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Efficacy of human papillomavirus vaccines including cross

protection : A review of recent evidence

Chan Joo Kim, M.D., Ph.D., Tae Chul Park, M.D., Ph.D., Jong Sup Park, M.D., Ph.D.

Division of Gynecologic Oncology, Department of Obstetrics and Gynecology,
The Catholic University of Korea, Seoul, Korea

The efficacy and immunogenicity of human papillomavirus (HPV) vaccines has proven excellent in several phase 2 and phase 3 trials
involving tens of thousand women. Two versions of HPV vaccine had been developed, both target HPV 16 and HPV 18, which involve
approximately 70% of cervical cancer. We have summarized the recent review of all randomized controlled trials in which vaccines against
HPV were compared with placebo regarding efficacy, safety, and immunogenicity. Both vaccines have an excellent safety profile, are
highly immunogenic, and have atributed complete type specific protection against persistent infection and associated lesions in fully
vaccinated girls and young women. Data strongly suggest that both vaccines can have a variable level of cross protection against HPV
types genetically and antigenically-closely related to vaccine types. Demonstration of cross protection against combined endpoints [cervical
intraepithelial neoplasia (CIN) 2/3 and adenocarcinoma in situ] for HPV-31 has been reached for the quadrivalent vaccine. Bivalent HPV
vaccine showed significant type-specific cross-protection against CIN2+ associated with HPV-31, HPV-33, and HPV-45. The bivalent
vaccine is also registered for above age 26 in Australia, Israel and Korea. In our country, we have already set up the clinical guideline
of both vaccines. Although these prophylactic vaccination is likely to provide important gains in the prevention of cervical cancer, we

should have need to establish the new screening guideline in post-vaccination period and to make next version of vaccination-guidelines
related of specific subgroups of patients who would benefit from the vaccine (women older than 26 years, boys, and men).
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B) CARCINOMA IN SITU OF UTERINE CERVIX
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Fig. 1. Age-specific incidence rates of
invasive cancer and carcinoma in situ of

380 uterine cervix in Korea (1993-2002).

Adapted from the National Cancer
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1. Human Papillomavirus (HPV)
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Fig. 2. Genomic organization of high-risk HPV-31. Early ORFs
are indicated in black, while capsid genes are shown in gray.

Early and late promoters are designated by arrows."
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Z Q] 291. Two kinds of HPV vaccines
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Fig. 3. Cartoon of cell cycle regulatory activities mediated by Rb,
HDAC, and E2F/DP-1 proteins. The effects of E7 on Rb and HDAC
binding are indicated. Rb-HDAC complexes repress the activity of
E2F/DP-1 transcription complexes bound to DNA in G1. As cells
move into the S phase, Rb becomes phosphorylated by cyclin
D/cdk4/6 kinases, leading to the release of Rb-HDAC proteins. E7
binds Rb and HDACs independently, resulting in the constituitive
activation of E2F-inducible genes.zo
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Table 1. Characteristics of HPV VLP vaccines

19| K7)AutZ (suprabasal layer) &2 S0]27| W
7] vlo]gA SHA} (late viral gene)2] ¥Hdlo] A|Ztx]
WA wholel Faghel L1, a7} Wete] Hick olelgt
L1, L2 T8 XFO0=2 WojA (spontaneously self—
assemble) icosahedral capsidsS WH=T} o]$t HPV
capsidofli= Hpol2|& FHAZE EA A Hm, oA A
< vpolg| A QAkE AT A2 2 FSollA] AulAl =7}
oAb wfo] WEo]

A91% oA, 1913 HPV 32k= HAIF (episome)
o ZAR, U, A9y HRlolu AR eR
gPo] HHEA olge FTF 7Y AR EF
(integrated form)©& HrAo] =t} o]zdt §3e
E20RF oA dojup, A28 shd E29] 28-S
oo, B6, BT TS oAN S0 wals &
A7) Bt

1918 vpolel2 ol UoNEA WBE AT (trans-
formed carcinogenic cells)= HIEA] HY 7R E 345}
= 7138 7HAl Hek o] 23t HPVARA o] &Jgk W] 3]
¥ 7149 AE 7R T4 AlEe odlE S A Al
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bly—deficient L1 mutants% Akl HHAo|Y HY ¢
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beta AJAF, Zoko| gl Hojo] AHulA o] T—A|EL BBy
3t 2Aekd FYU dupollA C2s sk 2d 5 5t
A9l Hesly] SE S ek of2f3t HPvel 9
e 53 HAAA S spo = a7, fiRdel HYs
o] EAfh: 45 Aol vl e 28
= Utk HPVAIS: 7i¢lo] HPVS} #Rlo] Sl ohsef

