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Al1dAAE

A1d AT 7E H 48X

Gargano et al., 2020).

o7 Al 9+ - A (International Agency for Fesearch on Cancer, IARC)®ll
A Bagk vpel] mpEW AR A MAIA R oA 4HAR
S5k o2 2020d AR & 604,127, AFEAF = 341,831 o2
FA = A H(Ferlay et al, 2020). HPV7F @& 2 ¢kell 7)ol gt A8
7 Aol A v i, o, A, SRS s #ge] ke A
=

7} Z7vebar o Bruni et al, 2019). AlAIA o2 20200 A2
=]

ol
i
32
O

> (Ferlay et al.,

2020). FAH-S A diFE w2 gas Auek o] glon

Iy Ao ® YEFTHBruni et

al., 2019). 2020 FH ¥ T = FALY A5 Y= L JAAS =
st3le] 431,296%, TS 984129 ol Atk AbEAE 49 AH$ A
2 200,535M, 77U 481439 o2 FAH A tH(Ferlay et al., 2020).



P
=
a
av)
<
ol
fal®s

#d ol " AA 20209 FA wAAA

o A 2} ZHQEY Ag g Fs HYs!
2373 -9k 604,127 15.6 13.3
PRty 50,365 0.65 0.54
9] &<t 45,240 1.2 0.85
el 17,908 0.46 0.36
=y 36,068 0.92 0.80
A=, T3 377,713 4.8 4.1
At 53,583 0.69 0.57
T-o1 5ot 93,412 1.3 1.1

D A Ae W @Az 5
229 Ferlay et al. (2020).

[32 2] HPV s o kel d AlA 2020d 574

o AP R} zAg! Ag gz AgE!
PR Rl 341,831 8.8 7.3
PRty 19,293 0.25 0.20
o] gt 17,427 0.45 0.30
)y 7,995 0.21 0.16
=y 13,211 0.34 0.29
d=, FAL 177,757 2.3 1.9
A At 22,778 0.29 0.23
Tol et 48,143 0.62 0.51

1D A5 ATk B3 A=A
229 Ferlay et al. (2020).

A A B A7) 5 (World Health Organization, ©]3F WHO)E A&7 59+
I 19 HPV #d AW =4 B
5 7kel w7t E
HPV #Ale x3tst AL 7

A e

TAZA TS A st 7}
/\}%‘(National Immunization Program, NIP)d]
%389 tHWHO, 2014; WHO, 2017). & A7}

WAL 27F WA (HPV 16, 18%), 47F WAI(HPV 6, 11, 16, 18



), 97F WAIHPV 6, 11, 16, 18, 31, 33, 45, 52, 58%)o.2 Al F/F7F 3

ow, Il A= 2016 6¥€H-E 27Fek 47F HPV ®lo] =74 &

Aol =] vE 124 oolE dFow FRHFFTS AAska JrHA

A7 9], 2019). = bR E A ol HFES AR mokA= ALw

veton, JFES Y Axed A A4 HadY HF 7150

Ak 59 HE=, digssdagaadd 549 4 2 HEH
x

(27}, 47F, 97F WiA)e 7o AEH AT (A w2, 2020b).

@A) @aolA e FrkaggE Aol og HPY WAl 4% o
Aol opuw, gEEel @As Wik e wAe A4S HPV 7 A
He Ay

__([l
HoE Aol Yehux gon 7y oR s F9d E
§71el #E AN BE A oA HPVE Antele=

1)

g FREE Aol T AL shbel werom AN
(WHO, 2017). 20134 552 Algtow w3 93 So|A HPV 7}
YRS AR el dobs T@stun Qo

I UTHAIHW, 2018; A #1724 €], 2019).

