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' Abstract |

Cervical cancer is the second most common malignant neoplasm affecting women world-
wide, with a high rate of mortality throughout the world. Since epidemiologic, biologic, and
genetic data have identified a consistent association of human papillomavirus (HPV) infection
with cervical cancer development, many researchers have worked on the development of HPV
vaccine to establish an efficient program to manage cervical carcinoma in developed countries.
Therefore, the aims of this study are to overview the current status of vaccine and to
systematically analyze the development process of HPV vaccine through a review of the
literature. The basic and clinical data on HPV vaccine inside and outside the country were
collected by Medline searching. Recent lines of research on the safety and efficacy of candidate
prophylactic vaccines against HPV have shown very promising results with nearly 100% efficacy
in preventing persistent infections and the development of cervical precancerous lesions. The
variable routes of vaccine administration have been tried—nasal and oral vaccination, as well as
parental injection. Recently, clinical trials involving a large population and multi—institutions are
ongoing, and also clinical trials are expected in Korea. Although the results of previous HPV
vaccine studies are invariably encouraging, several drawbacks need to be addressed. Because
the genotype of HPV is regionally different, Korean—specific vaccine needs to be developed, and
there are many unsolved problems regarding, for example, the booster injection, optimal timing
of vaccination, and vaccination in men.
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Prophylactic Vaccine for Cervical Carcinoma
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Figure 1. Natural history of human papillomavirus infection
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Figure 2. Structure of virus—like particle

L1 VLPs(10 22 50ug)E Al H T3} iar
282 Holx| eigtom e A2 A A gk (se-
roconversion) E|al, o|= AFHAA o 2 7HAH A}
oF 40ul =& A 7H=E B ITkar okl A o €4
2 AAl vpo|H =Y 2K pseudovirion) 8] HES FIA|Z
T ASeH, of= & A nlolgix 2|

&k Qlo] AAIE ATHRS).

20024 Koutsky ‘5(Merck study)2 oAy 16~2341&
4o & HPV 16 L1 VLPsE o] o 2 vlA] BEojE
A PBEATH26), WA HPV 163} 28735 Ao ol e
ZAFsRAL, olof| T §l= ot AvkE tht o= sl

.

i
G
;

w2 4] 2,393182] A9} F) 850782 A2 =l A%
o|S& 17 P S vhA WA Fo] A HPV 16 3
1

=] 001:/\3 o]

e}

AL HPV 16 DNAZ}F A Al |}l ¥
20 Fekat 9)ok Fekol= Z17ke) 40ug G3e] WAl 2 9]
oFo| 3xte] T ATHOY, 270€, 670€). vl 671 HA
O 2 ApFARA] A|EZZ AL, HPV 16 A}, HPV 16 8
A HARE AAlSEAAL, HPV 7helo] YalEe A-folle &
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407t o 2 WAl of] @JoF Hhe 2: 12 T3] AlA]
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Table 1. Prophylactic vaccines of human papillomavirus

Prophylactic Vaccine for Cervical Carcinoma

Delivery system Antigen Types included Disease group Current phase Sponsore
Prophylactic vaccine candidates
VLP L1 16/18 |11 Medimmunc/GSK
Recombinant VLP L1 6/11/16/18 1] Merck
VLP L1 11 I MedImmunc/GSK
VLP L1 16 11/ NCI/Novavax
VLP L1 16 |11 Merck/CSL Ltd.
DNA L1 16 Pre Merck/ Vical, Inc.
Plasmid DNA Pre Apollon/Wyeth—Lederle
Therapeutic vaccine candidates
Encapsulated polynucleotide ~ E7 16 AIN/CIN || /ycos
Fusion protein E6—E7 16 CIN I CSL Ltd./Merck
Fusion protein E7 16 CIN2/CIN3 || Stressgen/Roche
Peptide E7 16 SCC 1/ 1 Cytel Corp.
Dendritic cells E7 16/18 SCC | Deuts Che
Forschungsgemninschaft
Peptide E7 16 SCC || University of Queensland
Peptide 16 CIN2/CIN3/SCC  Pre Epimmune/Innogenetics
Recombinant Vaccina E6—-E7 16/18 CING/SCC || Xenova
Recombinant Vaccina E6—E7 16/18 CING/SCC | Transgene
Fusion protein E6—E7 16/18 CIN/SCC || Xenova
A0201 peptide E7 16 CINNVIN I Norris Comprehensive
Cancer Center
BCG—HSP fusion protein E7 16 Wiarts || Stressgen/Roche
VLP L1 6 Wiarts | University of
Queensland/CSL Ltd.
Chimeric vaccine candidates
Fusion protein | 2—E6-E7 16/18 /11 Xenova
Fusion protein L. 2—E7 6 Wiarts || Xenova/GSK
VLP L1-E7 16 /11 MediGene
VLP L1-E7 16 Pre NCI/Novavax
VLP L1-E7 16 Pre University of Queensalnd
Recombinant BCG L1-E7 16 Pre University of Queensalnd