Gardasil Cervarix
Manufacturer Merck & Co. Inc. GlaxoSmithKline
VLP type HPV-6/11,16/18 HPV-16/18
Dose of L1 petide 20/40/40/20 ng 20/20 pg

Producer cells

Adjuvant

Injection schedule 0, 2, 6 months

aluminum hydroxyphosphate sulfate adjuvant

225 pg aluminum hydroxyphosphate sulfate

Trichoplusia ni (Hi-5) insect cell line infected
with L1 recombinant baculovirus

500 pg aluminum hydroxide, 50 ng 3-O-deacy-
lated-4'-monophosphoryl lipid

0, 1, 6 months

HPV: human papillomavirus, VLP: virus-like particle.
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2. Human Papillomavirus Vaccines

A ggetEo] = HPV o WAl DNAZH @l
HPV ]2 ThQl 1102 WhEoj4l Hho]&2:9F 1A} (DNA
free virus—like particles, VLP)o|t}, HPV L1 VLP= 3§
Bjoha] frAfome vofgls A = (capsid)oHA],
Fefetal, LA Hofafz o2 ke A f Bl
Sttt o] &2 WAl DNAZE 5o A e, ZHe/dol
gl deolch. A =W % AAAA = AlEEIL Q=
Gardasil (quadrivalent HPV 16/18/6/11 L1 VLP
vaccine, Merck & Co, Inc,, Whitehouse Station, NJ,
USA. &f/H A9 & dFoie Silgardz g9}
Cervarix (bivalent HPV 16, 18 L1 VLP vaccine,
GlaxoSmithKline Biologicals, Rixensart, Belgium) =
T LIThTto g o]Ro|x VLP#Alolt} (Table 1),”
Cervarix= ARg4H9te] 70%2 o2 A&HEE=
HPV-16, 18¢f tgt o1} wiAlo|H Gardasil2 ©] T 7}A|

ojefo k=, F 7] AL 75~90%2] 1910] H=
HPV-6, 11¢] tfgt VLPE F7}=]o] Qlt}, o5 HEF o
AIHR olFo] Hofof shu, Az 9o T=FAE

473 Q] 29l. Two kinds of HPV vaccines

Gardasil WAL &9 2714 (adjuvant)= aluminum
hydroxyphosphate sulfate@tS ARES}L Q1O Cer—
varix®| Y Z7A= ASO4E Ee|$ E3 5k =7
Aloltt, AS04& lipopolysaccharide®] =AS A|7#3t
monophosphoryl lipid A9} aluminum hydroxide® A
o] &lo] qltt. o]&fgt aluminum salto]] AT 3 7
AEL AFHoZ Th2 HRE-E Aoz I,
Cervarix®] MPL & Z7}A4= toll-like receptor &4}

S B9 AHNAL SASAIAN, T-HES] Th/Th2 2
52 oplshs A m4S HolA Tk HRY of
W owAoRA olH Thy WENSH el ofejd
Cervarix®] Thi WSS 28 WAIA A2 1
sig s Sfto] 27 Hs el

Z|T B GSK010 = 1,106 g2 oo tfjstod]
1:1 blinded randomized phase IIIb studyS E35}o]
Cervarix®} GardasilS 2129 A& "2 33] Eofst
F mpAeh WA Bof & 17dA o] IS pseudovirion—
based neutralization assayH 0.2 Z7%Js}o] vjul HAI5}
At Cervarix—= ©] oA 18~26A], 27~35A),
36~454] 7+ Ao A HPV-160| 3t Z33A7) ok
2.3~4 84 &=%kom, HPV-189] thdt =334 = 6.8~
0.1} S9tT® ofefet ARIZIe) 27he wAle) ft Zo)
0 wyskE A slelme 2AE o,

1) Storage, administration and schedules
Cervarix®} Gardasil2 2% 138
U 13]8 glass vialo] sterile suspension®] FE|=2 I

pre—filled syring

sbl Hof glowl, HE A7l oy ched, S whEA] W] ob, 2~8T Al MEsofof gt

Total (n=724) [Base: respondents who experienced a sexual activities/Unit:%)]
~
Age of the first sexual activity
Mean (total): 20.7 yrs old
Median (total): 20,4 yrs old
173
(243%)
57 [10%‘ GWJDA}
29
“5» (4%) 16 12 7 4
1 1 1i’) [1&]11%) (2%) (2%) (15 (154 Fio. 4. A f the fi 1 :
(0%) (0%) (0‘?) e el ) ig. 4. Age of the first sexual activ-