HPV 97} WAl dAA =7l ibdE Abdol XEshyo] x| erh
Kim et al.(2019b)& &t oJ Aol lojAl HPV 52, 5882 FHE°| o}
2 A H&E ol 97F wiAle] 7| w7} 92%7FA] E=7}Ekthal H als)
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A2 Ay AT &

A 1A AERFFFT HO]H

1L AEHFE vold s 2 B 39 AF

HPVE A& o7& FF7E vlolgaate] dFos A4 HE
of oaf vli-oF Huto] AT JeH4 AuAl wet HPVE =2 ¢
S fFEsts 9 d T (high-risk type)d ¥4 HHS fFadsis AddA
(low-risk type)o.2 vt} HPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59,
68, 69, 73, 28 To] YT o R EFIHH, AYILoE= HPV 16,
18] iAot uYdT HPVE AFARY, 2, 92y, &4
oF, s A, 7

X

pLe

Y FdEn £ 2x 23 2

AZHEEY ol7|2e] FAAGL ¢ =EXT AAEG A AR E EE}
o] AAole] &E7|7} wlolgl 2 7Hdo] Ho| Ao}y
% (Recurrent Respiratory Papillomatosis, RRP)S 23 4 dtH(Lee,

2015; Ax kel 5 2017).

Ki et al.(2018)-> HPV wWAile] 2016\ =7t W& AP o=2 Ay
71 el 7]17k1 2002 F-H 20159 R RIEFEe] AFHE A
TARE v T HPV 749 fdd A% fuA 2 uge

O

o
i
o
pats

459 HPV %l 29 F4UoR @& 848 77
m, HPV ##d ZAW& ICD-10 #4HIa=

(A63.0), 75 ¢HC00-C10), ‘%—E‘%(CZI)
7 F-9H(Ch3), =7 H(C60), 74 HF(D00.0),

o
o
ofo

ol
ol
&
o
1>
~

S
Rad

d
=
X

9] & 9HCB1), A HCB2), A=
F=(D01.3), #F=-73*+(D06),

o°"



9] (D07.1), &(D07.2), &74(D07.4)¢] A=A ¢F, FA FFF(DALD),
Abg 3 - (N87), 2 (N89), </ (N90)e] o]Fdo= AQeofstalitty. F43 4
3 HPV #d Ak &x = 94 45 20029 12,7199 <14 2015
43,8357 2.2 344 Frhekl e, o g -9 20021 66,179 <A 2015
d 219421 0.2 33w F7betith #AF G osuHe] Ag Tl 9o
A 2002 539.8 USD(757.9 USD, =7k B4 $F)elA 20151 1,074.9
USD= 2u) Z7FstSlaL, o2 2002 27k B4 & 3 o 5]
7} 7585 USDel™ 2015% 9 609.9 USD= vh4 ZHAaskivsE 3l

[ 3] Ul HPV 49 #d 49e) a=d 84 & 2 4 3 oz

i o]

A= o 7 g o mn’ o 7 g omn’

i (USD)? e (USD)?
2002 12,719 757.9 66,179 7585
2003 14,988 828.9 79,407 6885
2004 16,503 770.7 87,990 643.1
2005 18,032 7985 99,360 6315
2006 20,373 976.2 118,919 708.8
2007 23,148 1.089.1 138,975 7179
2008 95,487 1,096.1 158,851 687.7
2009 28,360 1,056.8 168,428 680.9
2010 20911 1,066.5 185,566 665.8
2011 33.362 1,068.0 200,945 631.9
2012 35.247 1,137.4 198,370 625.2
2013 38.082 1,025.6 201,248 610.4
2014 41.591 1,023.8 208,635 603.1
2015 43.835 1,074.9 219,421 609.9

D &HAE7HAFE B4 2 F o 7]
2) 200278 20157kA1 €] H+4t 1 USD = 1,100 KRW
229 Ki et al. (2018).



