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WEHHERE T A WEGFETF ORT @
HHEAE T

<YFEEREER >

Multiplex PCR% IZ & 2 i IREMAERAIDE B

[FU&IT

PRI T 201834E 0> & [E 4 F7 @ Bl 2 WF 98 2 i W <
WL - PR S O T PR BCR HEENT S 328 TR
NDOBEIEMAE Y — 4 7 v 2RI T 2 058,
20164F 7> & 13 TR DRI IEGYEY —~ 4 F v~
ADREFICBIT 20198, IS L TE D, RO
Bt FnETER <) It D & - 72 155 DL E o 2 i
RERBIEGE B D> & 73 S 72 iR BRI 12 D v T
A2 FEE L T 5,

M9 BREG D ML BRI HE K 2> & FEBREAIE DS W &
T\ % 23, VT4 Tl multiplex PCRiE (UL F PCR
) 1k B IMIE B SIS S UEMFRE & 2% > T
%, MPTTH20134E0 5 PCR ¥ 12 & O IERIH] % 52
Ml TH D, AfEiE PCREIC X 2 IMERBI 0 H M &
WD 3FRIC BT 2 MIEHOE)AI D WTHRET 5,

REAE

20154 4 H~20184F 3 HICIEHEHEEI T 9542 & 47 EfE
SN IHRIRE 1042 R & L7z, BbED DNA il
\& High Pure PCR Product Purification Kit (Roche)
Z w7z, PCR ISR DML, 774 ~—hlFlE kO
FORSE KR EPSRE P2~ ¥ — (CDC) +—
R=Y V2B, 741 — 27 LELIKECTRiEE
Mo A4 Xk D IEMEE2 BRI L7z, £72, AL
1% (Statens Serum Institut #LfiE) 12 X 2 IfniE A0
Ze [EN 7RG ZE T S — M L 72,

EEAE S

1048k XCTTPCR LI X 2 ¥IREFEY DS & 4, #
R DY A XS MM 2 R4 2 2 L TE
(RR—=oF), MiERIZ PCR I 18 8H, 5L
HCIR1I9FE IR S /e, TR mmiERIX, PCRIET
I 3 & 12F /124 /4446 732 L2 19Kk (18.3%),
KIZI0A 239 ¥k (8.7%), 6C/6D £35B B3 Z N ZF 4 8
B (7.7%) 72227z, 12F/12A/44/46 £ BRI X 7= k%
IR B L T RXTI2F E BB S 4, 6C/6D & FIHI
SINTMRIZTRTOCERBI SNz, 72, 6A/6BIC
B S 7 3RIE, 224 6B (288), 6A (1#E) I
BRI S 7z, ZOfth, PCR % CHMO MR BRI ¢



6 (112)

RIRMEDIRHIER Vol. 39 No. 7 (2018. 7)

. Multiplex PCRIEE KU KEZ(LIEIC KL D MER ISR

MER % AER
Multiplex PCRi%  ZefEfz b % 5t (%) 20154 (%)  2016%4E (%)  20174F (%)
3 3 19 (18.3) 5 (15.6) 4 (14.8) 10 (22.2)
12F/12A/44/46 12F 19 (18.3) 3 (9.4) 8 (29.6) 8 (17.8)
10A 10A 9 (87 4 (12.5) 2 (714 3 (6.7)
6C/6D 6C 8 (1.7 3 (9.4) 1 (37 4 (89)
35B 35B 8 (1.1 4 (12.5) 2 (14) 2 (44)
19A 19A 7 (6.7 4 (125) 0 3 (6.7)
23A 23A 7 (6.7) 0 2 (714 5 (11.1)
22F/22A 22F 6 (5.8) 1 (3.1 3 (11.1) 2 (44)
15A/15F 15A 5 (4.8) 1 (31 2 (14 2 (44)
11A/11D 11A/E 4 (38) 3 (94) 0 1 (2.2)
33F/33A/37 33F 2 (1.9 0 1 @7 1 (22)
34 34 2 (1.9 0 0 2 (44)
6A/6B 6B 2 (1.9) 0 1 @7 1 (2.2)
6A/6B 6A 1 (1.0 1 (3.1 0 0
19F 19F 1 (1.0 1 @31 0 0
20 20 1 (1.0 1 (3.1 0 0
23B 23B 1 (1.0 0 0 1 (22
23F 23F 1 (1.0 1 @31 0 0
24A/24B/24F 24F 1 (1.0) 0 1 (3.7) 0
&t 104 (100) 32 (100) 27 (100) 45 (100)
o 72 22F/22A, 156A/15F, 33F/33A/37, 11A/ 2 DREFZ BT 2 98 FRL294F FEIR TG - o HFJE
11D, 24A/24B/24F I3 Z 11 Z 41 22F, 15A, 33F, 11A/ s, B SRR Al B s L - ek
EB L UF B E NI, HE M OB R BOR e T g 3
z =B PR LR BB R A e T
201347 H~20184: 1 H £FTo10 B CTHids I i ARG HEXHHE HAREF

R IPD Hi3K1, 144104 DFRNTRER 21 & 2 &, igHl
3OTEERIII D EC13.7T% TH D, UFTD 3 FER D&
WTH183%TI2F LR E o7z, T, [FIfE
Wikt B¢ 12F 1220164:1229.6%, 20174F1217.8% & &
WITHER T H o 7o, ISR 3 & 12F (3 234 fifi 28 BR s 5¢
TR Yy D I7A4 R 7FICEENMBERD 72
O, i O TR I & D PRI
fFxns,

PCR LRI & 2 iER L 40fH4H (681ILiERY) <
HH, Z2DIHH6A/6B D K I ITHMMO IR B
TERWEBOIME 1T (461M558) » 2, &
[f], PCR L CHRIBICE 7218 D 95 & Hili o IliE Y
WU C & 72 10FREE O il RS2 R A ik 1 & 5 1
HHETRT—H L, —), HEDIMEE O 8 fEsH
13T RTEFREAE TR S N SRS E F 0, 2
R X B RRS RIS PTG el o 72,

PCREIC X MGG 70 b a— LICHEMLL | %
SGHE D % 2 FHTICHE L TR < 2 & THIRNAS
ICETE, A7) —=v kL LTHMTH o 7,

FHRE - R DRI T o 72 720 2 B A O SR FIT
B & OBERER O BRSO I EEH# L £ 97,

23 3k
1) The Centers for Disease Control and Prevention:

PCR Deduction of Pneumococcal Serotypes

http://www.cdc.gov/streplab/per.html (2018 £ 5

A9 HHE
2) RAFIE, RAORBIEMEEGYEY — XA 7~

B Rty #ErEfT
V] N7 R P2 P A 2 —

P

W
<ASEREEIEIR >

1M AIRERESE TV F > (PCV13) EAEZDIN
RIZEMMAIRERRE (IPD) DIFIR

IFU®IC

HATIE, DNROREMRRBREEYSE (IPD) T
ZHME LT20104: 2 H & T Afilili 8 BREFE ALY »
F > (7-valent pneumococcal conjugate vaccine: PCV7)
DA I, I 6 IC20134E 11 H 1 1% 13 iffi ifi 28 BR B 5
#8775 v (PCVI3) ~o Y] h & 2 a3frb i,
PCVI13X, 77 F V& F i IS BRI GU ILE
M (non-vaccine serotypes: nV'T) 7% 15 -5 Jili 48 BR & Ji&
ORISR LT PHRIR 2R S Bwvnicd, Jff LT
PCV13 2ME A I NG E D 6 1d, nVT M2 ERE 1<
X 2 EGHE ORI B 2 o BN AsER S S T
B, MFRER (serotype replacement) & L CHE
HEIN T3, ARk, PCVI3EAK D HAREND
/NVEIPD DA, M A2 I DWW TR T 5,

