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BHIZE D DT, BRI L > CTTEEIRE
W R ENEL, 200 74 IV ANFEES
EEMEMEALTBREBRIZ EHEZ6NTY
%9, ZDUANAWZRBGET S LiFR LR
BZETRHEL, TETHhNITHTORSET 54

FIEMBEERIE ZEEE  (T51-0125 SEREHADEMISIEN SEETHEEL S —)
(T151-8566 HEFHEBETEN+ S 4 TH6%FISS GSK EI)
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BEMED D 27, HR-HPV WWEHELTH, FEEA
EOBE, BE—8EETY A VAT ERICHER
s, LeL YA VA5 S 3Ic BRI
s L, TL BT — A THE~EHERO
HIEREE R CTFESE L FHET 5%,
HR-HPV ORBGIIHRREB ORI E b2
THEMNT 2 2 B —BENCH S T, Bosch

SIZ X, B v — 7 3205k dh 5 &
EBMEINTWEY, HARTH AR ED 4

SNTBY, VIKFROETICE SR> TFEHE
BEOFER, FBTE L HI20~30mROFERBT
HitER e B 299, L7z -, HR-HPV @
RS ST BRI HPV U 7 5 VBT
5 Z & T HR-HPV ORHs L O FEEBRE
ERIRANCH < C B s B,

Cervarix™ (HPV-16/18 AS047 ¥ =2 /X b
77F ) WA F—0 GlaxoSmithKline (GSK)
Biologicals #THHEINTVI7F > THD,
HPV-168 &L ) HPV-18D4RERTH 5 L1E
HEHEELT, 3-B7yubEs /KA KUV
lipid A (3-O-desacyl-4'-monophosphory! lipid
A:MPL®) LABILT VI =oAL bR 5
AS04T ¥ 2N+ OFERIC & - TR RER Y
EEYWMO TSR AR L L FESRET Y
7FTHBH,

IhE CENTITObNIREEREREL Y, R
Wbz B RHRN R IEINE, B & OBRA RERRRT
i E (HPV-16/181C A 5 —KpR, £k
By L O CIN (Cervical Intraepithelial Neo-
plasia | FESET FEWESE) 1, CIN2RL O
1T U AERE) W3 2 @ FRARIR SR &
N 3110,

W CL~25R AR E L CEmS i HPV-
0083 BB L UF HPV-001/0075k & Bk, 20~
25D HARAZ 2GR & Lz HPV-0328E T
b, KU 7 FURERET 5 I L THRORIEINED
Boh, BOUEASEIRENE ZENSEFSICL
DG SN TR, £z, MBI TU~14D
THEERRE LU TERSI N HPV-012585TH
RifsZetr b, RAZEOB L% 2ED
Pz R 2 LRI TV S, K77 F

2452 (140) /NAREEEK  Vol62 No.1l 2009

> Ll Merck #0007 7 F > Th, HELH

(10~158%) THADHK 2 EORIBRENE S
5 EDHESINTNBEY,

IDEIRIETF U AZETE, WIREmICE
T5HEIOZT Q0RARHETEOZY) ZELEE
RETHBERT O T ADPHITENTWEELE
S b, Hlz21E, HETRI~BBLHEET 2
FESEETHY 79 OBENEIREE L U
Bah, 77 ATRURLZENOBEESHELES
T %29,

F7z, 586 OERBEREFFIMN» 6, FHT
LAY 7 F U EREZEESBICEELIEF I
2R TIHI0EM OB HENREI R AR T &
5 eI TB Y, BRNSHIROBEL S
bPIRERIOE T ARIOEELEICTH LAY 7 F
VRSO T ARBAT S EIXTFEEET
OLETHEHECHENRARTHDILEEZON
%20,

I BT EEN e TFESEE T e /5
LEBRET L L RENE LT, SHI10~15D
HAALZEZSE E LT Cervarix™ #EREOL S
M, 7o TSR R FHI L /- O T2 DEGE %
wET 5,

& 1. Wb LUERSE

1, NZREERE

SHEI 1 B BB O FE 10 L RIS LT
OHRANEELHE T, BRIk B EERE RN T
bV, HROTEEEM 2V, LR ZFREH
WTE G L Lz, HPV v 7 5 > OEHE,
MPL #51, B X OHKRMCERZEBE-RD
BEOWTh I EYE T 2H5GI13IBRN & LT,
AFRBRBHIRIC BN D, WEE B X UHBREOH
7 IREEE L, IWREERRSIC LD AR
Xhi-RIESHER v, 2hPncEiz s
BB LTz, #BRE S L Tk 2 O Filp
WCEDELERIEERL, TELRIHEET
X5 L WCHHE L, FOK, BT HEELE
B s 2 080 ¥l 5 0w +4 2R
HER LTz ZO L TCHHERC L 2REZE T,
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2. BBRFYA BELUBERTIF