[¥ 4] 20158 HPYV 721 #+ed 2 o] o m

HPV A % o= HPV 719 ppy
= S (million USD)" w Sl 71 &
i (million USD)"
<+
T7 9391 39.5 0.9 2.2
AT 2384 116 36 30.8
TFOIE 843 35 1.1 30.8
FE 2071 5.8 5.1 83.0
98 588 2.0 0.8 39.7
2 383 1.4 1.1 78.0
AEAR 27540 75.1 75.1 100
<7 <300 0.6 0.3 50.0
AApe FE
TR <200 0.1 0.0 2.2%
FE <100 0.0 0.0 83.0”
2GR 29,605 10.7 10.7 100”
9l < 300 0.1 0.0 39.7%
A< 400 0.1 0.1 78.0”
&7 <100 0.0 0.0 50.0”
FA/ G B
A2 7] Abeb] 46,614 6.0 5.4 90
5 5042 1.2 1.1 90
AF73E 148,628 23.1 19.4 34
a4 985 0.2 0.2 9%
9% 309 0.1 0.1 76.3
% 263,256 180.9 124.9

1) 20029 5-¢ 20157412 B+ 1 USD = 1,100 KRW
2) 7 ¥9le] eup Ay slelge] FAstrha 74

A5 ¢ Ki et al. (2018).

L Ki et al(2018)2 HPVE AW 7loj&s #&3ke] 2015 =u
HPV #d ¥ &2k 5, & o84, HPV 7o & o8HE F433

ol



PV 719 & ol8H]= 1249 million USDE HPV
°] 20159 ZF 9] =H[<l 180.9 million USD® 69.0%%E =] s}

B &
v

N

%)

o

o

i

jan

ash out 7] 7+& 2902 &tof, 20109 5E 20179714

[ 5] 2017d EAe HPV #9 #d dWeo WAE, 23A 4 H 7|
HPV ## HPV 7] HPV 7] HPV 7]4 HPV 2
A A3} 5 a5 an F4? 71918(%)
<+
T 24.7 0.10 297,431 22
AL 101.9 0.39 1,701,946 30.8
TRAF 477 0.18 443,149 30.8
B 276.3 1.07 1.230,462 83.0
=7 33 0.13 162,335 50.0
AR
T 1.1 0.00 438 2.27
B 15 0.06 32,747 83.0”
=7 145 0.06 10,940 50.0”
S/ G B
27 Apek 25,426.8 93.34 3,811,100 90
T 2,320.2 8.97 778,313 90
1) HPV 7ol &of w2 ol 109HE o WA &
2) HPV 7101&< uked &t 3 o ofah u)g (k9] @ A9)
3) 7t ®9le] otz A9 v)ogo] Ui 7HA
g AA7A 9 (2019)



[ 6] 2017 oI HPV 7 &+ Ay s, Askx 4 1854
HPV ## HPV 714 HPV 7] HPV 7]4 HPV 24
A A&z ¢ uHAy g Aan 24?2 71998(%)
<+
7 17.2 0.07 168,237 2.2
AL 20 0.08 260,099 30.8
TR 89 0.03 79,057 30.8
PR 240.2 0.93 1,743,640 83.0
oS 56 0.22 428,766 39.7
A 54.6 0.21 456,806 78
257 - 3978 15.35 36,953,717 100
A &E
7 5 0.9 0.00 279 227
A} 7 - 10,982 42.02 10,203,588 100”
Rl 23.8 0.09 28974 83.0”
oS 476 0.18 57,461 39.77
| 117.8 0.45 124,090 78"
FA/AYg Hd
A2 7 Apek 13,326.7 53.34 2,077,676 90
5 1,087.2 4.19 267,867 90
2374 B 85,324.7 329.15 16,579,539 84
= 11,782.1 45.45 566,036 9%
9] & 5,081.6 19.60 349,610 96.3

1) HPV 7]ef&o] w2 <1 10933 24
2) HPV 7] &S woldk 3 .
3) zF R9je] ozl AH y]o]go
g A7 2l (2019).