REAHE

L4 ld, EAETFERIATIEFHIETIRIE (R, i
S - AR, HARBIEITI RS YE (EHE) &
LT, MEREIEMFERIED 7 7 7 4 7Y =4 7
v A% 20084F X D kR L CHEML T\ 5, FAE S
WU, doE, WER, Rk, TIEER, —HE Rl


http://www.cdc.gov/streplab/pcr.html

PCV7ER3E AEBIR THIHETRE PCVISHIVEZ

30

it ¢ BR 8 B AR ¢
it ¢ TR JEREAE 4¢
total IPD

25

20 +

] :I
o4 viBv L L%

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 £

B 1. 5ERHIPDEERDHR

SRl > o1 S O > St Bk

WL, RAUR, FRRG R, BRI IR, RO 1E 9 T
HD, WMERRE LEFZ, EH 0 H~15A5mT,
IR BRI I & 2 R EGSE ISR L 7220 & L7,
REROBIICIE, WBATRAROZFIOA1H
S D BLBIHERF A 2 s 72, 7 7 F A DORES
KO %GNS % 72912, 2008~20104E D HEEK %
R=2 L LT, BECET 2BLROWIELEIHL
72o WDRETE « MAEELHE 1, FE 2 IEGEF AT ¢~
ML, MERA D2 EME 21T > 72,

i R

% { DB TPCVT OB B HHG S 4172011
FEIiE, IPDREEEIZI9%IIPLTED, 205, 2012
FIT1E54%, 201341357 % D g R N 23538 0 & 2,
MEHANIZ WIS AR A TH > 7%, /MNAIPD B
F & oS iR BRE IS T O ENTIC X D, Mg
BI19A 2R & LT, 15A, 15C, 24F 72 £ D non-PCV7
type UHEI AL T3 2 EAHIIL, HAICE
VTS PCVTEABICHE B Z 57 2 LAVRE
N7V, BRI o IPD f K %2 PCVT 5 AR
#BClid % &, PCVT type IZ & % IPD 1 98 % ji&k 4>
L CW7223, non-PCV7 type 1T & % IPD 2K 2380%
WL 7720, 727 F IR ICHE S 1, &
IPD BEEFEIISTUH DI E EF o Z EDBHS 1 E
o7,

20134E11 H1H D PCV13 ~DY) b 5 288, M4 BRi

(cases/100,000)
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PCv7 PCV13

30.00

—total IPD
25.00

—PCV7 type
~==PCV13 minus PCV7 type
non-PCV13 type

20.00

N\

N | —

'\

2017 &

15.00

10.00

5.00

—

0.00

2008-2010 2011 2012 2013 2014 2015 2016

K3. PCV7& & UPCVIIEARIRICHFZMERRIPDEERDHER

(5EEKMAR10HFALTD)

Bl Z D REEEER (5 R0 AL h) Ebd
DRI HIE E Ntz (20134F - 1.1, 20174E:0.9) (K
D)o L L%236, JEMIEZIEGHE S X OV IPD 4xfk &
L T R ERER I 2013 45 DA I s 1 2358 & & 1 C
W3 (¥ 1), 20174E12 13 non-PCV13 type D4y Hit#l &
1296% 1 L 72 (1M 2), FrICIFEALI2F, 15A, 24F O
WIPFHIN T H - 72, MIERA O IPD 7 3K & 45
AIZIEITS 2 &, PCVTIE AIZ X HPCVT typelc & %
IPD 384> L, PCVI3 ~D Y h 212 X b, PCV13
minus PCV7 type GEM 6 IfLiERY) 12 & 2IPD D
WD 5NTED, 201740 PCV13 type® IPD &
K3, PCVTE AR (2008~20104F) & Hiii L TI7 %3
HPLTwz (¥3), LA Lads, non-PCV13 type
12X % IPD B D304 % B L 72 72 12, IPD 4xfF
ELTIFS0% DA TH -7 (M3), PCVI3EHARL
b MG ERASET L TV 2 EBHO D E RS T,

z =B
PCV131%, 77 F > THNN— XN 5 MR 2 BRI
X B/NRIPD OV THMTH S T LRI
:M:o L Ladss, EoEERc P I S
NfERE LT, ERERsEgE S, v 7F v T
AN—=ENHWIIERIC & 2 IPD O EERINZ b
oL EbHe»ICRST, VAT TA VI L
—I2 X 2 IHFAEIC 3B 1) 2 MR E SR O IR ILH
BRI i S T 32, PCVISE AR D

(N)
25

20

ANWIPD 4% & 0 o3 S 472 i i AL o fig

15

HCl3, non-PCV13 type D& 1E, HADS
9% THHDIZH L, JKkTH7.8% (95%1E

10

JEIX M - 41.6-80.4%), 2 —1 v 8 TT1.9%

([F163.1-82%) &L7%->TEH, HRIZET
2 MH AR EHR IR & HE L T & D BT

’ i I I Zz’)é ZEBDbD D, MIEREHICRIGT 5
’ <f'$'a':f'g'a':'ﬁ':'m'g';'clﬁ'g'&'m'ﬁ'h';';';'ﬁ'g%':'; 2 ;;':t'g'g'a';' 7B PCVISHBA S L —EDRRIE
N mEgTone o mnn o Raasne &)ew:w@, REEINICIE X & ICIEIE

PCV71i 35 (0%) MEMEZAN=FTZ7 7F 02, TXXTD
DV Pr— > WSREICINET BHUE S~y b e L

B2. 5aEARiEIPDEE &L D DB S Wi R IREMFE 226 (20175)

TR MR Y 7 F v DRI EEN 5,
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X HR

1) Suga S, et al., Vaccine 33: 6054-6060, 2015

2) Balsells E, et al., PLoS ONE 12: 0177113, 2017
B RV St 7 N ] A N o o S = G
MR E+FRetZ e v ¥y — ERREA
S RAZERERY: M
THRYE ANHRE
PR TRIEIHE
[ N = AN 5
AR R
R B FERSE B HEEA]
BREARY PH NH—ER
HHRRIEAZ R R v 7 —

CZELERE Y — LR S

ENEGSEZET WO

<YFEREER >
R ZERERMARREREAE (IPD) ERF DERKIED
A & EEE O S8 2% D RRAR

G =
B =

g BREA & B2 WP R < D, /N
ANIZE T U U IR IR P il 48 BRI Y & ki 2 5,
WRIEOFER Y H 54 F (CPS) 3k b ELE A
WEERTTH D, Z2oMEMEZRETZHETHH
5, BITOMRERE Y 7 F 137 7 F v HETH 3
CPS 2 & O i i 3538 & 4 2 s BB B Piik 23 4
7 = EEE A U R R S 5 L B2
S5NTW 5, BIFE, ANETIR I3 ERE RS Ay 7
F > (PCV13), 65/%LL R T 1 234l 43 BR 1 e i
RIVF v A4 F7 25 (PPSV23) eI RE Y
J7FvEEoT0E,

—J7, ABEHRIL20134F 4 H > & BAYE T LB i
WKBOW TS HEHIMRER L 2o 7, IPDIZBWTIZ
JE IR O LS HI P8 DSHE R BRE 7 7 5 > Dbk i B
LCHEETH S, 22T, EEIFWET 40 1

|

FUE (KAYE) TIE20134EEE D o EIN10 35 4
LIS 5T, BERERIE & HiA7 Tk .

