NBRE Vol 54 No.12 2013

®1 élil 10 é%@l]\ﬁ.ﬁﬁﬁi&ﬁ%ﬂ@@%fﬁ%ﬁ@?ﬁ%

:_ w

Hib BEREA 7.7
Hib JEBEREA 5.1
B ERRBERE A 2.8
B R EREIEBRAE A 22.2
GBS BEfEX 1.3
GBS JEREREL 1.2

| wnEoHs
3.3 0.6 92
3.0 0.9 82
2.1 0.8 71
18.1 10.6 52
1.3 1.5 —15
1.1 1.2 0

BEE  5RABAD 0 FABEY

PCV7 EALDINR

THETIIRBFENICARERZ E25048 L
L7Z2ARIPD ¥ —RA 5 Y A2 EKL T
B, PCVI EABRDEEBEEOKRECIZIEE
BORBVEIHOITNTHo7z. UL, 201142
H &R T AR b, 5k
DO/NBIZH LT PCV7 AYER CHME W &
Tolxtk, BEE BEELDIVETENIRE
HDOENTWA., ELICHERICEL X, 2010
10 PIFAEL Twizds, 2011 4E 241, 2012 4
SFERAL TS, B, TERZELEH
10 ERICBWTY, EENEE ORI (FF5E
RFEZ B =Fwk BEEREE) XD
PCV7 AR 25, 4 ¥ 7 VI v FHEBER
Yufie, IPD OFEFWENTOR TS, O
FIZBWTH, A I VT UFR b (Hae-
mophilus influenzae type b:Hib) 2 B8 &Y i,

IPD fEHERIZ 2011 B4 0 AR AR S
nTBH, REPBRICE AT 7F v ERERO L

APKELEBLTWSEEEZZORTWVLSY,
LhAZTIF OB BEL VY RE
(GBS) B HB YL IC B L Cid, AR %8
LTRBEROELIZAD LN TR ('),
PCV7 I3 EABEICBNT, 2BEKRMON
il ABRBIARA L2 2 VR M ARk E I &
PHEEOBBRMET LS e MESNT

Tk 7)) KUERD

WY, HATIZIPD FHO®EIE L7z VA,
BN TR RLPFERZFHERERE LTW
HELZLLFDONS. bhvbhik, PCV7#E
AHTD 2008 4E LEABH D 2012 4, TEWICH
WCRBRTH R AORERICET AREZT-
72l T h, BHEPOMARBIAERICTESN
MR ERBMEMI 2 & & 2 5 b ABRBIASEA L,
"%Eé N-HkEABLEPCVIIZETNANIL
EROMRIKE O S HEIEBITRL LTz,
%m&ﬁﬁﬁﬁﬁﬁm%éﬁ,HW7ﬁH$®
BT R DERZCHEELZ5 I TVWHLEZ
Twa, H/NEHFERICEL TS PCVT &
DRBIZHETARFOFEIF/ NS,

(IV Ths@iiElc & 358N )

FREEEEORIEIC X Y PCVT7 iX, 20134 4
AIABIDEMEREZ) ABRBELTE
BENBIEIhols. ABERIZ (L M2S
E MIBRRT B EIZLBZOHEAE RS
FRT B0, TREDPD o RBEEDORHIRORE
FEXNEEIZRY, b LLBEBICRIBEZNN
HBHHO] ELTKRAEN, #ED 1 FHRERRIC
MY 5. ABERRIEORBHEIE D,
REZBITEDITZTESEE LI CEDIEE
(BHEE) BHETI2FVThb. $7°,
—HELRBISHRD SN2E, BEERIC
CBRFEVHEIZITI OGNS,

1717



NER Vol 54 No.12 2013

®2 FREREMRIRKEBPERESERBHEE

- wErE | wEme
P - BRI & BIAREORE R R
PCRIEIC KD IR EKE DBIETF DML BR, MA&

STV O REEREA L/ 7O MEICED BR
B IREUR DR

—J5, IPD & BHE B AT BB E ISR v,
BADED5EEEEITHERE o7 IPD
OMABIC L AR HEELR 2 ITRT. €K
ReEFERBICHwORLTWRL A, 7a< b
X B MRRBPUEREF v b OB TOME
HERINEESN-cEicky, 1A 270w
MEC X ZB2H b EITHOEEIIMZ ShTw
5.

ERBIIBIC o228k, BRALED
4 E O IPD BRI 5025 2 &
BaEns, BERBZ, UrFUERELRER
THHEEAMWRTONTEY, MEHEY 75~
BHOEREZHETAIZEPULELR S,

/13 A REE AR D & F

PCV7 BEMEAE R L2 REICE W TIZ,
PCV7IZ&E TN HMBER @ IPD A58 5 —7F, I
BA19A 2 W02 PCVT TH N —E R Wi
WHENC X 5 IPD A8 LML 2> T 5™,
ZOBREIE, PCVI 2EALMMOEL TH R
Do TEY, @ETIE, PCV7 EANR O
2004~2006 4E DB RET3TIZ 19A 12 X % IPD
DOWMABHFEShTwaY, BRICBIT5HE
T% PCV7 BA, &KOEMEIIEALTE
TWbH0O0, AT PCVT THN—S T
WILERIC X 5 IPD ML TETBY, #
A e FIRRIC 19A DEEDBERZTETHDY,

ZOXIBRRDOL L, EHETHMERE 13
I (PCV7ICE TN AMER+1, 3, 5, 6A,
7F, 19A) T TR L7z PCVI3 RIS S N7z,
AT PCVI3 23 L, PCV7I2ftb il

AT 2EPFERER-THBY, PCVISEHERE
OEMEIHE SN THBEY, BERIZBVWTY
PCV13 &, 20134 6 AICR W 225 EE T
WEASNLFEER-oTWD, RIIZPCVT
L PCVISOMEREZTRT. M7V 7 F VDER
M EERCTHY, EFhHMFERIRL
Hhobrhn, PCVISOEMWHRERI2N
H~6BKii& %oTBY, PCV7IZL 5%
SEMRPRESNDS (EHEEL L CONGE
WIEW Y 29 &b 20 BE~5 MR . 72
721, PCVI3 % 6 ML Lo/NRBICEE T 2 &

SIZHELTIE, BELZ T A RFEHRIIR S
nTwiwv, 28, REOFHEROEEICHE
3 5#MZEE 4 (The Advisory Committee on
Immunization Practices : ACIP) &, SESE,
FERE R & 7213 2 0 EE, SRR, AT
H2E) 19U EoFICE LT, PCVI3 #HE
ZEIET B HEE LTwaY,

PCV7 % 5 PCVI3~D BRI 2 0 B2
FEIZBLTERAWRT. PCV7 O 4 MEBHERET
FHAD PCV13 OB EMBEAE (supplemen-
tal dose) IZB8 L Cix, KE® ACIP CTHRI 1
Twb, HRZBOWTIEEBANEOBIE S
supplemental dose IZEMEE L L CTIZRAD S
e o 72%5, BAED IPD KK o i i 1 5
ThZZ 7284, PCVIBEETHICHLTY

LTWwo/zXHis, Bk, MikIRE» gz
FRMABRDIETI I F VORBRENEL
Tw5 &) B4 (capsular switching) 25#Hi
ENTWBY, WiRREEIEZ T 5720
DT F VI EKEREZ HCTESRTY
5728, IPD OMENFENIET 7 F ¥ OF R
BEANDBIE, TRSBOTFHRMEELLDLD
ZTHEETHS. LIrLears, MEHOENT

1718

—443 -



ANER Vol 54 No.12 2013

§ 3 T& 13 it RERES

BRUETIFUDWER

7 ﬁﬁmﬁ%ﬁ%@ﬁ%ﬁ 13 ﬁﬁﬁ%ﬁ%ﬁﬁﬁéﬁﬁ@ . .
EERANTITY o oEwenoo
BEFT PCV7 PCV13
BREMRER 2 HB~10 8BRS 2 HB~6 ki
STEE 4 (0#%EF 3 E+1 5% 1 E) EH4E (0RREE3 B+ AREE 1 ED
7o7E UISRERRESRIC KV EBRRASRED | AR UEBRAHICK Y EBBRENPRED
FAKEORBEHICEEND FRBEORERICEEND
DIFVOERD | SHEICFYUTFTER (777 CRMu) ZREICF YU TFER (PT7F U7 CRMy)
ERELEHD EREELIEHD
- = 1, 3. 4, 5 6A, 6B, 7F, 9V,
SENDMmER 4, 6B, 9V, 14, 18C, 19F, 23F 14 18C. 19A. 19F. 28F
TR ORERIS T BRI DRIER IS
SIEHEAE 2 BATEDILGIRICK U CREEEn s 2 BAREDILINTITH U TH REFE R
T—2E—hRHY) T—AE—EH )
HARTOFER 2009 580 2013 58 H]

w4 TMHEPS13 ﬁﬂfﬁv"ﬂigf

y???/ﬁ@%ﬁi&yz—w

- PE ?JJIE} gE { W
o , :; 1@5 @B | sEE FW%E,.@m%@*
ZEBERR 2578 4HA 6 hA8 12~15 78 6 B
PCV7 RiZfES PCV13 PCV13 PCV13 PCV13 =
PCV7 | [EliEES PCV7 PCV13 PCV13 PCV13 =
PCVT7 2 EliEiEE PCV7 PCV7 PCV13 PCV13 T
PCVT FIEEER T & PCV7 PCV7 PCV7 PCV13 T
PCVT 2R TE PCV7 PCV7 PCV7 PCV7 PCV13

CEEBBUOFELTER

WA N EEEMA» B0, — BT
b TE LT — O kwf%méh
TVWBOPHRIRTH A, 5#1% IPD » ook
SN-BMEZREL, MERMBTZEBHIC
Mo T FHZEZ T LEND A,

F 72 PCV7 137 7 5 > B ML i 2 o B 4 Bk
HORBEZRES T LT, BMENLMREELT
T 7 F VB TR N ORGSR R 2
BOTRHRLEFSNS. ZhITEMBERE
LwbhbsboT, ERIGEDRIEENLT
PBishRo 2B EHB b vbhTws, E
%, PCV7 EABRKETIZY 7 F v BENSHH
D 65 WA EOFEEE D IPD 28 L2 & a8

HEINTVEY, BRIZBWTH/AEANON
RERKWET 7 F VEBERE LA CEVERED
IPD 28R 2DOhEHIEL T L LENDH
5,

MigEkEIE, NEDPSEA T TTRTOER
BIZBWTEELMETH L. BT
BioBE» S, MEKEY 77 3/hRRHE L
WRHEAGEEZ o THIBHEEZEZ A RE T
7FELTHNEDTONERETHAI.