IR

2. ARHTE dholP s WA L ZAARHE AHY
dA HPV WA Al F77F e, 271 WAIMHPY 16, 189), 47F

WAHPV 6, 11, 16, 18%), 97} WAI(HPV 6, 11, 16, 18, 31, 33, 45, 52,



588)o] it} 27F #Walel Muteg A (Cevarix®, GSK)E 2007 &5 A
A F7ME o, FudA s 2008 2 FA oA 7S k) 4
7} @191 7heba (Gardasil®, Merck) 2006 7l =pol A 591& ¥9kar,
Il A= 20073 S9s wrol Al Folu(HAE ¢, 2016). 97}
W AlQl 7Fep A 9(Gardasil®9, Merck)2 20141 w] oA A2 3]71E wt
dkom S A= 2016 & 7FE WSTHUS  FDA, 2018; Min et al.,
2019). AFooFEtd A o fETHA AL wtEW, HPV 27F
Aol g Wk 9-2541 oA B EA, 47F WAl ®E 9-264] o =
4, 97F WAl el A9 vk 9-454] o g3 7k 9-264] HACA 33 HFL
2 37} wigkom o] 27} WA 97} wWAle] A9 wk 9-144], 47} W

A2 7k 9-13A101 4 23] HFol et s 7bE Tk

d

k.

o
A
o
1>
o2
)
2
D)
AC)
(e}
2,
N
X,
N
S~
>
o
=
=)
ojf
o> Mo
2
ok
o
a0
N}
N
N
=
>
1o,
ot
o

A vgy B AR tia) oW &3E KBSl ow (Herrero et al,
2011; Lehtinen et al., 2012), -7+ HPV 16 ¥ 183 74l dis] 7%=
g oS Bled, 49 1F WA HJFo] A o5, HPV 16, 18F ¢ %
@ol 93% Fagh Aoz HixAth(Herrero et al, 2013). 47F #4l¢]
A5, HPV 6, 11, 16 % 18& | 93 Ast= A 45 HPV 74, A
AR, A7k o] e g¥E Holal 9l om(Giuliano et al.,
2011; Garland et al., 2016), 7%, &, =5, =49 Td= T3
ZaAtE AS 9589 (Olsson et al, 2009; Wilkin et al, 2018;
Schlecht et al, 2019). 97} WAl s 37 #dE A5 € 1T
v A AN A MEE 95% oo 4w maE B o (Joura et
al., 2015; Giuliano et al., 2019; Saadeh et al, 2020), @3} ¢S5 AH
WHA-S oF 80-85%, 90% ol WslSd th(Buchanan et al., 2016; Zhai et al.,
2016; Saadeh et al., 2020). B3+ Guevara et al. (2019)= 97} #2lo] 2]

=
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WHO(2017) 37H¢] HPV WAl Fsradd5olA HPV 16, 18% <l
} )

o8] F2 WS AFARee dysh gas) WA nedy, T,
237t BEW Ao nusgov, HPV #ae Age g Ao
Sxol Wt 24F e NgsA

T}

U bW HE ARG 201618 HPV 27F, 47F WAoo &
124 94 HAds o= 671€¢ ow 7} 23 “w AYsti Q)
ow, A 71 W 1A HEE g5 A4S 13 ATdERY 2404
b7 A7A 22 HES A Detal drh(E R w5 2019). A AR 7]
ol 2w, 201999 71 A AlA 106700l A Sk S Al o R
HPV oAWdFS A3sta QA tH(WHO, 2020). 97F MAS =7ho i3 &
Ao EZsksl w7 27l e R S vla 5ol dom(Lee, 2019),
20189 7o w WS EFE e w7k v=, S5, olgE ot F
Z 2070 =0 vk (A3 ¢, 2019).

Al 2d WA FAAY Bt

B R Hopq AA4 B a4E A el BgAA 29
£ 99 ol Ad el W RAGEFLY 4F A4, 7%, o
O4F 5o Uetow FYE wEd Ay SwolA Balo] vm EAsE
I:H
H

o] th(Drummond et al., 2005).