DML L D, BAIPD Y —RA 7 R

ZEML TS, ARTIE, INFTIC |

56N IPDIEBIOBR GO & g 2 207

TG DB DV TRT, ~ 15 1
B & 04
20134F 4 H~20184F 3 H ol iz IPD
B HE LTI Bt X N 155 1

DBED S b, MBI 5 iR oo

D35S 4, MHESAIRENTIC X D g8

R, AR A XK E R RS DR (n=897)

il hIE (IQR) 71 (51-91)
n/N(%)
B 544/897 (61)
FHREY
15~397%% 43/891 (5)
40~645% 235/891 (26)
65 Lk 613/891 (69)
12 343/766 (45)
BiEsE 639/851 (75)
BIERS 264/851 (31)
RE
Bifizs 541/897 (60)
Bz 2% 138/897 (15)
BARROR O EIIAE 142/897 (16)
Z0fth 76/897 (8)
PPSV23iEfEE 79/714 (11)
FET- 167/897 (19)

ANt 21T 5 7Y, F72, ARTIZ20174E 3 H £ Tl &
SN 89THI DGR G % fRbT L 72,

BREER

B TPD 897 il D EF R G D b iz B\ T, SRRy
TR, BPEDI61 %, 657% L L4369 % % 15 & 7=
(R)., BEDBYIPHREZ RO, RIERIRE
31WITERD Iz, IPD ORI L L T, HIE% £ 5 i
% (Migg) 7360%, BEFA1315%, HUEIR D 72 I
FEA16% 1258 & 1tz Z Oftl (FIWE % £ 5 B 22,
WEERHk S, THESS, BN, DNIEA 2 &) 138 %1780
5t IPDIEFI D5 4 LA O PPSV23 0 B2 i 1%
1% Th -7z, WMEREDOILEHNZ19% TH - 72,
—J7, 20134 4 H~20184: 3 H £ T IPD D JF A
DIMIERI AR 2 IR U 72, 20134E FEIG 35, 7 filfifili
RERER AR 75~ (PCVT) IMFEANIZ MM 14D
A5 % ZHAZ T\ DS, ZIDARED S HESE X 4 %
K TH o7, ZOFFRIZ20104E2 & Bils S iv7-/hNR
PCVTEH A DM Z R L TWw»32, NEoE M

O 20134 E (n=112)
W 20144 F (n=205)
20154 & (n=248)
20164 & (n=332)
EH 20174 (n=382)

¢

HYHEIA L 721,29 THEB 2 b b R & L7z (1
KEGI, 1E#R) . T XTOFHERRICDWT
1% multilocous sequence typing (MLST)

PPSV23 (BALT1ERIZ & HELY)
miEFR

. IPDOEREOMER 2. 2013F4H~20185 3R



12201311 HIC PCVT 2> 5 PCVI3IZUID 2 54
72, MIEM 3 B XU 19AIZPCVISIZE LT 5 28,
2017 fFEFER DA IPD I BT 5 206 DILiER O
NI S Tl 2\, 201T4EEE D ER N IPD D R
DO PCVTIMER, PCV13 I, PPSVZS M o H

H1x7.3%, 30.9%, 64.1%TH -7z, —77, 2015 4EIC
PCV13 23 & iz n23, PPSV23 1 Aih%[ﬁu(ﬂa’i
12F 12 X % IPD 23R IR, IO, fRbd 0t ic v Tl
L3NNI, £/, 2016~2017E Ik HTE O 3 LA D
T b s S, IMiEH 12F (3R b S o J5U RN
L 725 72, 12F &R sequence type (ST) DFEHT
TIE, 3DDUEHFD STIC X WS N5 2 LHVHBIL
TWw3, ZNFNDST O 7V ILTE S 1X ST4846 (12,
32, 111, 1, 13, 48, 6), ST1306 (12, 32, 111, 1, 13,
48, 833), ST6945 (12, 32, 111, 15, 13, 429, 6) TH-
720 EINTIZ2006~20074E 12 & —3 112 A 12F IPD

DFifTRBO T 2 EBRE SN TV BY, 2 DOFfTI
D 12F B1% ST220 (10, 20, 14, 1, 9, 1, 29) L & T
B0, eBURST @4 5 135 A0 12F Hif itk & DB
HiZkwEEZ N,

i 44 TN 0 PCVT/13 038 A% o IfiL i Y i 46
(serotype replacement) 12 X - T, 12F IPD O 8§inHs
WEHI T35, bHEICE T 52015~201T4ED
M 12F 12 & 2 R IPD o8 hiAs, /NEPCV13
A DRI R ) MG EERIC X 2 O BDI2D0»
T, BRI TIRHWBWE#TH 5, 574 512F IPD
DRI DEEHDINETH 5, MAIPD Y —A 5
VAIZEWTIE, PPSV23#:HfIC X % 12F IPD ISk
277 F VHIRPHSPICRSTW S (RilHEH),
% 72, 20154 LD E AR REZ 1T B 1T 5 PPSV23 D
E IS 1333.5% LR Z &5, 57565
B LRI 2 EE RO LB EN S,

X Wk
1) Enright MC, Spratt BG, Microbiology 144: 3049-

3060, 1998
2) Fukusumi M, et al., BMC Infect Dis 17 (1): 2,

doi:10.1186/s12879-016-2113-y, 2017
3) Chiba N, et al., Epidemiol Infect 138: 61-68, 2010
4) Rakov AV, et al., Infect Genet Evol 11: 1929-

1939, 2011
5) Rokney A, et al., Emerg Infect Dis 24: 453-461,

2018
6) Ladhani SN, et al., Lancet Infect Dis 18: 441-451,

2018

EA VRS TR )
Qe v Y —
s A iR IHERY
WINEIE KA
M & W Kb =

YA
J&
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JRANIPD % —_A 7 v A
Mgsith R 968 W
FEMTh R B v H—RR
Juligty REGEHE BEEE
JHEFH R B

<YFEREER >
BX AR BRI B ¢ BRE B RE IS XS 5 23 filn R BRI
BRRUYYDWSA RO FOBEME

EREEN

20144 & D 655% DL LA 8 & TN60~6575% D HEEE R
ZHT 5HIH L 231l IR AR ) v A T A
K 7 9 > (23-valent pneumococcal polysaccharide
vaccine, PPSV23) 23 & L CfEH S5 X 9

Tl o e, BN O R B 28 BR B K SYRE (invasive
pneumococcal disease: IPD) (243 % PPSV23 DHA)
PEIC2w T, #oh CRE, FERGEE) 2> 6 EHO®
H3d 20319 AT BT B RO F KA DA
B0 v,

¥ 7o, BUTOREBISIEIC B %2 PPSV23 & iHEfH 1%
20184 ETTHD, % @f‘ﬁ@ﬂiﬁrﬁ%@ﬂ%’%%@“’w”
PEMBZEEOBRICO VLT BTFEIN TS

JEAIPD Ikt § % PPSV 23 # R D H 501 % SFIi 4 5
xR HMZ, TRADOREMEMEEGEY — x4 F
v AREEEICE T 2098 BECIE I N 10ERIC BT
% 1PD HEEHE T LR Offli 215 - 72,

A&

20134F 4 H 1 H~20174¢ 3 H31H DA IPD % 5
JE LIRS BRI N 15 EoBED I b, MR
BR D & IR EREE D30 BfE & 4, SEBIALTE H 5 v X
multiplex PCR ¥EIZ & D Mg B ASHEBH U 72 5E B & X
RELT,

77 F v DR (vaccine effectiveness: VE) & indi-
rect cohort design (Broome #:) % FHWTEIH L 727,
WW: PPSV23 ic& E 2 MG (7 7 F »IiEH)

2k % IPD ##, A% PPSV23 12 & 37\ i
(#7 7 F v IMiER) 12 & % IPD i, W% 5 EMUN
D PPSV23HERE L L 7SEFIIAIIZE T, A v At (odds
ratio, OR) X DVE=1-OR & B} L 7=, IMEMI VE
W, FEGIEAY30450 LA o A I oW T EH L
7

FRETAIATICB L <, fEM & IR o BIRRED
B2 1% X2 W78, Fisher O IEHERE, 4 Nva 27y VIHE
ffIBE Z vz, FVEDOBEHBICRERRY 254 v 7
(Bl AT 2 Hlvs, Pl s, A, Body Mass
Index, £/, > — R ¥ (EEFEB~AME A 73 —
Ry, ZDMDEAE X vy — R V) BRI T &
L CHERRIT 21T > 72,
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=. BRAIPDEFIOZMBRBIVE (20135F 4 B~20174 3 B, n=897)