0 11 12 13 14 15 rs 22 23 24 25 26 27 28 29 ity in Korean young women (data

Aged that the first sexual activity from 2,190 single women),34
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= 71 oEF wiAl B oAdo] A AF AEHTF WA o]
Folzle Aol 7] wwo] thFEo] WAl §7lmolAl=
10~14415 AfskaL AARE A HEY 270l i
g Hr} Yol7} e ojAo] st AE “A7|Z 0l =
UAJA 9l welzt7] WAl (routine or temporary catch—
Hfrskar e,

= 671 tHI=A] 12~29A4] o34 2,400 0] thgt Aol
A Bt A ATA AR AF-2 2142k Lol A8t
(Fig. 4), &= oM 24 HF AFL 15~1TH =,
9A| o)/Fe] ofotol| A FFo| 7hssh weEb] WAl
HEL 18~26N7H S Paska ot *® Gardasile 0,
2704, e7iEA o oY HE= SHAl Hof lem A FAL
O} % i) 24} Aole] A4 (A S 4ol T wise}

up vaccination) &

*ﬂ A ALY H 4 7HA2 12500y P asirhd oF7ho

W50 571 4= 9t} ¥ Cervarix= 0, 170, 67HLA ol
o FZol o]Fol A=, THef HF 7HHol Wst e
stotd & ®A AR A FAIRSE 1~2.570Y Atolof
F= ek aE, o HEe) Ago] Fhd A
tolt Al HA O] FARE ASHE AR e glo
H2 oA ML 7ot w9 Algel geo] Fot
Zo] AfrETh o]zt 3k cycle?] o HF Flofl o

27} 2 (booster dose)S AE A Y=t}

|

BN
ofi

)

2) Vaccine &1t TS _c|>_|él_f OIAl s
Cervarix®} Gardasil®] & AAF At Z7}E Table 2
2} Table 39 2]atAct. GSK 0105 AlLjdt BE A=

Table 2. Outline of Cervarix (bivalent HPV vaccine) trials in women

PATRICIA
(Study 008
GSK001/007 : Papilloma Trial to GSKO010
Prevent Cervical Cancer
In Young Adults)
Vaccine Cervarix Cervarix Cervarix vs Gardasil
Study Phase I 1 IIb
Objectives Efficacy and safety Efficacy and safety Immunogenicity comparison of
Cervarix and Gardasil
Control 500 ug aluminum Hepatitis A vaccine Two groups
hydroxide Cervarix and Gardasil
No. of 1,113 18,644 1,106
Participants (135 centers, 14 countries

in Asia, Pacific, Europe,
Latin America, North America)

Mean age, years 20 (15-25) 20 (15-25)
(range)

Lifetime no. of <6 <6

sex partners

Screening 6 months 12 months
frequency

Mean duration 48 months 34.9 months

of follow up

Primary efficacy Incident -16/18 infection

HPV-16/18 (+) CIN2+

18-45 and Stratified; 18-26/27-35/36-45

NR

NR

1 months after the completion of the 3
dose schedule

HPV 16 and 18 neutralizing antibody
responses by PBNA (Psuedovirion-
based neutralization assay) against
HPV 16 or HPV 18

Persistent infection or CIN1+ by any Safety was monitored throughout

endpoint
Secondary Persistent infection,
endpoints CINI1+, adverse events  type, adverse events

HPV: human papillomavirus, NR: not reported.
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Hat AF 20419 F2 AHES
WY AFE0ldt. Gardasil> 44 tiARY] 5
OJY R, Cervarix:= 6% oJUj=2 Hslo] AFES
phase [I ATES ) HPV 4 o4 2% Bz
ko] Bl o, 219 £Q3) phase III trial 52 &
7 CIN2 o/Fe] g7 AgkE 2% Atz Asto] 1
B3NS RASGT oluld ONg olye] ATE b)E
FDAU ThE 7oA e QA o8 A5 7eS tiA]st
94 2% BEE Hol otk (Table 2), 70
7+ OJAF Lol A screening interval- S 6~127[€o]%
omf olfgt 1HAL v Fadtd|, 4 W& 7|7to] &
245 TS B2 7T} Aso] AT 4 ] oI,
ESF of2fet A At =wmolA A St Holz
according—to—protocol (ATP), modified intention—to—
treat (MITT), intention—to—treat (ITT)7} =], ATP
B0l AP 92T 2oz AT Bol A F 1Y
O 5 A 21T RS B A7) AR 245
Lo of 97 AV L AR ofAAT o
. oot ARtiE= g o' ITT 49 o] l=dl, o=
HE At dAE 286k Aol & olFole oY
e A 130k gk AR 2gto] Hrf, o] 2|3 ITT #
RS AW ToEE e @ an HHoltk
T R St sigsn], Ao
A