1719

—449 -



b

2)

3)

4)

5)

6)

7)

8)

9)

MRFE Vol 54 No. 12 2013

FABBEEZEH 2007 25 2000 FFD4 7 N
IUFH - IRRE S S EAER BRI, BAA
BR SRR 2011 5 115 : 50-55

WA NREEOKREREFMT S Hib -
RERE T 2 F OB E 2 LT Hib - Mgk
B2 FUPLBELRR PAEENERT S occult
bacteremia & Hib s, HAPMBRESSH
2008 ; 36 : 9-14

Chiba N et al : Serotype and antibiotic resistance
of isolates from patients with invasive pneumo-
coccal disease in Japan. Epidemiol Infect 2010 ;
138 : 61-68

Pilishvili T et al : Sustained reductions in inva-
sive pneumococcal disease in the era of conju-
gate vaccine. J Infect Dis 2010 ; 201 : 32-41
Wise RP et al : Postlicensure safety surveillance
for 7-valent pneumococcal conjugate vaccine.
JAMA 2004 ; 292 : 1702-1710

REERBEN A 7V FRE DB (Hib) 77
FrBLOT7MMARBEREGE T 25> (PCVY)
3B A AYE BT R USRI oW T,
R ER (TASR) 20125 33 : 71-72
EEnmiEmrgmihs LIRSS
Hib, MABE, Ty T4 VAR, HPVEDKZT 7
FrOEBE, REEBCICLOREIFECHET
B BRI TR 2~24FE RE
R EE, pl6

Griffin MR et al : U. S. hospitalizations for pneu-
monia after a decade of pneumococcal vaccina-
tion. N Engl J Med 2013 ; 369 : 155-163

Eskola J et al: Efficacy of a pneumococcal
conjugate vaccine against acute otitis media. N

10)

11)

12)

13)

14)

15)

16)

1720

~450 -

Engl ] Med 2001 ; 344 : 403-409

Pilishvili T et al : Sustained reductions in inva-
sive pneumococcal disease in the era of conju-
gate vaccine. J Infect Dis 2010 ; 201 @ 32-41
Choi EH et al : Serotype 19A in children, South
Korea. Emerg Infect Dis 2008 ; 14 : 275-281
Chiba N et al : Rapid decrease of 7-valent
conjugate vaccine coverage for invasive pneumo-
coccal diseases in pediatric patients in Japan.
Microb Drug Resist 2013 5 19 : 308-315

Kaplan SL et al: Early trends for invasive
pneumococcal infections in children after the
introduction of the 13-valent pneumococcal
conjugate vaccine. Pediatr Infect Dis J 20137 32 :
203~207

Centers for Disease Control and Prevention
(CDC) : Use of 13-valent pneumococcal conju-
gate vaccine and 23-valent pneumococcal poly-
saccharide vaccine for adults with immunocom-
promising conditions : recommendations of the
advisory committee on immunization practices
(ACIP). MMWR Morb Mortal Wkly Rep 2012 ;
61 * 316-819

Brueggemann AB et al: Vaccine escape re-
combinants emerge after pneumococcal vaccina-
tion in the United States. PLoS Pathog 2007 ; 3 :
el68

Centers for Disease Control and Prevention
(CDC) : Direct and indirect effects of routine
vaccination of children with 7-valent pneumo-
coccal conjugate vaccine on incidence of invasive
pneumococcal disease-~United States, 1998-
2003. MMWR Morb Mortal Wkly Rep 2005 ; 54 :
893-897



BARNBREXME 1178115 1767~1774 (20134F)

B =

MEEREREZEOC T T 7 F >, NERMRRE Y 7 F > & RO LB

AL KB AR EEY, )R AR MR, ALBBERASNRRD, dLE kA e R R
BB R HHE B B’ #¥ £F A7

E EF

JEHET/ARE (0~15 &%) I BE L MESHELAORERE, 77U 75, ANBEMREE
B7 7 F v OBEROEAD o 72 2007~2011 £ 5 £/ (Bl 5 €8) &, EEEmLE L7 2012
FELEL.

M S EROMBELMEROBIEIT 94 5 (B 4861, K464, £FH 188H) CREEIZA >
TN FE 60 B, MRIKE 204, BEGEER6H, KBE6H, tofh2s (VAFUTH
18, BEIEEE 1) Thol. 012FEOMERMBLAOREZ2H (B14, K14 TZ0D
REFINARE L6, BREEEFIATHIIA V7V vy FRIEY O THo /2.

4 6 ERIC M S NIRRT 18 BRATRIE & AL 2007 S MIEEI 23F, 19F, 6A, 4 B3Zh %
N1EE 2008 4E 6B 14k, 2009 4E 6B 2 Bk, 19F 14k, 2010 4F 14 & 2 ¥k, 19A 2 Bk, 2011 4 6B
18, 23F 2%k, 6C2%k 20124E6B1#kTH o7 TRENTVS 7TMHHABREEEH T 257
(PCV7) & ENHMFERNZ 128 (W N—K667%), SHRHEHEFED 1377 F >~ (PCVI3)
15 % (7/9—%833%) Tho.

Ty sy, NREREREY 7 F id 2013 E 4 AL EHEBEY 7 F VICRA SRS,
ST F UEEEEBIUVEBERI BT ANAKRARERE L 2 0P RET HLEND

B.

- K ENEES NI PR DR, WARE, eSS,

NRRMRIRET 7 F >

BB

AR ENBE LA 7V FE DB (Hib) 7
7Fv (77 e Ts® H2008 4 12 A, 7 MR
REBE T 7 F ¥ (PCVT, 7L X F —3) $T2010 4 2
AWHER IR Chs07 2 F BRI EEE,
OAEEE SAROHERMIELORREIIFICHE 1L
Hb AL 2MEMARBESRLED TR, LiLE
oI 7FOERUBHRHEE IS ORER
WX BHEERVBIR L. —HbAFETEIET 7 F
OTELMWIT O EEFENR T 7 F 0 ThHo e
CEDNSEERNERL T, LIAHH20104F11
B [FEEFASY 7 F  BEERERESFE] 02
DOBEFELPRIMLL, FEESATIF Y, ©TY
7F v, MNERWRREY 7 F BRI TN O
BEAOEIC X BB E o /2. Hib, AIREEEE
ROBEEHBOY -7 IR HH 2 Lp0, WY
yFvoOMEEEFEE2PBICAY—-FL, B0 4

(FBE 2545 A 30 B3 (FR 2547 A 20 HSH)
FURIEERSE ¢ (F060-0011) ALIRTT X114 MEI3T H

ARG LRFEEZET BiEg R
E-mail: t.togashi@scu.ac.jp

BB ZHITTEF 3dose BT 5. EHIKIREAET
& BINRIE (B 4dose) TRLEFH S, ZORHEIE
DPT (2012 4E 11 A 51X DPT-IPV) OBERHE b
KB~ THI RS, BEOT 2 F v e RBICEE
THVhWAHRIREESTR L LALzAES 2011
£23RKeTyrFy, MNREABERET 77 %
FAEEE SN RoARMANGRE S, — KUY IF
OFBEEFERINL. ZOLOHY 2 F Y OREE
R LIRS0, BB BT 2011 0
BELZ>TEULOTARMICBTA2WY 7 F ¥ O
FEH 0% WA (2011 4 12 A D 7 A K
RO Hib 77 F > 945%, /MNRRAMAIRE 7
7F v 921%, HLIEHREGLRL 5.

ZOMEREEBAIMI L T AIEEZAEYSR
LT, 97 FrERRBONEHMERBELOR
FERETRAE LTI 7 F VOFHHREERIET R &
ZHBE L7

HEREHTE

2006 % 10 A/NEREMNHE Lo ARBRE AT
AAvHEERN OFRE 64 A FT (2008 F£121% 59 k) Db
BEEES I, IEENZHBA LG EBE L.

—451 -~



1768-(96)

PEFIT 200711 BUBRICHEL/ABHOME
HHERBEOBTERETLEFNEALETHS. HEH
WA OB INGE, MRREE L FOMRR
TIHEEHEE L, SMETIMHRICIIINEER I L
THELT, 6P LORNLThHoABRBEREFRIC
REEZ ANEMEL L DITRELTH o7,

MEZNBRRIE—BIRBRETITo% A1 702
YR EMEIRE L, PBP(R=YV ) Y EEER) D&
BZTFEREEZPCRF Y VTHBEA Y7V FRER
FREBHAE (BREERISH) L=y Ut
#IRE (PRSP) BIZFHMEAE (BaBEKRKZH)
FHOWTT o7, TORBEPLEF L OREIED
WTA Y7 vy FEIL gBLNAR (B-5 7 ¥ v — ¥
EAET ¥V YtEE), glow-BLNAR (B-5 7 %
w—YIEEET V¥ VREMER), gBLPAR (B-
Sy yv—¥EET VYT UTittER), ¢BLPCRI(B-
SR —BEETVYEIVY V/25T75 VY BRER
18!), ¢BLPACRII (B-57 /= —YEETEXVY
/2975 vEWERIIA), gBLNAS (B-57 %
v—YEELET VYT VESEHE), WRAREI
gPRSP (=3 YHERIRE), gPISP (mN=v Y
v R TR ERE), gPSSP (=) v B
BE) WHELE A VIV CFREICBITARMO
N Hib BRF OB (Hasegawa HY) &4 v 7
TV FRIENEZ WA BERRIIX - TiTo L.
FHLAZF v bid PASTEREX™Meningitis (BIO-
RAD, France)Th 5. MEHKEOMERIZ Pneumo-
coccal antisera (Statens Serum Institute, Copenha-
gen, Denmark), B BEEE O MEE I GBS BB H R
g (7> H 4R, BEEKEOMmERIE PASTER-
EX™Meningitis(BIO-RAD, France) % B\ TiTo7z.