Crude VE Adjusted VE
JEB, n(%) | K, n(%) (95%CD) 395% cn

PPSV23 il 599(67) 298(33) 47%(14 to 67) 45%(6 to 67)
PCV13 [ 7 329(52) 298(48) 42%(0 to 66) 38%(—14 to 67)
PPSV23, 0 0
JEPCV14 I 122(29) 298(37) 56%(28 to 74) 52%(17 to 72)
IMiE# 3 126 298 33%(—45 to 69) 43%(—45 to 77)
MiHR 19A 98 298 65%(2 to 88) 53%(—53 to 86)
I %% 22F 73 298 15%(—104 to 65) | —6%(—189 to 61)
Mi%%E 10A 61 298 70%(—27 to 93) 58%(—102 to 91)
Mi%% 11A/E 37 298 —25%(—268 to 58) | —7%(—220 to 64)
Mg % 12F 62 298 85%(—13 to 98) 87%(33 to 97)

PPSV23: 23-valent pneumococcal polysaccharide vaccine, PCV: pneumococcal conjugate
vaccine, VE: vaccine effectiveness, Adjusted VE: 5, £, L, BMI, £,

T =X Tl

w R

R RIAMNCATHIRIC SR I N E D 9 B EHTH R
& Te o TREHNZ89THI7E - 7=,

HIMERA D VE 2 RIR L 7z, PPSV23 G IPD
IR 2 VE 1345% (95% CI, 6 to 67), 13l fifi 48 Bk
A7 7 F > (13-valent pneumococcal conjugate
vaccine: PCV13) M#5AY IPD 2 %§ % VE 1338% (—14
to 67), PPSV23IC& EN A IMIERD 95 & PCVI3IZH
EF N A IMEMNZ R 72 g X % IPDICRd 2 VE
1352% (17 to 72) TH - 7z, FUHEHH] VE T I
RI12F 12X 2 IPD 9% VE1387% (33 to 97) TH-
7z, IMIEHY 3, 19A, 10A 12 & 2 IPD X9 % VE D &
HEEME1240~50% & HWH I 7228, wIFnby v 7
H A XN CABEXEDIED» - Te, F IR
VE T, 15~64j%# D VE 1275% (10 to 93), 65/ DA
ERED VE1239% (=T to 65) 7257z, xSRI % 2017
FI2HEFTEL, 1,12561 205 E L 7B mghrcils
~641KEED VE 1360% (21 to 79), 655 DL L D VE
1339% (1to0 63) 7272,

z =B

AT B VT, PPSV23DSRAD T 7 F v IfiliEH
IZ & 2 IPDIIEZ 5% WA S 5 2 L DMER I e,
WD SATIIZE T L, PPSV23ICE 02 IMIERLIC X
% IPD 2R 5 VEIZ40~T0% E ESINTED, &
[ OFEFEFEPL T, 2, HiEE XU
AV A7 FHITH LTI T 3870 PPSV23 i1
HomgrEfI2b0ThreELOND, Tk,
PPSV23 1213 & F N2 3PCVI3IZ& F iz nIlins il
I2 & 3 IPDICX T 3 VEIX, PCV13 7 7 F v IfiliERIC
X2 IPDIC$ % VE &A%, 200 LR Eimz
Tz, RIS T 5 PCV B OMERIHRIZ X D PCV
MIERNC K 2 I BREERERE DR AT B T H AT
LT, ADHIRIRE Y 75 gz B2 PPSV23
DEMMEZRRT HHERTH S,

H— o) IiE RO AT ¢ lE MG B X > T VE 122228
Ao, MIER12F 12 X 2 IPD IS T 2 VE 2SR D &
ot (VE: 87%, 33 to 97), Ii5HY 3, 19A, 10A i1 X
2 IPDIZH L THHEEDOF MDD 5 0374 6 i
72, OINLHEMENEREE R I R o .,
MFER 2 &2 VE 23872 2 Fr UG b Bl X
NTEH, FRCIEMN 12FIC X 2 IPDICWT 2 & 0WHE
Stz o TiIcb MG IN LY, ik, B
Pric &k o T, EHHERONRTH %65/% L DA
N 277 F RIRDBHERR S e, GHRIBIER] 2 B
L, #EDEEZHO T ZEDNEETHL EEZ
5Nz,

il & LT, Zalof@ric{fif] L 72 Broome i Tl
W% IPD B0 6#A TE D, EEO VEM LD b
DS C B S N3 DS H B9, AWFZE D E sk
0 (9106) (1 XIEGHEFS A BERA IC B 1 5 10E RO
HROKFEETH D, REITEEL T2 iR
BETER, i, FEMIELNR VI AHOEE
DEED D, FEFICHEL COLRENEZ NS,

23 Sk
1) Gutierrez Rodriguez MA, et al., Euro Surveill

19: 1-9, 2014
2) Andrews NJ, et al., Vaccine 30: 6802-6808, 2012
3) Singleton RJ, et al., Vaccine 25: 2288-2295, 2007
4) Bliss SJ, et al., Arch Intern Med 168: 749-755,

2008
5) Moberley S, et al., Vaccine 28: 2296-2301, 2010
6) Butler JC, et al., JAMA 270: 1826-1831, 1993
7) Broome CV, et al., N Engl J Med 303: 549-552,

1980
8) Andrews N, et al., PLoS ONE 6: 28435, 2011
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<AFEREEIR >
PPSV23 D= #3E Al AR ERE R 2 1< 39 2 TSR

A ERE 13, NS B\ THERZS 70 & DR BRI 4
BRE &R (IPD) 28 2 L, MigRESEAMN Y 7
v (PCV) 12 X 2/NRIPD O FHiziRIZHA TS 5,
HREEICB W CEMERMLI TR D, b2ETY
201342 & SE WAL & M7z, TiZSBRE 2 it il ¢
KELTHEERELHTH D, 655N LIk L Tid
13l BRI RGBT 7 F > (PCV13) & 234ififiZ Bk
BAER VY v BS54 775> (PPSV23) H3fliflI Al
HETH 2, TH PPSV231E, 201442 5654 i
WY 2 E AR I AOA £ 7z, Al PPSV BT
HE > 721940FER2 67 7 F VIR OMGEEDED 5
n, T2 CHR%ZHT2HADMRERE M2 12§
ZPHNRIZOVTYH, H SR I NX Y ENT S
HEN TV R RZHTOIREEL 2>, UL,
a7 N—71%, IERMCY 7 F iR 25T
22L&k TR IEREAIREEZHS D IC LY,

1. BRARAIKEMERMADES

B OWEICIE, FEMZICE T H i BRE &
REZERETH Y, ZDOFERIZ6E5®D S 2 -
FL, 65~T4%T8.7/1,000A + £, 75~T9% T1%16.9/
LOOOA « 4ETH - 7Y, 2D tIZEEtSIc s
2 Jifi RERG LG R ORI AT DK E I ZPRE-> TWw
%, ZNETIZ, PPSV E X UPCV D IPD O FFhic
MY s EMERFTICAISNTVRBY, L L, A
TORRNILRERBE M4 12 3 > TR RG24
JEIZAR (5% Am) DT, BEIE % £Eb 72 W iligic
W57 Fr OFMERIEMICHHET 2 2 & 23A0]
RTH2,

4 D212 DR TOMGRTIZ, 15/ LD
BREVEMZ 12 B 5 M5 A 23 —31k PPSV23 T67%,
PCV13T54% TdH - 72539, 20164E 5 D> 5475 7o 3
HTIZ PPSV23T49%, PCV13T32% (B 1l : fithr
H) Th Y, ANRISKT 2 PCV & W 0 M 5 1
ko chr EEZLNS,

2. BMRRERBRVYYASARITIFY
(PPV23) D65 EDAiRICTT B3R

Jifi 28 BREG T 2 12 K4 2 IR ERE 7 7 F- > D& %
A2 ZEDHE L o DD, V2 FvE
AR E W) RS 7l BRE N2 12 K3 2 FE B
Shia Telilig) TR REL 277 bAs L
T35 LT, RPEHIUZS W ETH B, T
5 1%, Fluidigm #:® nano-fluidic Dynamic Array %
FA 22 i 28 BRI A multiplex PCR & A 5 4 % B