20074E 7 B & b HAREW 8 fiugk (Fi/hEED
BT, 10~155D HARANBEREZ 1004 % Xt
e UCEIME, JEEk, B8, ZisdtmR
B, R3O IK BB O K B9 5
(Good Clinical Practice : GCP) w{it\W£Higk
DIRBEEZESOARBICHEML 72, HEED
BELBRFEELOONBR LI ZAB L L b
EBREARAD»SBD N B AT M ELN, #H
ANEHE SR -5 HPV-16/18 AS04
TYanNy N Fr (1 EEEE).SmLE
H HPV-16 L1ZEH20xg, HPV-18 L1&EH204g,
MPL50rg, Al (OH),500pug%&H) %20, 1,
6 HHEDA Y Y 2 — )V TEH 3 RAFRAEREL,
GEEME B L OEeM R T L 7z, BBE DR
R OHE, 1, 6, THHAHE (F1% h,
Visitl, 2, 3, 4) Oit4EIEL, 2V HEHRE
SRR O 72 DFERE 1 EIEEE L, MR
WA, MEEEMRES X OTURfEE B
Bk 0 HE (Visitl) 8 X7 2 HHE
(Visitd) I L 72,

3. HRE - BEEE

7 7 F HNEEERERT 3 A B LA £ T 12 iR BRI
HROSE7 1 7Y v, MIREFE & O REiagisk
OFFREEE L & L,

WEY 7 F LSO T 7 F R, {EOK
B o 5 o BERERI30H & FEEMEE30H £ T
M, ZibE Uiz, 72720, fH¥RZ IhREBEIFF 4T
2F v, RNEOA VIV T 7T, R
BRNFVAR, Y 77 ) THEBRIESY 7
Fr, ElEMBEREEARY 77 ) 7 RIGEE
B F Ui EDEEE, SEERES HETE T
BEINGE, SO, 530 HMOBRELIM
BB THDZ ERFHCTHE Lz,

4., HAMlAE

HPV-16/18 VLP <%t 3 HifkliZ ELISA %
Z Ry, GSK Biologicals # (»v¥—) 12 TH|
ElLl, B VLP 296X~ 1 7usy 4y -1
— b LwEBML, MM, WEIIES & O
MEOBEEAT 2 —KIfE L LT v — b ki
SELUTKGRE Y, v — b 2HEE, ~vt

FyF—EREETE bRV 7 a—F ik E Nz
TREE Lle—XPilE & RIS & ¥ 72, BERIC Tk
Bk, BREEBIUVHRBFEREEZMZ TA X
aX— b Uiz, RIGEIRE 2 U, 56 EEEr
TERL, 497 A= FEH%E v CEENE
o BMFEATBOBE 2 EHH U7, EEfHED
EEEFICHEY LT N TOEZFY L CIED
BRBE 2K, ELISA Unit per
(EL.U/mL) TFRL7z,

5. 8% - K& - FHMEEBE S L UEBRR -2
—Jb

B - A - HEE B L UOCRBA 7Y 2 — L
PER1ICRT,

1) IR OFHmEE
0HBBIU7HHB® HPV-16/180> GMT
(ELISA THIE) 7 & W IiETIEBERE % 51
filiL 7z, i HPV-16%i4&1x8 EL. U/mLELE, B
X Ot HPV-18Fufkix7 EL . U/mLELE % [Pl
M & HE LT,

2) EeMoFEEH
TEFHEE & LT, REEEEZ T HUA (0
~6 HH) & s ni-BERIER QESEHr
&, FR, ER BXURESSER (EY
B, FEh, BBER, B, BEYE, HRE, #
REB L UHE) »EIEE DO TRHEL /2,
ZEIEEEZETHUA (0~6 HE) OREEEE
R (FAFERE L C2H6ER) B L & EEEE
0HBIN (0~29HH) OfENEERERICOW
T, BBRIREE > o T3 HESIC g B
X OHERE OB (£ 3888 58kl 72,
BIXAHHEE 1L, O&EEEERI0OEA (0~
29HH) KHEINTFHBENEEREROERLY,
BHEEBL VOV 7 F U EREE ORREER, @74
ABEFCmEINTBUHEROH I 2 FHE
(New Onset of Chronic Disease : NOCD) ¥ &
UZ DD EZINCERO H 5K (Medically
Significant Condition : MSC) (B&5%Z2 ol
BEERET AFEOY L, —RER &
v, BEPTV IS UBEEDO O OERK
BETREZWwLD, HE0E—KRsEERE IZEEE
D WEELHERR, V7 F oEE: ORIRE

millilitre
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L5 (RS L EOLNCAILS/ALSE T o R