et Alelsha Hash

[e]

or

7]
a

S

Z Q] 291. Two kinds of HPV vaccines

Holct,

Cervarix® PATRICIA YA+ ¢+ (Papilloma Trial
Against Cancer in Young Adults)E 25 ATP#-S tiA;
o s ATPROR 2| del He o
Cervarix7} B-X31= HPV-16, 18 of tslo] ujil Eof
FA] sero—negativeo|HA] o {F2 717 (671Y) B
HPV DNA 24191 L2 At A5 (GSI001/007)7F AR
o mpAjuf WAl Fo] 5 5k o o|7hA] (T7]dA) HPV
DNAS-4JQl HL-&2 A3t o (Merck 007, FUTURE I/1I;
Females United To Unilaterally Reduce Endo/Ecto—
cervical disease)7} It} (Table 3).*

3) Prophylactic efficacy against vaccine types

Gardasilo| A 3% =2 §F HPV-16, 18 g3} o]} U
H Aghof tiet o A vl Table 49} 2T} ATP £4]0]
Ae BF7E95% oo & avkE Holi itk v
AA| oA 1 Aaprh o A=t o] A ol &
o A 7HY ool of W& H=o) HPV 8 71
o/do] E3E S 7Hs/dol 7] ot} FUTURE I,
9] ITT Ao A vl axprh W 2 MITT 244
HPV ZFAebA7} 223t o] Q& 790, 53] tid o140l
WAl 3} ZhS 71 (vaccine type—associated prevalent
infection)”¢l AL > wWE &g o] A3 E

71 HEolt.

Table 3. Outline of Gardasil (quadrivalent HPV vaccine) trials in women
Merck 007 FUTURE 1 FUTURE I
Vaccine Gardasil Gardasil Gardasil
Study Phase 1T 1 111
Control 225 pg aluminum 225 pg aluminum 225 pg aluminum
Hydroxyl-phosphate sulfate Hydroxyl-phosphate sulfate Hydroxyl-phosphate sulfate
No. of Participants 552 5,455 12,167
Mean age, years (range) 20 (16-23) 20 (16-24) 20 (15-26)
Lifetime no. of sex partners <4 <4 <4
Screening frequency 6 months 6 months 12 months
Mean duration of follow up 60 months 36 months 36 months

Primary efficacy endpoint

Secondary endpoints

HPV-6/11/16/18 persistent
infection and cervical or
external genital disease

adverse events

HPV-6/11/16/18 CINI1+
and external genital disease

adverse events

HPV-16/18 CIN2+

adverse events

HPV: human papillomavirus.
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3. The quadrivalent vaccine

Gardasil> FUTURE-1 ¢Iof 9|3} 16~24A4 oAl
5,455W0] st <= A] HPV-16/18¢] <J3F CIN2,
CIN3, adenocarcinoma in situ (AIS)o] tjet o)} a3}
= gy 339 =4 T 717 100% (95% confidence
interval [CI], 94~100%)9Act.* FUTURE-II I
15~26A4] ©14d 12,167 Tgo] et 4k 34 AtollA=
FAZF FolE| AL et 3 £ per—protocol 79 o}/ (¢
4 AIF 27] DAlOlA HPV-16, 18 DNA 3/do]HA]
seronegative$] o] 0.& w4l o] 17| ARRE THLH
THA] 22 79 HPVH | tistol= SR FAE=
Aol tiske] HPV-16 Hi= HPV-189] 23t CIN2,
CIN3, AISO| thgt &aH= 98% (95% CI, 86-100)ct. ™

ITT (_'J}H v A o] e oj/d O WA o:] oA
O HPV/AEL A2 AL Axke} AFglo] A of )l
A HPVOLsoll Aol = 9 Auu] Hwol gt
Ao FEI= 17% (95% CI, 1-31) AT