FHRRENFRBESERROREZRESORR
TR TITo 7.

BERMRECE L CRENREZESOEELE
T5HEDEEDDH o HEERITIIHMEOBE L HBL,
2R BT EOREHEMALCERESORZE
‘e

#w =R

1. 20074E 1 A1 H~20114F 12 A 31 H (AIEI54E
B WCFEE L oA R R

2007 F20 5 5 FHNZILHEEN 34 wEES S 94 8 (B
48 B, 7 46 PIEFEY 188 B OFMENH o /. BEHE
BHZABE L 72NV FHEIZL 5D O 60 F (FEF
¥1240), WMAIREICL 5D 020 5l EEFH 451,
BREER (D GBS) 64 (ERH124), KEH
6Bl (FFEH124), TOM2P(IRFITH, HE
KEELH) Thotk.

HiEEk 117 (A1), 2013

BEHERL LTSN Y7 Vv FEBKSP
54 Bk DIRIERASHRA S N 53 #k (981%) b BT, *
DHLT7rETY YREEETHIZ 9 BRTRESR,
gBLNAR 30 #k, glLow-BLNAR 7 #, gBLPAR2#,
gBLPACR-I 3 #, gBLPACR-II6#, gBLNAS1#T
& o 7o MHRIREIE 17 BOMmiER & =) ViiE#E
EFHBRE S N6A (gPISP) 1#, 6B (gPRSR) 4
Bk, 14 (gPISP) 2 ¥, 19F (gPRSP) 2 #, 19A (gPISP
1%, gPSSP1#k)2 B, 23F(gPRSP)3 #, 34(gPSSP)
1%k, 6C (gPISP) 2% Tdh -7z, GBS 4 D MiEHEIHs
BESNI, UL IV, VE1IH/TH- 2. BERAEO
MmiERIX Y/W135 THholz (£1).

BRI SR AHEER ABPC(F Y E Y Y V),
PAPM/BP (/S=RAL/R% 370 Y) § /213 MEPM
(AORRA) OVWTFNRRE CTX (74 7FT L) %
7ZECTRX (27 MU TH VYY) OHFHANEETHo
7o PHREREENCAZEL Y7V UFREICLS
bOIIET 1, WREERAEE 1 5, SRS 2 61,
TRIRA I & 5 D OIS HEEFR B 1 51, BETE 2 51,
KEEIE 1 B, GBSIZX % b oti@eayitgiE2s (1
PICRAEEDE) Thol.

2. 2012461 A1 H~12 A 31 BIC3E L -MEE

20124 kB EN2HEE» S 26 (B1#, &1
Bl DWEDH o7z 1 FNII BRI & 5 9 »AKE
Th ) L8 18 BT L. B b i iER
6B (gPISP) 2398 S AN BB ABRE Y 27 F > 0
BREBI 2,072, 1HIEGBSIZL5 1 hABRTS
DHEELZCBIGBRE L COEEI YT Y
PHEICL HHBEAOBRERIY R TH-72(FED(F ).

3. BIEFEA

VAFUTHEH %), BERXE 6R) KLis&1
Bl& B e 94 BIOSEEE# EREBENICER L. 1
BARBOEMZESIZ0~11 2HNR L7 (2).
GBSIZX B DIZAERO~22H, KBHEICLAD
FAEHO~4 DRI L T 4 Y 7 v U HHEI
X0 0BRBICHRDLS L 250 (KK 228 1 HID
HIZLED AR LRI 4B), 1 ISH, 28
Bl, 3EAB, 456B, Sm2BITHY, MEKEIC
X550 0RBICHEDS ERLILAORKLH
BElr) 106, KOTIRIBSH, 2536, 102
Bl, 4B 1BITh o 2011 EEZTOSEMIZA v 7
VIV, WAIRBEIC X 5 5 mRkmRoERBILZ
NENSSH, 18FITH Y 105 AOD7 ) BIERIZZ
NEN57, 17 Thol.

4. FERERE M iER P 5 BER T

2007 D5 2012 £ CRBNFHEI S TH SR
iR E D) 5 18 HOMBR L R=v ) ViifHE&E

—452—



FR25%118 1 H 1769~(97)
F1 MEHREAOMEENRERR
@A 7NV UFE bE 53/54 (981%)
gBLNAR 30 B
glow-BLNAR 7#
gBLPAR 2%
gBLPACR-I 3%k
gBLPACR-I 6%k
gBLNAS 18k
OMAFRE PCV7 (12/18, 66.7%) PCV13 (15/18, 83.3%) ~
6A (gPISP, PCVI3&#H) 18
6B (gPRSP4 #, gPISPl1#, PCV7 &%) 5 ¥k
6C (gPISP) 2%k
14 (gPISP, PCV7 &%) 24k
19A (gPISP1 #, gPSSP1 #, PCVI3 &%) 2%k
19F (gPISP, PCV7 &%) 2%
23F (gPRSP, PCV7 &%) RE 73
34 (gPSSP) 1%
€ GBS
Ib, I IV. V
SRBEAE
Y/W135
(2 HMENRBEXORHRBENZERL F%
SEBIEL AV IWLUHHE B ERE GBS KEH F ol
21 11 6 2 1 1
2007 4 AEESE 1 KEE 1
EEEE 1
18 13 1 2 1 1
2008 4 R 1 | fEsEE 1 | WERRE
(RHEAE) 1
19 12 4 1 2 0
2009 4 o T WEREE 1
18 13 4 0 1 0
2010 4 B 1
R EEE 1
18 11 5 1 1 0
2011 % e 1
. 2 0 1 1 0 0
2012 4 o )
9% 60 21 7 6 2

FR#A L7z, 2007 1213 6A (gPISP), 19F (gPRSP),
23F (gPRSP), 34 (gPSSP) & 1#k, 2008 41213 6B
(gPRSP) 1#k, 2009 4F 12 1% 6B (gPRSP) 2 #, 19F
(gPRSP) 1%, 20104 11X 14 (gPISP) 2, 19A
(gPISP1 #k, gPSSP1 #8)2 #k, 2011 4E1Z1% 6B(gPRSP)
1 %, 6C (gPISP) 2 #k, 23F (gPRSP) 2 #, 2012
213 6B (gPISP) 1#TH o7z (R 3).

IO DM RFEOMFBEIEHR S NT D 7%

de#EE, 2007 ~ 2012 4E

ERMERET 7 F ¥ (PCVD) L& TR TV A IMER
(4,6B, 9V, 14,18C, 19F, 23F) L H#¥ 5 & H/ 38—
1 12/18(66.7%) TH h, SHHHTFED 13 k&
BB ARE T 7 F > (PCV13) &I TV AHIMER
(PCV7 75 % 1,3,5,6A, TF, 19A) R+ 5L
N—-13 15/18 (833%) Th-7z (K 3)(H4).

—453 -



1770~(98)

BARNRHERME BLUTE HlL5

14 -
U R Y B A i
12 o R
DREERE
101 AR
8 .
6
4 -
2
0 AR e . o FEE
2007 20084 20094 2010% 20114 20124
2008412 8 b7 UIFUEA >
201042 H PCV 35 ,
2011 4 4 AR AEEHE
JbiEE. 2007~2012 4
K1 MERHEXOCRESEROERS
= = DEEDS A 12 HICIARE SRR L 2 56E L 72EH

7 513 2006 FEFKICEBRBE OB LT B 6iHE
BT B ROMEERIRIEOFAEREE W L.
hiie s sy, MREABEREY 25 08R
ko, A Y70y FH, MRz BERET S
MEEMERL T L LT 528 EREEIBR L7
RKBEDOFBZ 2 Mo TWh b TH B, RENE
13 2007 FE5 H/ARBHE (0~158) WBEL £ ToOM
WHHERAORRENE L ENZENETHS.

Z DFER 2007~2012 E D 6 ERIALIEEN 34 FiE
ANBEH S 96 B (5B 49 Bl, & 47 ) OEBIAHE S
N ZLCHBYZF v OBERENOY% » B2 712
201248 (AE# 7 M AR ldose UL LB &, 7
IFUHBERDERL T2 2011 EF T 5 EM (B
HISEM) LoOBERPHBETLLEE LAY R
LI Edbdol. ThbLEPFERIIA 7L
YHRIC X BB 60 Bl (FEFg 12 61), BHAIRE
WX BB 20 0 (EFHAB) BELAD DN
2012 X FREFRO, 1 BN U GREPEERICIE
AVINVEZOFRTHEERY, MARBTIHFETIE
V), CNOOEFORTT 7 F U EERERFNE
Nif$oBh, 0114E587HICe T 2501
dose HZHEM LA NI PALEN6HBENOS5H I3 H
I Hib Bifse % 584 L 7-fEfl &, 201141 B 27 BiC
AR AERE 7 7 F > 2dose HEZHEE L2 1 BLR

THH., HHIL ldose B 6 HBEORBFE THo A &
B, TIZF KBTI EE SIS LRI O &
EZohi FLBEOREMRE,SHHEEINA
Wi EOmMBEUNT 75> (PCVT) FEEHE®D 6C
(gPISP) L¥BAL /2.