B OYUT QWP T LR O 2 £

EFOOSIW ‘OON ‘dvS

RO £ 0 0 EEHY

MUEEH O (HH6T~0) BEZEADE

FEEHO (HHI~0) EE2EIH

BHGHRT) F T - ELHERT

KEH DL A RTS8 T /9T-AdH

BEHOAFE QUEORGICHBE L4 4

BIEALL L

RO LA HHBEYHOWEEE £ £ 4

B OB £ £ 4

LAT LEHOBEA£L L L

& & T LIFEHE

BREOWER 7 LETH G

FO(EY HE ‘W) ¢—-LLUREBOY

B > GBI

BEE 0 5 B

76T LHTEY

4 & T LHTEME

1A LB

(0g) 8v~0¢
7 HSIA -€ HSIA

(0ST) 0L1~0€T
€ MSIA -C SIA

(0€) 87~0¢
PEFEE -7 WSIA

(0€) 87~0¢
¢ HSIA -T HSIA

(H) (B2 B

(BEHZ L) ¥ ¥SIA

(HH&9) €usiA

(HE#7) SHEHEE

(HH# 1) Z¥SIA

(BEH0) TUSIA

Ha#k

N—TELYERQPREELE - BY - i

2
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FEEIS 1014%

=2 ﬁ)D%ﬁ.%‘r?E’\]#%'ISE (BDOFEEIR—

et | ST A — 2 %72 | N=100
AR i3 H Value or n
EE Mean 12.1
¥ 107 16
oy F BT A b (TVC) 1004 115K 28
1278 22
13m% 8
14758 16
4 155% 10
‘ WIS 145 SD 1.60
BB 7F OB YT T v AER Median 12.0
AE (%) HAA 100
& () Mean 149.8
4 SD 8.98
REWEATP 2k — b 994 Median 150.5
GEEMEATP 28— 994 %E (ko) Mean 40.9
1 HWEREOMNR SD 9.74
Median 40.0

FRPEREEEMDbRV), @74 AHE TlkiRE
ANF-EBELRFESESR (Serious Adverse Event :
SAE) OBEREB LUV 7 F VB - OREH
%, OEBHIER (72 EBBE0C) wHkEshk
TRTCOEIRORR (REHIEK TERORE b &
o), ®OHHEB LUV 7 HEWWHRLU iy
> 7V OIMEFHIRE B L IR A AR E O
WRTH D, Fz, BT 7 F RO
WEGE G GERRE, BB WOV THEBZEL
720
6. BEMTAIE
1) el
FEBNIE, RIEFRM O RERE MG EEEST
(According to Protocol : ATP) 27k — hizxt
UTHEMBL 720 F7z, FEEFOME L L TRIE
FEHoev 75 rEf@Ea 5~ (Total Vac-
cinated cohort : TVC) 1zt U TRIRBYT % EhE
Ueo
MEFNREORBRVIE NS (0HEB
X7 A HH) TH HPV-16Fifks L U HPV
18RO METIAGIRR B L O GMT %295%fF
R E EDWCEBL, BEEROEE Lz,
2) et
T, LMD TVC 2k — ML T

N : &#EREHK, n/%  #EBREOH/EE,
Value : /87 X —#{#H, SD : {E#{E=

EheLlz, £z, FEEHOREE L TZetD
ATP 2k — MU CRERIEHT 2 =L 72,

&L HRER

1, #BEREDHAER

HERE OB 2 X 1 1R T, 1018088 E »
FANS I, B EHESNIZI0E08EKY 7 F
YOEERZ T (TVC), KV 7 F % 1[ED
HEFEL T 14013 ATP et g s s ist s h,
994D EE M B & ORI 5 ATP
ak— O RE R 5T, KT 7 F 2% 1[E
DLEEERE L 7210044 3 X T OREERE 5320084F 3 A
¥ T Visitd (7 7 HHEKER) 25T L
726

TVC o AOfEFREER 2 R LTz, 1
W H SRR O 5 F i 312, %, FREE i
10~ TH o 7o TRTOWERE I HAALME
THY, FHERIF149.8cm, FHEE 340 .9ke
THoTz,

2. SeERM

Pt HPV-165ifk B & 01 HPV-18hiik DGk
EB IO GMT 2R3 R LI,

NBRIEEEE  Vol62 No.ll 2009 2455 (143)

—266—



£3 HPV-18/18[CH T BMBERAFSERS LU GMT (RERE ATP 2KR—K)

MR R
Ytk 5 N PR GMT (95%C)
n (%)

) T 7 F AR 99 7 (7.1) 4.4 (4.1~4.8)
PHPVAI6HE | o mmmmem (74 AE) | 99 | 99 (100) | 19748.0 (17147.7~22742.7)
] v 7 F R 98 4 (4 3.7 (3.5~3.9)
PHPV-ISHUE | o mmsme (74 AE) | 98 | 98 (100) | 8765.3 (7543.8~10184.4)

