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B L0975 rEaERI X 2 HNESShTY
2030 SEF I R OBEMEES shk, £ 2
SINTHY 2 FEABKI 12F B X 3 IPDESO
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BEDOYA A6 MBERZHATE I LTEE
(Kt —PFE), MEENT PCRETIS I8, RIERAL
TSI G e, EhMmiERIL, PCRET
EIMPEE 3 L 12F/12A /44/46 32 L2198k (18.3%),
RIZI0A 259 B (8.7%), 6C/6D L35B 2N ZF#.8
R (1.7%) £ o, 19F/12A/44/46 L BB I 7= 4k
BRI LETT X TI2FE BP X, 6C/6D & BLAI
ENEHITTRNTOCLEF I NI, F7, 6A/6BIC
BRI 723 ki, 2NN 6B (24), 6A (1#) i
A X4z, 0l PCRECHMpMER ICRB] ¢
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#. Multiplex PCRIEH KU RIS LIRIC L D ITERIRIER

il 3 :
Multiplex PCR3%: B REi% 2t (%) 2015%E (%)  20164F (%)  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 (8.7 4 (12.5) 2 (74 3 (6.7
6C/6D 6C 8 (1.1 3 (8.4) 1 @7 4 (8.9)
358 358 8 (1.7 4 (12.5) 2 (14 2 (44
19A 19A 7 6.7 4 (12.5) 0 3 (6.7
23A 23A 7 (6.7) 0 2 (1.4 5 (11.1)
22F/22A 22F 6 (5.8) 1 @1 3 (11.1) 2 (4.4)
15A/15F 15A 5 (48 1 @310 2 (14 2 (44
11A/11D 11A/E 4 (3.8) 3 (94 0 1 (2.2)
33F/33A/37 33F 2 (1.9 0 1 @37 1 (2.2)
34 34 2 (1.9) 0 0 2 (44
6A/6B 6B 2 (1.9 0 1 @37 1 (2.2)
6A/6B 6A 1 (1.0 1 (3.1 0 0
19F 19F 1 (1.0) 1 (3.1) 0 0
20 20 1 (1.0 1 @n 0 0
23B 23B 1 (1.0 0 0 1 (2.2)
23F 23F 1 (1.0) 1 (3.1) 0 0
24A/248/24F 24F 1 (1.0) 0 1 @37 0
&5t 104 (100) 32 (100) 27 (100) 45 (100)
% p o 72 29F /224, 15A/15F, 38F/33A/37, 11A/ A DREEICEAT 2R FROEERE - 2ETS
11D, 24A/24B/24F 13 2 W Z 1 22F, 15A, 33F, 11A/ WEE, BEEYEREMABH&E - FRER
EB LU UF BRI X377, ERC PR ERREHET SRR
z K iR B RSB AT
013FETA~WISE LEE O BETHREIN ANER BXHEE BARETF
BAIPD 31, 44 D BT R IC X 3 &, MiERy B T BENT
SONEERIIBLELIRI%THD, HFFo 3 EROHK B BLETIRTHEE I W
Hrb183% TIoF LUVE L ED o, i, HfE
Fif R 12F 12 20164F1229.6%, 20174E1X17.8% & & <ASEEEEE >

WHBERTH o fe, MIEEL 3 L 12F 1 2308 il 4 BRET%
BRI AL P I7FvicaEn 2B
&b, EEE O PIEERR I X D TR
wana, '

PCR ¥ CBIBIC ¥ 2 IWEEI 401848 (68IIELY) T
HYH, 209 BLEA/B D L) IZHMAOMIERICEIR]
TELWEHOMBHENITEE IMER) 55, 5
[El, PCR¥ECHRBI© & 185D ) b Bl migH
ICEIR T & 2 10 o IF B R ik ic X 21
BEE TRT—HL %, —F, BROMBE D 8 B
B RTEBERE TR S mERESEE N, 2
HWick 2BRBERICFE I D 0T,

PCREEIC X 2MERAIE 70 b a—VIic 8L, &
RIGROFE L HINCEFBL TR 2 L THRNES
WEBTE, A2V -2V 7B ELTERTH

B BRONGE I B w2 wi- RADRERT
B X PEERBIOBIRSMIEH L 7.

2E R
1) The Centers for Disease Control and Prevention:

PCR Deduction of Pneumococcal Serotypes

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

A9 HEHE)

2) RAAE BAOBBEMERREY —<1 7 v

BB AREHEAE T U F > (PCV13) EAZRD/N
BRI ABRERRE (IPD) ORI

EU &I

HACE, NEOREBERMAEREREAE (IPD) FB
ZHMWE L T2010E28»5 T HBEREZSE Y 2
> (7-valent pneumococcal conjugate vaccine: PCV7)
WEAIN, S 5I1C2013F11 B I X 13 BRE
GBI F v (PCVI3) ~otl b &I fTbiLT,
PCVI3 1, 77 F vic& Ehi wRES GRS
H (non-vaccine serotypes: nVT) % -0 ffi g8 R B
PEI N LTI PHRRZ2RE R0, BITLT
PCVI3 EA I NEAED 513, nVT MHRERE IC
& 2 RBAFE OIS B WISHESEIENAIRE I N T
b, MERER (serotype replacement) & L CTRIRE
HENTw3, KT, PCVBEARDOHERERD
ANRIPD DR, MEENEMIC DWW THELT 2,

REAE

a3, BEYHRFIAEETRY (BB, &
R - ey, AAERAHARETER (B9 &
LT, NAREBHERERRBEDT 77 4 79 —~_4 7
VAR 20084 X DR L TR L TR, FESGH
B, dkEE, EER, FRE, TER, =88, Bl



PCV7HRSE AEBIRL EHIEE PoVIsgIUER

30
5ol e it S TR A AR 2t
8 s
z N e i S5 Bk IR R o
;*f 20 4 . ~g=total IPD
1[:(’) 15 4
7o -

u ‘ :
Iz .
Yy 5

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 £

B 1. 5K HIPDRBEOHE

B, SR, ERE BREEBE MEROLIEIRT
Ho, WENRE LEER, S8 0 A~I5mRET
TR BREE I & 2 BB RRF I BR L 22l L,
BEROEH I, BEERITEREOZEI0ALH
BrmoBAHESIADR AV, 775 vBAKORE
BOBER T 2 7012, 2008~2010FE 0 BELS
R=RELT, REKLBYLIBRBROWOREPHEL
7o, BORE - MFRHSE T, BT RPREETE
FEL, MEESFROEMICD EME 21T o7,

w R

% { DEBETPCVT DA BB ABIMH S 172011
F2IX, IPDREERIZIO%FEALTEY, 208, 2012
I 1354%, 2013 IT%DBEERRET LB SN
HEHFEIZ TN EBE LB TH > %, /NEIPD B
FHE DI N MAREIMER OEITIC X D, M
B I9A 2R E LT, 15A, 15C, 24F 72 ¥ @ non-PCV7T
type BMHEI&EHEML TV 2 Z EAMBEL, AKX E
WTHPCVTEABICIMBRERMBI >/ J LR
n7d, BAEmMEN O IPD RERS PCVT E AR
BB T2 L, PCVT type 12 & 2 IPD I 98% 384
LTV 7%, non-PCV7 type i X 2 IPD BEBEHI80%
EML7kD, 77 F UHRPIFINICHELE IR, &
IPDBEEIZSTROWAICE EEo LD E
ot

20134E11LALA D PCVI3 A~ H & 28, MssikE

FEEMAEYIREESH Vol. 39 No. 7 (2018.7) 7 (113)
PCV7 PCV13
(cases/100,000)
30.00
~—total IPD
25.00
—PCV7 type
20.00 «ee PCV13 minus PCV7 type
15.00 \\ \ -~ non-PCV13 type
10.00 \ : e
5.00 e A
0.00 K ..