REMAEYREIEIR Vol. 39 No. 7 (2018.7) 11 (117)

L 7%, Z oIk multiplex PCR % i 28 BREE 1 fiti 4
DBWiIEE L TEEZROVRMALALZ LTk, §E
HKEDOIEMELR T 7 F VIR OHEENTE B LEZ,
APSG-J W92 @ ¥ 7 fi## % test negative design IZ
XD fTo7, 2R, PPSV23 D2 fifi S EREMEM 4
WX 282 27.4% (95% S5 HEX [ 3.2~45.6), 7 7
I EA MG RRRIC X 2RISR 5 PRIRIH % 33.5%
(959 fS MK [ 5.6~53.1) & HffsE L 7Y, Beflits 545
TR T 2 Z & bR L, AR ZD -
7o B3, TARCLATY, 0P, RIEVEMGR, B3 - /iR
igeic B\, & PRI E Do 7Y,
RN B HRBRE Y 7 F > o\ ML, B
WEREFT AR IR 2 F o 72 B ATAERIC X - TRl < 41
%, ZORT, 20124812 Kawakami 5 25 PPSV23 D%
I & 2 ERENHISIR % R L 22 s EETH 29,
IS & B & PPSV231%, #E% 1 4EH TFAET 2 fif
ROAGEEREZ 9% 56.4%~EMFHIL, FHEFRELT
Jifi g8 B2 — N2 72 ) D BRIEE % 76,000 FI I < & 2 7%
EL L7, BRNZIROFHENIC X > TPPSV23 Ol
FIT ¢ 2 EMEFEIMTHON TV 32, 5B O[T
i F IR T 2 RENY 7 F v ESKIZO WL, @
PPSV23 E Ml & fikie, @QPCV13%E A, QPPSV23
D2 B H DM ZHERE, D> D7 7 F v o
ZHELE, R EDEZ o HERIRICHL, 2NE D
77 F v ORI EIRE, EARmIC X 2R 0E,
25 Z Q@D RIGIETHIZNENAHTH 5 2
&, B L 7z Mg R E I & 2 ISR O 280 7 & A
EEEDL C, BRI AIICIEY 2 iS5 2 1
EE LR VBETH 5,
ZE R
1) Jackson LA, et al., N Engl J Med 348 (18):
1747-1755, 2003
2) Moberley S, et al., Cochrane Database of System-
atic Reviews (Online) 1: CD000422, 2013
3) Maruyama T, et al., BMJ 340: ¢1004, 2010
4) Suzuki M, et al., Lancet Infect Dis 17 (3): 313-
321, 2017
5) Morimoto K, et al., PLoS ONE 10 (3): 0122247,
2015
6) Dhoubhadel BG, et al., J Med Microbiol 63 (Pt_
4): 528-539, 2014
7) Kakiuchi S, et al., J Clin Microbiol 56 (5):
e01874-17-10, 2018
8) Kawakami K, et al., Vaccine 28 (43): 7063-7069,
2010
Rk A R AT 4
WS PR SR G 2257 Y
FOF/NTT A IR T 7 NI -



12 (118)

<AFEREIER >
Capsular switching Z 4 U Tzl R BREIC & DX D
9 5 Ry —REEF DB

[FUIC

iz ERE1E & b EWHIHOHAER & L THEFEEL T
Wb, —J5, Mgl £ O EGUE PRIl ZS, i
e E B HIRGEE 5 ER T, HREREIC X 2%
JUEDL C I3HWETH %, Fiic, LA Obe,
B7e &) TES TR ML, MiRBREIC X 2 EFIEG
PGS TLE,

HERBRE DS 2 5] Sl 2 3 72 12 e b B 2K
EEDLNTOLDENETH Y, FiREDEVIZTX D
95FELL Lo s (L) AL S v %, KM
B DN IZ 20kD i #4 D EAZTHE (cps locus) ICa—F
INT 5, MiZERE I BT HAE L 2255, Wik
SHZHEALE L T % DNA Z EIRNICED iAZ, BHED
gutafk LAOMILZ MTbi s, I X 2 IR
DAL, VH W B capsule switching b LIFLIZA 5
N5, Fx i, capsular switching % 24 U 72 i 28 BR i
Sk BMRD 7 7 Ay —IEYSEG % i L 7z T, 2
DfENTRER 2 HRET 5,

BT AE

Jifi 8 BRER 1 IR FE R FE b %2 F\»T37°C, 5% COy T
T L, DUTN DI, MiEEIE, Statens
Serum Institut BIMAET 2 H W H BV I & D e
L 70, FRANESZ VSR I MEDR AL X > TT -
To vNFOU—HAL—2 TV AY A4 Y (MLST)
fRbTTIE, DEEEMRD 7 ) 4 DNA 28 L, filig Bk
WDT ) L EChBTODONTAX—E v VBT
(aroE, gdh, gki, recP, spi, xpt, ddl) OEH % P& L,

RIRMEDIRHIER Vol. 39 No. 7 (2018. 7)

sequence type (ST) Z#WE L7z, 7, Kk —7r
v % —MiSeq (Illumina) %MW T2%7 7 LBLYI % Ik
EL T,

H R

1. FAIRE MR ARES D R4

20144F 1 ~8 Holic, AJEBED - cREIA
e o FLREpE B % R0 BB 1340328 % FRIE L 72, ifi
REFOERIES~39K, B LMz znznt 4
L6/ THoT, TRTOMZREE DOWEHE K D Iz Bk
A RBICOHES N, IREREPENIZE & 2 S i,
F—ERIC k57 7 A5 =B LgEbi, MEYNE
KORT 7 LE T 7, SO 7 5 ALY —EGehs
BT 25 FC, WUMHIC AREL T2 BESE I
R 7 F v OEREED o 72,

2. MRREOMBR, EFIRZHESLVSTH

13N R RN 28 BREA D fRATRG H 2 RITR T, IfigeEk
W13FRD 9 &, MUER 10A BIL 9 FRT, 2D D4 BRI
6ATITH o7z, 12kk (10A T 8 ¥k & 6A T 4 k) 1X[A
— ST (ST9999) %/~ L 7z, 10A % 1 #R1Z ST9999 & 7
VoL xpt & 1B E L 230845 4 7 (ST10024) T
Hote, MRIREIBRDOIEANEZ D 707 4 — LY
BRLL T, SEo 7 5 A8 —filifREG] 13 F—
B BREIC & 2P TH B 2 EBmRBEI N, L
L, MiERIE10A L 6ATIE B o7, 2277/ L
8 X OG89 % cps locus DFENTIC X 2 fifi
RIEGIE O BEPEZ RIS 2 2 E DB E 225 7,

3. MBBIZIAE & OB A AESE D BEE 4 D #ZRA

IRERE 13D AT /) LRI OFER D6, 26D
W IZIMERICE WD 2 50D, H—ThHd I L
DS & 7o 72, IR A H 7 2 B (3 capsule
switching % 25 U 7= AJREVE DSt 72 @, Mili S BRIG 130k

K. VRT —FREGIDERFRIFRE LU BES I X ERE RO

s i st L EE A g/ ml)
PCG ABPC PAPM MEPM TBPM CTX CDTR TFLX EM CLDM VCM

1 SP2637 10A 9999 B 2 4 0.06 0.5 0.06 2 4 1 2 <012 025
2 SP2638  6A 9999 C 2 4 0.12 0.5 0.12 2 4 2 28 <012 05
3 SP2639  10A 9999 A 2 4 0.12 0.5 0.12 4 4 1 4 <012 025
4 SP2640  6A 9999 C 2 4 0.12 0.5 0.12 4 4 2 >8 <012 05
5 SP2641  10A 9999 A 2 4 0.12 0.5 0.06 4 4 2 4 <012 05
6  SP2642 10A 9999 A 2 4 0.12 0.5 0.06 4 4 1 4 <012 025
7 SP2644  6A 9999 C 2 4 0.12 1 0.12 2 4 2 28 <012 05
8 SP2645 10A 9999 A 1 2 0.12 0.5 0.06 2 2 2 4 <012 025
9 SP2759  10A 9999 B 2 4 0.12 0.5 0.12 4 2 2 4 <012 025
10 SP2761  6A 9999 D 4 8 025 0.5 02 28 28 2 025 025 05
11 SP2762  10A 10024 A 4 4 0.25 1 0.12 4 2 1 4 025 05
12 SP2763  10A 9999 A 2 2 0.06 025 0.06 2 2 1 2 <012 025
13 SP3000 10A 9999 A 1 2 0.12 0.5 0.06 2 2 1 2 <012 025