®4 DOFVEBRTHE (0~6HB) CHESNRERMERORRER (£ I OFEROEEDRIC

BOE) (BUIFVEEIR—N)

10~ 155K #ERE (N=298)

R RIFTHER B

n (%) (95%CI1)
SR DR KRS 283 (95.0) (91.8~97.2)
JLr— K 3 18 (6.0) (3.6~9.4)
BN DFEAR TART 216 (72.5) (67.0~77.5)
>50mm 17 (6.7 (3.4~9.0)
EEER AL D fERR ERNE 198 (66.4) (60.8~71.8)
>50mm 16 (5.4) (3.1~8.6)

N : Aty Cl: EREGEEKE, n (%) :
[y

fIEE M ATP a5k — b OFRERBIBR S B »
T, HPV-16HiR6 1% O # B 137.1%, HPV-
ISR O WERE 134, 1% TH > T2,
SEIEEME 1 AR (THRB) &, ¥XTO
WEREC HPV-16/181230 UIE PR BRI T
ohle, 85, JHBEEE1IA AR (THA
H) ® HPV-16% & " HPV-18iZk¥ %5 GMT
X # 4% h19748.0EL.U/mL, 8765.3EL.U/
mLTH-o 7z,

3. B2k

1B R 2137 TVC ak— b 5L
LT, EEEER 7T HEOBEEESRESR (G5
208EERERISY) *MRAT L T,

B 7 HORHERFTER O FIHERIL96.6%
(288/298) ThH o7z, FHROFHLIZHED
BB AR, EEEAIR, ST
BETHYD, #n2h95.0% (283/298), 72.5%
(216/298), 66.4% (198/298) T H » 7= (F
4), &N RFTEROFRBRRERHEET
Y, FHLTLHUATH /o 7V —F 3D
BERFEREIEY 7 F Y EEDI12.4% 37/
298) THRkEI NI,

R 7 HEORES SR O FBHEIT40.6%

2456 (144) /NEBEK  Vol.62 No.dl 2009

L EELEDEROFHEMHL (BRFK), * HELEERZY

(121/298) THY, RAEROFEHELD K
Pz, FHRBEENI0%LETH - 7RIS
B, HERB L UHRET, FBEEIENZTN2.5
% (67/298), 15.8% (47/298), 13.1% (39/
298) ThHoT: (FR5). EEEROFHIARIEF
#1.2~3.287T, BLALBREEBPEEC

SEEIR, SV —F 3OFKEEIIX0.7% (2/298)
TH-oTz,

BEES0HMORENEERER (BRI 2E
tp) DOFIIIL32.9% (98/298) ThoT:, HHE
ROFEBIRIIEE OEOIEIC EHEARER, &
WHEE 2, FEHHMBARTHY, ThEThT. 7%
(23/298), 6.7% (20/298), 5.0% (15/298) ©T
bHotr, HEREHEIABO SV —F 3DEEERD

FEBEIL2.7% (8/298) ThoTz,

7o FUEBEERZITI1004 (1RO EER

ZUHkEEral) T, ABRMEEEC,

NOCD, ZEt-fil, SAE OFH, B X CEIROHK
S holz, i, BRBPILCELIFEERD
e Y b o T, MSC O FEH K IX18% (18/
100) ThHY, BEIHAEFEEO 2% (2/100) B4
DERICOWVWTCRY 7 F 5 E L ORBERIZE

Eahnlz,
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®&b DOFVEERTHAE ((~6HB) CHRESNHEEHERORREER (£ 3 EEEROEBOMIC

BOKE&ERN) (DI FVEEIR—N)

10~ 15 HERE (N=298)

RERSIER IR n (%) (95%CI)
kR T 17 (6.7 (3.4~9)
JL— K32 0 (0 (0~1.2)
5 T 67 (22.5) (17.9~27.7)
71— R3e 1(0.3) (0~1.9)
FEN =37.5°C 10 (3.4) (1.6~6.1)
>39.0°C 0 (0) (0~1.2)
BEHEIR TRT 22 (7.4) (4.7~11)
Jr—R3e 0 (0 (0~1.2)
L FRTC 47 (15.8) (11.8~20.4)
71— R3e 1 (0.3) (0~1.9)
AR TAT 39 (13.1) (9.5~17.5)
Zr—R3e 0 (0) (0~1.2)
23 T 5 (1.7) (0.5~3.9)
S —R3 0 (0) (0~1.2)
E /7323 TRT 5 (1.7 (0.5~3.9)
Jv—F3P 1 (0.3) (0~1.9)