2008-2010 2011 2012 2013 2014 2015 2016 2017 %

3. PCVIE LU PCVIZBARIRICEITZMFEERIPDREIROMES

(BRERMALI0A ALRED)

BERAEORER (5 MAWMALIOTAYZD) b
DI DSHESR Xt (201348 1 1.1, 2017€E:0.9) (I
D)o L Lads, EMERBRRMERLCIPD &G L
LT RBEREIZ013FELUBRCEBERIZRD 61T
w3 (®1), 2017£12 13 non-PCV13 type Dy BiEE &
1Z96%IE L 72 (M 2), BicIERLIOF, 15A, 4F D
HEINPEEITH o7, MERR D IPD BERZEE
BTS2 &, PCVTEAIL L DPCVT type it & 3
IPD 284> L, PCVI3~EIh B Z itk b, PCVI3
minus PCV7T type GEMN 6 MER) 2 & 3IPD O
MNEDLNTED, 201740 PCV1S3 typed IPD B &
3, PCVTE AR (2008~20104F) & FRE L TI79%
HLTwi (M3), L L%ds, non-PCV13 type
2 & 2 IPD BEEM304%BEM L 7= 7= iz, IPD £
ELTIEHS0% DA TH -7 (M), PCVISE AL
LIMBETEEINET L TWE 2 ENHES D E R 5T,
£ B
PCV131&, 7 27 5 THhHA—Z N 2 MERF A RE
X BNRIPD OFHIZBOTERTH L I EHRE
N, L Lids, BEERCFIEENERX
NFBRELT, MENBERIEEI N, V250 T
AN—ZNniERI L 2 IPDOBERENS b
oLl ELBehiIchot, VAT T L4 VL
Ea—lok 2 HEREIC B 3 MERNEROREEHS
BRATICHER ST w 3D, PCVISEAKOD

/NRIPD BE L D DEE S BB OB

¥, non-PCV13 type ®EI&1x, B
%% THBDIHL, KT57.8% (95%EF

FHIX R 41.6-80.4%), 2 —w v 8 TT71.9%

(F163.1-82%) LZ2->TEbh, HRICKI
2 MEEIESIFCK & R L <k b BEE T

HBEMRLLL, MBENEBRICTET 3

J 72D PCVISEA I —EDRERIZE
ol boo, FRMICIE I S IKEE
MEMEPHAN—FT BT 7F 00, TRTD

(A
25
20
15
10
5
0 +——— 7 By
TERNEEE "0 S
D ——
PCV7 il %3 (09%)
< > e 5
7 .
PCV13MiEE (4%6) FEPCVI3I;ER (96%)

E2. 5EKMIPDEE &L DB M- FAREMBER 2% (20174F)

- FRBREIC BT 2HER2 Y-y b EL
TRMARE Y 7 F o OBRFEVEENS,
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X B

1) Suga S, et al., Vaccine 33: 60546060, 2015

2) Balsells E, et al., PLoS ONE 12: 0177113, 2017
EiEREEE - ERR DR B F
LT+ FRaeE2E vy — BRHRI
BERIERRYE MR
TERY RUHEE
RRE EREE
[ S AN =2 A
EHRSE R
EBREERY HEEE
BRERZE B JE—BF
R R ERE v P —

S ELERe Y - REHIR

B RLER AR & W

<FEEEEER>
R RERYE M A IRBIBRAE (IPD) fESI DERFRERD
R & RS O MFR 4 D iRAT

y =

i BRE I FELERBFRREEETH Y, NA, R
ACBWTLIFLIZEBEMANREBRLELRE T,
BEEBOXRBERI Yy H 74 F (CPS) HELEER
RERERTTHY, 2oMBERPRETIHETLH
3, BITOMAKBRE7? 7 F vV 7 FVvHRIETH 2
CPSiz & b IcE & h 3 MBS ENTIRS A
TV vEEERNL COBRREHMR R RET I LEZ
STV 5, BFE, NETIH ISR REREARY 7
4 (PCV13), 655 L DA T I 23 BRE TR
RUTvH 5L K725 (PPSVeE) HNEHEREY
IFvEEoTnS,

—7, AERIT013FE 4 H b o BREREBRHAE
WKEBW TS ESBIBERRE L o7, IPDIZBWTIX
FRE O MBEERENMAIRE Y 7 F v ORI BHE
LCEBETHB, 72T, EEHBEH 40 1
B CRAME) TIRW1BEED SERL a5
BRICBWT, EREBLESEHREL
DEHEEIZ LD, RAIPDY—_1 T 2
BEHL TS, EBTIE, IhETik g
@507 IPDEAOBEGOREE IE 5 2
BT OBIEICDWTRT, = 15 1

Bk 10 -

20134 4 §~20184 3 5 DA IPD
% SEHE L ARSI BRI L 15 1
DBED DL, EENMEED S MABRE
oSN, WEFNETIC X D AR

30 A

25 A

D@t NP NP 0o K@ e ,(\z:\?y('»{\Q ‘l%\a&
()
PCV7

R. BAREMIHRIRERRIEES OIRK S (n=897)

i hRE (IQR) 71 (51-91)
n/N(%)
ik 544/897 (61)
EHEE
15~39%% 43/891 (5)
40~6475% 235/891 (26)
658 F 613/891 (69)
2 343/766 (45)
HHFAE 639/851 (75)
GIEAE 264/851 (31)
il
fifig 541/897 (60)
R 138/897 (15)
BARROROVEIIAE 142/897 (16)
2O 76/897 (8)
PPSV2 3EFERE 79/714 (11)
A 167/897 (19)

