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Mumps virus infection: Epidemic parotitis (mumps)
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By TATA W AERDERRED A Y T AT
BB WTHEETRE, BlsIi{mELdimg
n, MROREFENLZEEET A NVABIETH
B, AV TADBRBEERT 5.

1. 8% -5

AV T AT AR LT 5 A E TR
JEREDSE T B, AV T ARITHENCED 5
EHETHREENS CEAYTATHD, 2
T AFATREE AN 50 2 A E TIREREOS
IE L VY TALSTH BV,

2. & 7

ThHHY AVTAIANARELT7F %1
EZEMEREL CTW» A ETIBEZED0 % B
L, 2EEPREFELZ LTS ETITEZHE

9% WAL TnBY LaL, Jeryl Lymikz 2
AL CHLETIE, &Y TARTER R

DTEY AV TAFATZROzE S X3 MH
HOMMRY 7 F Y BEREHPHER SN TV 5.

RETL YT AL 2R AR RGHHE
i, RO L YT AT A VA BIEFIRE R

-5, 2008 4E7 H BT BERS 5 H HICHEHE S

niz® FAETD 2012050 Y TALLD
RO B ELIMIE, FTRERES B
RRBTHETICERIN TR .

3. " ES [ |

BHBE DL VT AFHERIL4-6TH 5.
IRMAMOBEE R IE VA, 4BEBLD
EBRAVEREIEERIZ 0% TH Y, SFERO MR
PERIZT0% THDY., AV T ARELEPOEIC
P THRATT 5. REBFATIZAET L ICRD
bis. BAETHRE L 7 XA (measles—
mumps—rubella: MMR) 7 7 F U 3MEH S LT
WL, —RRIIC A v T AR BN
L7z%, HIEBIEMMRY 7 F VBGRTEF U
T8 — VIR TV A,

AV T ADERM L 8-25 H GB# 16-18
H)THA, AVTADERFEERAADE
BHWRBO RN A SE 5 A5 3 11-14,
AT &2 5 5 720 O £ B 5 E20% 85-90 %

L)

0047-1852/13 /% 60/E /JCOPY

RGITITANARN TSI AL VABILE
THLAYTATANVABRICIDFET S, A
YTRATA NI 12 EEOERTE (AR~
LEDAEAET A, Jeryl Lynn #RIZEETI A,
HADT 7 5 v ikatk (B BER B
¥, Urabe #) X TN CEMETE B, HAEHAR
K THITLTWADILEBEEFRGTH B2
BETFRHEEEITICE AL, BEFHA LEE
FRHGRENTEY, BEFRHATHFESNL
PURIZEE TR G20 L TRIRD S - T 5%

4. " &

TR b R TR T 5. B L7 A
VfXW%WX@LﬁﬁT%%Lt&UVNﬁ
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T v A VAL

EEMEREIRIR I ) R &

4 5 6 7 3 9

‘ K1 L2 AOERKRGEAFMOLRE
FOERIA OMEHIC A Y T AT A V2R L T2, KAHOFETRIERS 7-10 H
BN E EVEEP DL YT AT A VAZGHEND.

MHIMPFIICAY, T4 VAMIEIZL W& HDOHE
MR IE TN, 22 TR L CERPEIK
JEA T 5.

LV T ARERSE, BTRIERR, B TIRE

R, HTRERGZOVTILOBY T SET
A(E1). &7 AR, ETREREZMED
FICA YT AT A WA L BBBEA LD
BIEWHBH, LAY TAREZ D50 % I BEHE
FRBE S 2 D 20, BEALRET L0’
3-10%THh b EHIFEL ELIEFEHELD
A BRSNS A2, '

LAY TADFHPBNEHES LThKELE
B D 5. MROHEEIL0.02-03% Th 5.
A3 O BERE O 3E X 400-1,000 A2 1 ATH
AW AER BT TR A
T5. ALY TAEMHICEHECRER oW AN
BT o605 55 BEMHCERCIEOW:L
X3, EEERETH L. WE~DLYTAY
A WAREGA S LT b,

BERMUBEORF TIRBALE 25 % ITFE
5% WRHOBEHETI0% THD. BhER
FRET 2 & EOBOBTFIRERMIT 205, Tk
RRBOEIBDTEINTH A, oV T AFTRITH
I ETIRERS DT ICBRA R TIET S 2

Lhh b, BEFUEOLETIRIBAS 15-
30%, EEZS%ICHETS. Wb T
DEVWEPETH 5. HiEH s VT RICRET
2E, B1ZEMTIX27 Y HERRET 275
52 2RI DRI 2 2D bk,
LY TATANVADPEE T AIEREE b HE S
TV, ZOMDL YT AT A4V ADEME
JEE LT, B, WRRE, BEX OHELR
L3 5. | |

MR EIR LW T A VAR L, U
VANHROBRBENOBEIC L ) BET 5. AV
TANEEERE THRBEP DL Y TAT AN
ARSEWESND, DVTAYL VAL, BTE
TEREDSMR E 2 3 HErw o B T IRERES B Lig
0 5HERS HRE T TERE» SPHESh 2 (K
12 £ a7 ABITIE, FEOHETRE
HR BH 2 1 24 —48 Bp P DAPR LS SO O B B2
JEIET 225, KRR AOE TREROHEER
(KB TIRERE7-10 H&) [ Ko F T
IEAERT A Z DS, R OE T RRELE
BRC R D 7 A VA RSEHEI NS Eh
TR OB TSR L2561, Ko
JEREZSRAR LIAD 5 $ TREBROEILFLE
THb B, BRI IgG PEIER L
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®1 SEETERERMIC

BUIBL T ARBOERE

RZH (oik” X b B

Bl - kL = S o e
%L L —~+ +++7 A/77\ﬁ)§iﬁé*
&L | kL : . e~ LAY T AUSER
L HY +~++ + 1 pE

e G CRES A .. B RTINS ERPIES 4. A
. %L By + LY T AU ER

B ZL e + | AYTAYSMER
Y 2L —~t +4++ AT ARG

— W7 2 F 4 (primary vaccine failure), SVF: ZWk{E T 7 F "4 (secondary vaccine failure).
CREH M Ptk =12 uRIR R, SR IgG FUfF<20.0 EIA .

AT A ORI 70 %, TEMEBREGIN D B.

FREH [oM PR <1.2 JifiER, BEH IeG it =20.0 EIA .

12 VI T Y, I G HUE AR L T

THEEIRTO L Y T A A4V A BT &

i\, RO IgA PURDSEEIR D A VT
74V ABIEIFICES LTnw 5.

5. B & @RI £l
SRETTREEY & 25 RBE LT, by

ABHC D, {UIBMEETRE REEE THE,

W7 E0H A, BRIRZOLEEL AVTR
WATH O 48 EF R DL L # e 5 5 B H TIREE
THh LYTAETANVAZENIHEESHT
BIEL LT, OWEEPSDT A VA5G, @
BEHE D b D7 A VABZEF OB, @lgM#t
o, OmEREOERELR, 255
AT R IgM Bufks X OiEbiRL, BEERSE
#: (enzyme immunoassay: EIA) CHlE T 5. J
FEOBIUTQIE YA VAREESHOEHET
B2 REREH ST RV RIS T
BIE AR ESH VO TwE 77575
DLy T AEBHITOERA S 7 A VA T8k
BN, YA NVABEGETIREBEND,
LY T A, AV TATFVEICLD
MiFERONY - LB 2RISR LY
AT AR OB BRRITRISRERT 5. K
Y 7 7 F VA £ (secondary vaccine failure:
SVE) R A v 7 2B EEOSAE, BE» S IgG
PAED ZRBIEIEDIEE > TR H DT, IgM
PR OFEIZ 22 b 5§ [gG HudkAt 20 EIA

MLl EOBEE R LT A, SVEFIRL Y TR

BB CIEPRME 0B & LA (EIA-1gG Yk

T2 E) 2RO LW D 5B B,
TIFVBEL VA Y S AREEORERD
IeMPABERIZT0% BETDH Y, BHREE
oL YT ANEGELN DS, 2% HLIE
CERAET 5 LERD B,

5 VT ARRERHADOBWIL, BEHI LD
T A NVADEEE T2E T A VABEFORKTS
%, BEELSRRERLNE LY 4 VA SEER LS
THDY, ﬁ@ﬁ%ﬁ#ﬁmﬁékWwa@“
MEEIZ BB

A/?XLﬂ?%%T%%E?%K@L
EENE W EIAETHET 5. A OTREE
F(=4.0EIAMH)1X85-90% TH B, b ¥ T A
DFETF I RIE R TH 505 EAET
@EMI@%WWM%EM@%%@&%Vﬁ%
VERREIDTWA

6. A &=

ANVT A, KV ABEER, LV AR
ST L CIRPEN ICHET 2.