N : GFHEERE, Cl: EHEHEEKH, n (%) @ 1R EOERORE W FBE), * HEEE®

WiFa, L 4 WAk

R 7 H AR A THIE L - IR EABRE S &
UCIMEECFEAIREDIRERREMIE, wihbE
Tl & LLNEE LB ooz,

&I, EE

A4 1%, GSK Biologicals #dOHPV-16/18
AS047 ¥ 2> b7 7 F » BI0~15D BARA
BEAEHIZ0, 1, 6 DAY Y2a— VT3
HRNEREL T, REERES L L2t r vk
BT HAHBCHEL-EE2RLEZBDOTH
%,

SEEBERE 1 A% (7HHEB) omENEE
ERiZ HPV-1658 L U HPV-18X $12100% TH
D, WHEME b i2Ey GMT 2RU7:, B
RERE (10~ r2R) CEES W
ShadER (HPV-01258%) To&Ev GMT »HiEH
ah, Fho OFEMIZRALZE ExHRE LT
TolBBRREOB X7 2 BICET B LW R
PHTW2®, KFEBETD, 20~25O AR
ABRAZME 2% E Uz HPV-0325 Bk E T 5
shl-pififiiL v b 2FBU LRV EVWIFHERTH
o7 ®2)7, o, K727 F NI OER

BOHAANCKH L CTENRERELFET L C

EERRLTW S,

RHABROGIEREORR L D, RBBRGRREOH
HOEEWED & 7 T OWEE CIETEE
EBNRO 6N TWS Z s, HPV-16/1812 5%
T AHHEEMNE - BEEEXAILTY 7 5 v R
TAHLBERI VLD EEZ 6N,

HBEEER T HROFEBRIEHREL, BER
AR D396 .6% TH 2 DI L, FrESBERIZ
40.6%TH > 7z, 20~25m EFHR E LTz HPV-
032FABR CH RIE RSSO O N TS Z & o
B, FRIDENIC L AEETIIR L, FCARY
IFVICEEFNDBT Y 2Ny b OREERIEIER I
HOCEIRIGTHE EEZLHND, TV a0 b
& EN3 MPL it Toll-like receptor 4 (TLR
-4) ERHRIFL THR WX 2 GEIRE R T 3
ZEBHSHrCEINRTWS, TLR-42H# 4 2
&, BRI R EOEEL L & b RESEY A b
A ORHZEDEERIND Z s, ER
FEORBICMNEL TRFTRIGbEEI N b DL
Ezond®, LrL, IRODERDIFLEAL
BT 4 HERIZEE L » OBECThH -
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HPV 16

100,000

SC:100%
19748.0

SC:100%

10,000

1,060

100

GMT log (EU/ma)

10

HPV-046 HPV-032
10~ 158 20 ~ 265%
(n=99) (n=410)

10

HPV 18
100,000
SC:100%
10,000 87053 $G:100% —
o 3805.4
E .
= 1,000 .
8 _
54 )
= i
S _
Z ///’/z

7
A
7 7

HPV-046 HPV-032
10~ 155% 20 ~ 255%
(n=98) {n=409)

SC: PUkBEERZE, n: ATPI &— b

M2 BFRARECHTDIRELEDLLER

Teo FFESEERICEL TR, FEEPEL &
bic X o WEIM G.2BLN) wEkL, RET
ERERRFICIE LA ERBE LR EETH-
Teo SO OFERE, V7 F v ERERBOBEMC
Eb o TRIRIGOFBSEE IEML 2wl &%
~U7Tz,

E5, RALEAREPHEELCH, 10~145%
TIX15~255% & il LRI G 70 & & 35ReE
ENTWEY ZEehs, RALRBAETHEET
LIk aREETTT 74 NADEE TN
bDEEZOND,

F7z, ASUU7 Y any v 2E&LY 7 F Ve
L RIS R (L0 0% 430,000 AL
L) BHRAERTL CEZEMERHEL 2SR
oY, FERFB L UEEERICE L TARRER
ERLFEAREERTCH -T2, £, E¥EMCER
r#z 5n 5 SAE, MSC, NOCD O FEHIHK|Z
W LAY 7 F VEHOMICEBRRZIIEHE SR
BHIEBRESIN TV,

HEonZ L5, Cervarix™ (HPV -16/18
ASO4T P 2Ny b T 7 F ) BFI0~15m D BA
N L, motEREE, Zets d U0ESE

2458 (146) /NRERIESR Vol62 No.dl 2009

HERHB LD LRI,

WINERFEBERE L D, AV 2 F OBt
1 EIHEEB R b6 AE T THEFET 2 &
PHERINTB Y, HEETLVE2 AW TR
5h, VrFUEREICXYFHEEs N HPV-16/
18133 2 LA 320 LA ic b e U BRI

L AEEEBEICEES Z LRI TR B2,
20~25m D HARAZ %5 & Uiz HPV-03254
BREE» 5 b, K77 FOEWEMENRI N
T %),

INETODT—FPRT & D WES L - Hukl
BT 5 L RETHE, 10RIRTARY 7 F 4%
BET-o>7eLTh, FPEEEBRERDE W2
R, 30RDEMH E T4 R O B IR % fEs
TELEEZOND,