A7V FE b EMRIRE TR O RIHE
WEERELTHFELERFY YT ), FAO—K
DL RATRMIE & 72 b BEER L L OLH BRIHE R O
EBITLEZOND, WMEICL2HEEBELOR
EEFEIERSI0EREAEL THRELTEY, 5
BRARMIBI0H AH Y Hib A%2010 4 7.8, 2011 4
3.3, Wi ERE A% 2010 4E 2.3, 2011 £ 21 & L7z, TR
SiEHE CHESE T B & 4 E T Hib Bl 4525 2010 4 412
B, 2011 4 177 B, BRJIREBERE LA 2010 4E 137 B,
011 E 1L BIE o, COBE2011ETIILTT
IF YEROMBIEETH BN, WMERET 2 F
BEOPHBRIIIEHITRVERHRL TS, £35S
DDV OHETIZ20ILEICLL Y I VIV FHE
BRI 11 B, MHARB IR S PIRE SN TH
D, TR 4 ERMOBERELED YA\, WY
F BT A ABMBESTEED, AYEHD
HRRA 0% ¥ # 2 7z 2012 4E1213 Hib BlR%, Mi%k
HREMBE RSP ZNZN0, IR EFR Lz BE,S
Hib, HEMOBRWITRIRE 2 &< $ 2 720101, RE
KT 7F2BELCERRENREBLILEND

—454 -



TR25411A 1 8 1771-(99)

5 -
o e PRE
@BROTHER
@ AR
6 n 8 9 10 1]“3)

30

LTI RO

@A 7T

o fifi R FLE
@it
B IEE
T T T g T T T E 1
6 T 8 9 10 11 12 13 14

ALiEE, 2007~20124F
B2 MEiiEEsoRRENERTA

K3 MRARREOMBERDOHR

6B 23F 14 19F 6A 19A 6C 34

2007 4 4 1 1 1 1
2008 % 1 1
2009 4 3 2 1
2010 4 4 2 2
2011 % 5 1 2 2
2012 £ 1 1

18 5 3 2 2 1 2 2 1

JeigE, 2007 ~ 2012 4
% MM RB OmFEEE, BETRI TS 7 fifili

i JEERE3 100 1B W IME R OFFFE M SN T RBET7 75 (PCV7) THN—TE HMEMH
5. ZORLUHE LALEE OB AER D 5 58S 66.7% THh o7z, 2010 FIZMFR 19A2 H & 2011 412

—455-



1772-(100)

6C2 A THES NIz, ZOMmMBRIEPCVIFERT B
DNBORFEE CTOEEES ML, AELPETHH
MLTw»2%. 19A ZbHBETH D 2 BURETFE
D13 MEEERREKEY 77~ (PCVI3) IZEHT S
MHERTHH, 6CIEPCVI3ICEH T 5 6A LHURME
W7OATHENH FORETIT@EER S M T
V5 101D 5\ I3l RIRE 7 7 7 ObHFET
DRFASFREIND. 5% EREICL 2RE
HEHBREORLEGMZRHEL ¢, BEREOMER
DEBZETRCBERL TWILEND S,

M\

/ &;
;i:::::iiﬁii/

PCV7 : (Wyeth,# Pfizer), 93 2E TS5 % 35 2> T
PCV10: (GSK) HF%, I—mys d—2 5 ) 7 CHRBES
PCV13 : (Wyeth, 8 Pfizer) 3—m 93, 7 A Y b THEHR

2009 43 H 31 QHlE

3 WRIREHERT 75 oMiFEH

:

AA/NEREEME 1178 F15

BhHU

2007~2012 £ 6 FERICEEBEAML L TWB I
WECTRELAABOMBERME LY BE L 2
2007~2011 £ DI HIT 4 plc, BEWIES 70
IR 60 Bl (GEE 12 B), FiSERA A% 20 B (4F
4 4)), GBS L RIBRAZNZNI 66 (4£FH 12
B, o261 THoT. CTT2F 2, ANBAMRSE
K775 ORHOBEEEHI 0% %82 /2 2012
1213 Hib, MAIRBIC X ABBLIZRZN0, 160
Thote. MY F VIIBHBEEICHRE S NLFS5H
EXBVERRYHERTALEND L. WAHE T
FUERSEHOMBEUPNSLATEY, FO¥ -1
T Y ABEHDBEETH 5.

FEBIERE & SRR IZBUT O/ RRHE (%) B2 5 v /a7
iz (BAREE, JEARR).

FHER, FEES GBETILAERRE), SHES, $
WA CleipBrtakboRbs), & & AW, (A
W&wkE), M LRRTEHER), R E(WLg
B AR, REAEN (B ALRED, Sk 4, M
] (TR, BUOFRE, BEM—, (ERFE
IR, AR (JIBR+2Rie), SE—8 (M
mamks) KBER GLRENEHE), BEREMA—. BHA
£F, HREER FLEEWRR), 6% M BEEWL
(BNEFRAZRRE), EH W JUBER (PRRCS

5o W18
;:; o

3

1 ..

{3 .

# At 14 101

G4 TOA Haft HE

£

PCV7 (12/18,66.7%)

v

£H

PCV13 (15/18,83,3%)

AbHEE. 2007~2012 4

4 BHJCERE MF AR

—456 -



FRE25E11A1 8

Bo), BX WGIRWLmER), RERET BE A
SEMER), BOEs, KR & MEER ¥ 24,
KBRS CREHBE), AILTERE, LES, BRI
HEEAR LEKL(BHEERSR), EBERE B =E
(KKR ALIRERt » ¥ —), ARER, MNRRE BF K
(/N SLRE) . BARBA, RREN (ETFREFHR),
TREERMEEEERR), BA FOLUNEERR), BR
EH(ERTH&FR), BR Z@EBE4LFER), AR
RF, FTRER (BEETRER), EReS BRIRTL
BEFER), ANBE, EIEE(LEBETFLLRGER-
WEL Yy -), BEEACBIIRTERE), S8R L
RHARBRR AR, FibE (BN LHEE), TiEHE
FH(WLBEWREHER), BEEd LHRE BREET
(NTT BB ARALERR), FAREA BT IHE), fHE
A (HISLREPRRRE)
ZOWRO—-WITELF B EMER AT S FRA ~
TR VEHE - BERYYERFREE) 7 7 F VHEIC
L LREBLUCRRERBSEEROER, BLUUIF¥
TR URBRAOESB VY 7 F yOFREICHETE
BERYRRERAORTSE | (0198 - MEEE, XENd) LEE
FEOREERNE (BEM - BEEBRBEL X251 -
FA TV ARETRHEZH L B Sz Hib, MR
B, ¥4 NA, HPVEDEY 7 F - A, ®ek
WO ZoHEFEICET 5 EHL - BIROBIZE] (EEHF
RE A K OBRERE Clol
RREONABTBITILRRRREEEEEER, &
BIROEE - BIIFE FRICL-72
HAMBREZELOES 2 HBHEKICHET 2HREHIIS
DEEA.

X ®

1) EBRIL. Hb 775>, BREEED 2005
32 : 511—516.
2) BFAF, TEEWT, METF M SRk

—457 -

3)

4)

5)

6)

7

8)

9)

10)

1773~(101)

VT 1998 4 5 2000 4 0 IS 58 S A7z Hae-
mophilus influenzae O 57 IE 2 fRAT—f KRB &
WL R BREEMAESNERD T LH— AL
EEE 2002 5 50 ¢ 749—804.
EHAF, MHETF, TERETF, M@ AHICH
WTI9BE D L2000 E 0B IcF 8 S L
Streptococcus preumoniae O 47 F & % R Hr—0F &
BREFICLoMPREEFEENERD T &
»—., BALESEE 2003 51 : 60—70.
Hasegawa K, Yamamoto K, Chiba N, et al. Diver-
sity of ampicillin-resistance genes in Haemophilus
influenzae in Japan and the United States. Micro-
bial Drug Resistance 2003 ; 9 : 39—46.
Centers for Disease Control and Prevention
(CDC). Progress toward eliminating Haemophilus
influenzae type b disease among infants and
children-United  States, 1987-1997. MMWR
Weekly Report 1998 : 47 1 993—998,
Hsu HE, Shutt KA, Moore MR, et al. Effect of
pneumococcal conjugate vaccine on pneumococ-
cal meningitis. New Engl ] Med 2009 ; 360 :
244—256.
EREE ' % RENE NCHEERER
£BIUEFRPERE] ICHT 0% (&EH
TR, EEFHHEMAREDEH LR
S/ Hib, MARE, vy oA VX, HPVED
&7 75 OREHE, BRERETIZENRE T E
WCHET A BB - BIRNTR] FR23EER
& - EMRHRESE. 2012 : 916,
FEZRT. bYFEICBET 5 BB AR R
HENRELFOFHLLTOMERET 757 >,
HitfE4ss 2011 0 59 : 561—572.
Chiba N, Morozumi M, Shouji M, et al. Rapid de-
crease of 7-valent conjugate vaccine coverage
for invasive pneumococcal diseases in pediatric
patients in Japan. Microbial Drug Resistance (in
press).
Song JH, Back JJ, Ko KS. Comparison of capsular
genes of streptococcus pneumonige serotype 6A,
6B, 6C, and 6D isolates. J Clinical Microbiology
2011 ; 49 : 1758—1764.