7. F B3

AYTAFHICRA Y TAT 7 F ¥ 2 B
B, AVTATIFUHBOETRERDBSEE
FIRES—FBEL, FHIE <7§?Z>LO?(LT
W 4% 7259 %2%E L%ET%K
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i 1R COBEFED 5B, |
L DRBETRIL Y TATA VAZRELY

7F D 2EBFEHEITONT VS, AV TRAT

7 vAEEROBIHIZIETHY, 2@ED
BRERRIE, N4 Y CIXMEEE 4-12 9 B 1%,
KRETIZ4-6TH 5. HANERZESIT1IE
LNERRSE LAERT O 2 BB LR LTy
2.

ANVTAY 7 F v ORIRNE UCERMERE
KD 5B, Jeryl Lynn BDABEERIZ 1/1,000,000
EBMODTERTH L. —7, BIEEOD 7 F v

X 73

Rz E& TR OROBEEIX 1/2,000-20,000 T
»D, BARERKO1/100-1,000 TH 5. A
YTRAT 7 F BB, K SHKIED
TENTH 5.

B by

AYTRET 2T PHURRETHY, &
EEPHFEETRENEETH L. BET?2
EoEEEEL Lzs LT BEREEDRESR
DoNTBYY, BHICEMBEREICRL Z &t
e h s, |
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B &

MR T 7 F v EKET 7 F VAREBOREL b ICZe
EHRAREAEKZEFINERY, BIITWERBEDERY, MEEARES b ERE Y ¥ —/NERP,

E LB = E b NER, REREARS/DNRBHERD, BEREAPANERERE,
EFRENRMEBE/NERT, e R NRIGERIE ) b —F > & =Y

KW OWRER RN B ORE R
WP TN T R RS
% RE B e
R B EB% B wI AR

2 B

(W] MRUZF v EKEBET 7 F v ORBEBOMNE L Z4eM 8T 5.

g & HiE] MR 727 F v 0% | MBS Y 7 F CoRBERICRZ L 8248, 4

A
T,

MR ZZ DRI T 7 F BB A3 %4, BEX U MR 77 F Y HBERE 5] fadg L L

Fo. U7 FUVEERIBRONKE, WE, BEOLETANVAYMEZWEL, BIKSEREL, FE

PR | ZI3KEHUR S & ELISPOT 7 vk 4 2R L 7.

S HITHM 1 FERITAKERERNR

EREL, RBEECKET ZF U 2EMBERLUEML:. T2 1RBICMRYZF &, KE
TN AN 28 B NEIT, MR T 7 F V08 2 BIBHEEICKE Y 7 F v o RS

FEWiL, BRI A v AP % 5F L7z
CEEQWINER RS T

SEIGPLAAT & I AR L R TAEER R ko .

%, BB D FRICHURRG IR, BRI PRI R CA BRI R o fo. RER RV

o
ZHe

ES7R)

DFFAITIE 71.4% (SHIMMESEDBEMRAVRIR S N7z, F72, FRICHE L 2 2B SUS I3 %

otz TrF U ERGE1IEROKBERBIZILIY% Thol:. B 1ERITKET 75 0EINE
EEWL, WL 7 — A7 —ZRIFER SN MR U 7 F V4 2 BIERRORE T 7 F 38

BRICBOWT LN OB B LA ZR L.
[BERIMR 727 F v LAREY 75 v ORBEML, 24h 0/ THY,
BN O AR SN,

F—J—RK KRBT ZF Y, MRIUZF v, U7 FroOREBER SLHEE

FhKETZF D

FUoHIC

BOSE /NP S WOREEE L~V iz & &
5720, BATOEMBRYT 7 F N2 EEEREY
7F v BHBELL, 0% 077 F VENEY
WCEMEL T BERD Y, BT 75 oREEE
RO CTERLFETH L. BRTIRY 7 F U REEE
FEDS—RIICER STV 5, RPETIZZFDER
Bl TORR, BEVBIETAIERN 2T —5H
KDL TW5,

IKET 7 F ik, Takahashi 572X 0 BgE, ERHAL
ENME—DY FANRAT AL NVAT I F U TH5D.
FSEMY, DAETRENE, FELCOWTOEEL

OMAIER I N, Fhe s LT 199 FXEE
imEFOKRE ZIT, BAEH 5 KET universal vac-
cination 2SBRIB E N2V, ZOHE T LRIz OW
TRECEEZ L oWMESDH Y, KEOFHIRIT Y —
UL LOOHAZELHLNTESoTWAY. L
LZans, 77F yRBEETH S bVETIIRZEE
BEO:D, BHEFIN40% BEICELETSTED,
FAEBROTATHCRHS OBENBEL, RIZIZE
ELRAMHERRITERIA SIS, FICRERETE
FTEBOTEFELL, FIREBRNLRREEZZES
BI3d 5%, BAMBRESTOEE, S, BEHE L
A0y FHEHLNIR-oTEHNY, bAEIIBWTD

BICEHERIAR LR INEIREEELRT /T VT
%

(FHL 24 4210 A 2 H2A)) CERL 25 454 A 13 H%3)
PRI RE © (T470-1192) SIS HHRT 28 & 58198
PR KR EEANRR A

E-mail: mohashi@fujita-hu.ac.jp

Z 2 CARMFE TR, KRBT 7 F @ HIEEALICEL,
B A CHEE 25 RERZERS MR) 77 F LD
FREEICOWT, COREREMLIHMET S5 &
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HERE 117 (9), 2013

PHBE LA S50, KEFREBY A VA
(varicella zoster virus, VZV) BEgehl i B 2 %8 %
Bld e ZZ 5N T WD VZV FF 58 56 5O
RIS A7, BHIBORMIMEBALEE (peripheral
blood mononuclear cells, PBMCs) % H\» T interferon-
v enzyme-linked immunospot (ELISPOT) 7 v &4 &
FEHiL 7

HREFTE

L %

BIEO MR V7 F v O FHEERHTHLE 1
BO(1RR) L5288 UNEBORREERD) ks 7 F v %
FIHFERE L, N FNstudy 1, study2 & L THEMEL
72

D E1MMRY 7 F vEME OREEE (study
1) : 2009 4E 7 H~2012 4 3 A o 3 £, 1 F PR fe i
o= AN S S S E VA ]t s ] Y e = S
Bmibe/NEREB L O /NERERE GRURTh) 12T
T MR 72 F B A /L L Ok L2 ER/NED
BT, KT 7 F  ORBEREICHE L 82 A& x4
& L7z [RIRREEE OPIERNT 16446 221, 5
X IR 4561, IR 37 B 72, MR 7 2 F v & OFE
PROAMNME L ZEW LT 5720, LHEERK
NREREE V7 — 12 TEML 72 MR 7 7 F » Bl
FERE 51 44 L AKFE T &7 F > BAREERERE 42 % & JREd
L7z, MR 7 7 F » HAREAERE O P F i 154+ 25
2R, BR25HE, LR 26 6. KiET 7 F o MBI
FOFEYER 1693028, BR 2141, 2B 214
otz MR ZFVEKRET 7T v RIREER L,
MR 7 7 5 v HREARERE (p=019), KET 7 F >~ Hpl
VR (p=0.17) BOERICAREEI R P07 M,
ARFFEIC DOV TIE, BRHPMER AR AR RS
DERE 2T (KEFE 1 09070), FHASCEIREVE
HEAFATIT, AEZHOBICHIE~HAAN
7=

2) HE2W MR 72 F v & ORIBEM (study 2) : E
S BERRAE S ER BN ERE, EANBRIERE, AP/
R ER S L CEE/NERNC T, 1ERFICMR 72 5
YEKET 2 F v OB R, INEARER O 2
HIMR 7 7 F v BRI F CTKE OB K
BT 7 F OB MERREICEE L2 28 & &5t
S L, BENBOSTUMIZIE L7z, FHERE
52+06 %, TEINEEIR 12 41, £008 16 B, ARBFFEICD
WTI, BN ZEREGEEERBSOKREZT,
D SCE IR~ E TV, FEL BRI
WP~ A AN,

2. MUIEPLARMRN 2

77 T R & RS (4~6 JRE) O T I

1417-(35)

TERILL, () BURBAEMRTIERISTE Y A VA
A% E U7z, B RE 25T (neutraliza-
tion test, NT #2), BB 3R MEREEEINHI R ER (hemag-
glutination inhibition, HI #), KEIZREHERIBR
% % K J& (immune adherence hemagglutination,
IAHA #:) & glycoprotein antigen based enzyme-
linked immunosorbent assay (gp-ELISA ) ® =2
FETEE L2 B LRBICBW T 2 BlE L
PRA O 34T F 4 fE % 55 S & L 72, TAHA % & gp-
ELISA 2DV TR T O R ETER L 72

a) TAHA % @ BB TG % FH0EAC T 2 B,
56°C60 20 TIRMEML, XS 2BBEBHFR L~ 70T
L— D& well ICIRIML 7. FO%BE well IZHIE
ZEM LI, 37°C60 7 MEE L, MRz immEsEL
B, © O BUZRIMBRZ 3000 LS C 2 R US>
A W AFURAIMB O FeR G2 BI%E Uiz, PURMERE I
IRIMEREESE & PIH 9 DR DR RAFER & L7z, $)
EFMI PG 2 Rk 2 Bt 2 ERmiEe e
gLz W, RAUPHIAMELR B TEENI2
Rekmiz 1 &L, 266 5L E% 256 & L7-.