AAd B FPede HA-vE 24 (Cost-minimization analysis,

CMA), "]-&-a 3 2 (Cost-effective analysis, CEA), ] &-&& &4

(Cost-utility analysis, CUA), #H]-&-H<¢ 24 (Cost-benefit analysis,
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4 (Health related Quality of Life)
Ay AxE2+= ARASYH(Quality Adjusted Life Years, ©]3F QALY),
Aol B 44 (Disavility Adjusted Life Years, DALY), S5Aa74d<%
(Healty Years Equivalents, HYEs), SAVEs(Saved Young Life
Equivalents) &< A 37} 7y o] 9low o]&S& v&y 374 v ws}
= 24 ot (Drummond et al, 2005). 20206 7R E = o okE
BARBAA wEH AAY 4 7IHoRE HE-88 EA4S 78
Aoz Aty Ay AxE QALYE /Y, ¥384, /M4 59 @

2 HAa Qo obd g AA% Uetow AR tE A7 ARES

=
=1
ol
ol
N
ofo
o
of
ol
O
rir
e
=
>
~
Rl
ofo
]
M
o
)
&
o
ol
%
£
Y
ol
f
juiei
jubal
>~
Rad
o
N
)

=
€, 2020b). Hl&-He] LA A, A
B gt e R AAEste] Wlal A sk Wyelrh o WHle AW
st 2 AbEebs Ao &9 9, &5 5ol wE kA 549
W S| #A Sor BAR o AAA GUtelA ol g

A & JH(Drummond et al., 2005; 73X AALE 7L, 2020h).

¢

AAA Hrrel A3 ARZ2e 5882 ytEolAA ZIdEtes &
2l #HF AF(final outcome)E AFE3H= Aol AXEH, AdAFTE
o] &3ste] Hrtet= AL oY AR FEAFAA HFTZAYE AT

=
Fogle A9 gl By $ES Ba AF ANE FAT F o2 B

;

ut

N
ul
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1o,
2
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M
=
1o,
S
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WAl tigk AAAY £ Ao, WAl Zz o] o Wy H
et g 9E wkedstar, WAalo] okt Aol WAE7| 7EA] Al Tke] 21
A =A% Jel s Fetelr] YalA e Ry S E&ete 3o 2
Q3 (Drummond et al,, 2005, Kim & Goldie, 2008).

AAA EAHolA P ofHl AlxEe] P5s HAHsty] 95 o] &3
A FAER, T4 A8 oFe] wet 434 =3 (mathematical

model) ¥} H]484 X3 (non-mathematical model) & F+&& 4 9o

B Ry BiYgn FAA HIAA A9 AHEEHA &et
TA BYES RE Y 59 #go® dd A e #AF AFdA Al
T3t A 79 AR5E FEste= A 54 (empirical) I 5 =

o274 ®y F AA A E¥(decision analytic model)> H 7o ®
A kel 7g wol AgEE W o R, Kim & Goldie (2008)94]
= olE BP9 HAo wet FEEAT A AR HH0m By gho]
g} W3le= Aol wEbA F2(dynamic) 23 A A (static) =
ok, & WAls EgddAe Wyt a9 ow Wk A
AR E Ao me WskeE Ao wel €& A (stochastic or
) 283 A4 A (deterministic) P o2 FEIIATE A WA
A 402 2y U gidEe] dso] AR s e= A MAdS
w2 zmEsts Ao wEl F3H(aggregate) =&, 70 (individual-
based) B o= ettt vl WA= Abdo] A&E A Fe A ot
= Aol wel o] ik(discrete) R A< (continuous) RP O E FESH
H, oAl WA= ARkl wep 2 "Hi—f& A7 FdE 7 de
A
x|k o

probabilistic

of wzl MW (open) = H A (close) ZFo=2 FESFITE vl
tog mgo] o] RyEl] Ay g4a FAEE Ao uet Ay

_13_



bk ol A9

=

o7 TR

&

} 8] A4 ¥ (non-linear) X

£
o

le)
all

(linear)

N
%0

X
N

;io

N

& Goldie, 2008).