FUTURE 13} II 972 13t 15~264] o4 17,6227 9]
gt Aol A o4 Al JAlel o WAlo) o}y F 1~3
HellA /301 o489 Aol 2710 S4doI%e HPV
3} BHE CIN2, CIN3, AISY|| tjdte] 100% <% &7t
(95% CI, 79-100)2 2t ®

Gardasil2 ARESH /\ﬂ 7HA] JAF A9} HPV-16 mon—
ovalent vaccine trial 3% ZATtol| oJa}H"® WAl o3
I} A% CIN3o| gt o axk= ATP &Ao)lA] 98%
(95% CI, 89-100), AIS®| tigt &M= 100% (95% CI,
31-100) ATt WAl HE gAjof| HPV-16 E= HPV-189

O N

ojn] Z@ol Hof & k= Q= ITTHo|A HPV-16/18
A CIN39| st &7} 44% (95% CI, 31-55) ATt

U9 R
dysplasias & VIN2/32} VaIN2/3)%] ATPEA o] ols}H
HPV-16/18 #3& VIN2/3 or VaIN2/3%= 100% a¥}7}
e}k (95% CI, 72-100).*

Aol st Gardasil oW HE2] A= 16~264]2
4,065 A A1 Z7]0] WAl o}Fo| skl SAo|id
el A, 397k 4 S ske] HPV A 4

W (high—grade vulvar/vaginal

jat ofuf gﬂﬂ} 86% (95% CI, 75-92), WAlT} T==
QJH A7) Wl i3t ofluF A7} 90% (95% CI, 69-98)
ﬁ]:]' 48,49

FUTURE 13} FUTURE 1T 1tof| A v dAf w) Al

22 ofgol Aol HAY FA AHE U= 4.7227
o/doll iRt ATP 245 AlgYste] WAl ofgy} e
CIN2+, AISe] tf3toi= 100% &7} qlof gt 74| obg
of thet oy widle] axpr} v ol FF= vAA=
oFerhs Ao] Biggiet ™

Y714 v)=+ ACIP (Advisory Committee on Immu—
nization Practices of the Center of Disease Control)]
ofshd 9~26A419] Auel ool 77 U e, FA
A5A7HA] B1748 w7 Siste] tf7] Folch” watk dA) A
A7 108715 olkolA 8717 1 Al o) oo )
Utk 3% deka, mea 5o) 2ol 1A dun
BeET glom,” ulmH AF7Rete] wwrt e M7l
ol vl ulg- RO R S0 AR HHse
™ *® 2L FDA, EMEAO|A] @Xokal ot tfgt ofjit
#o1e gEsig”

Table 4. Prophylactic efficacy of Gardasil vaccines against infection and lesions related to vaccine targeted HPV types

No. of subjects

Vaccine efficacy (95% CI)

Study - End point

Vaccine group Placebo group ATP MITT ITT
Merck007 235 233 HPV persistence (4 month) 96 (83-100) 94 (83-98) NR
Merck007 235 233 External genital lesions 100 (<0-100) 100 (<0-100) NR
Merck007 235 233 CIN1+, AIS 100 (<0-100) 100 (<0-100) NR
FUTURE 1 2,241 2,258 CIN1+, AIS 100 (94-100) 98 (92-100) 55 (40-66)
FUTURE 1 2,261 2,279 External genital lesions 100 (94-100) 95 (87-99) 73 (58-83)
FUTURE II 6,087 6,080 CIN2+, AIS 98 (86-100) 95 (85-99) 44 (26-58)

HPV: human papillomavirus, FUTURE: females united to unilaterally reduce endo/ectocervical disease, CIN: cervical
intraepithelial neoplasia, CIN1+: CIN grade 1 or worse, CIN2+: CIN grade 2 or worse, AIS: adenocarcinoma in situ, CI:
confidence interval, ATP: according to protocol, MITT: modified intention to treat, ITT: intention to treat, NR: not reported.
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Table 5. Prophylactic efficacy of Cervarix vaccines against infection and lesions related to vaccine targeted HPV types

Vaccine efficacy (95% CI)*

No. of subjects

Study - End point

Vaccine group Placebo group ATP MITT ITT
GSK001/007 414 385 HPV persistence (6 month) 96 (75-100) 94 (78-99) NR
GSK001/007 414 385 HPV persistence (12 month) 100 (52-100) 94 (61-100) NR
GSK001/007 481 470 CINI1+ NR 100 (42-100) NR
GSK001/007 481 470 CIN2+ NR 100 (98-100) NR
PATRICIA 7,344 7,312 CIN2+ 98.1 (88.4-100) 97.7 (91-99.8) NR
PATRICIA 7,344 7,312 CIN3+ 100 (36.4-100) 100" (78.1-100) NR