PCG: penicillin G, ABPC: ampicillin, PAPM: panipenem, MEPM: meropenem, TBPM: tebipenem, CTX: cefotaxime, CDTR: cefditoren,

TFLX: tosufloxacin, EM: erythromycin, CLDM: clindamycin, VCM: vancomycin, JE&Z 1 OMICIE KT C, itk OMICIZ KTFD

(SCHk 4 X0ekED)

BETRLTVWS,



10A, ST9999 (A%X A 7. 7#k)  conserved

hypothetical
protein  transposase
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cps locus transposase

 H A X1

' 0* X \;" ~8’ utative group II
§ N &P group
N « ¢ W ¥ intron protein

conserved

10A, ST9999 (B4 A . 24%) hypothetical

protein  transposase

6\\% cell wall surface Q\° 41,300 bp
anchored Q‘e
protein

cps locus transposase

C O K

. HE- . < |

0 V&j’ ({\‘é C\Q\' \“; w;’g’ putative group II
9 intron protein

6A, ST9999 (CH 1 7. 3%k) conserved
hypothetical
protein transposase

o\'\b cell wall surface Q\@ 41,300 bp
anchored
protein

cps locus transposase

:>E>=C>=D<}<3E>=D~

@'

6A, ST9999 (D’)“"f 7s 11*) conserved

hypothetical
protein transposase

6\'& cell wall surface ‘0Q\° 39,531 bp
anchored 9
protein

cps locus transposase

T

T ¢ S
0 Q\’& & & W W

[ ] %% 10A ®aEr [ miss 6A Mit(ss
. MEE10A & 6ABREHTRIKE D pop2x & pbplaBIGTFEDET

@ cps locus % & & penicillin binding protein (pbp)
2038512 5 pbpla s £ TOH40kb DLz L
L, capsule switching DJFIKA & 72 o 7o 2 547 %
PeE L7 (X)),

fifi RBRE 13K D pbp2b & pbpla DS T-HEIH D&

M2 ko T, 10A MIERL (A, BY 4 7) L 6A IfiEHR
(C,D¥ A7) xxNFN25 4 73T 64z, 10A
MEMALEBY A 7ONRIKE I ZNZNTHRE 28K
T, AIMTERIC ED YA T3k E 1R CTH -7, &
M7 5 A% —iRFEGIH R R R D 9 & TRb %

DI NTZ10ATIA Y A4 7% R—=RAIZL C, fhd ¥
A 7 DR ZEERE DFLH 2 Mz L 72,

10A MIERLA & 4 7OEA & X, B A 7IigeEk
D cps locus T it D alidA EIE T H X Weell wall
surface anchored protein % 2 — F 9" 285 - O —if
FOWFTN DY (X, BEHESGY), MIEEZ#IZBY
HLWHIaZ PSR E 2 LRI N7, 6ARIC
% A4 7°®D, cpslocus it D conserved hypothetical
protein % 2 — F ¥ 28 125, cpslocus i ®D
transposase £ TORALHIZ 10A 2 5 6A AL 2 L
TWwiz, —J%, 6AMID % £ 7® conserved hypothetical
protein % 2 — F 9 285 T & Z D T D dexBi#A{x
T DT DI 372 72 N6 AT & 10A TR S B
RPAH NI, DL EDOHERD» S, 2 DOMiREKED cps
locus 412 1&, AR o I #0845 T o fH i
AWFELEEZ SN,

EREER

4 1%, capsule switching 234 U CH#7% 2 i %
AR RIREIC & B 7 7 A8 — i BG4 % fi7

anchored
protein

. &
0\& cell wall surface Q“Q\ 39,531 bp

1kb

(SCHR4 ZDYET)

Ml 7eo & DRHRBREIFEF F 7 13 RIEF ITERE L T
WIS, BEFHEZ I D, IER AL 7
ZERHASPIC L7, MIRERE DKL S - & b
BINIEATH Y, FICHEERNMREIKE 7 7 F >~ 25H
AEWNCHEH X 172 2010402 1, MR fFT 1 8
flans, LyrL, Ho X oi;: el Cuk, s
RENT OATIIERO R 2LET 2 2 L3 TET
7 ) LRSI I B

23 Sk
1) Kuroki T, et al., J Am Geriatr Soc 62: 1197-

1198, 2014
2) Millar MR, et al., J Hosp Infect 27: 99-104, 1994
3) Crum NF, et al., Am J Prev Med 25: 107-111, 2003
4) Chang B, et al., J Clin Microbiol 56: e01822-17,

2018

[ Z B ASRE WL il B 2 — 8

B o mEEM E k- AW M
<HSEBIEE >
I 4 I 54 L 1 . 0D 23 0 B ¢ BRI S K
H$yNSAKTIF Y OBR
HR - B

-EEEmE B EE (T BiER” &589) O
BEMERT A ERERRZEE (IPD: invasive pneumococcal dis-
eases) [FEEFRNELHMEDLEW, X, BiEERK
HORENSL, TVFVICLBFHHNEEEEIND

BB DOEBEZE L IPD DY R 7 BIEFISE D, —BA
HCOFRREH1L5/10TTN - FTH 2 DIH L, Bhl
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B1213590/10 5 N « 4 L IEF ISR VW 2 L3
FELWEINT WY, IPDYRMEL 72 % D13
RIS L & 7 2, B 100H DI D IPD D4
JEIZZ N0 106% & N, IPD J8hE h Il 3%
Mt 18 4 HHifE & v ) W% »Y, Zhug, Bhbk
DRIEMEICE T, W RER 2D b R % 253
2 EICRET 5, 2D, BB X5k
HRA 7V FH E Vo AT I X 2 G
JED Y R 7 WPEE L e %, IPD DFELCHIE 1~ 2 #fE
LR EITNA, 2aER%E 72 & FEREH
THC L b, EEOREREZETREM»ID % R
W, IPDPBFE L CM4E PRS2 G Lt 5 2 &
FBIFEN T A, EFERTIEEREORMES H 2,
ZDDENNDHA KTV TET 7 F v OBEMD
HEARRINT LB,

-BiE% 3 N BUREIC 13EMARERER IV F Y
(PCV13) 3 [miEiE, 1277 B LU I 231 28 BRES SRR
Uty hS4 RIIF> (PPSV23) EEMNHERI NS

— RIS EOEBE XY 7 F R ORI &
FREIC, TRTOY 7 F v 2T 5 2 & RS
NTw23Y), MRIREY 7 F v bHIsTidn <, BN
NDOHTA R 74 TIE3RIOPCVI3 HEfLICT A
D PPSV23 HMEAHERE S L 549 (7272 L, @M
REEH (GVHD) Ik >T7 7 F vhiRasdH £ b i
HTEHVEAICIZIPPSV23 o fb hic4 B HD
PCVI3DEE I N 256 LH 2],

A)IgG —=-4 —e—6B — 9V O 14
++¢>+18C o 19F -0-23F =0<= Hib
10
E
<
="
3
g 1
o
>
o
o
B
0.1

T T T
Pre 1month 6 months 1year

B) OPA —8-4  ——6B —4—=9V ~O-14 ~¢-18C
«fe19A =0=19F =0=23F  =0=6C

1,000

=
o
o

OPA GMTs
=
o
I

Pre 1month 6 months 1year

E1. SEMORMAFE0HS

(Hib&6ClZarka—)L)