1774-(102) BANERZERMEE BUTE FLF

Epidemiology of Bacterial Meningitis in Childhood before and after the Introduction of Conjugate
Vaccines in Hokkaido, the Northernmost Main Island of Japan

Takehiro Togashi”, Hiroshi Sakata”, Hiroyuki Tsutsumi® and Kimiko Ubukata®
YSchool of Nursing, Sapporoe City University
“Department of Pediatrics, Asahikawa Kosei Hospital
*Department of Pediatrics, Sapporo Medical University School of Medicine
“Kitasato Institute for Life Sciences, Kitasato University

We started in 2007 the surveillance of bacterial meningitis among children in Hokkaido which is geo-
graphically isolated from Mainland Honshu. During 5 years from 2007 through 2011, designated as the pre-
vaccination period during which the vaccination rate was estimated to be under 30% among children under 7
months of age, 60 cases (12 a year) of H. Influenzae meningitis and 20 cases (4 a year) of Streptococcus Pneumoniae
meningitis were reported by pediatric doctors in 35 hospitals, whereas in 2012 designated as the post-vaccine
period, during which the vaccination rate was estimated over 90% among children under 7 months of age,
none of H. Influenzae meningitis and 1 case of Streptococcus Pneumoniae meningitis was reported from 1 hospital.
The reason for the dramatic decrease of meningitis cases due to the main two pathogens will be by the intro-
duction of an official vaccination program “the Provisional Special Fund for the Urgent Promotion of Vaccination™
from November 2010 which encourages the vaccination of Hib and PCV7 for children under 5 years through-
out Japan.

Recently meningitis patients due to the serotype 19A and 6C of Streptococcus Prneumoniae were reported in
Hokkaido, further serotype surveillance should be continued and the introduction of PCV10 and/or PCV13
should be expected in Japan.
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Immunogenicity and Safety of a 13-valent Pneumococcal
Conjugate Vaccine in Healthy Infants in Japan

Takehiro Togashi, MD,* Masako Yamayji, | Allison Thompson, MD, FAAP} Peter C. Giardina, PhD,}
Masakazu Aizawa, | Scott Patterson, PhD,§ William C. Gruber, MD, } and Daniel A. Scott, MD, f
on Behalf of the 3003 Study Group

Background: A 13-valent pneumococcal conjugate vaccine (PCV13) con-
taining 6 additional serotypes not included in the 7-valent PCV has been
developed to broaden protection against Streptococcus pneumoniae, which
is responsible for over 500,000 deaths annually worldwide in children <§
years of age. This study in Japanese infants evaluated the immunogenicity
and safety of PCV13 given subcutaneously, the standard route for infant
vaccination in Japan.

Metheds: This phase 3, single-arm, open-label study was conducted at 25
sites. Subjects received PCV13 as a 3-dose infant series and a toddler dose.
Parents/legal guardians recorded local reactions and systemic events after
each vaccination. The proportion of subjects with serotype-specific antip-
neumococcal polysaccharide immunoglobulin (Ig)G antibody concentra-
tions 20.35 pg/mL was calculated before and 1 month afier the infant series
and toddler dose.

Results: A total of 193 subjects enrolled. The proportion of subjects achiev-
ing pneumococcal IgG antibody concentrations 20.35 pg/mL was 297.2%
for all 13 pneumococcal serotypes 1 month after the infant series and
98.9—-100% after the toddler dose. IgG geometric mean concentrations were
2.57-14.69 pg/mL after the infant series and 2.06-16.33 pg/mL after the
toddler dose. IgG geometric mean concentrations increased from pre- to
posttoddler dose by 22.8-fold, demonstrating a booster effect. Local reac-
tions and fever were generally mild or moderate in severity.

Conclusiens: PCV13 was immunogenic for all serotypes and had a favora-
ble safety profile when administered subcutaneously to Japanese infants.
PCV13 should offer broader serotype protection than 7-valent PCV in pre-
venting pneumococcal disease in Japanese children.

Key Words: pneumococcal vaccine, Japan, immunogenicity, safety,
pediatric

(Pediatr Infect Dis J 2013; 32: 984-989)

S treptococcus pneumoniae causes serious invasive and mucosal
infections and is responsible for approximately 541,000
deaths annually worldwide in children <5 years of age.' In Japan,
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S. pneumoniae caused approximately 15% of cases of bacterial
meningitis in children before introduction of the 7-valent pneumo-
coccal conjugate vaccine (PCV7).2 PCV7 has demonstrated effi-
cacy®™® and effectiveness™ against pneumococcal diseases outside
Japan. To broaden protection, a 13-valent PCV (PCV13), which
contains 6 additional serotypes (1, 3, 5, 6A, 7F and 19A) in addi-
tion to the 7 serotypes in common with PCV7 (4, 6B, 9V, 14, 18C,
19F and 23F), has been developed.

Serotypes included in PCV13 are found in approximately
80-94% of isolates causing invasive pneumococcal disease (IPD)
and approximately 56-92% of antibiotic-nonsusceptible isolates
from children in Japan.™" Of note, PCV13 serotype 19A was
isolated in 6.3—12.5% of isolates from children with TPD before
the introduction of PCV7 in Japan.'®? Studies in Europe, North
America and Asia have demonstrated that PCV13 elicits similar
immune responses to the 7 common serotypes as those elicited by
PCV7, and substantially greater immune responses to the 6 addi-
tional serotypes.'*** In addition, early reports suggest that PCV13
is effective in reducing incidence of PCV13 serotype disease and
nasopharyngeal carriage.?®* This study in Japanese infants evalu-
ated the immunogenicity and safety of PCV13 given subcutane-
ously, the standard route for infant vaccination in Japan.

METHODS

Study Design and Population

This phase 3, single-arm, open-label study was conducted
at 25 sites in Japan in accordance with the International Confer-
ence on Harmonisation Guideline for Good Clinical Practice and
the ethical principles that have their origins in the Declaration of
Helsinki. Subjects were healthy infants aged 2—6 months at enroll-
ment. Exclusion criteria included previous vaccination with pneu-
mococcal vaccine, contraindications to any vaccine-related compo-
nent, immune deficiency or suppression, history of TPD or serious
disorder, receipt of blood products and participation in another
investigational or interventional trial. Subjects received PCV13 as
a 3-dose infant series and a toddler dose. Dose 1 of the infant series
was administered between ages 2 and 6 months; dose 2 and dose
3, 228 days after dose 1 and dose 2, respectively, but before age 12
months. The toddler dose was administered between ages 12 and 15
months, but 260 days after dose 3.

Vaccines Administered

PCV13 contains the polysaccharides from the 7 serotypes
included inPCV7 (4, 6B, 9V, 14, 18C, 19F and 23F) plus 6 additional
serotypes (1, 3, 5, 6A, 7F and 19A), each covalently conjugated to
the carrier protein cross-reactive material 197, a nontoxic variant of
diphtheria toxin. The vaccine was formulated to contain 2.2 pg of
each polysaccharide, except for 4.4 g of serotype 6B, per 0.5-mL
dose. The final formulation contained 5mM succinate buffer,
with 0.125mg of aluminum as aluminum phosphate per 0.5-mL
dose, and polysorbate 80 at 0.02% as an excipient. PCV13 was
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Clinical Trial of PCV13

administered subcutaneously in either arm. No concomitantly
administered vaccines were permitted, consistent with the standard
of care for infant/childhood immunizations in Japan at the time of
the study. Live vaccines could be given 228 days before PCV13,
and nonlive vaccines could be given =7 days before PCV13; live or
nonlive vaccines could be given =7 days after PCV13.

Immunogenicity Assessment

Blood samples for immunogenicity assessment were
obtained before and 1 month after the infant series and toddler
dose. Serotype-specific antipneumococcal IgG concentrations were
measured using a standardized enzyme-linked immunosorbent
assay to measure the concentration of antipolysaccharide binding
1gG antibodies.”* The double-absorption enzyme-linked immu-
nosorbent assay used a cell wall extract containing cell wall poly-
saccharide plus serotype 22F capsular polysaccharide containing
cell wall polysaccharide-2.

Safety Assessment

Parents/legal guardians recorded in an electronic diary the
subject’s local reactions (redness, swelling and tenderness), sys-
temic events and the use of antipyretic medication for 7 days after
each vaccination. Parents/legal guardians used a caliper to measure
redness and swelling in units of 1 to >14, with each caliper unit
representing 0.5 cm. Tenderness was recorded as none, present or
interfered with limb movement. Systemic events included fever,
decreased appetite, irritability, increased sleep, decreased sleep and
hives (urticaria). Axillary temperature was measured daily at bed-
time or any time fever (237.5°C) was suspected; the highest tem-
perature each day was to be recorded. Other adverse events (AEs)
were also collected at clinic visits, and a paper diary was provided
as a memory aid to parents/legal guardians to record information
between visits. AEs were collected during the study from the sign-
ing of the informed consent form to 1 month postinfant series, and
from the toddler dose to the last study visit, 1 month posttoddler
dose. Serious AEs (SAEs) were collected throughout the study to
the last study visit.

Statistical Analysis Methods

The proportions of subjects with serotype-specific antipnen-
mococcal polysaccharide IgG antibody concentrations 20.35 pg/mL,
the reference antibody concentration for assessment of vaccine
efficacy against IPD defined by the World Health Organization,?-*!
were calculated before and 1 month after the infant series (primary
endpoint) and toddler dose (secondary endpoint). Exact, uncondi-
tional, 2-sided 95% confidence intervals (CIs) on the proportion
were calculated. Serotype-specific TgG geometric mean antibody
concentrations (GMCs) were assessed before and 1 month after
the infant series and the toddler dose (secondary endpoints). Two-
sided, 95% ClIs were constructed. Geometric mean fold rises were
calculated for each serotype based on data obtained before and after
the toddler dose.

The evaluable immunogenicity population included all
subjects who received all study vaccinations, had blood drawn
within the protocol-specified time frames, had 21 valid and deter-
minate assay result and had no major protocol violations. All sub-
jects who received 21 dose of PCV13 were included in the safety
analysis, which included incidences of local reactions, systemic
events and AEs summarized separately for each dose of study
vaccine.

© 2013 Lippincott Williams & Wilkins

RESULTS

Subject Disposition and Demographics

A total of 193 subjects were enrolled in the study (Fig. 1).
Of all subjects, 51.8% were male, all were Japanese, and mean age
at enrollment was 3.7 months.