BET 2T 70, i, AR TIZ20UT4 3B £ TIC BRI
TN 8OTHIDERIRIEHR & MRAT L /=,

BREER

BN IPD 897 Bl DERIR B D FRATIC B\ T, bR
EIXTIRR, BH161%, 65R L E2569% % 5 8 7
(R, BEOTDBRICHEELZRD, AEL2REIZ
31%IcFed 7, IPD DFER £ L Tid, BIIEER LS il
% (fids) H360%, BEMLAIZ15%, BER OB WHEI
JEA16% 12580 STz, 7 Ofl (BIEE % 4 5 B,
Mg, BHEAR, I, DA R E) 138%ICERD
sz, IPDRESI D5 FE LN O PPSV23 D IT
N%THo7, MEBROFTHIZI0%TH 7=,
—J5, 20184E 4 F§~20184F 3 H £ ¢ IPD O K HH
DIMER S 2RI R LT, 2013EERE ST, 7 il
RREHAH Y 2 F 2 (PCVT) MEMIZMERNI4D
A5 %RIBE T WD, ZNLUEDOTEHEEIT 4%
KEBETHoT, T OFRIZNI0ED SHBINTAE
PCVTEADMEMREREL T\w32, MEOEH

[ 20134EFE (n=112)
W 201442 (n=205)
20154EFE (n=248)
B 20164F & (n=332)
201746 (n=382)

4
Fon
2e
o |3 (s

DHIBEL 72 1,20THE 2 BT R R E L7z (1

PCV13

B, LER) . T TogERIcOWT
l* multilocous sequence typing (MLST)

PPSV23 (BALTIERIZ S HIRLY)
b i

. IPDOREEOMBR M, 201364 A~2018% 34



BEIZ0BEIIA I PCVI »5PCVISEIhEZSh
7o, MBI BLIOI0ARXPCVISIZE TN TV 3 38,
WITEFEREOBAIPDICEIT A2 s 0MmENO
WA 3B S TV, 01TREEDRA IPD OEFE
DO PCVTEE, PCVI3MER, PPSV23IMER o &
#137.3%, 30.9%, 64.1%TH o7, —, 2015 FI,
PCVISICix & F Nz 23, PPSV2A3 L& E N2 IMiER
12F 2 & 2 IPD »¥mia i, (LBR, MRV TR
HIhi, Tz, 2006~2017TF I iFFIRD 3 B D
BebiEsn, MER 12F 1357 b EHE O R ik
L7 o7, 12FMET @ sequence type (ST) DfEHT
T, 3ODFERDSTIC L BRI NA Z L2 HBHL
Tw3, ZNEFNDST O 7 VL HEEF 1T ST4846 (12,
32, 111, 1, 13, 48, 6), ST1306 (12, 32, 111, 1, 18,
48, 833), ST6945 (12, 32, 111, 15, 13, 429, 6) TH -
7z EATIF2006~20074 12 b —@ 2B A 12F IPD
DIWATRAD - Z ENME I N T 2Y, T OWMITH
D 12F ¥RI3 ST220 (10, 20, 14, 1, 9, 1, 29) £ &¥h T
B Y ?, eBURST f#H7 2> & 135 B D 19F JfTH & 0
HixhwekEZ 5Nk,

BHTIRANRDOPCVT/IBO B ABDINER B
(serotype replacement) 12 X - T, 12F IPD O ¥inas
HEINT V259, pHEK BT 52015~2017TF0
MER 12F iz X 2 5 A IPD o8 mAs, /NREPCVI3 &
ADRHEZI R MFERERIZ & 2 00 E»IcDw
T, EREciHlsEEgEcH 3, 54 312FIPD
DHEERWOEEHIBETH B, BRAIPDY —R4 5
VAIZEWT, PPSV23ERIC L 2 12F IPD KX
29 7FURHIRBHS DI TwE (REBESH),
¥ 7z, 0I6FEOEHEENREICE) 3 PPSV23 D
EHEEEMEIBE% LBV LS, 65565
MU EDBRACN T 2 EEEEOm EEE 2,

X B
1) Enright MC, Spratt BG, Microbiology 144: 3049~

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

do0i:10.1186/s12879-016-2113-y, 2017
3) Chiba N, et al., Epidemiol Infect 138: 6168, 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

B 37 RS TR T
BYYEEE Y v 8 —
BERA FERT WHEED
WINEE KERE
HEE— % W KE =

HEMAEYREIEE Vol. 39 No. 7 (2018.7) 9 (115)

BAIPD Y —~_A4 5 v A
Higmts REEH #E %
EmEt SF 8 7 OE—-R
RUlLE® KEBHE BiEZER
FEF R

<ASEREER >
R A 1288 M i 26 BRI BV E (T W 9 2 23 il A BRI
HERUY v AT RIOFOEHE

HEEEMN

20144 X H 65 BL_ LA A B X UN60~657% D HBEE 8B

2ETLEICH L CBMARBRERER Y v h oA
K7 2 % (23-valent pneumococcal polysaccharide
vaccine, PPSV23) WEHBEE L L CHEHAINB LS
Wi ole, BADRBMEMAIREBRPEE (invasive
pneumococcal disease; IPD) 1233 % PPSV23 D E %
Iz DWW, B CRE, BEREE) » o B0
E55% 5000, AFIC BV 2 ABOME R L O
BERD v,

T, BT ORBBEEIC BT 2 PPSVI3 EEiHEEIT
WIBFEETTHY, ZOBROEHEBRIREOHE
PENBEBEOERIC OV TP TEINTVD,

BAIPDIZX§ 5 PPSV23 D E I ST 2
ZEEEN, TRAOBEEMERPEY — 1 5
v ARESEICES T A BECIRE I N 10 E RIS B
2 IPD BEBHR 2 AV TUAT OB 2T 0%,

H Ok

20134 4 B 1 H~20174F 3 B31H 08z IPD #» %
FELRBCEREI N RU EoBED Y b, BE
HOREE D & IR IRE 2B S, RIERALESD 5\ i
multiplex PCR &I & b MG B ASHIEE L 725 61 % it
fElik, .

9 7 F DR (vaccine effectiveness: VE) 3 indi-
rect cohort design (Broome¥k) # WV TEH L %7,
fEGIE PPSV23 L& E N B IEE (7 7 F v IMER)
iz & 3 IPD #3, W% PPSV2 & itk winiER
FEv 7 F v MER) 12 & 2 IPD B, BE%2 5 E£HN
D PPSV2HEME L L 7 REBIN ERIFZE T, A4 v X (odds
ratio, OR) X Y VE=1—OR: EH L 7=, IMIFRBIVE
X, FEGEIED30BI L Lo FRRIMEER Ic >WTEH L
7%

BERHFRIRAT B L <, 6 & NI ORBEREMEO
BT x 58, Fisher O IEHEME, 4 V22V v )E
MAER AV, FVEOEHIKRe Y ZAF 4 v 2
@& v, B, F#h, EEEE, Body Mass
Index, HFfE, v —X v (BEEEWB~48BR + 7 —
R, ZOMOEEBEE LT vy —AV) BRRET L
LCEAERBBIT 2T,



10 (116)

SREMAE YRS Vol. 39 No. 7 (2018. 7)

%=. BAIPDEMOEMEREIVE (201344 B~20174 3 8. n=897)