ISPOR A= a4 Ao lojA

A% ZAge] 93H(dynamics)©]

=
)

el

B

el

|

—~
o
"

-

(Pitman et al.,, 2012; Kim & Goldie, 2008). =121} |

ol

B

el

®

w2 do] wAelw 2499

)

5

oy

o] A tH(Mauskopf

et al., 2018).

B!

i

B
[

oo

)

A77k 9k
s} 9](2010)=,

1=
B4

H -8 &

s

o))

He 21(2007)

9]

Al

He

(2007) <}

ki3

_(H
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3o fourd o m AT A 1540 WelsE ol A 100% HE Al
1,90099 €, 50% HE Al 970004%01 289ty Bustdo JE diY
AR oA WA JFow o 7hed A AR A e 2 g
wolm, AL 100% HE Al 1,20099€, 50% HE Al 6204¥9e= F
Atk mebA oo M) Bl Ro] we AR FAsI A o]
e Aoz dAdsidr. #H23k 9201000 = WAl HEol i
7HA g Lol 33 HE Al 100% HEFNAM wES Z-7F 139199,

137691107 FAs g, Bl 47 399919, 4149107 FA 35 o]
Hgo] Wolut} e Aow muste] FAAol gl Ao Adeg

=
b oleh A €012 Ve 58 B4 A3 w124 ofolE A

o2 HPV diHES Aol =94 A Al 33 HIFe A4S
L349QALYsS F7t2 = Aol tis] n&L 59890l 2o AT
A2 W E-E8¥ = 32009 1/QALY ® AFEE ATk whgbA] nE E A
ojA ¥ Aoz qesit o] F 20149 FgFRAgRATUAA o]

2
ATE wgoz ARNS FYstel, 28 WF A FAFRE A
Egate Ae w§ TAFols AES EEAATHAHND, 2015). A
A4 019 ol Sl BE Auvg Vs WY e
A9 Tjg el efotel 41 58 B4 FRstg =
W 124 el Al PV MAS BFANE o, £

S I P o
o 5000 PIAA g AoE

Qul o] 4209 flolm w213
Mge 24T 5+ Ue Aow F4%

T

=
SRR X

8 Aol Az, FZEHQ wE&-FTE& WE 650-1,3007
QALY s, v§ E#HQ o Busg ey S
B AT BF BHRYES BAA Qx, F 23 A8, 4w
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A wduds Fdst. 7k E ARlClA HPV 97F WAl g,
ol goff, ofo} A= el i v - B ¥ E-TE& NS T
g TdS AESAT 97F WA gl lolA HE BaAdS geld
APAT= 6oL, 3] Aol A Hojm A 744 H e ol A
97F MAlS HEsteE Aol 471 Wl vlsf B8 T A oldtal ®alstSl
thovlg ZaAolta Baugh 39 F 192 BRE AES ddow AT
= $ 33} L (Boiron et al., 2016), 202 oA S Aoz AT Yy
A 3@ AF F 2de] A = BE Al o] 47F Wil A 97 W)

A AFor desh=s Aol vg Azpolgh=s 2ES R alskl a(Brisson

et al., 2015; Chesson et al., 2016a), 1#H 2] A= oA 47} WAl 33 H

T= ¢hE3F 13-184 A=l 97F WAS FUF FFEe A HE =
Aol A] rbar B a1E tH(Chesson et al., 2016b). HPV =7Fa &
Abdoll A ol Shdfjol] ik H-§ B S Gl daldT e 143 0] Q)
Row, BE AFNA AFAFEE Byl EIstdon, 1199 +d
oAl AAY] AtulAE Egslal 8H o] FHAA FAFY, Y
= X w3 BE ATolA Hd We 39E Ngd ¢ UARS
FARYES SEATh 1499 HaA A5 F 8| FdelA 47F WAl
HEe] ol gzt v§ EdAoletal Witk H]E JIA ot
Haud 88 F 69 AFolA HPV #d A3 F T4z #do] s+
Age ZGA 8o 33513 2 (Elbasha & Dasbach, 2010; Chesson

et al.,, 2011; Bresse et al. 2014; Laprise et al., 2014, Haeussler et al.,
2015; Olsen & ,Jorgensen, 2015), 2H 2] A= ofo} WMAl HFEFo]
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75% oletd w BE& FTIAHolgn HiSITHKIm et al, 2007;
Chesson et al., 2011). wetA oo} WAl HIFEo] vt dAd A g
= Bl x34d A5, ol Furt o 84 2HE b HAL &
°159t}h. Ng et al.(2018)0] ¥3stu A & A F