Immunogenicity

Infant Series

Before the infant dose, the proportion of subjects with pneu-
mococcal antibody concentrations 20.35 pg/mL was relatively low,
ranging from 1.1% (serotype 4) to 50.6% (serotype 19A). One
month after the infant series, the proportion of subjects achieving
pneumococcal antibody concentrations 20.35 pg/mL was 297.2%
for all 13 pneumococcal serotypes (Tables 1 and 2). IgG GMCs
were 0.03 pg/mL (serotype 4) to 0.35 pg/mL (serotype 19A) before
the infant dose and increased substantially to 2.57 pg/mL (serotype
23F) to 14.69 pg/mL (serotype 14) 1 month after the infant series
(Tables 1 and 2).

Toddler Dose

Before the toddler dose, the proportion of subjects with
pneumococcal antibody concentrations 20.35 pg/mL ranged
from 79.2% (serotype 3) to 100% (serotypes 14 and 7F). One
month after the toddler dose, the proportion of subjects achieving
pneumococcal antibody concentrations 20.35 pg/mL was 298.9%
for all 13 pneumococcal serotypes (Tables 1 and 2). IgG GMCs
declined by the time of the toddler dose, but increased substantially
from pre- to posttoddler dose for all serotypes. IgG GMCs
pretoddler dose ranged from 0.73 pg/mL (serotype 3) to 5.25 pg/mL
(serotype 14) and from 2.06 pg/mL (serotype 3) to 16.33 pg/mL

Enrolled
N=193 (100%)

Vaccinated dose 1
n=193 (100%)

Vaccinated dose 2
n=190 (98.4%)

Vaccinated dose 3
n=190 (98.4%)

Withdrawn during infant series
n=>5 {2.6%)

Completed infant series
n=188 (97.4%)

Withdrawn after infant series
n=3 (1.6%)

Vaccinated toddler dose
n=185 (95.9%)

Withdrawn during toddler dose
n=1(0.5%)

Completed toddler dose
n=184 (95.3%)

FIGURE 1.

Subject disposition.
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23F
19.9 (14.3-26.6)

19F
13.2 (8.6-19.2)

18C
4.0(1.6-8.1)

Serotype
14
30.7 (24.0-38.1)

9V
5.1(2.4-9.5)

6B
31.2 (24.4-38.7)

Immune Responses to PVC13 Before Vaccination, 1 Month After the Infant Series, Before the Toddler Dose and 1 Month After the Toddler
4
1.1(0.1~4.1)

Dose (Evaluable Immunogenicity Population), 7 Serotypes Common to PCV7 and PCV13

Proportion of subjects with IgG concentration

Before infant series

TABLE 1.

986 | www.pidj.com

20.35 pg/mL (95% CD*
IgG GMC (pg/mL) (95% CDY

Postinfant series

0.12 (0.10-0.14)

0.14 (0.12~0.16)

0.22 (0.18-0.25) 0.08 (0.07-0.09)  0.17(0.14-0.21) 0.06 (0.05-0.07)

0.03 (0.02-0.03)

100 (97.9-100) 100 (97.8-100) 100 (97.9-100)  97.2(93.5-99.1) 97.7 (94.3-99.4)

98.3 (95.1-99.6)

100 (97.9-100)

Proportion of subjects achieving IgG concentration

>0.35 pg/mL (95% CD*
1gG GMC (ng/mL) (96% CDf

Pretoddler dose

5.71 (4.90-6.65) 2.57 (2.21-3.00)

4.77 (4.07-5.59) 3.39(3.03-3.78) 14.69(13.26-16.26) 3.68(3.27-4.14)

6.76 (6.02-7.59)

83.0(76.6-88.2)

89.3 (83.8-93.4) 97.8 (94.3-99.4)

100 (97.9-100)

98.9 (96.0-99.9) 94.9 (90.6-97.7)

97.8 (94.3-99.4)

Proportion of subjects with IgG concentration

20.35 pg/mL (95% CD)*
IgG GMC (pg/mL) (95% CDY

Posttoddler dose

2.53 (2.23-2.86) 1.09(0.97-1.22)  5.25(4.62-5.97) 0.92 (0.81-1.05) 2.28 (1.95-2.67) 0.90 (0.77-1.05)

1.68 (1.48-1.90)

100 (97.9-100) 100 (97.9-100)  98.9 (96.0-100) 98.9 (96.0-100)

100 (97.9-100)

100 (97.9-100)

100 (97.9-100)

Proportion of subjects achieving IgG concentration

20.35 pg/mL (95% CI)*
IgG GMC (ug/mL) (95% CDY

I1gG GMFRi (95% CDY

6.55 (5.53-7.75)
7.48 (6.56-8.54)

12.2(10.37-14.25)
5.34 (4.63-6.17)

6.09 (5.34-6.95)
6.60 (5.83-7.47)

4.49 (4.00-5.06) 16.33 (14.49-18.41)
3.11(2.71-3.57)

4.13 (3.72-4.60)

14.61 (12.52-17.05)
5.72 (5.01-6.52)

9.70 (8.43-11.17)
5.79 (5.07-6.61)

*Exact 2-sided 95% CIs for % responders are based on the observed proportion of subjects.

+ClIs are back transformations of a CI based on the Student ¢ distribution for the mean logarithm of the concentrations or the mean fold rises,

$GMFRs were calculated using all subjects with available data from both the pretoddler dose and posttoddler dose blood draws.

GMFR indicates geometric mean fold rise.

(serotype 14) 1 month after the toddler dose (Tables 1 and 2), with
geometric mean fold rises (pre- to posttoddler) ranging from 2.83
(serotype 3) to 7.48 (serotype 23F) (Tables 1 and 2). In addition, IgG
GMCs were higher after the toddler dose compared with those after
the infant series for 12 serotypes; 95% Cls did not overlap between
postinfant series and posttoddler dose for 11 of these 12 serotypes,
with the exception of serotype 14. A slight but statistically lower
IgG GMC was seen for serotype 3 after the toddler dose compared
with results after the infant dose, but the proportion of subjects
with pneumococcal antibody concentrations 20.35 pg/mL was not
statistically different between the postinfant series and posttoddler
dose.

Safety

Local reactions were generally mild or moderate in severity
(Table 3). The most commonly reported local reactions were swell-
ing and redness (Table 3). The most commonly reported systemic
events were irritability and increased sleep (Table 4). One subject
reported severe fever (>40°C) after dose 2. AEs were generally
consistent with childhood illnesses and conditions common in this
age group. The most common category of AEs was infections and
infestations. AEs considered related to study vaccine were gener-
ally injection site reactions, which may be related to the subcutane-
ous route of administration of vaccine. During the infant series, the
most common related AEs were redness (10.9%), swelling (8.3%)
and diarrhea (5.2%). After the toddler dose, the most common
related AEs were injection site redness (9.7%) and fever (2.2%).
A total of 30 SAEs were reported for 22 subjects; none was con-
sidered related to study vaccine. No subjects died during the study.
Three subjects withdrew from the study due to AEs. One subject
who withdrew experienced moderate injection site swelling and
erythema after each infant dose and mild fever after doses 2 and 3;
these AEs were considered related to study vaccine. Two subjects
withdrew due to febrile convulsions due to viral exanthema/exan-
thema subitum (n = 1) and upper respiratory tract infection (n = 1),
which occurred 96 and 113 days, respectively, after vaccination;
these SAEs were considered not related to study vaccine.

DISCUSSION

Vaccination with PCV13 elicited strong antipneumococcal
IgGresponses in Japanese children to all 13 pneumococcal serotypes
when measured 1 month after the infant series and 1 month after
the toddler dose. These responses were similar to those reported in
studies of PCV13 in other Asian populations'é?!?? and higher than
those reported in other studies of PCV13 in countries outside Asia,
including the United States,'* Germany'* and Canada.?® The present
Japanese study differed from the studies in the United States,
Canada and Germany not only in the ethnicity of the subjects but
also in aspects of study design, including older age range (up to age
6 months) at enrollment, longer interval between vaccine doses,
no concormitant vaccines and subcutaneous administration.'*'*2° Of
note, the immune responses elicited to the PCV7 serotypes were
comparable to those reported in studies in other Asian countries,
in which children were vaccinated with PCV7 via intramuscular
administration.?>* Subjects in these studies had generally higher
levels of immune response to PCV7 than in studies of PCV7 in
the United States®* and Europe,*’7 suggesting that responses to
PCVs may generally be higher in Asian populations compared with
European or North American populations, regardless of the route
of administration.