BB 00O | HE000 | Qo A
PPSV23 I 599(67) 298(38) 47%(14 to 67) 45%(6 to 67)
PCV13 MiFE 329(52) 298(48) 42%(0 to 66) 38%(—14 to 67)
;ﬁgﬁgm%ﬂi 122(29) 298(37) 56%(28 to 74) 52%(17 to 72)
H{E#E 3 126 298 33%(—45 to 69) 43%(—45to 77T)
M{ER 19A 98 298 65%(2 to 88) 53%(—53 to 86)
MmiE# 22F 73 208 15%(—104 to 65) | —6%(~189 to 61)
MmiEHE 10A 61 298 70%(—27 t0 93) | 58%(—102 to 91)
M 11A/E 37 298 —25%(—268 to 58) | —7%(—220 to 64)
MER 12F 62 298 85%(—13 to 98) 87%(33 to 97)

PPSV23: 23-valent pneumococcal polysaccharide vaccine, PCV: pneumococcal conjugate
vaceine, VE: vaccine effectiveness, Adjusted VE: 149, £, 8RB, BMI, £,

V=RV THE

w R

NREABNIC AR ERINHBD ) LRETNE
& T T REBNE89THITE o 1z,

FIMERB O VE 2RISR L7z, PPSV23 II7ER IPD
Wxt$ 5 VE 1345% (95% CI, 6 to 67), 13fHAHABR
BiE A8 79 (13-valent pneumococeal conjugate
vaccine: PCV13) yER IPD o X4 2 VE 1238% (—14
to 67), PPSV L& TN AMBER D H L PCVI I &
FNAMBUZBRWMBRICL 2 IPDICKT 2 VE
1352% (17 to 72) TH - -, F{MFEEF VE ¢l3 0
M12FIC &k 2 IPDICX§ % VE1387% (33 to 97) ThH-
7z, MIFEZEL 3, 19A, I0A K X B IPD IR T3 VE D K
HEEMEIZ40~50% E B I N, WiInb v 7
P A XWUNE L EERBEBE» o, T EREER
VE T, 15~647%FE D VEI375% (10 to 93), 65 LL
LBD VEIZ39% (—7 to 65) 7207z, NRHAM % 2017
FLAETEL, L1BHI%MRE LSBT CIX15
~B4TREED VE 1360% (21 t0 79), 65 M EEE D VE
1339% (1 to 63) S,

Z =B

AT BT, PPSV23BRAD Y 7 F v HiEE
Wk 2IPDERER 6% WA IV 5 T LRI NI,
BENOFRITHF I, PPSV23 & Fh s mERIC X
2 IPDICKT 3 VE 1Z40~70% L E SN TED, &
BORERLELLTWAED, Zhi, BEEB LU
AV RIEFIZHL T > T 3 B{70 PPSV23 TE i
HOBE2EMI2b0THBEELONS, Tk,
PPSVR I EEFNINPCVIBILHF E N IIER
W& 3 IPDIZXY 3 VEIX, PCVI3 VY 2 F v imEiic
£ 2 IPDIZx$ 2 VE LA, v L2 WER
DI, NRITT 2 PCVEREOMBMRIZE H PCY
MBI X 2 A BREREE SR A B W TR T
T, RADIAIREY 7 F BIIZEIT 2 PPSV23
DEREEZRRT 2HERTH 2,

H— AT RN CIIMERLIC X o C VE I &S
Ao, MBEM12FICL3IPDICHT 2 VERELE
o (VE: 87%, 33 to 97), IMVEE! 3, 19A, 10A 12 &
ZIPDICH LT FEEOEHELS 2ERBALN
7o, WTRLHHZENERERIRER I h o 7%,
MyER = &2 VE B8R 7% 2B R RTHE THEES
NTRY, BtmEN 2FICL 2 IPDIRET AEWE
PEZINFTIRARESh TV RLY, i, B
MLk > T, EHBEBONRTH 260 DA
WT 270 F VHIRMHERI N, SBRITEFE2EH
L, HEOBELXBO TW I LPHEETHE EER
S5z,

FRE LT, SHEOMBATICHE L % Broome ¥k T
A% IPD BE D 5 BATED, EBO VEELD b#
EESELCEH I N THELH 29, KFEOBH
# (91061) XEPEREBNFEEIC BT 210EEOH
HROWFETHY, RRECEEL T8I
BETER Y, 72, BEFB NI RHOEH
PEHDHY, HRICEEL 3 TWHENELI NG,

BE
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: e28435, 2011

B R 9L AT
BYEEE L v P —

T BEZRA BHEE KAME



s —8 & W
RIGRF B E F PR
WMRBIMESOE R A

<AFEEEEE >
PPSV23 OEMEMAMREERRICH T2 BHME

TRBRE 1L, DRICB W TRIER 2 & OREME%L
BREEGE (IPD) 2 Z L, MAREEA Y 7 5
v (PCV) Iz X 2/hRIPD OFFHHRIZEETH 5,
HEREZEIC W CEBEBLINATED, byETY
20134EH 5 EHERE L S e, MRERE IS BhEImZ
KEWTHEELRAECHY, 65U LEICNL T
13 R BB &Y 7 5+ (PCV13) & 23{Hiffigsak
HRERVY v hS 4 P o+ (PPSV2) MMERT
BThH 2, T PPSVISIE, 20144 H 56550 Eic
WA EHEE AT N, S PPSV IZBHZ A
BEORIMIERD ST 7 F VIR DKRIEIED &
N, CITEREHTEIRADMAIREERS T
LFHHMRICOVTYH, H hoFRINA FEIFD
HENTWIBHERZHTOREL» 79, LL,
Ao NV— 7%, MEBEBICY 7 F v hREPERT
BIEIK-oTXDIERERHREIES i LY,

1. BRAFSREEREOES

4 OWEITH, BEEMAIZB W THMRIRE
BELELAETHY, Z2OFKERIICHHD S ABICE
FL, 65~T455T8.7/1,000A « £, T5~T955T1116.9/
10O - EETH -7, 202 L idBERtSIc BT
ZRRBREEMAORBATOKRE I 2HYE-TW
3, SNETIZ, PPSVB X UPCVDIPD BFFfiIc
T aEHERFACmENTVRY, LaL, £
TOBATARBRE RS I B WO Mgk st o5
EEIE (5% 0T, HIMER kb 2 uiigic
NT 2y rFrOBREREEICEET 2 2 & ARH
RTH 5B,

Bz D12 OB HTOME T, IR D%
BREERZ 12 BT B IVE R A N~ (X PPSV23 T67%,
PCV13T54% TH - 75, 20164 5 B 54775
ETIZPPSV23T49%, PCV13-732% (EEME : fBHT
F) ThHY, NEICKT 2 POV ESEEOEMMEIC
X aMESRThBEELONS,