A& 97F WAl ofof H ol S HFo Qo] v EIAAS &<
3 De La Fuente et al.(2019) AGolA = FHFS %!
o, A3 oo} i 47 WAl HFel v s Bl

ek STt HE AP AAZE ¥-§ G olebal Harsklth
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T WAl FF A U4 A 35
1 HPV 47} ¥ia =k 124 oA g
2 HPV 47F W14 wk 124 oA 2 I Had o3
3 HPV 97} WA =k 124 oA Had =
4 HPV 97} wial wF 124 o4 2 34 Had
A A ke v 124 oolE Ul E HPV 47F #A & 23] HE
< HIE O

s glolth. Z1E SulelA AlFE= HPV WAl Zzod) z
Atk 7 HA gkS v 124 dolrkA] ggete] BE dHS o
dow HPV 47F #Als 23] HFFske Aoz, 3 A diotel A o=t
5 g dictelth Al HA ik ®F 124 ootE tid o= HPV 97t
NS 23] HFsts Aow, 47 WAl oist= HPV 47H4 # 3
(HPV 6, 11, 16, 18F)°lA 57FA #@dHPV 31, 33, 45, 52, 58%)& =
g3t 971 MAle HFste] oAstE HPV 4382 st wWetelr)h
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WAl diohe w124 ofo} W ol U HPV 97 Wae 28] A
Fohs o®, A WA deld dadAsh dses HPY #3% 3%
| verez Ause.

rok
=
2
o

jnd)

B oATE F 1870 Jbye) Aud mEES Y FYste] no

& 100d o= ste] A & ol F vk 124171 e 997 AZEE st
A THChesson et al, 2016a). &4 7I& AlFS 201992 WAl HF A

2 7Hgete, A & B FAE= A Jd 879 MY AT E
AR e SAHAA Bud 20199 FRlsHAL
ATk A el o] F v 1247F H= 997) SEES QI T
= 1009 Fb v 12419 A E QA5 Fdettial 7hAske], 2019
124 FRISEAYJTE FLdatA A&t & ZSE9 A
S SAF 20199 AW EAA Hagk AXJAFANA AMER FE
o] AbEeh A 9 dEd AR AMYES 1009 Bt dAsoha

% |

7H kel A &8t o (FA%, 2019), A4 71F FF 99A7F HE IS

o~

3.8

i

rd

A

)
oF
3

B s HPV 94 35 % o4 S Akle] mAe 938 uv
[SR=3

TaHO *U%PJl ol ASH pel A M wnE AEsud
SATHAZ R GG LY, 2020b). B4 PR AFHA e AL W
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2
o