HPV: human papillomavirus, GSK: GlaxoSmithKline, PATRICIA: papilloma trial against cancer in young adults, CIN:
cervical intraepithelial neoplasia, CIN1+: CIN grade 1 or worse, CIN2+: CIN grade 2 or worse, CI: confidence interval. ATP:

according to protocol, MITT: modified intention to treat, ITT: intention to treat, NR: not reported.

'95% confidence intervals, except 97.9% confidence intervals used in PATRICIA.

A post-hoc analyses of PATRICIA including HPV -specific causal attribution in 3 CIN 2/3 cases with multiple HPV types
generated efficacy estimates of 100% (97.9%CI: 74.2-100) — ref. ©

4. The bivalent vaccine

Cervarix”} HPV-16/18 3#A] CIN2—CIN3o] that o
Aol et 7P 22 Aot 15~254 o/ dfst
o] vaccine £o] 8,093} tjRF o2 8,069¢] oot
oAk 3AF o1 (phase III randomised, double—blind,
controlled trial, PATRICIA; PApilloma TRIal against
Cancer In young Adults) At} " Cervarix9] ofw} Frh=
HPV 749 oifqto] opd CIN2 oe] B e s Has)
Fom, WA HFE A GAC 67iEA ol DNAZA,
sero—negative?l oA ATP-EZL 02 Al avtsE X
efedeh, ohAjek 24} % B 34,9709 (B, 6.0
o] 34 7|7t & HPV-16/18 74 CIN2 o]4<] Hwoj
st HI= 92.9% (96.1% CI, 79.9-98.3) 301, T
Al Aol delo] B e Zopa] 24 At o
A7} 98.1% (88.4-100)%Ith. ATP-EZo|A 12%F-2
HPV- 16, 180] o}d HPV type} I E CIN2 o]AHe] ¥
ol ohgt WAoo} A¥t= 54.0% (34.0-68,4) ATt
AR o}/ 18,6447 = FHRlolet: o HES S oA
A TVOZO A R o] HPV F-5oll #A Q] CIN2 o4
o] ik WAIS) k= 30.4% (16.4-42.1)%<
TVC— naivegt (HRAl Eo] A] A ZHALL} HPV sero—
negative) 11,6410 4 2] a3= 70.2% (54.7-80.9) AT},

15~254] 14 776Wol ¥t phase II A5 6,497}
A ARt A+ Aifo] ofshH A HF BAlof w4l 2

<& HPVOl| 7o) Hof QIR Std o= 24 13] o]
Aol Cervarix A& g+ AL, HPV-16/18 THA
CIN2-30] T3t WiAle] FIF= 100% (95% CI, 51-100)
ek,

20094 10916 1| FDAQ] 31712 RS Cervarix=
olu|, EU 277§=-& Z33t 67712 WA=, 55, A7t
xz=2 Fod solA s77F i AejolH, Australia 5 &
7 ol A= 264 o el Al 81717} i Aol Cervar
ix= E3F 2008 6 9J=+9] HAA (Department of He
alth's immunization program)oj 2]}o] 12~13A] oA
ol ehato] 7k wALe.2 o] Eo] Aol 1t e},

5. WXIHH (Cross—protection)

Cervarixs= HPV—-16, HPV-182|o|= HPV-453 <] T
SR AP P WS FEIRE U nes

T uvTi1o&

g, HPV-45%2 A5 7799 6200 sfdste she F<

2 HPV-31, 5283} 3| Ag7sere] 1078 AHsHs
23 Folth, 27 olelgt wAl Wole] Hee et

) Zo|t} (unpublished data, GSK files), ©]2]gt
9OJ5te] WAt WY F3M= A9 specieso] £3H= HPV-31/
33/58% = AT specieso] &5H= HPV-45& oA 2t
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Cervarix ¢13-¢] GSK 001/0079] 914 2] 72 o
HPV-450] ojste] MITT BEAAHOZE 94% (95% CI,
63-100), HPV-319] tjs}od+= 55% (95% CI, 12-78) 7
& oy Ep7E =M ol st HPV WjAlo] Eof9)
Al ot @9 HPV el gt o anprh defA|
HA] " aape o thsto] kAol SThE Sl 20074 o
Holl= ol wal Heof gk Ft H o) giglon,
20073 o]5 WHO (World Health Organization Expert