2. BHARRERERUG Yy HSARDIFY
(PPV23) D65 EDMiRICHd 2508

ISR MR R IO T B ABRE Y 2 F v o3 %
T2 ENEL o BRO—D, V2 F e
BHEE VIR O N SSRE IR IS N4 5 FEE T8
BRE Teffige,) P TeARERE, 277 AL
T2ZLT, BEMHENC Wl b Th b, EE
5 1k, Fluidigm %t @ nano-fluidic Dynamic Array %
A R BREMER multiplex PCR & A 7 A % Bi%
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L#:9, & o5 multiplex PCR % fifi 4 BREE 1A 28
DL L TEERROVRALEIEICEY, #
KELDOEHERZY 7 FVHIROMENTES EEXZ,
APSG-J TR %5 0 4 7 817 % test negative design IZ
£V 1To7, ZDFER, PPSV23 24 BRE 1 4¢
WX 28R 227.4% (5% EEXR 3.2~45.6), 77
F v EBIERERIC X 254 2 PEEhER % 33.5%
(95% fEFE X 5.6~53.1) &H#EEL 29, HEEH5E
THRVWET S 2 LLMAEL, ELEREE R
7o b3, TARBAT, ik, KEMMAE, EE - AR
RICBWT, & h FHSIRBED > 1Y,
AR ICN T 2 MABREY 7 F v oRAER, B
BREFNEEZBWEBANSRIC L > TR g
5, ZORT, 201241 Kawakami 5 23 PPSV23 O #
Bk 2EBEBENFIHREEZR LA EETH Y,
INIC X 2 L PPSV23 1, BEER 1 FHTHES B
ROANRBELI%DS64%~EIMEIL, HRELT
iR BE ALY ) OBEEER 76,000 iR cE 2%
¥e Lk, BRANSEDOTEIC X > TPPSV23 D&l
FILNTA2EHBEIMTONT0EY, SBOBEE
AWMELNT RN 7F VBE R wTE, ©
PPSV23 EH#iE:E % fik#, @PCV13% E A, @PPSV23
D2EE OEER HLE, @ >0 7 7 F DR
R 20BN ZEBEREICEL, #2080
705 voEHRIM, BEEERICXIPDROE,,
ZL 2 LQCDOMARIEFHDRELTHETH B 2
&, BN L 72 Iy RIE R L 2 MER 0Bk EE
FEZENE L, BERFENCTES2ERPHTICR
EELBNIBETCH D,
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): e0122247,
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
RIGRSFEHERTRRT
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<FFEEREIEH >
Capsular switching Z4& Ul BiRIRE I & DA D
7529 — BB OB

FUBI

FiABRE X e PO LEEOEAR L LTOEELT
w3, —F, ffigs ok R iE-eMEAg, B
R EABMBREREFRI T, MAIREIC X 28
PO QIHFETH S, Bic, £MEE Bk, &
Btz &) CTES TR MiCE, MAREIC X 2 EFRYE
PHEINT VB,

ABEPRL P SR ITEDICRIEELRT
EEODNTVEDORERTHY, HFEEDEVICLD
95T o MiE () BicyEanTns, g
O 20kb BiE OBEETFE (eps locus) Ioa—F
ENT W3, FAKE I EWECEEL 205, B
SHCHFELEL T2 DNA R EHNICEY AA, BED
etk FAOHBEI BTN S, HiRz ik 2 mER
DEAL, VbW B capsule switching b LITLIEA S
N3, WAL, capsular switching # £ U A RE
X BIRD Y T AY —BPEGZ B L 20T, 2
DENTFEREHMET 5,

AT E

Fifi g BRE 13 i FE R % FHVAC37°C, 5% COy T
T—IREEEL, DT O ICH W, miFENE, Statens
Serum Institut EM@EZ BWEERIEIC L DERE
L7z, BABRZERBRIIBEREEREICL-oTIT-
Voo TNFU—ARL—P LV AT A YT (MLST)
AT, oBERO Y ) L DNA 2L, AR
BOX ) ALEbaT20N2F—Y v /I EBEBETF
(aroE, gdh, ghi, recP, spi, xpt, ddl) OEFI%HEL,

IR EESR Vol. 39 No. 7 (2018.7)

sequence type (ST) 2¥E L7z, Fi, Kt —4
v —MiSeq (Illumina) #BvT&% /) LEFIZ R
EL,

w R

1. BZREMERAEMN ORERIT

2014 1~8 Hofiz, AFREOR—BHETEHA
EROEBEBRL2FOBRI3GVMMA LRI L 2, I
REBZEOFEEITS~39, BEL AR ZLZTNT A
EBATH T, TRTOMAEBRE DR & b K
EOERICTEE SN, MR & W Sk,
B—Ekic L2792 B LEbN, MEZENE
K UEYT ) MEW BTk, SHOD I 7 A5 —FEHeh
FETLHET, AURBICABRL w2 BEL8 1k
REEY 75 v OBEREV o,

2. MRREOMFER, ERRETELLSTE

13FEBI MR ERE O BT R LRI T, MR
B3O 9 b, MIER 10ABIZ9#T, Y D48k
BARITH o/, 128k (10AT B HR & 6ABI 4 HE) XA
ST (ST9999) #7RL 7, 10A T 1 #RiX ST9999 & 7
Unxpt & 1EENRL 2RS4 7 (ST10024) T
Hote, MRREBKROEHRZREDO 707 4 -1
HMYLTwikd, SE0 75 A5 —MEEIZE—
R E L 2RETHZ ZEREBINT, L2
L, MiERNZ 10A L 6ATIE Bizoledeth, &5 ) LR
FE L OMER 2 BET 3 cps locus DENTIZ X 2 [
REEPIROBES 2 RE T2 2 ENNEE oz,

3. MBERIEAE K UM IESI B O BEE D #F 88

PSR HRE 1k 2Y ) AMEFOFRD»S, ho D
ERRIEMBERICEW RS 200, —ThH2 I L
DS Lo, MERAEL 2 Bl capsule
switching % 4 U 7 AIgEE 2B 72 b, FiZSBREG 134k

K. VIR —MREFOHERERE LB NI HARE RO

P HEHE T IR (ug/mlL)
B55 47 PpcG ABPC PAPM MEPM TBPM CTX CDTR TFLX EM CLDM VCM

1 SP2637 10A 9999 B 2 4 0.06 0.5 006 2 4 1 2 <012 025
2 SP2638  6A 9999 C 2 4 0.12 0.5 012 2 4 2 28 <012 05
3 SP2639  10A 9999 A 2 4 012 0.5 0.12 4 4 1 4 <012 025
4 SP2640 6A 9999 c 2 4 0.12 0.5 o1z 4 4 2 28 <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 0.5 006 4 4 1 4 <012 025
7  SP2644  6A 9999 C 2 4 0.12 1 012 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 0.25 0.5 o1z 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 0.25 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, JEBZ 4 OMICIE KE T, i oMICIZ KFED