Immune responses increased posttoddler dose compared
with postinfant series for all serotypes except serotype 3, reflecting
immunological memory. IgG GMCs for serotype 3 after the toddler
dose and the infant series had nonoverlapping 95% Cls, but the
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TABLE 2. Immune Responses to PVC13 Before Vaccination, 1 Month After the Infant Series, Before the Toddler Dose
and 1 Month After the Toddler Dose (Evaluable Immunogenicity Population), 6 Additional Serotypes

Serotype
1 3 5 6A r 19A
Before infant series
Proportion of subjects 3.4(1.3-1.3) 3.4(1.3-7.3) 42.9 (35.4-50.5) 31.6 (24.8-39.1) 5.1(2.4-9.5) 50.6 (42.9-58.2)
with IgG concentration
20.35 pg/mL (95% CI)*

1gG GMC (ng/mL) (95% CDT  0.05 (0.04-0.05)  0.06 (0.06-0.07) 0.30(0.27-0.35) 0.24 (0.21-0.28)  0.07 (0.06-0.08)  0.35 (0.31-0.40)

Postinfant series
Proportion of subjects achiev- 100 (97.9-100)
ing IgG concentration
20.35 pg/mL (95% CI)*

100 (97.9-100)

100 (97.9-100)

100 (97.9-100) 100 (97.9-100) 100 (97.9,100)

1gG GMC (pg/mL) (95% CDt 5.11(4.48-5.82) 2.87(2.55-3.24) 3.85(3.42-4.33) 3.77(3.35-4.25) 5.78(5.19-6.45) 6.97 (6.25-7.77)

Pretoddler dose
Proportion of subjects
with IgG concentration
20.35 pg/ml (95% CI)*

97.2(93.6-99.1)  79.2(72.5-84.9) 98.9(96.0-99.9) 99.4 (96.9-100)

100 (97.9-100)  99.4 (96.9-100)

IgG GMC (ng/mL) (95% CD)T 1.54 (1.34-1.77) 0.73 (0.64-0.83) 2.11(1.88-2.37) 2.21(1.96-2.49) 2.27(2.02-2.55) 3.16(2.76-3.62)

Posttoddler dose
Proportion of subjects achiev- 100(97.9-100)  99.4 (96.9-100)
ing IgG concentration
20.35 pg/mL (95% CD*

100 (97.9-100)

100 (97.9-100) 100 (97.9-100) 100 (97.9-100)

IgG GMC (pg/mL) (95% CDt 9.85(8.62-11.27) 2.06(1.83-2.32) 7.31(6.52-8.20) 11.03(9.69-12.55) 8.31(7.39-9.35) 15.97 (14.07~18.13)

IgG GMFRE (95% CIf

6.41(5.62-7.30) 2.83(253-3.17) 3.46(3.14-3.81) 4.99(4.38-5.68) 3.66(3.27-4.10) 5.05(4.46-5.72)

*Exact 2-sided 95% Cls for % responders are based on the obsérved proportion of subjects. :
1CIs are back transformations of a CI based on the Student ¢ distribution for the mean logarithm of the concentrations or the mean fold rises.
$GMFRs were calculated using all subjects with available data from both the pretoddler dose and posttoddler dose blood draws.

GMFR indicates geometric mean fold rise.

proportion of subjects with pneumococcal antibody concentrations
20.35 pg/mL was similar at both time points. Previous studies have
also noted similar JgG GMC responses to serotype 3 elicited by
PCV13 posttoddler dose compared with those postinfant series.'4!
Importantly, responses to serotype 3 as measured by opsonophago-
cytic activity assays increased from postinfant series to posttod-
dler dose in both these studies, demonstrating a functional booster
response.

Early effectiveness data for PCV13 have begun to be
reported. During the first 15 months after introduction of PCV13
in England and Wales, there was a 50% reduction in the inci-
dence of IPD cases caused by the additional serotypes in PCV13
(including the cross-reactive serotype 6C) in children <2 years
of age.? The vaccine effectiveness of PCV13 against all PCV13
serotypes (including serotype 6C) was 78% (95% CI: —18 to 96)

for children receiving 2 doses at <12 months of age and 73%
(95% CI: 29-90) for children receiving 1 dose at 212 months of
age; in addition, significant effectiveness of 21 dose of PCV13
was demonstrated against PCV13 serotypes 7F (vaccine effec-
tiveness 76%; 95% CI: 21-93) and 19A (vaccine effectiveness
70%; 95% CI: 10-90).22 Of note, effectiveness of PCV13 against
serotype 3 has not yet been demonstrated. It is anticipated that
additional studies will provide further information on PCV13
effectiveness in the United States, the United Kingdom and other
regions of the world.

PCV13 was well tolerated by subjects in this study. The types
of AEs reported were generally consistent with common childhood
illnesses and conditions in this age group. In Japan, subcutaneous
administration is the standard route for childhood immunization.
Local site reactions, particularly redness and swelling, occurred

TABLE 3. Proportion of Subjects Reporting Local Reactions Within 7 Days of Each Dose of PCV13

Infant Series
% (n/N) Dosge 1 Dose 2 Dose 3 Toddler Dose
Tenderness
Any 13.3 (22/165) 19.9 (31/156) 14.3 (21/147) 18.2 (26/143)
Significant* 0.6 (1/160) 0 (0/152) 0 (0/143) 0(0/132)
Swelling
Any 47.2 (83/1786) 53.8 (93/173) 53.9 (89/165) 57.1(93/163)
Mildt 46.0 (80/174) 49.1 (84/171) 50.3 (82/163) 44.2 (68/154)
Moderatet 14.4 (24/167) 28.7 (47/164) 29.3 (44/150) 36.4 (55/151)
Severef 0 (0/160) 1.3 (2/153) 0.7 (1/143) 2.3 (3/132)
Redness
Any 74.2 (138/186) 74.4 (134/180) 67.8 (116/171) 68.1(113/166)
Mildt 68.3 (125/183) 64.8 (116/179) 55.6 (90/162) 53.8 (84/156)
Moderatet 24.7 (42/170) 43.5 (73/168) 38.9 (61/157) 40.6 (63/155)
Severef 0(0/160) 1.3 (2/153) 0.7 (1/143) 1.5(2/132)

#Significant indicates present and interfered with limb movement.
1Mild, 0.5-2.0 em; moderate, 2.5-7.0 cm; and severe, >7.0 cm.

/N indicates number of subjects reporting the specific characteristic/number of subjects reporting “yes” for 21 day or “no” for all days.
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TABLE 4. Proportion of Subjects With Systemic Events or Antipyretic Medication Use Within 7 Days of

Each Dose of PCV13

Infant Series

Systemic Event or Medication Use, % (n/N) Dose 1 Dose 2 Dose 3 Toddler Dose
Any fever (237.5°C) 32.9 (56/170) 33.1(54/163) 40.3 (62/154) 50.7 (76/150)
Mild fever (=38°C but <39°C) 6.7 (11/163) 12.2 (19/156) 10.3 (15/146) 20.4 (28/137)
Moderate fever (>39°C but <40°C) 1.2 (2/161) 2.6 (4/153) 2.8 (4/143) 5.3(7/133)
Severe fever (>40°C) 0 (0/160) 0.7 (1/152) 0(0/143) 0(0/132)
Decreased appetite 11.7 (19/163) 16.5 (26/158) 9.7 (14/144) 18.1(25/138)
Irritability 30.6 (52/170) 36.1 (60/166) 23.5 (35/149) 26.4 (37/140)
Increased sleep 40.6 (71/175) 29.4 (47/160) 22.2 (34/153) 24.5 (34/139)
Decreased sleep 21.3 (36/169) 23.1 (37/160) 15.9 (23/145) 12.3 (17/138)
Hives (urticaria) 1.3 (2/160) 1.3 (2/152) 0.7 (1/143) 0(0/132)
Use of medication to treat symptoms 1.9 (3/160) 6.5 (10/153) 5.5 (8/145) 8.1(11/135)
Use of medication to prevent symptoms 0.6 (1/160) 3.3 (5/153) 2.1(3/144) 3.0 (4/134)
Any systemic event* 59.1 (107/181) 60.0 (105/175) 43.7 (69/158) 52.0 (79/152)
*Includes fever 238°C, decreased appetite, irritability, increased sleep, decreased sleep and hives (urticaria).

/N indicat ber of subjects reporting the specific characteristic/number of subjects reporting “yes” for 21 day or “no” for all days.

at somewhat higher rates in this study compared with studies that
administered PCV13 via intramuscular injection.'*!¢ In this study,
47.2-57.1% of subjects had any swelling and 68.1-74.4% had
any redness at the injection site, compared with 7.9-44.0% and
15.4-54.4% of subjects, respectively, who received intramuscular
injections in other studies.!*'¢ Nevertheless, local reactions in
this study were generally mild or moderate, consistent with other
published studies.*16

This was an open-label study that had only 1 treatment arm,
so the data on immune response to PCV13 in this population were
not directly compared with immune responses to PCV7. However,
the substantial increase in responses following the infant series and
toddler dose clearly demonstrate the immunogenicity of PCV13
in this population. PCV13 elicited robust immune responses, was
well tolerated and had a favorable safety profile when administered
subcutaneously to Japanese infants. PCV13 should offer broader
serotype protection in preventing pneumococcal disease in Japa-
nese children.
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Our finding that hoarseness was associated with earlier
diagnosis and higher band count in a subset of acute KD patients
suggests that hoarseness may be a result of more severe systemic
inflammation that also involves the larynx. Possible mechanisms
for the hoarseness include transient inflammation of the larynx
with associated edema of the true vocal folds, the development
of vocal fold nodules and temporary recurrent laryngeal nerve
paresis. Inflammation of the larynx as part of the overall systemic
inflammation in acute KD is supported by several lines of evidence
that suggest entry of the KD pathogen through the mucosa of the
upper airway. First, computed tomography has documented diffuse
enlargement of multiple lymph nodes most commonty in the ante-
rior cervical chain often associated with retropharyngeal edema
during the acute phase KD.™¥ Second, case reports have docu-
mented uvulitis, supraglottitis and pulmonary nodules associated
with acute KD."'®!" Finally, an oligoclonal IgA immune response
suggests entrance of the pathogen through the mucosal surfaces
of the oropharynx and upper airway and virus-like inclusion bod-
ies in respiratory epithelial cells may be related to the causative
agent.”>3 It is also plausible that KD may cause a transient recur-
rent laryngeal nerve paresis resulting in weakness of one of the
vocal folds and associated hoarseness in some patients. Transient
paresis of cranial nerves in KD is uncommon but well-reported
and may involve cranial nerves VI, VII and VIIL'*!* These pal-
sies are transient and resolve in the subacute phase of the illness.
Our limited observations of 3 patients by laryngoscopy did not
suggest recurrent laryngeal nerve paresis as the etiology of the
hoarseness in those patients. The laryngoscopic findings suggest
that the hoarseness could be due to pathologic changes in the true
vocal folds.