-EEICSITAMEE: REEMERSHmOELE &
CEEERGE

20104F 11 H BARR/NSIC 09 2 7 fififili 28 BR s 14 7
7 F v (PCVT) I X 2@ WM E A S 1, B IPD
DEHE & L TPCVTIEE RIS OEI G230 L T
T 25D, AAND PCVI3 DM HUE T 3 &
INBIEITMA, HETH BA~NDPCVI3 D 3 [H]
BREOKFNAIIZRE v, —J7, PPSV2313 PCV13
&0 AN—F B IMIER O DL < B D 2o,

AWFZED HIEBAHBE R AN D PPSV 23 Bl
MREHNB L THBY,

A&

IS S 12 2 TS A% 1 AR DL i L 723044
ZXGE L, PPSV23 2 # 3 21E, 14 H%, 64
A%, 124 A ISR ERE o3 29k 2 ME L, 2
D JOBFHEZ G L 72, HIXFHIEH & L C&2etks
F ORISR EL L 2 581, FEBEF O IPD I
DWTHIR L7z, SR TER, ELISA % 7= Hiiig sk
BRI R 1eG HLiAM multiplex-opsonophagocytic
assay =\ e A 7Y = VLA B E G (opsono-
phagocytic killing activity: OPA) Tkl L 7z, Wi
BRE 10 2 BRSNS & L <A 7Y = v AbB L O
ROBARVEETH Y, OPA IEZ D% il 42 2
EDTELMETH 2, KIEMGIRFR 1gG 23 BEAE T
D25 EH L <13, OPA Mflinseffitkic 8 2/ % 7
LA R APURMIES L EE L2, 7L F=yr vl
HT03mg/kgl EoxaTuA4 F28$ 2 GVHD 24

A)lIgG -=m-4 —e—68B —a9V O 14

«Ow18C  eA19F  =0=23F  =0=Hib
100%

Median positive response rate (range)
43% (33%-57%) 41% (31%-55%) 43% (33%-57%)

80%

60%

Response rate
B
o
X

20%

-0 ==
©
0% \°2 T
1 month 6 months 1 year
B)OPA —B-4 ——68 —a9V -0-14 -O-18C
< 19A =0=19F =O=23F =0=6C

100%

80%

60% -

o
o
X

Response rate

20% V= = = o

Median positive response rate (range)
72% (55%-86%) 53% (46%-64%) 55% (51%-62%)
0%

T T
1 month 6 months 1year

K2. FREMICEIT2ENMEMESISOHS
(Hib&eClFarka—L)



BEL 72 BF ISR L 72,

EERE S

P OO R G4 O A vh S AiE 1354 7% (i PH 23-68 %)
T, BERERE o i X B T56 H ([H1389-1,903
H), Befsg o Bl Wi b Jefifi13 1,135 H (171 729-1,351
H) Th o7, Heffiliso & 2@ iaihRibiz zn
Z) voRBRIRE: 1,895 /u L (IH1970-4,250), CDA4 :
4081 /i L ([H161-1,169), CD20 : 512 /L ([F57-
1,569), 1gG :1,096mg/dL ([Al555-2,181) T & - 7z,
8 # DI EEREIRG I IR AI R Grh T > 7 (710
LA3%, 7L F=ymr54),

FERPLAMM OHERE 2 0 R — 2 ¥ 112, HRIPLEliE
BHEOMB IR —YR 218, B 1 A %I
Piffiias@m ez BA L, TERLREROEHRTH
I 2 HERFCE TV B 2 RSN, B 1D
HEIHGE L 72 OPA Juflli Ti&, M L 7= 8 O IfiLis
D9 B 3OT, ARIFUMEES B L 2 GE4% N
T & U ORMmgfagmasihit S 1, ML %3
RIS 7 <, BIZEHIRF o IPD 3 1 flic A6 N7 D
A TH -7 (I8 HE, B, 702H)

EREER

BE3BR B E~D 7 7 F 2 & L TPCV13 i
PHEEEINTE D, PPSV23 HUMEERE O 1319904
ROSDHPLTH 5, BHEAM D EICHE, T4
IFEIENOBIE b TbI D K HIck->TED, 1990
FERX D DBEMERP LA L 02 22b6 T
AWETIRBEOWE & W% Loy z 54
D7z, REFEEOE S D6, WAE XS Ol 5Bk
77FvELTPCVI3ZHLE LAY Y 2=
HERIN TV, kD RVHIFAD MEER % A 3 —T
& % PPSV23 b5l S S A TH 2 Al 2 7R L 72,

ZE 3R
1) Kumar D, et al., Bone Marrow Transplant 41:

743-747, 2008
2) Engelhard D, et al., Br J Haematol 117: 444-450,

2002
3) Torda A, et al., Transpl Infect Dis 16: 751-759,

2014
4) BAEIMEMESEEE A ¥ 724 PR

%5 3K

https://www.jshct.com/guideline/pdf/01_05_

vaccination_ver(03.pdf
5) Rubin LG, et al., Clin Infect Dis 58: e44-100, 2014
6) Fukusumi M, BMC Infect Dis 17: 2, 2017
7) P8 JE—EES, TASR 35: 236-238, 2014
8) Okinaka K, et al., Microbes Infect 19: 553-559,
2017
ENZS AW v 5 —
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KBEBED A2 v 8 — i R

RBR A PR~ s
sl YN 2 TR RE N P
GG AR BT

S BSENF T AR 2 v & —
KA HIE

<$FEREER >
EREOMARET IV FVICLDELRIEEICOWT

HtiZ BRE (Streptococcus pneumoniae) 5%
NICBERR S, WOlhE, Wik 7z EEEREIRZ L St 2
T, BIE, HilhE o B 20 i 28 BRI GE O T Bl 1 fiti
JEIRTE D HE S BRI 2 I\ > 72 23T fifi 8 BR 1 27 s R
VY v h 74 K77 F v (PPSV2S) M I T Ww»
%, LT 7 F LA B RS VL R EHE 2 S BR
BIEGYED S PHT 2 2 LICHEBITH B, £7-, Il
s, BN R, SRR MBRE B B &
CHEE 72 ERIERDIRT L7 AL 120 & 2 RED
HENRZ 5.2 2HEHITT0 B 2 ED3, 1999 (Fk11)
SRR SR (WHO) oI hTwal, £k,
NS RN EREE L OGRED E 57 7L —
TNDFRET 7 F > O, B 7 Ml KBRS
ZYBiTAILICERMITHY, VI F UM ST
5, L2L, 2L FoFLG Tk LT, IR Y
Yy ATA NI FUREELTH RIS E
5222 W TEY, 2, BHEICXZRIKIGD KE
Wi, T3 ERELVEDTELH B,

2010 (FRL22) 4E 2 Hicn®R S sz, TP phBerEmbl i
DHBELIZOWT E—REEF) ) I, EWEfEL %o
TWRWEHR - 727 F v D—2 & L THiRRENZ T
B4, EIFHIIL, DX RMETIIAHEED Lo
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<THE TOPIC OF THIS MONTH>
Pneumococcal infections in 2017, Japan

Streptococcus pneumoniae is a gram-positive diplococcus and one of the major respiratory pathogens. S. pneumoniae colonizes
the nasopharynx of 40 to 60% of infants, and nasopharyngeal carriage plays a pivotal role in horizontal transmission of this pathogen
in the community. The capsular polysaccharide (CPS) on the bacterial surface is the most important virulence factor and is also the
antigenic determinant of serotypes. Currently, 97 serotypes are known, and the complement-dependent opsonization induced by the
serotype-specific antibody is the major host defense mechanism against pneumococcal infections.

S. pneumoniae causes non-invasive infectious diseases such as pneumonia, otitis media, and sinusitis in children and adults.
Most community-onset pneumonia cases in adults (community-acquired and hospital-acquired pneumonia) are pneumonia not
associated with bacteremia, and approximately 20% of the causative bacteria in these cases are S. pneumoniae. In addition, S.
pneumoniae causes invasive pneumococcal disease (IPD) that may be accompanied by meningitis or bacteremic pneumonia. IPD
refers to illness with detection of S. pneumoniae from normally sterile sites.