R 7 F 2310~ 155 D EHRE T BIF 4 g R
I, ZeUBLUREEERTIE»S, BHT
X, ZheDLFirige L TERBEESTOT
BSEORRAHMERESE 2 S0/ 7 A0nT T
WD AN SN T WA, BiRE BT 2FEE
LTRFEMTL—HICET 2, V7F yOEHE
oW THaLhEELPBLI Z TERELE Y
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&, KRR bhlz > CHEBEREHER T 5 2 L 133
LWTHA9,
FFLTOEAHIz> T, BEFENZIET >
ADHE ST, WHEDOXLDE N EEREFL
72D 2T, FEL RS OMELERGREIgEE L
EOMBEEOND & ST O RBEREH 21T T
WL ZED, ETYHEOEBEELTETH 5,

AR ERATREEERT -5 % TRtz
POulPLToRES, BE2I—-T 43— —-iE3L®
EEERE OB, #EEOBKL S IEERIKE
#HTH 5 GlaxoSmithKline Biologicals (Rixensart,
Belgium), 7757V « A3 22754 »HAEHOM
fREOFZCESALEL LT3 G, B
W BREIENE,

BARE (BEEAEELSPER/NRRD, B
ok (BEEABTREES S W E S /MNRBIERANBED,
WEFH (BEREEAXESDD HPERNNEED, 5
Bk (FEERNERD, aFELF (BEREAE
EOE/MNEZE 7Y = v 7/NERD, BHEREF (B
BEAB RtV =y 2/NERD, LEAE, L
EiEN (BEEBRAMEIHFRESFHESRRNERD, &
A (BB RS SARNBERSERINED o

X B
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Evaluation of the immunogenicity and safety of Cervarix™ (HPV-16/18 AS04-adjuvanted vaccine)
in healthy Japanese female subjects aged 10-15 years

Hitoshi Kamiya®? and Marie Okutani®

Y National Mie Hospital, Honorary director.
3 GlaxoSmithKline K K., Development and Medical Affairs Division.

The immunogenicity and safety of human papillomavirus (HPV)-16/18 AS04-adjuvanted vaccine
(Cervarix™, GlaxoSmithKline Biologicals) administered according to a 0, 1, 6-months schedule were
assessed in an open study in 100 healthy Japanese females aged 10-15 years. Antibody titres against HPV
-16 and HPV-18 on Day 0 and Month 7 were quantified by Enzyme-Linked Immunosorbent Assay (ELISA).
The seroconversion rates for both anti-HPV-16 and anti-HPV-18 antibodies one month after dose 3 (Month
7) were 100%, and high geometric mean titres (GMTs) were measured. One month after dose 3, GMTs for
anti-HPV-16 and anti-HPV-18 antibodies were 19748.0 EL.U/mL (95% CI : 17147.7-22742.7) and 8765.3
EL.U/mL (95% CI : 7543.8-10184.4), respectively. GMTs and seroconversion rates in the present study are
similar to those reported in worldwide studies conducted in female subjects within the same age range and
having different ethnicities. These study results indicate that Cervarix™ is highly immunogenic and well
tolerated when administered to female Japanese teenagers.
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To develop an effective nasal vaccine for Streptococcus pneumoniae, the effects of a panel of Toll-like
receptor (TLR) agonists in combination with pneumococcal surface protein A (PspA) on induction of
PspA-specific antibodies and bacterial clearance were compared in mice. Mice were nasally immunized
with 10 g of TLR agonist (TLR 2-4 and 9) and 2.5 ug of PspA once per week for 3 weeks. Significantly
increased levels of PspA-specific immunoglobulin G (IgG) and IgA in the airways and PspA-specific IgG in
plasma were found in mice administered PspA plus each TLR agonist, compared with mice administered

I[fsey;vords" PspA alone. In a sub-lethal pneumonia model using a serotype 3 pneumococcal strain, bacterial density in
TLF}; agonist the lungs of mice was significantly reduced in mice administered PspA plus each TLR agonist, compared

with mice administered either PspA alone or phosphate-buffered saline alone 3 h after bacteriai challenge.
Similarly, enhanced bacterial clearance was found in the nasopharynx of mice administered PspA plus
each TLR agonist 1 day after infection with a serotype 19F strain. Our data suggest that PspA-specific
antibody induced by nasal immunization with PspA plus TLR agonist is capable of reducing the bacterial
load in both the nasopharynx and lungs after challenge with pneumococci with different serotypes.
Despite the skewed Th1/Th2 immune responses, the effects of nasal immunization with PspA plus each
TLR agonist on bacterial clearances from the lungs 3 h after infection and from nasopharynx 1 day after
infection in mice were equivalent.