(SCRk4 X0EKED)

FHETRLTW A,



10A, ST9998 (AY -1/, 7H#E)  conserved
hypothetical

protein  transposase

SRR HIESR Vol 39 No. 7 (2018.7) 138 (119)

cps locus transposase

0 o 6* ¥ ds’ & putative group 11
3 & p group
Q“Q «® ¢ W ¥ intron protein

conserved

10A, ST9999 (B4 -f 7, 24k) hypothetical

protein  transposasc

¢ps locus

o\'\f' cell wall surface Q\° 41,300 bp
anchored Q‘
protein

transposase

0 Q@V’ \\\&* O\Q\’ \\és’ &;& putative group I

intron protein

conserved
hypothetical
protein

6A, ST9999 (C7-1 7, 31%)

transposase

6A, ST9999 (D¥ -1 7, 14)

conserved
hypothetical

protein transposase

(] mi#® 10A BBET

X. MiEE10A & 6ABUAIRE D pbp2x & phpla BiEF O ES!]

D cps locus % & tr penicillin binding protein (pbp)
20 BEFH 5 pbpla BIETF F TOR40kb DEIF] #
# L, capsule switching DERE & % - 7= ¥ 2 B %
BELE (K.

R BRET 134k D pbp2b & pbpla BB EFES D%
WIZ X oT, 10AMIER (A, By A7) &6AIMEE
(C,D¥A ) Bz Zhdy 4 Ticoitsnd, 10A
MEHAEB S A 7OMEKRBE I ZNFNTHRE 24
T, BAMERIC LD S A T3 HELIBETH o, &
B D27 5 R5—MBEPHEMERED ) bTRLS
CHBESNT0ABIA Y A TR R—2RLT, ¥
A 7 DOMRERE OBLS % g L 7z,

10AIMETA & A4 TOEIN LA, BY A4 FHfigedk
B @ cpslocus T IR D alid B s T 8 X Ceell wall
surface anchored protein # 2 — F§ 23 ET D—5
SORFDERY (K, BEbH ), MEELICE
S LWHEBRZWRELI ENRBINT, 6ATC
¥ A4 7 D, cpslocus L I @ conserved hypothetical
protein % 23— F ¥ 2 BEF » 5, cpslocus TH D
transposase ¥ TOELFNIZ 10A Tl D 5 6A BB L
Tz, —7, BABID ¥ £ 7D conserved hypothetical
protein # 2 — F ¥ 38EF & FDTHRD dexB &R
FO—EoDEINE 57T 6AE»H S 10ACFE2H
KPBB NI, BLEDERD» S, ZOMAIRED cps
locus A IZ, BIRE O B B 0B E T oM
IMBELELEEZSN,

BReER

F 4 1, capsule switching LU TR BIMER %
RYE—MEEREIC L 57 7 25 — R BRPEL = F

cps locus

¢ps locus transpos

| MEY 6A BEET

‘)\'\P’ cell wall surface “Q\o 41,300 bp
anchored A
protein

transposase

o\‘\?' cell wall surface “Q\,Q 39,531 bp
anchored R
protein

ase

==+

W 1t wall surfa 3
) cell wall surface 39,531 b
¢ anchored Q“Q P
protein J—
1kb
(3CHk4 LhEkaD)

Lz, COMARBIZBEE LIREZFCERLT
WA, EETHEBEIMHEC D, MEAERRL -
ZERBLDII LT, MABREOEBIE - LV EE
BRBERTFTHY, BICHEARIMRREY 75 290
AEN O & Nz 20104 DUk Iz, sE BRI ARART 13
a3k, L, SO L) L ERREE X, My
RN QA TIHBREOEHREER T ENTET,
£ ) DBITHEILR B,
E= D
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
EZ B E T ST B 2 —
® oW FHEMN FT - Kl H

<SSEREER >
FIEEMEB AR O3 M AIRERERY
Y hSARIVFUDHR

Hg - BN

-EEEnEHisiES (WU B &89 0ofF
BEME A IRERRE (IPD: invasive pneumococcal dis-
eases) FBERLNSBHELEL. £, BHEKK
HADRFENE L, VTIFVIICEDFHIREEE NS

BEHBOBEIZIPD DY A 2 DSIEEIZE L, —RA
OTOFIEILLS/I0FA - ETHDDIINL, B
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BITIEB0/108 N - BLIEBICRERI T I LD
FEPOMEINTWVEY, IPDBHEL R DB
TEHIREA DL & 7% B, BAEEL100H L@ IPD 08
Bz 0 DETOHI104E L 3, IPD i h RIEDH
TE18H BRI L » I MELL WY, Zhid, BEE
DRBEEICBNT, BEAERE»RIKEL2ET
22 EWHEET 2, 200, SHEERDTIC IR
BoA v I NI UFE Lo A RBHIREIC X g
FEDY AP MEE L5, IPDOITRIT 1~ 2 ER
BEBEWI LITMA, AARERREZED SERKH
THELRY, BEEOSBERZBRTEMID R R
W, IPDFRE LCELHIERL2EE LEITAZ L
WHEN TR, EFERREEREOMED & 2,
ZORDEANDOT L FI4 0 TCldy 7 F v Q-
BRI N TV BLY,

-BiE% 3 W AR 1AM ARERERY I FY
(PCV13) 3 @R, 120 BLIRRIC 23 MMfti A BRI TR
Uy hSA RIIFy (PPSV2R) BENH#EahS

— A BEROBE Y VT VREEOREIRE
BRI, TRTOVIF V2 BERET 2 EHEX
NTW»2Y, MEREY 7 F v ufistcizil, BN
HOFAFS5AL T3 EOPCVISEESICLH
O PPSV2SHEEAHEIE X 41249 (7L, BB
WETHE (GVHD) k> T 7 F v 1E»HE H
FTELVEAILIEPPSVB oRb D IC4HED
PCVI3 EEENBEALH 3],

A) 1gG =14 6B - g 14
“On1BC e 19F -0-23F =0=Hib

10

E

£

4

g1

=

o

o

)
0.1 T T

Pre imonth 6 months 1year

B) OPA ~#~4  —4—68 —9V D14 «O-18C
wAe19A ~O=19F  =Om23F  =0=6C

1,000

Pre 1month 6 months 1year

E1. SENEMoSETaoiEs
(HibkeCiar bO—)L)

-EFBICR I IME: FRENEN I HOELLE &
CEEBRLE

20104E 11 A DARE/N RIS 33 2 7 i R BRE RS ST
24 (PCVT) ik 2 ZHEEMNEA S, RAIPD
DFEEE & LCPCVTHEE MBI ORI E&IENL <
ETW3ED, RANDPCVISEEDOHRET »HR
INdricmz, HETHARANDPCVIZD 3 [H
BEEOBFENAHIIKE Y, —7, PPSV231XPCV13
& DA N—F 2 MFEROHE DL  HER DK\,
RPA D BN BE#R R A~ D PPSV23 BREE O
PREFRL L THBY,