b) gpELISA ¥ 47 a7 L — NI VZVHEER
PR KO 2y ba—)v & LT MRCH HEBAVE % [
ML L, ZoOBEEE R X OBEE RN, 37C60
M BUG & 72, £ ORBEERPUEZ RN L 37C60
SrHRUG S8, i RAE - BEWE RN L 2% 25T
40 RS B4, BRIICEE (0D405nm) % &
L7z BMIEOWREL, a>ru—LolbtEr#EL
Gl&, BEMFICILZMEREZBZICLTENLME
B AV AP & U7z U4 50 BALLL L % B
P, 50 Bk % Btk & mak L. R FEIAME
B WTIE, 50 HArsRiid 49 A & LCRIE L 7

3. K M S0 e S

VZV R R MNP 0% RS 2 fHE 3 5 720, 481
WMROIZF V- KEYZF VABEEEICBNT
T2 F v HEREET & B (4 8R) (128 N & R
LU PBMCs % SRS RAFE (SR L, HHEEERR
WFeT© ELISPOT 7 v 4 #EH L 72", 96 well 7
L— MicHie b IFNy E /7 7 u—F Wik z iz, 4C
Tovernight 4/ ¥ axX— L, £0O%, PBSIZTH
# L7z PBMCs % 4 x 10°cells/ml \ZFREE L 7238 %

DAF LT LERMUL. VZVPEEIAREY 7F v %
UV a# (5000]/m*) LTHALAL. BiEay bo—
W& LT, phytohemagglutinin-L4 (Wako) % 2ug/mL
BUATA T AERMGH L B Y -k VZV
PEAETLEVWAT4 7L E L7z 5%C0.4 v F 2
N & T 40 B UG, PBS TEEW L, 04ug/ml
YA F Pt b IFNy 2% wel (M L7, 1 ERR
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ERBEL, BEBAMN T INTEY UEBSVE S
VHF—ERM, 5 HERRE L 0L, 7T AT
NARY T EFRMLT 3 SHEBERICARy Moz
WWER LA ARy bokiid ES ELISPOT system
(Carl Zeiss) THr-o 7.

4. RIS

BAEEHE (375C D EogE, %, Buk, Syt B
FEEPIEARFSAR) 290 SN RAE IR IR DR #EE T
RRTAFETY T UEREESCEREB 28 HE
TOERZ BRI AE L.

5. KET 7 F v EBEGEREICHET A

EIHMMRY 75 v &EKET 7 F ERHEHEF 82
%D 9 b PR A R R 2 b U & T R
THEZZII /00852 E LT, 77T v EflER
BOT v r— M RERITo72. FH234E 12 BICHEE
NHFIZEBFEERTo 7. AEHEHBIKERBROH

BYLE, PU7 4 NV AFBROFEIID W THEE L 72,

6. KB 2 F vIBInEEE

ERT v — FMAZoRT, KERBEOHAEICE
FEZIEY 7 F VEINEET 5 2 L2 iE8L, K
BTV BMBEORERELTE L. BEEIA
WCKETZFVEEREL, 775 8L BER
MR 2 BIMEZRRL, AEPRME 2 EE L7-.

7. WRETFEGIENT

FEEMBAT 1213 [ Microsoft T 7 £ VLR 2008 (SSRI,
Tokyo, Japan) & EH L7z, 74 VAFEMO LEZ
Mann Whitney U-test & JA\y, S&3E OFE, 15, &
R FEAME O IBIL ' RES & Ot UE THAT L
7=

®w R

HIHIMR 727 F v & OREEE (study 1)

1. KRETAMEOHR

MR T 7 F > kBT 7 F v FEEER 32 6l
FRIKEIARIZ IAHA ECTHERETH - 72 1l %
WX 2FIh e, SRR AL, TAHA &
T 381%217(log2 TFitl), gp-ELISA T 2.38+0.40
(logl0 THFL) Tho7e (FK1A). EHAEOBIRER
ZFNZN 666 (815%), 7451 (902%) TH - 72.
T 72, KE YT 7 F v BT 42 PlO BRI KE T
beplcrYE, BEATUERME 331 £ 238(TAHA i),
234+046 (gpELISA i) T Y, ZhENOHEE
013 30 B (714%) & 3661 (857%) 75o7:. [AEE
B MMM AR O SHRAME LT 5 &,
IAHA (p=033), gp-ELISA (p=057) & & & |22
HHTHEEEI o7z,

HA/NEREESMES #1178 H9%

2. /¥ ELISPOT 7 v &4

HAE IR OBEBIZT v £ 4 IZWLE % PBMCs
¥ (4x10°ells/ml \CFHEE L 723l % 15ml) 255
N2 THIZDOWTHKEY 7 F B # @ ELISPOT
T v A OFERE BN L7 (3K 2). AEPUERIE, PHA
B X NS OBEIE 2 FERE L 22 Pz iRkl
72. VZV PUERIENC & 2 RUSASEM a >~ b o — v izst
L2 oA zBteE8ETLE, THBSS
(714%) DBERBRBHIEE 2o/, T2 F VEEBED
IAHA & gp-ELISA vEDT i THkR 5 % 320 7
o725 4OWMT, 34 TELISPOT 7 v 4 2%l
L, 9b2% (No7,8) 2tz RL7.

3. B% - BB

MR 727 F v EKET 7 F > O RIBEREEE 2 &4k
2 LD IR TH o 72720, HHETHE
FEtED 80 BIZOWTEHMIE L 72 (2 1B). F0RE, #
BB PRI (log2 THAL) 1E 541157 (NT %),
FEBHAME (log2 THEID) 12554174 (HI ) Tho
7. BB NT Pifk=2, 5 HI k=8 # it & BT
bE, ®HthkoT s F v EEBGEEIFNAZENTY
%l (988%), 77%1 (963%) Tho7:. 72, MR Y
7 F v BB 51 R OBHBIAR RS, RS
51 61 (100%), JaZ 49 B (961%) TH o7z ¥tk
PIGHAAT L, BRE 534+ 1.29(NT %), JAUE 563+ 1.62
(HIE) ThY, ThERMRY I F Y ERET 7 F
vEREERE OBICEEEE D272 (BB NT #iL
K1 p=040, 5 HL#U4K ; p=052).

4. BIEIG

KETZFY -MRIZF> (1) REEERE
(n=50) CEIEBICOWTHEL-HR, EELREIX
BEEROT, SEORMAERNG E LR, 5, H,
S8t BRERARPEEOA TS - /2. MR BB
(n=50) & eig L7zfb5, Fe2 (R BEHEARE © 26.0%,
MR HBHEERERE © 280%, p=082), 55 (FIRHZMERE ©
10.0%, MR HBIEREEE © 120%, p=075), Bk (R
HABEE 1 12.0%, MR HAMEAERE © 120%, p=1.00), &
T (FIRBEAERE © 160%, MR HUMEEREEE 0 200%, p=
0.60), HAEEIEHK (RIFEERE : 40%, MR MR
B 6.0%, p=065), HAEIIEMR (F R © 20%,
MR BHBHERE 1 20%, p=1.00) L MEREICARER
O Lol

5. JKE T 7 F EES 1 EROKEREERRT

50 44 36 % (R 72%) 2o BRENRHYH, T2
FUHREBERREZ 4 (111%) THholz. BEKY
BEBBEES 7T PAMUBETH ), wFh b BT R L,
FBF100 AR & BAESS o 72, BREIFIR RN 3 61,
BEHROEANLFITH o 72,
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1419-(37)

#1 MRIMIEAKIED 7 F ¥ RIEMIC BT 2 KEHERIE (A) L5 - BB OFUERIE (B)

