV+Hib(z PT-
FHA = PRN) . S % F P i Atk et $Ah v GEPR S T AFF 8RR £ RA

TAREL > AL LT ERTA v FERS > SRFEEFFF o
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- AR KRR D R E BRI AR AR AL L F TR éiiﬁ%l‘%i
mpE R A A 2 FR o k8 Ao S D ﬁ/ﬁa? FF EBGE
FHE 0 R R ERE A
S R LA
A HFTRAAT Y 73%5%WF & k3 & A (BBL,Becton
Dickinson Microbiology Systems, Cockeyville, Md., U.S.A.) -
Z >~ FBRET
Lt s g
VR BEACELBLE T R R 0 B L 7 el Roid i B Y

EoFMER FRAMBOREARI P L wma ElLiv ke gL B

¥ 5 A% A N % ¢ (Gram's stain) > T T BHCEL T LR o W 4ATR A A

ERFABEIE EIDS05~125 pm o ¥ S EEF] > RSP R
W L A eI NAATR AT AP Ah T oo w R AP SRR
Az R AIEEENT G EB - mAd Kk A R
2.0ptochin# & #r#13:#% (optochin growth inhibition test ) :
PeBat EE BRI B A AL 0 BB 7 5 pgoptochin (Optochin:
Difco Laboratories, Detroit, MI, USA ) 2_ g A 4z_> > 35~37C » 5% CO,
R & o — 4 S pneumoniae # * 6 mm MAxHK-F + 3T 14 mm 2 e
HA 2 o 1T# Ko © F IR optochin UL FfE - FltF el R
# 5 ¥ L 1% bile solubility :#5% °

3.Bile solubility test (%83 f%:85% ) :
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#-%F 10% sodium deoxycholate ( & bile salt e9— &) 2 4% +c ¥| blood
agar plate F pE 0 BLE 30 A48 e iR (ZREFHR ) R E S
phneumoniae °

® o~ 5% Ak e i A A (Preumococcus serologic typing)
F 95 'k 2 5% (Quellung reaction) :
1 F% % P (anti-capsular polysaccharide ) 748 » ¥ #-5% 3 4a3f 77

v

4 %9074 (Antisera: Statens Serum Institut, Copenhagen, Denmark ) » %_#-—
BERRZE PR AFE L RE R FE A2 RSB RRBIFR 0 S -
mAEfATR 2 F I Al ‘2% ’ ’ﬁti‘"ﬂi FEARR B R B BAE T U A

BB F ARl R g Bt o EORIE BRI K e

BPT%
LAt 2 i 73 5 2 41
Tefd @RpE R & SE TR R T TR R 0 FH R A s ER
%ﬁﬁﬁyﬁﬁﬁﬁﬁﬁﬁﬁkﬁ’@&ﬁ@%@%%ﬁ%ﬁﬁﬁﬁﬁéﬁ
Pl rti > FPEAPRBEFEAETREA T -
2.7 P % FPFGE& 73 4 47
i@f?.fémf%]"i% RoxEem s #Xbal UF|MHEEEF AT Y > &
F] 8 ERGIR R AL B S R A RIRE 0 0% Bionumerics 4 15 88 4 7 0
HARL e F L ans~ (53) -
3F PR S S M E R R A TR (pixd ~ pra s fim3)feE P Y% Fptx fede S
(ptxP) 2% F1 3] & 47 4 47
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RAFIE AT R EBE g i FFPCR A F TR A4
SRBIEPEA AT 7R S $HA 2)(54-56) -
513 FopldoT Fer5)
ptxA # F1513 B 7|Sequence (5'-3")
S1F- TAGGCACCATCAAAACGCAG
S1R- TCAATTACCGGAGTTGGGCG
prn # %1513 B 7|Sequence (5'-3') © AF/AR?z « prn regionl » BF/BR3z « prn
region2
AF-GCCAATGTCACGGTCCAA
AR-GCAAGGTGATCGACAGGG
BF-AGCTGGGCGGTTCAAGGT
BR-CCGGATTCAGGCGCAACTC
fim3 3k #1313+ E 7|Sequence (5'-3")
fim3F- CCCCCGGACCTGATATTCTGATG
fim3R- GCTGAGCGTGCTGAAGGACAAGAT
ptx kEx# + 2K F]51 3+ B 5]Sequence (5'-3") »
forward primer: AATCGTCCTGCTCAACCGCC
reverse primer: GGTATACGGTGGCGGGAGG
4.7 P ¥% Fpertactin £ IR A4 7
B o BEEARRAR ERGEREAC T AR S 17 &3
AL i 17 dod T E PR o SDS-PAGER i 15 #4533 § it » )
* Lk B R K B HRIBIE P v% [Apertactinei & J(47) o
5.7 P ¥% A fimbriaex 3
Fr P REE S E o Y WHO W% % ¥ #3548 anti-FIM2(NIBSC
06/124)Fr anti-FIM3(NIBSC 06/128) » #-3% & 72 -] B2  AT# i » 11 2
AR AR R AR 110 E BREAIR £ 555 > 3 A B RER
BF(54) -
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B RAEE X B 333% 4.9% 3.2% 1.8% 2.3%
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RS 5 49%  2.7% 1.8%
st 69%  22% 10%  2.1%
A 56% @ 125% 24% 3.6%
Hie 5 32% 0.5%
i3t 1.1% 6.4% 1.0% 1.5%
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Oy 1y 2~4y 5~14y 15~44y  45~64y  65~69y =70y Total
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%7 ~2014-2018 & 2131 11 § PFGE #73| e P o2 P i & fohk i
¥
. pertactin | Fimbriae2 | Fimbriae3 | & #2(y) W 3
Newtype [ ptxA prn fim3 ptxP serotype | serotype
10327 1 2 3-1 3 N N 2+ 0.1 *E
10402 1 2 3-1 3 P N 1+ 0.2 ot E
10404 1 2 3-1 3 P N 3+ 11.8 oAt
10409 1 1 3-4 1 P 4+ N 0.2 A F
10501 1 2 3-1 3 P N N 0.6 ¢ R
10503 1 2 3-2 3 P N N 0.2 -
10601 1 2 3-1 3 P N N 37.1 ¢
10704 1 2 3-1 3 N N 3+ 28.4 %
10711 1 2 3-1 3 N N 2+ 0.2 ot E
10718 1 2 3-1 3 P 2+ 1+ 0.3 A %
10720 1 2 3-1 3 N 1+ N 24.2 L%
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% = ~2005-2018 & 278 ¥k P *% | H pertactin {- fimbriae </ % IR
2 Fl-= P
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
No. 23 15 28 21 30 13 28 24 16 22 19 8 13 18
Prn+ 23 15 28 21 30 13 27 24 16 20 17 8 11 6
Prn- 0 0 0 0 0 0] 1 0 0 2 2 0 2 12
Fim2 1 0 1 2 0 0 1 0 0 2 2 1 1 4
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Fim2,3 0 0 0 0 0 0 0 0 0 0 1 0 11 5
Fim- 0 0 0 0 0 0 1 0 0 0 4 3 1 4
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