H Ok

MREE R I 2R 1 0 LB L 72304
ENREL, PPSV2 2 BT 2 EA, 10 B%, 64
B, 120 BRI MRRE W T 22 MEL, £
DRI R I L 7=, BIXRIEHMEEE & L TReER
FUORIGRICHEL 52 20T, BEHM+TOIPDIC
DWTHRET LT, SERE, ELISA %AWz ER
B EMEE [gG H14{E multiplex-opsonophagocytic
assay Z iVt 7Y VLB A S EIEY (opsono-
phagocytic killing activity: OPA) Tl L 7z, Bk
BREI W3R L LTt 7Y = LR L TR
ROFEEVPEETHY, OPAIZZOBER T2 =
LDOTEIRETH 5, HEMFLRE [gG M EERT
D2EULES LIk, OPA hHisiE®kic 8 2 A7
BAREDNAMESLERL., 7L =Yoo
B3 meg/kg ka5 uf F2ET5GVHD 24

A)lgG  ~-m-4 e 6B — oY wge 14

100% «18C ofes 19F =-0-23F =0= Hib
00%

Median positive response rate {range)

43% (33%-57%) 41% (31%-55%) 43% (33%-57%)

80%

Response rate
o
(=3
R

0% T T
1 month 6 months 1year
B) OPA M4  ~4~68 —a=9V 014 «Ou18C

e 19A =[0=19F ~O=23F =0=6C
100%

80%

60%

2
jud
2
g 40%
3 &
© = ~
=
20% N e oo e e )
Median positive response rate (range)
o% 72% (55%-86%) 53% (a8%-64%) 55% (51%-62%)
A T T
1 month 6 months 1vyear

K2, FHEMICEF2EDREMESISOHR
(Hib&eCldr ba—)L)



BEL-BEIIBA L,
& B
BEONREOEH PRI (HFH23-685%)
T, BERHO P RMEIXBEHLT6H (F389-1,903
H), BB oBEHM P RMIX1,135H (FM729-1,351
H) ©Ho7, BEROZRBEEERPREEZN
ZnY v oSBRREL: 1,805/ L (F1970-4,250), CD4 :
40848 /L (M161-1,169), CD20 : 512/ /L L (@57~
1,569), IgG: 1,096mg/dL ([A555-2,181) T & - ¥,
8 LRI ABIRARSEFThok (§ 1Y
LR34, TV F=vVarss4),
REFBMOMBELATA—YR L, ATEMHE
BEAOHBERNA—-YR 21T, BE 15 BB
PRSPPI R L, 1 ERDIEROBETEH
PREMEERTETCWL I LWRENT., BE1LD
ABICHIZE L 7= OPA Jiffi T, AIE L =8 B liiE
HBoHb3>T, BRHAEES CEEL -EELRE
FrLORMDSERSEE RS, BEE25
BRI E7% <, BEHBTOIPD 1A onizo
HRTH o7 (BEFEISHE, BHELT02H),
e
REIBHEEEE DY /5 LTCPCVI3ERE
WHEINTREY, PPSV23 BIREE D E 1319904
ROBOBFLTH 2, BEKM OB LICfEy, 154
HREBENOBHELITONE LI IKR>TED, 1990
EREDIEFBFRVLAL 03It dbbo T,
ARECIHBEOHSE & RSN EoERELEER
O, RRFEEORE » 5, MEIBEEOMARE
J7FvELTPCVIBEHRDE LIRAT Y a—Ht
HEREINTWLEY, LY EVEBOMERE N —T
E2PPSV23 LB ZEEATH 2 AREER TR L 2,
B U
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) BARBEMBHERBESEST 1 P74 v FHEE
B3R
https://www.jshct.com/guideline/pdf/01_05_
vaccination_ver03.pdf
5) Rubin LG, et al., Clin Infect Dis 58: e44-100, 2014
6) Fukusumi M, BMC Infect Dis 17: 2, 2017
7) ¥ JME—EE5, IASR 35: 236-238, 2014
8) Okinaka K, et al., Microbes Infect 19: 553-559,
2017
EIRVA YV i TR A
R IR e I AR A R
W T BEET HEBBRT EHEE
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KREEPA LY — B BER
PN 2P Sl o
RAAIEED /KR BE R 2 R A Fa 8
BAGIHLEE HREE

B R RI FE T e e v 5 —
RAEE

<FrERRETEE >
EREOMAIRE TV FIC L BEREREICDOVNT

FEBRE (Streptococcus pneumoniae) 340 RS %
N Ral%, MU, FRs CEEERZE ERES
T, BT, BEE OB L A IRE B O F B 1 fi
RIREE DR BELFEARFUR % v 72 23 e BRET e R
Uwh54 ¥ 75y (PPSV2S) RERINTY
2, BRET 7 F VIZBAEEEDH IR BB 2 AR
BRBEISFH T2 LB CH L, £, Bk
WHEE, BHEEF2EE, SRAMRERER &
UEHMEZ ERBROETLEAZ IS HBEED
R 52 RN TTWS I LD, 1999 (EF1L)
S FYR AR (WHO) 2o ARINTWBY, ¥,
CNCBRABEECHREBIUCRBEOEE -7 L —
TANOKEY 7 F v OF I, BELINSIHRE R
RV LENTHD, v FoBERHERET
3, LU, 2B TOASRICT LT, HKERY
FoAIFA R0 Fr2EBEELTHTaREENESE
5222 EMTET, /-, EHICLZBIRIGLRE
Wiew, HRTEI LMLV EDRELH B,

2010 (FRL22) 2 g Nnde, TPBEm g
DRELIZOWT (F—REE), I, EHEEL k-
TWRWENR « 77 FD—ok LTHZERE 21281
s, EIHFHEL, ok BMEIUIHE,IE Vo
ERIE2WT, I EBRPNETH S, LEEIN
TRY, D&, @Rz fToTtwllktloi:,

M4 7H, PPSVBIET2 777 Fo— Fag
doh, Fl1E BEREERLBLFELS FHEE
et shi, 0%, 7727 =R b LI,
BEERSFEBRRBPERS FHEESE 775V
fiicBEd 2/ hEELTERRIMThN, 2011 (ERR23) £
3R, MRIEY 7 F v EEF -2 XD, THARE
KUY wh54F9IFy (BAH) B¥EF— 288
) PG I, FWEE TR, THARERY 3y
A4 F0 7 FrORICOCTIZESY OBWENDH 2
LDOD, bBEDOF—FIcBWT, (77FDEA
2k o C) TERELL B THEBEIC A IC X A ABSEEANE
TLTWRHEEIREHITRETH-T, 5BDX 5%
2EELEZEZER TN, DEEIIBVWIARAY 290 %
EEBREICEAT A I LNEMLENZEE LN
CHNRAVINIUT I IF L OESHEZN
B) LRSS NED, £, BAK Y > TOHRE
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. MRREV 7Y ORUFRIEESREEEROHS