A
ST . BERER Bl | AR TR
i WS ) gty | 6 | CPEsmERE) | PR
VZV Bl i 43 72.1 3.35+237*
IAHA 0.368
MR +VZV 81 815 381217
VZV Bk i 42 85.7 2.36 + 050+ *
op-ELISA # 0529
MR +VZV 82 90.2 2.38+0.40%*
*log2 & #A. **logl0 % KL
IAHA ¥ifkfli=2 2t (+), gp-ELISA Hifkfili=50 # Bk (+) & L7
B
) k2 | Ry iim 28 %&{éfz% AR B %%:ﬁfz"a
oana | g | PURBYER |6 | TIBUMEEC | MERWEE | %0 | PHRMHMEC | 4
MR +VZV MR Ht
R NT i 80 98,6 541£157 51 1000 534129 0.400
ik HI i 80 96.3 554+174 51 96.1 563+ 162 0520
*log2 % #H © (I = BRI 3E)
BRIE NT PUikfli =2 25 (+), S HIPifkili=8 281 (+) & L7z
2 KET YT VEREEZEOKE ELISPOT 7 v b A 8 (4 13 MR 7 7 5 » & MR
B P 4 HE R
ELISPOT ELISPOT
Case IAHA gp- IAHA g [
ELISA VAZ v PHA Control ELISA VZv PHA Control
Ag Ag
1 <2 <50 5 168 25 32 466 42 200 4
2 <2 <50 1 103 05 16 317 n.d. nd. nd.
3 <2 <50 18 200 20 16 310 0 124 1
4 <2 <50 35 107 1 16 147 13 200 2
5 <2 <50 0 170 2 8 114 nd. nd. nd
6 <2 <50 0.7 200 05 93 nd. nd nd
7 <2 <50 1 92 3 <2 <50 25 72 05
8 <2 <50 nd nd. nd <2 <50 97 200 3
9 <2 <50 194 4 <2 <50 05 200 1
10 <2 56 3 200 15 16 355 10 200 2
R 70% 70% 71.40%
(7/10) (7/10) (5/7)
nd. © KR

6. KIE T 7 F VEIMBERE O H

MR 727 F v EkET 7 F % MEEEME L2 1ER
ORI LCREBY 7 F V& BINEME L2285, 70
Rt oYUkl 2 35 3 1R Lz, WA F i
fH 12 2 HC, BIEME E CORBIZYE 1511 22 A
(132H~172H) Thol:. IAHA BETIZWEHERE
# 66.7% HHASREE L727%, BRI SRR
333% AR L7z, Btk L7z i i3S m ik

S EECd - 7= b & Ehiz 64z RL7z
BAs1Hl, 3245%RL72Ba2#)). —7, gp-ELISA
IR IR ER I 77.8% C, JBINEETERTICIE
100% OHEETH - 72, BINERERE ORI
IAHA #, gp-ELISA X b 100% C, “PHFLHAMN i
TIAHA 7 69=+14, gp-ELISA :40=04 & ZEHIC L&
L7
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F3 KET 7TV EMEEORR
MR 7781 HEKRET 7 F ¥ ORFEEE~OKET 7 5 ¥ BIEERR.

H AN R SRS

EILTE B9 F

) ] R BN
TR iR A AT Wi
Case | IAHA | BB | TAHA | 2R | 1amA | ER | 1aHA | fR %?%ﬁﬁ
1 <2 <50 32 218 <2 211 128 30954 15
2 <2 <50 <2 <50 <2 250 32 3182 14
3 <2 <50 8 204 <2 198 64 5012 16
4 8 <50 32 180 <2 208 128 12813 13
5 <2 <50 <2 <50 <2 150 32 2102 17
6 <2 60 64 364 <2 334 128 7654 15
7 <2 73 <2 414 2 388 =256 | 20948 15
8 <2 <50 64 770 64 5,496 2056 | 12,694 15
9 <2 <50 32 148 4 371 128 15,348 15
B (%) 66.7 7738 333 100 100 100
EIYHEM (Ave. £SD) | 33+26 | 23+04 | 10%20 | 25%05 | 69+14 | 40=04 | 150=11%

CPHPRMIL TAHA ¥ © log2, gp-ELISA ¥ : logl0 THEi.)

P ERRR T R T

BOWIMR 77 F > OREERE (study 2)

1. KEFARGOHER (F4A)

EOMIMRY 7 F > kBT 7 F v ORBERT
1, BERERTE S EEPUAMEE X OB TAHA 3T
2.96+3.10, 556%, gp-ELISA 3T 3.02£092,89.3% T
Hold, T FUEMBE, TAHA ET607+1.38,
100%, gp-ELISA i T 397+056,100% T3 ), #H
A CEEHMEO A B B (22 p=00017,
p=0.0003) A% Sz

2. W - JABPUME (3 4B)

BRI RS FHIAMB X OB ERIEINT ET
571+1.37,100% TdH o 7275, T 7 F » EREHIT
6.66+081,100% &AM AEE LF % 7. B
HC AR W PUMIE 2 7R L 72 0i% 25 (1 %), 35 (1
%), 40 (1%) THY, oM 45 P EE RS
WHRE AR S T Wi, BREAHAMIZ 50 (1
%) £ 55 Q%) #kE, 60U LobkMiEzRLz.
F 7z, ABIC BT O BT FE RS AR B L O
PESRIT HI T 5.931.30,100% Th o728, 77 F ¥
BRI, 6572088, 100% &, PikflioAE LA %2
e, BERTRASHAMEIE 824, 1652524 T
H 0 R E WM ASER ST /oS, BRI
il 32 1% (34%) 2B &, i 64 f5 0L L oufidii %
L7z

3. RIS

HBO2MOMRY 2 F v eRET 7F v ORGER
WBWTEFEOFERR I 20> 17 APEHER

D3Rz 2 412, EIRZ 2 2RO RETRICH
L 7 BREIBUSIE R o 7z

z =

JKIE T 7 F >~ @ universal immunization DEYF i,
BEIZE A2 16 2B L/2RE D 5 o 2 O i
BITHLS»TH A2, 8512, bPEICBWTO®
BRI BT, MBESREEZERIANSL S
WX ) BB ER R I LR ENTVWE I E
P HIY =GB BEKEY 7 F v ORI AE £
NTW5E, EBICKEY 7 F OB LEEAT
AR, BOLBENLGAF V2 —VIEEIH MR 72 5
VEDRBEEEEZ ONS. SROMEORRE, K
B BMBEEEEKET 7 F Y EMRT 7 F
VIR CY 7 F MR VZV BiiiME IO H &
EEROOENLGDPo7DT, KETZFEMRT 2
F VORI LD, VZV IS 2 B i s
FEORWC EPEMN T N F/2 MR T 7 F VK
MR L KEY 2 F Y, MR 77T v RIREREERMN
T 7 F yBERORE, EBHUME % B L 728
MHETEEEN 2oz b, FEEEIIRS
TrF v, BET 7T OPREERICE L TR
MRV EARENT, SHLRK2HMRIZ7F 2D
FIEFEAEC b VZV PLiRflio LA 25FERE T &, BN
HOFHEL RIS, DEOERILS, KET 2
F & MR YU ZFyORBEREDS, W7 75 OHR
B 5.2 hnwZ &R ahiz, Tnid, M8
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R4 MRUZFYE2MBREEKET 7 F v ORBEREICB 2REREARE (A) &HE -
5 DPARRIL (B)

1421-(39)

A
FR 0 B pilbates FingE (%) PrAREi SEE UG p 1E
B ‘ 15/27 (556) | <2~>256f% | 296%3.10%
. IAHA 3 00017
Wi 27/27 (100) 16 ~>256 & 6.07 =1.38*
Al _ 25/28(89.3) | <50 ~55859 | 302+092%*
- op-ELISA # 0.0003
£ 0 28/28 (100) | 292 ~ 94256 | 397+056%%*
*log2 % Fil © (PHE = FEFE)
**loglQ 2 i © (FIHE = FEREE R )
IAHA i fli=2 25 (+). gp-ELISA ¥ifkfili=50 251 (+) & L7
B
AES | WEEE | B (%) | WGMORE | FMRGE | pw
s AR 28/28 (100) 25 ~ 85% 571+137* 00017
(NT &) AR 28/28 (100) 50 ~ 85+ 6.66+081* '
- G RY 28/28 (100) | 8 fti~ 256 1 5.93+1.30%
g 0.0003
(HI %) B 28/98 (100) | 32~ 256 4% | 657+0.88%

*log2 & it (P9l + k()

BB NT Jiffiiz2 2850 (+), BS HIBUAMi=8 25 (+) & L7

BHnb OO, BICRKKTO MMR V2 F v LREY
7 F v ORBEME T — & TREN TS ERMEOFMN
BREFEMNTLZDIDOEEDNSY,

RIBOKREET 7 F 2 13RO TREWNE L, N
WBICER LA ACEIRISZE L RWDY, L
BT, FEEEROREMEITOVTORMIICEL,
RIFFETIARET 7 F >, MR U2 F v RS
MR 7 2 F > BB i cHME% 1 2 H M oR UG
DOFERNE R L7z, 58, 95, BERITRSR
L& TOHEE THEMICEZZED O, Zelom
THARERIMEO RV LSO ol #F
SIREBIDD 2728, MO THER VRIS I DWW
TIZIEMELREEMIIEEE Bbh, 20ROV TIRE
B EBEANSEA SN BICEERCBERELTWw L
VERH 5.