Committee on Biological Standardization)olA]= ©]g]
g "wa JYETE ok HEo|EA] CIN oo A
H ool 7ha 9l -2 HPV go] Ag 5 A5 Abol| A
dAg w2 Aolsigict”

PATRICIA AT ZA3to]| )3lH ATP-EwLo)| 4] Cervarix
= 671 ol A&ZQ1 HPV ol thste] HPV-31
(HPV-1633F 7} ARE &)ofl Histe] 78.7% (96.1%
CI, 70.2-85.2), HPV-339] thalo] 45.7% (96.1% CI,
25.1-60.9), HPV-45 (HPV-188 3} 714 GALSE §)ol| o

Table 6. Bivalent HPV vaccine (Cervarix) efficacy against persistent infection and cervical intraepithelial neoplasia grade 2
or more (CIN2+) associated with oncogenic human papillomavirus (HPV) types in women who were DNA negative at
baseline for corresponding HPV type (according-to-protocol cohort for efficacy)

Vaccine efficacy

N n (96.1% CI) P-value
6 month persistent infection
HPV-31 Vaccine 7394 46 78.7% <0.0001
Control 7398 215 (70.2-85.2)
HPV-33 Vaccine 7527 67 45.7% <0.0001
Control 7496 123 (25.1-60.9)
HPV-45 Vaccine 7587 23 75.7% <0.0001
Control 7540 94 (60.4.2-85.7)
12 month persistent infection”
HPV-31 Vaccine 7248 21 79.4% <0.0001
Control 7252 102 (66.1-88.1)
HPV-33 Vaccine 7375 31 38.0% 0.0344
Control 7347 50 (-1.4 -62.6)
HPV-45 Vaccine 7435 10 63.0% 0.0049
Control 7388 27 (18.4-84.7)
CIN2+
HPV-31 Vaccine 7583 2 92.0% <0.0001
Control 7599 25 (66.0-99.2)
HPV-33 Vaccine 7720 12 51.9% 0.0332
Control 7706 25 (-2.9-78.9)
HPV-45" Vaccine 7782 0 100% 0.0619
Control 7745 4 (-67.8-100)

For combined HPV types, women included in the analysis were DNA negative for at least one HPV type at months 0 and
6 (i.e. women were included in the analysis of at least one single type). Women were included regardless of their serostatus

at month 0.

N: number of evaluable women in each group, n: number of evaluable women reporting at least one event in each group,

HPV: human papillomavirus, CI: confidence interval.

"Women with a 12-month persistent infection were also counted in the analysis of 6-month persistent infection.
'In the analysis of the total vaccinated cohort, there were no cases associated with HPV-45 in the vaccine group and six cases
in the control group, corresponding to a vaccine efficacy of 100% (96.1% CI, 7.0-100; P=0.0312).
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aFo] 75.7% (96.1% CI, 60.4-85.7)2] &EI}E Yt ¥ &
3], ATP-EZo||A] Cervarix= HPV-455 7}A|= CIN2
ool Ag7d - Wl tisto] FATAOE [O5tA|=
AUAE, oAl 407} AYSE O, WAl ol
oAM= g A= WASHA] ghotom, AA WAl Rl &
TVC (Total Vaccinated Cohort)stol|A] HPV—459F4
CIN2 o)/9] Ap-g7d 5 ol tisto] wiil Fojto] Ay}
= 100% (96.1% CI, 7.0—100; P=0,0312)%t}. PATRICIA
Lo ATP-E#o)|A] 12F59] XE non—vaccine onco—
genic HPV & Z HPV-31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66, 683 HPV-16, 18 = 14%7} T2 % CIN2 0]
Aro] ®Hof tgt Cervarix®] A3= 61.9% (96.1% CI,
46.7-73.2; /0.0001) %It} TVC (FHHolete o HF
o] o]Fo|%l 70k HF A HPV DNAS] 274 {50l 4
T e Be o)A CIN2 ol4fe] W] gt
Cervarix® aI1+= 30.4% (96.1% CI, 16.4—42.1)%2
TVC—naive (T A2t TAlof| 143-2] HPVO] 5% 54J0]
Al HPV-16, 189 tfgt seronegativeqH At & 4
A HFo] o]Fox|7] Aol oAd)Ttel 11,64175A4 9
CIN2 o|Aro] "o thdt Cervarix® aIH= 70.2%
(96.1% CI, 54,7-80.9)%t} (Table 6).