Vaccine and serotype: Pneumococcal vaccines approved for marketing in Japan include the 23-valent pneumococcal polysaccharide
vaccine (PPSV23), the 13-valent pneumococcal conjugate vaccine (PCV13), and the 10 valent pneumococcal conjugate vaccine (PCV10).

With the initiation of a vaccination promotion program for cervical cancer and other vaccine-preventable diseases in November
2010, immunization of children <5 years of age with PCV7 became possible through governmental funding (jointly funded by federal
and local jurisdiction levels). PCV7 was included in the routine immunization program in April 2013. In November 2013, PCV13
replaced PCV7 as a routine immunization for children. PCV10 was not added to the routine immunization program. PPSV23 was licensed
in Japan in March 1988, and in August 1992, its use became covered by health insurance for the prevention of pneumococcal infections
in patients who have undergone splenectomy. PPSV23 was included in the routine immunization program starting in October 2014
for individuals aged 65 years and those aged 60-64 years who have heart, kidney, or respiratory disorders or immunity-related disorders
caused by human immunodeficiency virus. Currently, an interim routine immunization program is in place for five years until March
2019, for select age groups among adults =65 years of age. In addition, PCV13 was licensed for adults =65 years of age in June 2014,
available on a voluntary basis.

Laboratory diagnosis: S. pneumoniae is identified by methods such as alpha-hemolysis using blood agar, a bile solubility test,
or an optochin test. While determination of serotype is carried out by capsule-quelling reaction, serotyping based on multiplex PCR
targeting serotype-specific genes is also useful as a screening method (see pp. 110&111 of this issue).

National Epidemiological Surveillance of Infectious Diseases (NESID): IPD was included in the list of category V
infectious diseases in April 2013. A total of 11,170 (male to female ratio of 1.49: 1) cases were reported from April 2013 to December
2017. The reported number of cases increased annually (Table, Figure 1 in p. 108). The number of cases tended to increase from
winter to spring. The reported number of cases per 100,000 population also increased annually, and in 2017, there were 2.53 cases for
the total population, 9.47 for children <5 years of age, and 5.38 for adults =65 years of age (Table). A bimodal peak of IPD cases was
observed in children and the elderly; the proportions of cases <5 years of age was 17% and those =65 years of age was 56% (Figure 2).

Table. Reported cases of invasive pneumococcal disease, April 2013-December 2017

No. of cases No. of cases per 100,000 No. of fatal cases at the.tlme of
notification (%)*
Year of

diagnosis Total Age group (year) Total Age group (year) Total Age group (year)

<5 =65 <5 =65 <5 =65
2013 1,006 261 478 0.79 4.98 1.50 67(6.7%) 1(0.4%) 46(9.6%)
2014 1,841 362 977 1.45 6.94 2.96 114(6.2%) 5(1.4%) 85(8.7%)
2015 2,365 392 1,309 1.86 7.54 3.86 147(6.2%) 2(0.5%) 109(8.3%)
2016 2,747 403 1,589 2.16 8.12 4.59 186(6.8%) 3(0.7%) 147(9.3%)
2017 3,211 466 1,891 2.53 9.47 5.38 196(6.1%) 3(0.6%) 156(8.3%)

*9p=fatal cases/total cases (National Epidemiological Surveillance of Infectious Diseases: as of June 1, 2018)

(Continued on page 108")
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As for clinical presentations among cases <5 years  Figure 1. Monthly number of reported invasive pneumococcal disease cases,
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IPD surveillance: According to the report (National Epidemiological Surveillance of Infectious Diseases: as of June 1, 2018)
on pediatric IPD surveillance (Suga study group, supported by a grant
from the Japan Agency for Medical Research and Development), the
incidence of IPD in children in 2013 decreased by 57% compared with 2,000

Figure 2. Age distribution of invasive pneumococcal disease
cases, April 2013-December 2017 (n=11,170)
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According to the report on adult IPD surveillance (Oishi study § 10004 ?gg
group, supported by a grant from the Ministry of Health, Labour and 2
Welfare of Japan), the median age of 897 patients was 71 years, 61% = 8007
were male, 75% had comorbidities, and 31% had an immunocompromised 600
condition. Clinically, 60% presented as pneumonia, 16% as bacteremia, 400
15% as meningitis, and 8% as other. The proportion of cases with fatal 200
outcomes at the time of report was 19%. Serotype distribution of the
causative bacteria suggested an indirect effect of PCV introduction in 0- 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95
children (see p. 114 of this issue). For adult IPD cases in the 2017 fiscal 4 9 1419 24 29 34 39 44 49 54 59 64 69 74 79 84 89 94
year, the distribution of causative bacteria were 7.3% PCV7 serotype, ) Age group (Y) )
31% PCV13 serotype, and 64% PPSV23 serotype. In addition, as part of T:j;‘:;’ E;iiizﬁff: v’i?fﬁiﬁi";:ypgj{;f’;j’;f and bacteremia

the National Epidemi()logical Surveillance of Vaccine-Preventable (National Epidemiological Surveillance of Infectious Diseases: as of June 1, 2018)
Diseases program, the serotype of the causative bacteria among IPD
cases is being investigated (see p. 110 of this issue).

Pneumococcal pneumonia surveillance: According to pneumococcal pneumonia surveillance in adults, the respective
proportions of the PCV13 serotype and PPSV23 serotype were 54% and 67% for the causative bacteria in 2012, but the respective
proportions declined to 32% and 49% in 2016. This was also thought to be an indirect effect of PCV in children (see p. 117 of this issue).
Since the recombination of genes occurs frequently in S. pneumoniae, changes in the serotype due to such recombination, so-called capsule
switching, is known to occur. Therefore, whole genome sequence analysis is required when investigating a cluster of pneumococcal
infection cases involving different serotypes (see p. 118 of this issue).

Vaccine effectiveness of PPSV23: The vaccine effectiveness (VE) of PPSV23 for preventing IPD was analyzed based on the
adult IPD surveillance data. The estimated VE was 45% for PPSV23 type IPD, and 87% for 12F type IPD. The estimated VE of PPSV23
vaccination for adults =65 years of age was 39% (see p. 115 of this issue). VE of PPSV23 in preventing pneumococcal pneumonia in
adults =65 years of age was also analyzed, employing the test-negative design. The estimated VE was 27.4% for all pneumococcal
pneumonia, and 33.5% for PPSV23 type pneumococcal pneumonia (see p. 117 of this issue).

Preventive measures: The national vaccination program for pneumococcal vaccine targeting children <5 years and adults =65
years of age who are at increased risk of pneumococcal infections, including IPD, is currently in place. The immunogenicity of PPSV23
in allogenic hematopoetic stem cell transplantation recipients, who are at high-risk of IPD, has also been reported (see p. 119 of this
issue). While the cumulative vaccination coverage of PCV13 in children was high (97% for the first dose and 94% for the additional dose)
(https://www.niid.go.jp/niid/images/vaccine/cum-vaccine-coverage/cum-vaccine-coverage_28.pdf), the vaccination coverage of PPSV23
for adults =65 years has remained at around or under 40% (see p. 121 of this issue). Increasing the vaccination coverage of PPSV23 for
adults =65 years is warranted from the perspective of individual-level protection. Serotype distribution of pneumococcal isolates should
be monitored continuously as the possibility of serotype replacement in children and adults in the future remains.

The statistics in this report are based on 1) the data concerning patients and laboratory findings obtained by the National Epidemiological
Surveillance of Infectious Diseases undertaken in compliance with the Act on the Prevention of Infectious Diseases and Medical Care for Patients
with Infectious Diseases, and 2) other data covering various aspects of infectious diseases. The prefectural and municipal health centers and
public health institutes (PHIs), the Department of Environmental Health and Food Safety, the Ministry of Health, Labour and Welfare, and
quarantine stations, have provided the above data.
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