VZV ORBGERIEIC BT, BHaEL Y & LA
B REFTEE LR LIRS AONTWS. B4
\Z ELISPOT 7 v 2 A 12 X 5 VZV 5 5L iy 0 o 1 6 5%
BOS OFME % #is L7z, SEZ0lEE Tk
I F v E MR YT v RIBERBEO VZV R
IR IERE OIRIT 2 ATz, BELD S, SHEO
JECTIXRAF PBMCs % ESISPOT 7 v £ A4 @720 2Rk
U720, EEMBBOSIEED TEL, £ < O%ER
THMDAATRE o7, L, gD SR %
PRI L 721%, PBMCs % 78, WMAEZERFTL2ETO
A 577 (MiaefEE e ) 25 PBMCs O A4 IR

B L-LEZON, SBROMERETHS. L
LAads, IR TH o - —EEE R L, 74H
5% (714%) CHITMEREIEB IR TnWELEEZD
iz, SBICEE VZV EBEZ RO L o725 4
D3+ 34T ELISPOT 7 v £ 4 BSER SN, 203
2 2 TRV SE OIS ITED Sz PURE S
DORKEDOMMED H A5, primary vaccine failure & B
BB HEFEEZEOPITIIFT V2250 VZV FRR T
WREr R LB DOVFETHI LN b h
5.

KT 7 F 23O HEY 7 F LI H_EEW)
PV, 77T U EERBESALNLZEHAMH
NTWAY, AT, FRFEEFIZOWT 1EMD
B8N E L7 0 F U ENBRBONELEEL

THEHEBRBESDBD SN wWiFhd, REND LW
EOHETORERRE OBEE L LTBY, &
%7295 TEROMIZEELTWe 975>
BHSRERBREROWIHIE, SBRENERILEED S
FPTEELFETH L. RETIE, £REEGREA
BEMED LAY, BEEIIEA L7228 secon-
dary vaccine failure DDA & 72 o 7227, D7z
O, BERAKEY 75 v IR SN, B
ORI OREN L 4~6 RSO SN T
WaY HEODLPETOBREBERERITZ ORI L X
7 Y, primary vaccine failure O & 7% 5§ 1 BEHE
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1422-(40)

TR SLRREFSENCETEESREEREII L
L oTwAE. Lo T, BEELATODLIE
TONXKET 7 F v EMEMEEE, REEERRY, &)
BHfoamEE ceko BEREEE BIET 2 L'
HrEbhb, EE —8HO77F rEEBEKERRE
BEIZOWT LR O VZV HLERM % 38X 725 8,
IAHA BT 9RBT 6 % (67%) OXEE THRINRA
DT Tholz. EHICINLOBEIIKET I F V%
BB ALY, WHERT A Y —3RI%
BENZZEDS, SHRITED 2 BIMEENZH S
PITT B0, KET 7 F v 2 BEEEHICOWT
Bt L Cw L BN H B L Bbhr.

B ARSI LTz e e R e T R
MM T b, RERTERE H OEFEEZGEE,
T RERE SRR Y 4 V2%, BRI SE AT
IR LT Y. £, REIRE, HlL o
U - HRERREERE (WreRIEE  ERE
REAFgEL ¥ —  IEEREL) OWBEZT T2
LDOTH 5.

HANBRIEEOZED 2 FRAEICE T 5 HAEHEHIZSH
HDEFA.
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Efficacy and Safety of Co-administration of Live Attenuated Varicella Vaccine and Measles-rubella
(MR) Vaccine

Masahiro Ohashi”, Yoshiki Kawamura”, Yoshizo Asano”®, Yuji Matsumoto®, Tomochika Kato?,
Naoko Nishimura®, Takao Ozaki®, Shigeru Suga”, Toshiaki Thara”, Hitoshi Ochiai”, Koichi Takeuchi®,
Koichi Baba” and Tetsushi Yoshikawa”

YDepartment of Pediatrics, Fujita Health University School of Medicine
?Department of Pediatrics, Toyokawa Municipal Hospital
Department of Pediatrics, Konan Kosei Hospital
“Department of Pediatrics, Mie National Hospital
®Ochiai Pediatric Clinic
®Takeuchi Pediatric Clinic
"Baba Pediatric Clinic
¥Zambia Project Research Center for Zoonosis Control, Hokkaido University

The aim of this study was to elucidate the efficacy and safety of the co-administration of a varicella-zoster
virus (VZV) vaccine and the measles-rubella (MR) vaccine. One hundred seventy-six children who had no his-
tory of varicella were enrolled. Eighty-two children received simultaneous administration of the VZV vaccine
and MR vaccine (VZV/MR). As controls, 42 age-matched children received the VZV vaccine only and 51 age-
matched children received the MR vaccine only. Serum samples were drawn before vaccination and 4 weeks
after vaccination. Antibody titers were measured by immune adherence hemagglutination (VZV), glycoprotein
antigen-based enzyme-linked immunosorbent assays (VZV), neutralization tests (measles), and hemagglutina-
tion inhibition (rubella). Additionally, cell-mediated immunity (CMI) against VZV was tested in 7 children after
vaccination. There were no significant differences in the seroconversion rates and mean antibody titers be-
tween the VZV/MR simultaneous vaccination group and the VZV only or MR only vaccination group. Of the 7
(714%) cases, 5 had measurable CMI. The incidence of breakthrough varicella in the 1 year following vaccina-
tion was 11%. At 1 year after the initial vaccination, a second dose of the VZV vaccine was administered to 9
children without breakthrough varicella, and a booster effect was observed in all subjects. VZV vaccination
did not affect the antibody responses induced by the co-administration of the VZV and MR vaccines, and there
were no severe side effects. Furthermore, the second dose of VZV vaccine had booster activity.
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AL FT 7= IR L Tw 3, PCR EY O HIREER A
HHEOBRIKE Y — v ZHIS—Y KL ICR L%, &
BFRRk I3 Mfe 1 T313bp & 271bp I VIWi S 4, BEJEHEIX
EcoT22 1 CT332bp E252bp iICUIBT X 41 %, FWMITHE £
BROYIWT Y — 1% 2 (3 — T E NS, Genotype
B,J, LIz EcoT22 1, Mfe I TIEYIMI S 12 Xba I T
299bp, 285bp IZUIHF E 15, Genotype G Tl Xba 1
FRALANESE L, Mfe 112 & D 451bp & 133bp iICHIWT X 41
%, EcoT22 1, Mfel, Xba IDOHIREE 2 FHVTY 7
F vk E B RN TE BT,

19944 DI B IR L > 7T A7 7 F 13500 F — &
DHETE N, WRBEHREIREZNZBRICEZE LD
THARBREOAMED HBEE R IR L T <~
RIUKKR L, 77 F BB OMEEEZ 3223
FlEeE S, S5EDRBIEIE S 1, 664153 PCR
PETE8WIMT 7 F Bk, 8 BIDSERLERR L HE S e,
HTIRZE, 2048 b R ER O BRFID LA A
TL %, 7, TV 7R T7A4 N ADFITHICIZHNA
ARRD S, WEZWZERICT) 2 LB ETH
5,

SE R
1) Yoshida N, et al., J Med Virol 80: 517-523, 2008
2) Jin L, et al., Arch Virol 150: 1903-1909, 2005
3) Okafuji T, et al., J Clin Microbiol 43: 1625-1631,

2005
4) hEE B IR E T A4 VR 34: 261-270, 2006
5) Nagai T, et al., Vaccine 25: 2742-2747, 2007
6) Inou Y, et al., J Med Virol 73: 97-104, 2004
7) Sawada A, et al., J Infect Chemother 19: 480-

485, 2013

Je B BleEiiinT  Pilfgk

<ISEEEEHR>
LY T A9A I ADH TR EEE EERRTIRR

B0 (RITHEE TR oK Y A4 VAT
HBLYTATANANE, B RHTTALNVAEHNAT I
IV TANARAT 27 DAL NABERL T T AL
ABIDGEINZZ RO =TI A NVATH S, LV
TATANAD/BE, NP, V/P, M, F, SH, HN, LD 7
DOEEBETLLEHINDE (RR—=YF1a), 2nb
DEBIETD I bEL/NE W SH (small hydrophobic)

5, ZOEBOBEERINEITIC LIELY TATA VA
DYEIMTHh T ¥ 72, 20054E12 12 WHO @ LabNet
Meeting @ X ¥ /N —235ly & 72 D) $i— 10 7 4y JEFLHE
PEEINLY, 20BDOTF -5 DEMEL S Z OEHE
KZ2 COROLHEABHRINE X )ik, 2012
FACH7 e RREPEREI N TWw 29, FET