We recognize several strengths and weaknesses of our
study. A strength of the study is that data were collected pro-
spectively by 1 of only 2 clinicians (J.C.B. and A.H.T.) using a
standardized data collection form that was completed at the time
of admission. Outpatient evaluation was performed at standard
intervals for all patients, and clinical assessments were performed
by the same physicians. Study limitations include the lack of
formal voice assessment by a pediatric speech pathologist. The
commonly used adult rating scale, GRBAS (Grade, Roughness,
Breathiness, Aesthenia, Strain), could not be applied due to the
young age of our patients. Finally, the small number of laryngo-
scopies precludes our ability to make general statements about
the mechanism of hoarseness in these patients. Another limita-
tion is that comprehensive viral studies were not performed on the
majority of patients so we cannot exclude concomitant viral upper
respiratory tract infection as the cause of hoarseness in some of
the KD patients.
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POPULATION-BASED INCIDENCE OF INVASIVE
HAEMOPHILUS INFLUENZAE AND PNEUMOCOCCAL
DISEASES BEFORE THE INTRODUCTION OF
VACCINES IN JAPAN
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Abstract: Before the introduction of vaccines, the incidence of bacterial
meningitis among children aged 28 days to 5 years was 8.48, Haemophi-
lus influenzae type-b meningitis was 5.65 and Streptococcus pneumoniae
meningitis was 1.85 per 100,000 person-years in Hokkaido, Japan. The inci-
dence of bacteremia caused by S. pneumoniae was 60.15 and H. influenzae
was 18.80.

Key Words: Haemophilus influenzae type-b disease, pneumococcal disease,
pneumococcal conjugate vaccine, Haemophilus influenzae type-b vaccine,
Japan

Accepted for publication June 19, 2013.

From the *Okinawa University, Institute for Regional Studies, Okinawa; and
tSapporo City University, School of Nursing, Sapporo, Japan.

The meningitis study was fully funded by a Health and Labor Sciences Research
Grant from the Ministry of Health, Labor and Welfare of Japan. The bactere-
mia study was supported in part by a grant from Pfizer (Wyeth). The sponsors
of the study had no role in study design, data collection, data analysis, data
interpretation or writing of the report. The authors have no other funding or
conflicts of interest to disclose.

Address for correspondence: Riko Nakamura, MD, MA, Okinawa Univer-
sity, Nishioi 1-1-2, J-Tower #906, Shinagawa-ku, 140-0015, Tokyo, Japan.
E-mail: rapinakamura@yahoo.co jp.

Copyright © 2013 by Lippincott Williams & Wilkins

DOI: 10.1097/INF.0b013¢3182a14971

|n August 2012, reports emerged that the Japanese government
planned to add Haemophilus influenzae type-b (Hib) vaccine,
7-valent pneumococcal conjugate vaccine (PCV7), and human
papiliomavirus vaccine to the routine schedule in April 2013. Japan
moved from its decades-old conservative vaccine policy toward the
active vaccine policy. The milestone event was approval of the Hib
vaccine in 2007, after nearly 10 years of discussions between the
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manufacturer and the Japanese government. Not long after the Hib
vaccine was approved, PCV7 was approved in 2009, and human
papillomavirus vaccines were approved in 2010 and 2011.

Japan is a relatively small, highly populated country with a
universal healthcare system that allows all citizens to access any
healthcare facility, regardless of place of residence. People often
cross prefecture borders to visit and be admitted to hospitals located
outside of their place of residence. In addition to these facts, Japan
has no centralized disease database; therefore, it is very difficult to
obtain the population-based incidence data that serve as the basis
for vaccine introduction. Our study area Hokkaido Prefecture is an
island, thus one of very few places in Japan where population-based
studies are possible.

METHODS

We conducted a comprchensive prospective study of inva-
sive bacterial diseases among children aged 28 days to 5 years who
were admitted to hospitals in Hokkaido Prefecture. All hospitals in
the study area with a pediatric admission facility participated in the
study. Only children whose blood or cerebrospinal fluid culture was
positive and who legally resided in the study area were included in
the study. Children clinically diagnosed with meningitis or bactere-
mia but who had negative culture results were excluded, irrespec-
tive of prior antibiotic use. Polymerase chain reaction diagnosis
was available for culture-negative cases.

The study of bacterial meningitis throughout Hokkaido
Prefecture began on January 1, 2007, after the institutional review
boards of all 64 participating institutions had approved the proto-
col. Doctors were asked to immediately ship all bacteria cultured
from cerebrospinal fluid to Kitasato University for serotyping using
Transystem transport swabs (Copan Italia S.p.A, Brescia, Ttaly),
which allow for maintenance of bacterial viability at room tem-
perature. Between January 1, 2008, and December 31, 2010, we
conducted a study of bacteremia in Eastern Hokkaido. We selected
this arca because it is geographically isolated from the rest of the
prefecture by the Tokachi-Taisetsu Mountains, and therefore, the
data remain population-based. Streptococcus pneumoniae speci-
mens were preserved frozen in Microbank containers (Pro-Lab
Diagnostics, Richmond Hills, ON, Canada) and shipped periodi-
cally to the Nagasaki University Institute of Tropical Medicine for
serotyping. The bacteremia study protocol was approved by the
Clinical Study Review Board at the Graduate School of Hokkaido
University School of Medicine on December 21, 2007. The men-
ingitis/bacteremia target populations were 206,910/35,244 in 2008,
204,247/35,035 in 2009 and 203,366/36,117 in 2010.

RESULTS

Meningitis

There were 87 admissions for bacterial meningitis among
children aged 28 days to 5 years between January 1, 2007, and
December 31, 2011, across Hokkaido Prefecture. Of these 87
cases, 59 cases were caused by H. influenzae (Hi) and 19 cases
by S. preumoniae. The calculated incidence of bacterial meningitis
was 8.48, Hib meningitis was 5.65 and pneumococcal meningitis
was 1.85 per 100,000 person-years in Hokkaido Prefecture. Fifteen
of the 19 pneumococcal strains were serotyped. Reported serotypes
were 6B (5), 23F (3), 19F (2), 14 (2), 6C (2) and 19A (1). The
overall serotype coverage of PCV7 was 80% and PCV13 was 87%.

Bacteremia

Between 2008 and 2010, 101 admissions for invasive bac-
terial diseases were reported in Eastern Hokkaido. There were 92
cases of bacteremia and 11 cases of bacterial meningitis; 2 cases
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of meningitis occurred with bacteremia. S. preumoniae infection
accounted for 70% (64 cases), whereas Hi infection accounted for
22% (21 cases). Before introduction of the Hib vaccine and PCV7,
the average annual incidence per 100,000 children aged 28 days to 5
years was 95.87 for invasive bacterial disease, 87.41 for bacteremia
and 10.34 for meningitis in Eastern Hokkaido. The average inci-
dence of bacteremia by pathogen was 60.15 (S. pneumoniae) and
18.80 (Hi). We serotyped 45 of 64 S. pneumoniae strains during the
study period. Serotypes identified were 23F (12), 6A (10), 6B (8),
14 (5), 9A (3), 19A (2), 19F (1), 22F (1), 23A (1), 28A (1) and 9L
(1). The average annual serotype coverage of PCV7 for bacteremia
was 58% and PCV13 for bacteremia was 84%. Serotypes included
only in PCV13 accounted for 26% (12/45) of all strains serotyped.

DISCUSSION

We presented the first population-based incidence data of
vaccine preventable invasive bacterial diseases in Japan from a
study conducted on the island of Hokkaido in this article. Before
vaccines were introduced, the incidence of invasive Hi diseases in
children <5 years old in Hokkaido Prefecture was 23, compara-
ble with that in Europe (France: 21/100,000; Spain: 12/100,000),'?
where data primarily reflect hospital admissions. In contrast, the
incidence of invasive pneumococcal diseases in Hokkaido was 63,
comparable with that in the United States (54.7/100,000).3 It is said
that despite a similar socioeconomic status, the incidence is much
higher in the United States than in Europe, presumably due to dif-
ferences in blood culture practice.

To our knowledge, Sakata*® conducted the only other popula-
tion-based studies in Japan, prospectively estimating the incidence of
bacterial meningitis among children <5 years old at 6.3/100,000 in
1993 to 2005 and retrospectively estimating the incidence of pneu-
mococcal bacteremia at 30.95 in 1997 to 2004 in Hokkaido. Our
estimated incidence in Hokkaido was almost double that of Sakata.

Recently, a population-based study using the same protocol
used in our study was conducted in Okinawa Prefecture. Okinawa
and Hokkaido are the only island prefectures in Japan. Okinawa
Prefecture is subtropical islands situated at the southernmost end of
the Japanese archipelago, whereas northernmost Hokkaido is sub-
arctic. The rest of Japan is temperate. Despite some climatic and
cultural differences, the socioeconomic status of both prefectures is
similar to that of the rest of Japan. Compared with Hokkaido, the
incidence of pneumococcal diseases in Okinawa was 2.5-5 times
higher for meningitis and 1.5 times higher for bacteremia, although
there was no significant difference overweighing the annual fluc-
tuations regarding Hib/Hi diseases (Table 1).%7

The difference may be due to the climatic difference partly,
but probably more to the differences of antibiotics use and blood
culture practices, and its consequences. In outpatient clinics in
Japan, antibiotics are commonly prescribed without blood cultures,
especially in areas with few large medical facilities, such as Eastern
Hokkaido. However, a blood culture is generally performed when
the patient is admitted for acute febrile syndrome. We assume the
frequent use of antibiotics differently affects the cpidemiology,
antibiotic resistance and possibly the progress of pneumococcal
and Hib/Hi diseases.

The same assumption applies to differences in incidence
between Japan and other developed countries. Compared with
other developed countries, invasive pneumococcal diseases were
more detectable than invasive Hib/Hi diseases in Hokkaido. This
trend is more prominent when looking only at meningitis. The inci-
dence of pneumococcal meningitis was 0.97-1.97 in Hokkaido,
whereas that is 2.1-7.0 in Europe® and 3.6 in the United States.® The
incidence of Hib meningitis was 6.02 in Hokkaido, whereas that
is 12-22 in Europe® and 16-30 in the Americas.” Compared with
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