Mucosal adjuvant

Nasal immunization
Preumococcal pneumonia
Pneumococcal colonization

© 2009 Elsevier Ltd. Ali rights reserved.

1. Introduction

Streptococcus pneumoniae (S. pneumoniae) is a leading human
pathogen causing diseases ranging from otitis media to pneumo-
nia, bacteremia, and meningitis in children and adults. Although
pneumococcal conjugate vaccine provides protective immunity
against pneumonia as well as invasive disease in infants [1,2],
polysaccharide-based vaccines are not ideal because they must
include multiple polysaccharide serotypes and do not protect
against strains with non-vaccine serotypes [3]. Previous investi-
gators have examined several pneumococcal proteins as potential
vaccine candidates with promising resuits [4-7]. One of these can-
didates, pneumococcal surface protein A (PspA)isacholine-binding

* Corresponding author. Tel.: +81 6 6879 4253; fax: +81 6 6879 4255.
E-mail address: oishik@biken.osaka-u.acjp (K. Oishi).

0264-410X/$ - see front matter © 2009 Elsevier Ltd. All rights reserved.
doi:10.1016/j.vaccine.2009.03.055

protein tethered to the cell surface through its C-terminal choline-
binding repeat region [4]. PspA is present on all pneumococcal
strains, and anti-PspA antibody enhances bacterial clearance and
induces cross-protection against infection from strains with differ-
ent serotypes [8]. According to the mapping studies of the major
cross-protective epitopes that reside in the ~100 amino acids of
the w«-helical region, PspAs have been divided into seven clades
that constitute three families [9]. PspAs of families 1 and 2 are
expressed by >98% of strains. Anti-PspA antibodies overcome the
anti-complementary effect of PspA, allowing for increased comple-
ment activation and C3 deposition on PspA-bearing bacteria [10,11].

Nasal immunization is the most effective way to induce both
mucosal secretory-IgA responses and systemic IgG responses
[12]. An appropriate mucosal adjuvant is required to elicit an
antigen-specific immune response in both mucosal and systemic
compartments [13]. The Toll-like receptor (TLR) family is the best-
studied family of pattern recognition receptors, and it recognizes
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a broad spectrum of pathogen-associated molecular patterns from
different classes of microbes [14]. TLR ligands may stimulate den-
dritic cells (DC), thereby acting as an effective adjuvant to allow
a DC-targeted protein to induce protective CD4 T cell responses
at mucosal surfaces [13,14]. The balance of Th1/Th2 immune
responses appears to be dependent on each TLR ligand [15]. Thi
immune responses augment [gG2a production, while Th2 immune
responses enhance IgG1 and IgE production by B cells [16-18]. The
pattern of IgG subclass response may affect the bacterial clearance
afforded by such humoral immunity during infections. Two recent
studies employing a PspA DNA vaccine {19] and a nasal lactococ-
cal vaccine producing PspA [20] have suggested that the induction
of a balanced IgG1/IgG2a response to PspA correlates with an
increased protection against pneumococcal infections. Therefore,
in this study, we examined the relationship between the Th1- or
Th2-associated IgG isotype response and the enhanced bacterial
clearance of S. pneumoniae from the airways after intranasal immu-
nization using a mixture of PspA plus each TLR 2~4 or 9 agonist in
mice.

2. Material and method
2.1. Mice

Female C57BL/6 mice (6-8-week-old) were purchased from
Charles River Japan, Kanagawa, Japan. Mice were transferred to
microisolators and maintained in horizontal laminar flow cab-
inets. They were provided sterile food and water in a specific
pathogen-free facility. All mice used in these experiments were free
of bacterial and viral pathogens.

2.2. Bacterial strains

S. pneumoniae WU2 strain with serotype 3, expressing PspA
belongs to family 1, clade 2 and is virulent in mice [21]. S. pneumo-
niae EF3030 strain with serotype 19F is a clinical isolate, expressing
PspA belongs to family 1, clade 1, and is relatively avirulent in mice
[22]. These strains were kindly provided by Dr. D.E. Briles, University
of Alabama at Birmingham.