Gardasile] t3F nx} W gy} B0 117 9] 16~26
Al 14L& Ao &2 3+ FUTURE 1 91 (protocol 013)%}
FUTURE II ¢t (protocol 015)2H= oA} 34k LAt

o
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= GHA 17,6229 oAJol| Histe] 4dzt Fa wEe
SFTE™ ATPT} H]slA AT 27] dA Q] BE o)y

1452 HPVEl 2A4¢ A9t EA4sialen,
Gardasilef 2J5}o] HPV-31/45 Z+E-& 40.3% 72~ (95%
[CI], 13,9-59.0)3}9 2.1, CIN1-3/AISE= 2F 43.6% (95%
CI, 12.9-64.1) 7443}tk HPV-31/33/45/52/58 7+
I} CIN1-3/AISE= 25.0% (95% CI, 5.0—40.9), 29.2%
(95% CI, 8.3-45 5745}tk 10%9] nonvaccine HPV
typeol] thgt CIN2-3/AIS Z4 &Y= 32.5% (95% CI,
6.0-51,9)9o1, HPV-3189] a4 aipr) 7ok

rlo

6. 26M| O|= ool cist HPV ofldt diAle| Snt
(Effectiveness Above Age 26)

HPV 1% oh2 42 wi7ig ZeA 32 ool
E37]+= BFHA] 304 o] Foll= 1 2 BHlmTt A=
LAk, vpolg|20] 7+ Xpal= 404 o] Fofl AL ¥

olg] A4f Aol oJatH 264 ©]%-9] ojAof tjsle,
Cervarix®} Gardasile 1 &I/} Hilgglom 566
Gardasil 24~454] o]0 CIN2 o|Ar<] ¥dlo| tja}
o] g2 HslIth” Cervarix= 26~554] <133t
15~25A] A ehollA] wpx]dl WAl Fof g I Fof 100%
FAZE WEARE” 15~264] A ool Al CINZ
o] WA BIE Hole A G7tet vl JxR

100007 HPV-18
10004
=
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o
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Fig. 5. Antibody levels in women between 15 and 55 years of age (ATP immunogenicity cohort) initially seronegative for HPV-16
or HPV-18 antigens. (a) HPV-16; (b) HPV-18; GMT=geometric mean titre; EU/mL=ELISA units per milliliter. Arrows indicate the
vaccination timepoints (Months 0, 1 and 6). Geometric mean titres are shown with 95% confidence interval. Seropositivity defined as
>8 EU/mL for anti-HPV-16 and >7 EU/mL for anti-HPV-18. Plateau=GMTs at Months 45-50 timepoint of the long-term efficacy
study extension phase.41 Natural infection=GMTs in women seropositive, DNA negative for HPV-16 and HPV-18 from the phase III

. 06
trial.
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A7 ERER | Cervarix® 274 ©0]$-9] oj4do] st
o] JAA aIpt yepd Zlog ARxS 4 it} (Fig.
5), o] gt 4} (extrapolation)o] &J3F A7} 27 WS
“Ho 7tnl ¢t (immunobridging). ekl s o|Est A
:,’- O & Gardasil 154 1Rk ofgloju} 2HFA &
A ZANE F45to] 4t ZFAA 4 Ak ” vl
oA HPV of ¥i4lo] 9~26A lofl BI5to] Asutralia®]
A" A7 & B77F ' w7HE0l Sl AdelTh,
o] =Lo| A= ACIP (Advisory Committee on Immuniza—
oA 264 o}/e] of el thsto] R A
=2 HkS 738 =2 oA o7 17)] o]Are] HPV WAl o}
ol Zhedo] E7] ghe ole el Hgol SJstel FuS

tion Practices)

%0 ylo
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HPV o ulAle] 432)
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W2 subunt WA tetanusit} BE 7+ Y
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o] & (type) o]l HPV 31, HPV 33, HPV 453 ] 2J3t #}
378 AEI CIN ol tisto] avprt Adst avrt
TE QI (I3} AW &3, Gardasil'= HPV 45, HPV
1 5ol &gk CIN R 9] ool U7 a7} Hikan
ch,
33 o|AgtdoAE= Cervarix@ho] 45X|71x] 9] A
of tiste] &77F U@} 91 e, Philippines, Ecuador of
ML Gardasilo] o] A4 3717 U= Aol =
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