DLRITICA, £ D BEAZEEOE YV HNEET
Wk AEITREREEE T EBMA sz, i,
—EDBETHOFREOPRESI NI, FREMETITL
VITATANADBBEFENL A~N ZTOI2BEICHEE
N, EROERCIE, MEKICHDEI N, BEEM
BREL SN, AEETRBEFNISRETH> 7
7 7 F %k Leningrad-3 ¥k & # DIRAEHR Leningrad-
Zagreb BEMNICHEHIN T WS, bhACEEDY
7FVEBRIEOTNGB, BT 7 F BT Jeryl-
Lynn#k &, ZOIRER RIT-4385kITATH B, T/,
HOMALIEIZ OB TOH - RBERI N, LL,
HLWHEEETIE, EEM2ELS T~ T, BH¥
NGRS L2 DERK 2R 2 BETHE LTET LW

AFERbFEI NI,

HHETIZ19934E 4 HIZMMR (BRL A - 87254
s BLASHEIRS) V7 Fr OEMBEEN R
T, EEBEEA L LTl R TwEEREL
EHEEEY 7 F v OERERIZ20% DT SEK L, BN
KB 2B pEOFTIZVEZIHIETE TWL
Vs, MMR YV 27 9 12 & % 2 [ ERHMEAEE L
B 5 DR DOFEEM BN L 72 tho FeEihE & 1
Fol{BLRZRWICH D, Z) LATREZRELL T,
HARENTEEEDL T4, 5ETLIC2EN LB
S DEOWIAPEVBEIN TS, LaL, FiTE
ZOFERERDZTANVADEDSPRDTAR S L, AT
TETANAFRETE RN EBTD 5,

T FERNICEB TS LY TAIA NATRITOFEER
BT 3 720, 1986~20124E 12201 TIUPBE (4THR),
ZEE (Q0UER), FILE (168 B X ORETA (6
BR) THEEI NIz LY T AT A WA D W TR
IR 2 AT, BN THRATT 2 BB o RERL
RN L 72 (R_—PE1b), ZDFEHE, 1980453
BOAMHETL T =0z L, 1990848 (1993~
19984E) 127 » THi 7212 I D3 B EHEH0 9 3 IRBECIAT
LTz LAV L 72, 200819994127 5 &, 28
PRGELICH - TRH & d, 2000 G D ADR
TOF®HE2ED L LI ICh>Twk, ZRLEGC DR
TRBEFTHRL T3, ZOGHTANVAEZS
R2ODRMICTEIN, —F (T Gw) BFEILE
EE IR ZEOHATHRITL T30 L,
5 (BT Ge) IFEHEZEOHEAATEICEATLT
WBRIENHELMLER DT, LL, Gwe Ge DI

GwBRfT LY, EHATGeMRITLED &, —F
POMANEANFELIEELH B LT hoTz,
W LT 20004E DI D BEIRRRATHRIZ Z S 2D
DRFICE>TEHDOENTWE Z EEBHENTH S,
7z, INSORMEBKTT 7 P 7L A 7 Z2#EDIR
LTWuBEGHEY A LR ERBRENCRRPEL ST
BY, ZOHREIBUERTEARAHTH 3,
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¥ 7z, 1990FERE THATO T Z S0, HAEREEFD
BEFHEEZEZONDZBIZD 2 D2ORMHFEET 5,
ZD—75 (BUFBL) i3k 2 B IR TOEEY

DEERRIZ T RTHIO R (BUF B2) iwaHfEnk,
T U F RO BRI T R T 196045~ 19704 AT 8H
COBEENTEY, VS UERDIEE A EIZBL B
KEENE, UL, RSB N SEkIE D
I —HDOB2ORMICEENBL I ENS, T 2D
DRI L Z O BEED ST L CEINICHITL Tz &
Ezonb, LaL, 1980ERUEIZS I B2R
BORBHTOERZ HEOTWBE EEZ NS, 2
DIEATICIR S F, T E CEN BEAEPTZEIT CRE L
7-19804E DA O B BERRIZ TR TB2 I 1
7,

DX IGREBETFHERERLZLIZED, AV TR
TANVADWITOBEREE L D P T % 2 &30
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WEESRE, BahENBEROFa{5SE, KEHRR
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EJ
253k

1) Jin L, et al., Arch Virol 150: 1903-1909, 2005
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ABSTRACT

The immunogenicity and safety of an inactivated cell culture Japanese encephalitis
vaccine (CC-JEV) were compared with those of an inactivated mouse brain-derived
Japanese encephalitis vaccine (MB-JEV) in phase Ill clinical multicenter trials
conducted in children. The vaccines contain the same Japanese encephalitis virus
strain, the Beijing=1 strain. Two independent clinical trials (trials 1 and 2) were
conducted. Trial 1 was conducted in 468 healthy children. Each subject was
injected with 17 ug per dose of either CC~JEV or MB-JEV, and the immunogenicity
and safety of the vaccines were investigated. Trial 1 showed that CC-JEV was more
immunogenic and reactive than MB-JEV at the same dose. Therefore, to adjust the
immunogenicity of CC-JEV to that of MB-JEV, a vaccine that has had a good track
record regarding its efficacy for a long time, trial 2 was conducted in 484 healthy
children. To improve the stability, CC-JEV was converted from a liquid type to a
freeze-dried type of vaccine, Each subject was injected subcutaneously with either
4 ug per dose of CC-JEV, 8 ug per dose of CC-JEV, or 17 ug per dose of MB-JEV
twice, at an interval of 2 to 4 weeks, followed by an additional booster
immunization 1 to 15 months after the primary immunization. Based on the
results of trial 2, 4 g per dose of the freeze-dried CC-JEV (under the label
Encevac) was selected as a substitute for the MB-JEV. Encevac was approved and
launched in 2011 and has since been in use as a 2nd-generation Japanese
encephalitis vaccine in Japan. (These studies have been registered at the JapicCTl
under registration no. JapicCTI-132063 and JapicCTI-080586 for trials 1 and 2,
respectively.)
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Background. Phase II and III clinical studies were conducted to evaluate immunogenicity and safety of a novel
DTaP-IPV vaccine consisting of Sabin inactivated poliovirus vaccine (sIPV) and diphtheria-tetanus-acellular per-
tussis vaccine (DTaP).

Methods. A Phase II study was conducted in 104 healthy infants using Formulation H of the DTaP-sIPV
vaccine containing high-dose sIPV (3, 100, and 100 D-antigen units for types 1, 2, and 3, respectively), and Formu-
lations M and L, containing half and one-fourth of the sIPV in Formulation H, respectively. Each formulation was
administered 3 times for primary immunization and once for booster immunization. A Phase III study was con-
ducted in 342 healthy infants who received either Formulation M + oral polio vaccine (OPV) placebo or DTaP +
OPV. The OPV or OPV placebo was orally administered twice between primary and booster immunizations.

Results. Formulation M was selected as the optimum dose. In the Phase III study, the seropositive rate was
100% for all Sabin strains after primary immunization, and the neutralizing antibody titer after booster immuniza-

tion was higher than in the control group (DTaP + OPV). All adverse reactions were chmcally acceptable.
Conclusions. DTaP-sIPV was shown to be a safe and immunogenic vaccine.

Clinical Trials Registration.
www.clinicaltrials.jp/user/cte_main.jsp).
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Since the World Health Organization (WHO) launched
the global polio eradication program in 1988, the
number of patients with polio caused by wild-type po-
lioviruses worldwide has steadily decreased from a
1988 estimate of approximately 350000 cases to 67
cases on 5 June 2012 [1]. The oral polio vaccine (OPV)
has played a leading role in the program as not only
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is it very effective and safe but it also has several impor-
tant advantages, including low cost, ease of administra-
tion, and induction of superior mucosal immunity,
compared to inactivated polio vaccine (IPV). In polio-
free areas, however, concerns have been raised regard-
ing 2 negative aspects of OPV as a live vaccine: One
issue is a risk of causing vaccine-associated paralytic
poliomyelitis (VAPP) in OPV vaccinees and those in
contact with them, although this occurred very infre-
quently [2]. The other issue is a risk of polio epidemics
caused by vaccine-derived polioviruses (VDPVs),
which have highly neurovirulent and transmissible
properties [3]. As long as OPV is in use, it will be im-
possible to avoid the occurrence of VAPP and polio
caused by VDPVs. Therefore, many countries in which
polio has been eradicated have been shifting from OPV
to IPV.
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In addition to conventional IPV produced using virulent po-
lioviruses (cIPV), a novel IPV produced using nonvirulent po-
liovirus seed strains, such as the attenuated Sabin strains, is
now under investigation. However, with a view to eradicating
wild-type polioviruses, regulations have been placed on manu-
facturing of bulk cIPV from virulent poliovirus strains at new
manufacturing sites [4]. On the other hand, manufacturing of
an IPV using attenuated Sabin strains (sIPV) is not regulated
because it is made from attenuated Sabin strains. Moreover, the
use of attenuated Sabin strains not only provides additional
safety during vaccine production, but also reduces the risk of
recurrent polio epidemics in the unlikely event of an uninten-
tional or intentional release into the human population or envi-
ronment. Therefore, manufacturing of sIPV is also encouraged
by the WHO in consideration of social safety and IPV supply
post polio eradication [5, 6].