65REAR4 | 708 | 75mAR [ sogins [ somiE | oomia [ osmiR | 100 |
H264E [ |11 E S| 903,804 | 624,406 | 492,306 | 357483 | 216,844 | 105300 31,949 | 6,157
EIER 42.6% 40.9% 37.2% 31.4% 27.5% 24.4% 21.9% 12.7%
Ho74EfE |$EfEE S| 749073 | 441240 492203 | 330513 | 192150 | 94627 | 29487 5178
PR 38.3% 33.3% 33.3% 27.7% 23.5% 21.1% 20.2% 10.7%
H28fEfE | 1B E%| 736802 | 670.773| 547497| 343779 | 201398 | 98610| 31049| 5700
R 40.4% 40.6% 36.8% 28.3% | 23.5% 20.9% 20.7% 11.3%

LT, UTod g fsnk?, vabb, OV
PFVIZEBHRBRBRLACEELTVE, REDOXE
VRBEINL, 208D, EBMEEOLEEI S
WINTE R, RKEFHEEEMERS (ACIP) 1365
B CPPSVA 2 EEL, T0OHFFBEL 5E
WIHEERHRELCB D, HATH2009EI108 LD
HEENOE L o7, L Lad s, BEE IR
EREEroNEfo EREEDONEVEEINTE
HED HERBOHERIOWTIRASHB LB INER
BTHD, @OV 7 F IIMEREEMEOBESILT
L T—BDRIZEDSNZ DD, ZORERH
Mo REEC > W TRSBIREOKIE S, O
B, AR BOTIXTHARE 2y Yoy — b7
F v UNRBRBEREY 7+ ) PEAIRTVE
ENSHLEDR sl ko TRALBIZY 24
vEBIMEROBEEMAREREE DR T
PEREINTW S, bYEIEWTY, ANRE Mo
a0 F U OERBR LRIy, AELE
EBFRINB 00, bHEIC BT HADREE
BYERROMARERDO THa Yl — 2 F
VICE B AHN—RIFBERI EFENI LI LEET S
BB B, BTG RREE BT O R 72— R A
SVAE, ZORERICETLEY 2 F v OB LE
BB ETH 5, @FETCBMiary a7
FUDBRACKT 2BBIBR I T B ED | His
Bz B 2RABEMEREDS —_AL 7V RFT—F
BLUMR BN REBREDT~F IcET%, 13
MavPaX—roF v EBMRYYYHIAFN
70 Fy QBB EORENLETH DY,

(#EL) BffoPPSV2 BT 5777 o — T, IgG
PR mEN b ER L2V oo, 7Y o viEiR
PE LRSI LRT2 2 LTI TV BY,

(¥ 2) 20184 5 HBAE, AROMICREBRAIE R LT
B, —#WPCVIO 2 BALTWAEEDLSH 3, £ 0H
TPCVI3BEAZIN TV B,

(¥ 3) 201845 BB, WA OIfiZ BREBYLE I L T,
PCVI3HEMATE 2 EI, M0 ETH 2 (BEHBE
),

Z Dk, 2012 (FHL24) 5B, FPHEEHEOR
BELIZOWVWT (BEZRBEB) pebFErovoh, FH
BEFEONREZDIER -V 75 OBIMCEL T
T 2% v (HPV, © 7, NERAMAIRE, ME, B

SH{pE, RARMZRIRE, BREFAR) kowT, JAL
BEEPREL T IENEF L EEHINE, £
7z, 2013 (3FHL25) 4E 4 AOFHEEEREIC B W T,
AP R X USEROMRRET, RARMRRER
EOTAY I F v KE, B, RAFKE
BRE, BRIFS) 12w, SE25EERE Clc e
EREONKRERICEMT 20 ERE2E2 /1382 X
FEBHLIEEINE,
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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 28-valent pneumococcal polysaccharide
vaccine (PPSV23), the 18-valent pneumococcal conjugate vaccine (PCV13), and the 10 valent pneumococeal 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 2018. 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 fafliticﬁacs:tsioaxf E:;(;*f,lme of
Year of

diagnosis Total | Agegroup (year) Total Age group (year) Total Age group (year)

<5 =65 <5 =65 <b =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%)

*P=fatal cases/total cases (National Epidemiological Surveillance of Infectious Diseases: as of June 1, 2018)
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As for clinical presentations among cases <5 years  Figure 1. Monthly number of reported invasive pneumococcal disease cases,

of age, 9% were meningitis, 17% bacteremic pneu- April 2013-December 2017 (n=11,170)
monia (pneumonia), and 57% bacteremia without 4807 7] 65 years

any focal sign (bacteremia). Among cases =65 years 4007 f’ ;_64

of age, the respective proportions were 10%, 51%, 350 yoars

and 29%. The proportion of fatal cases among all 3001 W 04 veurs

reported cases at the time of report was 6.1% in
2017; this was 0.6% in cases <5 years of age and
8.3% in cases =65 years of age (Table in p.107).

Approximately 5,000 cases of penicillin-resistant 150
S. pneumoniae (PRSP) infections were reported
annually from designated sentinel hospitals between
2008 and 2011, In contrast, the annual number of
cases declined to around 2,000 after 2015, In addi- 0
tion, the reported number of IPD cases due to PRSP
similarly decreased (see p.109 of this issue).

IPD surveillance: According to the report
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
that in the period from 2008 to 2010, before the introduction of PCV.
Following replacement with PCV13 in November 2013, the incidence
of IPD caused by PCV13 types decreased by 97% in 2017. However, the
incidence of IPD for non-PCV13 types increased by 304%, indicating 1,400
serotype replacement (see p. 112 of this issue).

According to the report on adult IPD surveillance (Oishi study
group, supported by a grant from the Ministry of Health, Labour and
Welfare of Japan), the median age of 897 patients was 71 years, 61%
were male, 75% had comorbidities, and 31% had an immunocompromised 600-]
condition. Clinically, 60% presented as pneumonia, 16% as bacteremia, 4004
15% as meningitis, and 8% as other. The proportion of cases with fatal
outcomes at the time of report was 19%. Serotype distribution of the
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Figure 2. Age distribution of invasive pneumococcal disease
cases, April 2013-December 2017 (n=11,170)
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causative bacteria suggested an indirect effect of PCV introduction in 0 5 . 15 20 25 30 35 40 45 50 65 60 65 70 75 80 85 80 95
children (see p. 114 of this issue). For adult IPD cases in the 2017 fiscal & 9 1419 24 29 34 39 44 49 54 59 64 69 74 79 54 89 94
year, the distribution of causative bacteria were 7.3% PCV7 serotype, ) Agegroup (Y) ]
31% PCV13 serotype, and 64% PPSV23 serotype. In addition, as part of e oty PRoumonie, and bacteremia

the National Epidemiological 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 (87% 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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