2.3. Recombinant PspA

PspA used for nasal immunization in this study was recombi-
nant PspA/Rx1 (pUABOSS5) [5]. The recombinant plasmid pUABO55
containing the 0.9 kb pspA gene fragment inserted between the pelB
leader sequence and the His-tag site in vector pET20b (a gift from
Dr. S.K. Hollingshead, University of Alabama at Birmingham) was
transformed into E. coli strain BL21 (DE3) for protein production.
Rx1/PspA is of PspA family 1 (clade 2), which is the same family as
both the WU2 strain and EF3030 strains. Induction with isopropyl-
thio-B-p-galactopyranoside (Sigma, St. Louis, MO) resulted in
production of 6x His-tagged recombinant PspA. The recombinant
PspAs were purified by chromatography chelating-sepharose 4B
pre-loaded with Ni* (GE Healthcare, Buckinghamshire, England)
according to the manufacturer's instruction. The fraction containing
PspA was loaded onto a gel filtration superdex-75 5/30 GL column
(GE Healthcare) to further purify the PspA. Contaminated endo-
toxin was removed from the PspA preparation by using EndoTrap®
(Profos AG, Rosenberg, Germany). The purified PspA preparation
was analyzed for the presence of endotoxin using a chromogenic
Limulus lysate endopoint assay, QCL-1000R (Cambrex, Walkersville,
MD), and it contained 1.30ng of LPS per 1 g of PspA. To remove
LPS extensively from the PspA preparations, we used another LPS
removal column, ProteoSpin® (Norgen, Thorold, Canada) and pre-
pared the PspA with a lower concentration of LPS (0.048 ng of LPS
per 1 g of PspA).

2.4. Adjuvant

Pam3CSK4 is a synthetic tripalmitoylated lipopeptide that mim-
ics bacterial peptides [23], and is recognized by the TLR2/TLR1
heterodimer. Poly(I:C) is a synthetic analog of double-stranded
RNA, a TLR3 agonist [24]. Pam3CSK4, Poly(l:C), and Ultra Pure
Escherichia coli K12 LPS, a TLR4 agonist, were purchased from
InvivoGen (San Diego, CA). CpG DNA ODN1826 (TLR9 ligand,
5-TCCATGACGTTCCTGACGTT-3') was purchased from Hokkaido
System Science (Sapporo, Japan) [25]. Each of these adjuvants was
used in a dose of 10 p.g for nasal immunization, because these TLR
agonists demonstrated potent adjuvant effects at this dose in mouse
experiments [24-26].

2.5. Nasal immunization

Mice were immunized three times at weekly intervals
intranasally with 12 pl of phosphate-buffered saline (PBS) contain-
ing 10 g of each TLR agonist and 2.5 g of PspA, 2.5 ug of PspA
alone or 12 pl of PBS alone on day 0, days 7 and days 14. On days
21, mice were euthanized to obtain plasma, bronchoalveolar lavage
fluid (BALF) and nasal wash (NW). A dose of 2.5 ug of PspA was
employed for nasal immunization in this study, as nasal immu-
nization with this dose of PspA plus 10 ug of each TLR agonist
induces PspA-specific antibodies in the airways. A dose of PspA
alone for nasal immunization, therefore, contained 3.25 ng of LPS.
After removing the mandible, the nasal cavity was gently flushed
from the posterior opening of the nose with 1 ml of PBS [27]. The
NW flushing out from the anterior openings of the nose was col-
lected. BALF was obtained by irrigation with 1 ml of PBS using of a
blunted needle inserted into the trachea after tracheotomy [28].

2.6. PspA-specific antibody assays

PspA-specificantibody titers of IgG, [gG1, [gG2a or IgA in plasma,
BALF and NW were determined by ELISA as previously described
[28]. The coefficient variation (CV) of the levels of PspA-specific
1gG, IgG1, [gG2a or IgA was also determined.

PspAwas used as the coating antigen (1 g/ml). 100 pl of sample
was added to each well, followed by incubation at 37 °C for 30 min.
The plate was washed, and then reacted with 100 pl of alkaline
phosphatase-conjugated goat anti-mouse IgA, 1gG, IgG1 or IgG2a
(Zymed, San Francisco, CA). The OD at 405 nm was then measured.
The end-point titers were expressed as the reciprocal Log; of the last
dilution giving an OD4g5 of 0.1 OD unit above the OD4gs of negative
control samples obtained from non-immunized mice.

2.7. Pneumonia model

To determine the effects of nasal immunization with PspA plus
each TLR agonist, S. pneumoniae WU2 strain at a dose of 2.0 x 106 cfu
suspended in 30 pl of sterile saline was intranasally administered to
both immunized and untreated mice 2 weeks after the last immu-
nization. The 2-week interval between the last immunization and
the bacterial challenge was kept to avoid the influence of each TLR
agonist on pulmonary defense, as some TLRs are involved in the
innate immune response to S. pneumoniae [29-31]. The lungs were
removed aseptically from mice that had been euthanized with pen-
tobarbital at 3h, 6h and 12h post-bacterial challenge. The lung
tissue was homogenized in 9 ml of sterile saline per gram of lung
tissue prior to culturing and quantitative bacterial cultures of lung
tissue were performed on horse blood agar. The detection limit of
bacterial culture of the lung tissue was 103 cfu/g. The survival rate
after intranasal challenge with 2,0 x 108 cfu of the WU2 strain was
100%.
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