The first Phase I clinical study using an sIPV was carried out
in the United States starting in 1985 to evaluate its safety and
immunogenicity [7]. Since then, many institutes have been con-
tinuing the development of sIPV to further optimize doses
through preclinical and clinical studies [8-10].

The Chemo-Sero-Therapeutic Research Institute (Kaketsuk-
en) initiated development of a diphtheria-tetanus-acellular per-
tussis (DTaP) vaccine that contains a domestically produced
SIPV (DTaP-sIPV). The optimum dose of the sIPV in DTaP-
sIPV was determined in a Phase II clinical study, and the safety
and immunogenicity of DTaP-sIPV manufactured at the
optimum dose of the sIPV were evaluated in a Phase III clinical
study. This is the first report on the immunogenicity and safety
of the sIPV in the Phase I1I study.

MATERIALS AND METHODS

Vaccines
Type 1, type 2, and type 3 sIPV bulk stocks manufactured by
Japan Poliomyelitis Research Institute were purchased to man-
ufacture DTaP-sIPV [10]. The following Sabin strains were
used to manufacture the sIPV bulks: LSc, 2ab strain for type 1;
P712, Ch, 2ab strain for type 2; and Leon, 12a,b strain for type 3.
Given a previous report that the immunogenicity of sIPV
differs from that of cIPV, it was necessary to select the
optimum dose of sIPV [11]. The National Institute of Infec-
tious Diseases, Japan, played a central role to determine the re-
quired D-antigen units (DU) content of sIPV that would be
equivalent to the WHO reference IPV (91/574) or cIPV derived
from virulent polioviruses (type 1 : type 2 : type 3=40 DU : 8
DU : 32 DU) in terms of immunogenicity using rats, and con-
cluded that the relevant DU of sIPV is 3, 100, and 100 DU for
types 1, 2, and 3, respectively [10]. Guoyang Liao et al [9] con-
ducted a Phase II clinical study of sIPV in China, and reported
that the appropriate concentrations of sIPV were 15 DU, 32
DU, and 45 DU for types 1, 2, and 3, respectively. However,

regarding the methods of testing for D-antigen content, the an-
tibody and standards that Guoyang Liao et al used in their
study differed from those used in the present study. Therefore,
we could not compare the antigen contents. As the DTaP com-
ponents, antigens (diphtheria toxoid, tetanus toxoid, pertussis
toxoid [PT]) and filamentous hemagglutinin (FHA) manufac-
tured by Kaketsuken were used [12-16].

The final bulk of DTaP-sIPV was prepared by mixing a triva-
lent sIPV with the licensed DTaP final bulk. Syringes were used
as single-dose containers of the final product. In addition to
Formulation H, a DTaP-sIPV containing the same amount as
the sIPV (type 1 : type 2 : type 3=3 DU : 100 DU : 100 DU),
Formulations M and L, containing half and one-fourth of the
amount in the sIPV, respectively, were prepared to determine
the optimum dose of sIPV in DTaP-sIPV in the Phase II study.
These formulations differed only in the amount of sIPV. In the
Phase III study, the DTaP vaccine (manufactured by Kaketsuk-
en), the OPV vaccine (Japan Poliomyelitis Research Institute),
and an OPV placebo (Japan Poliomyelitis Research Institute),
excluding the active ingredient (Sabin viruses) from the OPV
vaccine, were used as control drugs. The DTaP vaccine con-
tained 4 U (pertussis protective unit) or more of Bordetella per-
tussis protective antigen, 16.7 limit of flocculation (Lf) or less
of diphtheria toxoid, and 6.7 Lf or less of tetanus toxoid per
dose. The OPV contained 6.0, 5.0, and 5.5log;o 50% cell
culture infectious doses for Sabin types 1, 2, and 3, respectively.

Study Design

Phase II Study

The immunogenicity and safety of Formulations H, M, and L
were evaluated in 104 healthy infants (age range, 3-89 months)
who were recruited between 12 May and 20 June 2009. This
was a multicenter, randomized, double-blind, parallel-group
study. After informed consent was obtained from parents, eligi-
ble participants were randomly assigned to 3 groups (Group H,
Group M, and Group L), which received Formulation H, M, or
L, respectively. Formulation H, M, or L was subcutaneously ad-
ministered at a dose of 0.5 mL four times as follows: a series of
3 doses given at intervals of 3-8 weeks for primary immuniza-
tion, and 1 dose for booster immunization 6-18 months after
the third vaccination.

Phase I1I Study

The immunogenicity and safety of DTaP-sIPV (Formulation
M) was evaluated in 342 healthy infants (age range, 3-89
months) who were recruited between 9 March and 30 June
2010, using DTaP plus OPV as a control. This was a multicen-
ter, randomized, double-blind, parallel-group study. After in-
formed consent was obtained, eligible participants were
randomly assigned to 2 groups, Group M and the Control
group, which received either Formulation M and OPV placebo,
or DTaP and OPV, respectively. Formulation M or DTaP was
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subcutaneously administered at a dose of 0.5 mL four times as
follows: a series of 3 doses given at intervals of 3-8 weeks for
primary immunization, and 1 dose for booster immunization
6-18 months after the third vaccination. OPV placebo or OPV
at a dose of 0.05 mL was orally administered twice at an interval
of at least 6 weeks during the period from completion of blood
collection for primary immunization with Formulation M or
DTaP to 35 days before booster immunization.

In the Phase II and Phase III studies, blood was collected
before immunization, 4-6 weeks after primary immunization,
before booster immunization, and 4-6 weeks after booster im-
munization to determine the antibody titers against attenuated
poliovirus strains (Sabin 1, 2, and 3 strains), PT, FHA, diphthe-
ria toxin, and tetanus toxin. The neutralizing antibody titers
against virulent poliovirus strains were determined only in the
Phase II study. Participants were monitored for safety by means
of a health diary for 27 days after immunization. Those who re-
ceived OPV placebo or OPV in the Phase III study were moni-
tored for safety by means of a health diary for 34 days after
immunization. For severity classification, the criteria were de-
fined in Grades 1 to 4, with Grade 4 being the most severe
grade. These clinical studies were conducted in accordance with
the ethical principles that have their origin in the Declaration of
Helsinki, Good Clinical Practice, and relevant regulatory laws.

Serological Methods

The neutralizing antibody titers against polioviruses were deter-
mined by neutralization test [17]. Challenge viruses were Sabin
strains (types 1, 2, and 3) and virulent poliovirus strains (type 1:
Mahoney strain; type 2: MEF-1 strain; type 3: Saukett strain).
The protective level of neutralizing antibody titer against Sabin
strains and virulent poliovirus strains was thought to be 1:8 or
more [18]. The antibody titers against PT and FHA were deter-
mined using a Wako reagent kit for anti-Bordetella pertussis an-
tibody titers. The protective level of antibody titers against both
PT and FHA was 10 enzyme-linked immunosorbent assay
(ELISA) units (EU)/mL [19]. The neutralizing antibody titer
against diphtheria toxin was determined by neutralization test
using Vero cells as indicator cells. The protective level of anti-
body titer against diphtheria toxin was 0.1 international units
(IU)/mL [20]. The antibody titer against tetanus toxin was de-
termined using a KPA kit (manufactured by Kaketsuken). In
this system, the tetanus antibody titer is measured based on in-
direct agglutination using sensitized particles (artificial synthetic
particles bound to tetanus toxoid). The protective level of anti-
body titer against tetanus toxin was 0.01 IU/mL [21].

Statistics

Phase II Study

For each group, the seropositive rate, the geometric mean anti-
body titer (GMT), and their 2-sided 95% confidence intervals
(Cls) after primary and booster immunizations were calculated

for all active components. In terms of sample size, from the
results of an immunogenicity examination of the primary im-
munization conducted in the previous clinical trial, as well as
immunogenicity tests in Macaca fascicularis, it was thought
possible to confirm the dose response (o =.025 [1-tailed test];
=20, power of 0.80, contrast method) with 20 participants or
less per group. However, considering the inevitable attrition of
study participants, we required 30 participants per group.