VLP, virus—like particle; AIN, anal intraepithelial neoplasia; CIN, cervical intraepithelial neoplasia: SCC, squamous cell carcinoma

body %7} >200mMU/ml7} A4 F JE=AE Do}
K= Zolglnt, 2HA) 2 3/ HE VY Foll JAE =
At A3} anti HPV 18 antibody”7} ¥4] Fctol| = 25
VR AL, foF et ol YERA] 29ttt #Al
< Fofuke Al FolA A7 >20091 AREo] 370,
770 wiol] 2k 86%, 100%°]|QTh. Anti HPV 18 7=
At o = ZFAH Al vlsl 60uiut =3kem F2kg-o
R e e s A= LR i o R B i S e

ofm|gIA| A heRdeh, SHAIRE, 11 9] HAH S T

A 3:2g.0] ol It

2004'd Harper 5= GSK¢| 390 = HPV 163} 189
27} wlalg Sofekel JAAIRE AGAT). 2 o
= 15~25419] 1,1138= o= Jn| 5l Bepdor Al
59 2 o} 670 Luch HPV DNA, |37 AL, &3
A SA= skl vl 7wt AL E A= Als
a2 Bojo] HAlE(self—collected sampled cervico-
vaginal samples)S 7}A]al PCR AAE 3] HPV DNA

X = AASII ok gAS e S8 HE T 7Y =

Hsto|AlEsx| 4155
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H7F o HPV 16 and/or 189= 90.9%2] 37} )
At} Persistent HPV 16 and/or 18 infectionol&= 100%
o] &7} ek, &k ffoF Feholli = persistent HPV
16 CIN1 or CIN2 ¥wo| 67 283t v vl 241 ke
M oFEE Sl ol & 271 Wlalw oFg o]l in-
cident & persistent HPV 16 and/or 18 infection]] &%}
Holeke AL Ws) % olck

20053 Lancetolls= MerckA}ol| 4 SYdsle] 47} @Al
(HPV 0, 11, 16, 18)< o8¢t o]z 84, F-219], |<F—d)
Z Ad(double blind, randomized, placebo—con-
trolled study)©o| ®FEEATH29). 16 ~234|17}F4] 9] 1,158
o) e mekd, 9 9 HSolN Bk HPY Al
47}A] recombinant HPV type—specific VLPs®] &3+3]

o] o™ 20ug HPV type 6, 40ug HPV type 11, 40ug
HPV type 16 ¥ 20ug HPV type 18°] E3=|Ut}, 242}
2779] WAl ek} 275w Sjok Mo Liro] 19)
), el w334 S BRI, e
71421 Felx} HZII} HPV DNA ZAAL 9 &3 9] HPV
PaAlsk AT AARE A AE
endopoint)2 HPV 6, 11, 16, 1891 ZFF =AY A=A H &

ﬂ H HH o] tﬂ-xgﬁﬂ S W= o]- ]j- 2734 HH A @d—
ol|x] HPV 6, 11, 16, =-2 189] persistent infectiono|u}
v ol WAl floF gtk Blsl oF 90% FrAask it
T 770ER S48 A FR|7E WAl FekelA] =)
A Ad Hetol vls AN =& Ao =2 YEtow 3671
A F2 Hzketo] Al A2 AARE Ak WAl FHetd
A ffoF Hemhg 52 oFE A YElth 5, 3671EA

- ] QSR TAL w S I IS

=A% (primary

HPV 6, 11, 168] @Ak do]| Ml Al Zlcto| A 2F 949 o)A L}
B o, HPV 182 ofFh S| WeRtA|RE 89%+= A
o] A F|QITkT wEaLg). ol2lgk kel thak X%
2] FA¥zHS F3l 2006\ Villa 52 51do| sl =
VLA AL £12 FABAS 202D S

= s ol

Tl HPY 47} 941 o] 88 Aol AaF
ol lom 1 A¥E 7|oe]aL ot k= i v 9~ 2349
ofd o] th gk Ql-f-T=Enlo|EH X (type 6, 11, 16, 18) A =S
WAl GARDASIL™(Merck Research Laboratories, West
Point, PA, USA)e] |l Bl P4 A= ole w84,
2], Yokt Z Al (double blind, randomized,

placebo—controlled study)S. 2 AJ8§s}al gl o 3154

AR} 71 = AL Sl
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