Phase I11 Study

The primary endpoint in this study was the seropositive rates of
Group M, which were to be higher than 90% for Sabin types 1,
2, and 3 after primary immunization. The secondary endpoint
was that the seropositive rates for all components of DTaP after
primary immunization in Group M were not to be inferior to
those in the Control group. To verify that the seropositive rates
{py) for neutralizing antibodies against Sabin types 1, 2, and 3
in Group M were higher than the statistical tolerance limit ( pg)
(90%) for the analysis of the primary endpoint, the following
were tested by 1-sample binomial test with a 1-sided signifi-
cance level of 2.5%: the null hypothesis that the respective sero-
positive rates (p;) were equal to or lower than the statistical
tolerance limit (po) (Ho; po 2 p1); and an alternative hypothesis
that the respective seropositive rates (p;) were higher than the
statistical tolerance limit (pg) (Hi; po < p1). To verify that the
seropositive rate against PT, FHA, diphtheria toxin, or tetanus
toxin in Group M was not inferior to the Control group by
more than 10% for the analysis of the secondary endpoint
(clinically acceptable maximum difference [s¢]), a 1-sided Far-
rington-Manning test was used with a significance level of
2.5%. The full-analysis set (FAS) was used to represent the im-
munogenicity population for the primary endpoint, because
this analysis was intended to verify the superiority. The per-
protocol set (PPS) was used to represent the immunogenicity
population for the secondary endpoint, because this analysis
was intended to verify the noninferiority. In terms of sample
size, an accurate sample size of 180 participants in Group M
was needed to verify that the seropositive rates (p;) for neutral-
izing antibodies against Sabin types 1, 2, and 3 of the primary
endpoint were higher than the statistical tolerance limit (py)
(90%), (o = .025 [1-tailed test]; B = 0.115, power of 0.96%, expec-
tation value = 97%). Because of an inevitable attrition of study
participants, we required 210 patients in Group M. Eligible partici-
pants were randomly assigned in a 2:1 ratio to Group M and the
Control group, respectively. Even for calculations regarding the
secondary endpoint, the number of participants was sufficient.

RESULTS

Phase !l Clinical Study
All 104 participants were included in the safety population, and
102 participants (Group H: 32; Group M: 38; Group L: 32) who
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received the booster immunization were included in the FAS
immunogenicity population (2 participants did not receive the
booster immunization: 1 in Group H who withdrew consent,
and 1 in Group L who moved elsewhere).

The seropositive rate was 100% for all poliovirus strains in all
groups, except for virulent type 1 after primary immunization.
There was no clear dose response effect among the Sabin strain
groups. After primary immunization, the seropositive rates
against the virulent type 1 in Groups H, M, and L were 90.9%
(30/33 participants), 97.4% (37/38), and 97.0% (32/33), respec-
tively. However, after the booster immunization, the seroposi-
tive rate was 100% for all virulent types as well as for all Sabin
strains in all groups. The GMTs (log,) against polioviruses after
primary and booster immunizations are shown in Table 1.
After primary and booster immunizations, no clear dose re-
sponse was observed in the neutralizing antibody titers.

As for adverse reactions, the incidence of erythema at the in-
jection site was 87.9% (29/33; 95% CI, 71.8-96.6), 73.7% (28/
38; 95% CI, 56.9-86.6), and 72.7% (24/33; 95% CI, 54.5-86.7)
in Groups H, M, and L, respectively. The incidence of pyrexia
was 63.6% (21/33; (95% CI, 45.1-79.6), 47.4% (18/38; 95% ClI,
31.0-64.2), and 48.5% (16/33; 95% CI, 30.8-66.5) in Groups H,
M, and L, respectively. The incidence of adverse reactions was
higher in Group H compared with Groups M and L; however,
there were no statistically significant differences among the 3
groups. Considering the GMT (Table 1) and adverse reactions,
we selected Formulation M containing type 1 : type 2 : type
3=1.5DU: 50 DU : 50 DU of sIPV in the DTaP-sIPV as the
optimum dose.

Phase Il Clinical Study

In this study, the immunogenicity and safety of Formulation
M, selected as the optimum dose in the previous Phase II study,
were evaluated. Of 342 participants enrolled in the study, 221
and 121 participants were randomly assigned to Group M and
the Control group, respectively (Figure 1). A total of 337 partic-
ipants completed this study. All participants were included in
the safety population. One participant in the Control group
withdrew from this study after the first immunization because
of relocation, with no postimmunization. Therefore, this partic-
ipant was excluded from the FAS immunogenicity population.
There were 336 participants in the PPS immunogenicity popu-
lation, after the exclusion of protocol deviations. The baseline
attributes of participants are shown in Table 2. In both groups,
the preimmunization seropositive rate was high for tetanus and
low for poliovirus type 3. No statistically significant differences
were observed in the baseline factors between the 2 groups.

Immunogenicity
Primary Immunization
The seropositive rates and GMTs after primary immunization
are shown in Table 3. The seropositive rate was 100.0% for
Sabin types 1, 2, and 3 after primary immunization. The null
hypothesis (seropositive rate <90%) was rejected by binomial
test (P <.001), verifying that the seropositive rates of Group M
were higher than 90% for Sabin types 1, 2, and 3 after primary
immunization, which met the primary endpoint.

In addition, results of the Farrington-Manning test verified
that Group M was not inferior to the Control group in terms of

Table 1. Poliovirus Type-Specific Neutralizing Antibody Geometric Mean Titers After Primary and Booster Immunization in Phase I
Study

GMT?® (95% Cl)
Time Point Group H (n =33)° Group Lin=33P°

Poliovirus

Primary immunizati

Virulent strain

1 994(9.25-1062)
10.33(9.88-10.79)
9.47-1047)
5.71 (4.97-6.49)

9971

Group M (n = 38)°
1026 0.55(9.89-11.20)

19.79(9.35-10.22) 9.71(9.20-10.23)

5.93 (5.50-6.37) 5.94(5.20-6.58)

Boosterimmunization ~ Sabin stra

Virulent strain

. 8660807925
| 1356(1299-14.14)
12.41 (11.75-18. 06)

9.54 (9.07—1(561) ”

13, 79 (13 27-1431)
127501226-1324)
8.33(7.70-8.96)
 1346(1286-14.06) 1236
12.50 (12.02-12.98) 1142 (10.78-12.06)

Group H received Formulation H, Group M received Formulation M, and Group L received Formulation L. Primary immunization consisted of 3 immunizations;

booster immunization was the fourth immunization. Seropositive is >1 :8(2%).
Abbreviations: Cl, confidence interval; GMT, geometric mean titer.
® loga.

® Immunogenicity population for primary immunization: 33 participants in Group H, 38 participants in Group M, 33 participants in Group L. Immunogenicity
population for booster immunization: 32 participants in Group H, 38 participants in Group M, 32 participants in Group L.
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Randomized participants
n =342

Group M

Control group

¢ Safety population ‘

Received 1st dose of
Formulation M
n=221

v

Received 2nd dose of
Formulation M
n=221

!

Received 3rd dose of
Formulation M
n=221

!

Received 1st dose of

OPV placebo
n=221
1 participant lost to follow-up @]
due to relocation
v
Received 2nd dose of
OPYV placebo
n =220
1 participant lost to
follow-up due to relocation,
1 participant lost to G
follow-up due to withdrawal
of consent by parents v

Received 4th dose of
Formulation M
n=218

Immunogenicity population (FAS)

Received 1st dose of
DTaP
n=121

B 1 participant lost to follow-up
v due to relocation

Received 2nd dose
of DTaP
n=120

:

Received 3rd dose of
DTaP
n=120

v
Received 1st dose of

n=120

v
Received 2nd dose of

n=120

——p 1 participant lost to follow-up
due to relocation

v

Received 4th dose of
DTaP
n=119

Immunogenicity population (PPS)

Immunogenicity
population (PPS)
n=217

Figure 1.
set.

Immunogenicity
population (PPS)
n=119

Flow of Phase Il study. Abbreviations: DTaP, diphtheria-tetanus-acellular pertussis; FAS, full-analysis set; OPV, oral polio vaccine; PPS, per-protocol

the seropositive rate for any component of DTaP, which met
the secondary endpoint. The GMTs against each component of
DTaP were almost similar between Group M and.the Control
group, showing that the addition of sIPV did not affect the im-
munogenicity of DTaP in Formulation M.

Booster Immunization

The seropositive rates and GMTs after booster immunization
are shown in Table 4. In Group M, the seropositive rate was
100.0% for all neutralizing antibodies against Sabin types 1, 2,
and 3 after booster immunization. After booster immunization,
the GMTs (log,) against Sabin types 1, 2, and 3 were higher in
Group M than in the Control group, and they were almost
similar among these 3 types in Group M, whereas the GMT

against Sabin type 3 tended to be lower in the control OPV
group.

The seropositive rate was 100.0% for all components of
DTaP in both groups. In addition, the GMTs against each com-
ponent of DTaP further increased after primary immunization.
The GMTs against each component of DTaP were almost the
same in Group M and the Control group, showing that the ad-
dition of sIPV did not affect the immunogenicity of DTaP in
Formulation M.

Safety
Adverse reactions with an incidence of >5% in this study
are listed in Table 5. The most common adverse reaction was
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