QALY(2 X2 A+ Quality-Adjusted Life Years)E =3 A

=
M §-L g BAS £t

=5
e

o
rr

2 A= HPV 29y #d Ao Aoa Hd WS 31837
23] Chesson et al.(2016a)olA 7id3t AAZA 5

O

T2l Chesson et al.(2016a)¥ & d3tA WAale]l REgart FHA A &H
= 1A i) e

A gls X)), WA HE 2 HPV +9F
< % HPV % #4949
of d®E AE(Z2)e vl el Fz uwiErAel FE e
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% 9/]13"?}]:} E‘Xé %—}': féll«,a.,t"‘:~ Ak,a,t:(17€)Ck,,(;,t*1+60k:;1i }‘L§
E]D:]’ C’k,,;,t*l% C"]«",(L*S,t*1—‘:"—];| Ck/,a+5,t*17]‘|_x‘| jéiL(kQ/] }\O]_EH /\E)]BE_:;'?__ k,
o] adle] 5412 FA Ao 9 Hit, 124 vwkmk 1004 o] Al9))o]
W, o 1258 9A7AA ¢, 9 Bis YERITh e A
W A A HE P (sexual mixing across age groups)= WG E7] 9%
Aoz FHA T (assortative mixing) =, L3I AHT ol HE
o] o]FA FoR 7tHste] Hda Aot FdsiA 0.1& 7Hdsta 4
< A&kt
New entrants
———  Notvaccinated | (8pae)[1 — Apar(1—E)] Vaccinated
Never acquired HPV »| Never acquwed HPV ——
— {6:¢] W) Death
Death
\‘“\(6k.a.t)’.{k.a.t(1 = E)] i
~ kat(1—E)]
(l_ek,a.t)a'k,a.t \ -
w \\ v
Death Not vaccinated Oxa. Vaceinated Death
+—— Acquired HPV(ever) »  Acquired HPV (ever)
(470 @)
(29 1] HPV 39 HA +4 =& & =Y
(A59: Chesson et al., 2016a)
2 A= HPV 7] Aol A Aol wiX &= ggFo] mijg- A&
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M
|
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9
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4% 54, CIN2/3, VAIN2/3,

1d, 471 Apek]
2l

Pk whepad

9

o}
=
o]

o

v g2 7§, Chesson et al.(2016a)2]

-

R

]‘Oq Rk,a(POPk., {17‘/100’000)(A I;g/pe)ck,aflag,t*la,g

gtk 714

)

sto] olgolgoz

HAl =]

[¢

ary

[}

=
=

=

=

Al

o} pel

29, CIN1, VAINI, VIN1
Al

L/Rg

=]
=

o

R

}ol(lag time)
H

]

=

i

-

7
VIN2/3

QALY

¥

file)
Ny
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do

NG

el

ol

bob et

S

= 275

Z] o
] —

of |4

sto] mpgEre] H = 7]

b4 2], 4 3] [4 4]ek 2
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ok Hl§ B QALY S ¥
5

Hxtgo] Hal

SHHKim &
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A
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—

Goldie, 2008; A 474 <], 2019).
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StATHA &3 <, 2012; A A7 <9, 2019; Chesson et

S

1deg A3
al., 2016, Ng et al,, 2018).
6. 47 3H

-

T

Aol A= HPV

=

Fol &4 8t th(Ng

RIS

=
=

[}

3} ol

oF
A=

o] A}
et al,, 2018; De La Fuente et al., 2019).

ES R

X, A7) A

=
=

] 7H7g kel whet 4.5%

T

75

3

3

°FE AA4

99 el

2

3

B A

A7

, 2020b), H]

457141

Al
A=
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(1) B9 943 13

re
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-
o
o
2
oX,

Yol A= HPV HAlo] wE HPV

P
Ll
Q.L_',
r
(
i
ok [-1:1
o,
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HPV e A4 a3 A4 Has 2
, 2008; Shanmugasundaram & You, 2017). ¥4l a3 % §5&
2 670 € ol HPV A &3S BE olsf @A A 3
T2 dAA o] (Prabhu & Eckert, 2016), =] 413}
AR B7F Aol det A2 HPV A4 AdEs &
I AFEZ AESE AT &S] 9], 2012; A 9], 2019).
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Arbyn et al.(2018)2 A Ad W A<l oA A HPV 47} ¥
a7

/\

ok AAAH FHALZS 35193, Bergman et al.(2019) A3 o
v%
oS

Aol Al HPV 47F % 971 wiAle] gyt ofgk AAA #dnZdS F833)

Atk F A9 7‘4]74]7‘q TN dFE HE LIS vtgoeE 934

o 04/“01]/‘1 HPV 34 6719 2 127047t A& digh we
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3
aig

o

=K

79

B

2011), &

DerSimonian and Laird &%

ol

]

i

ol

ol

ME Ao AEAR A}

W o] th(DerSimonian & Laird, 1986; #<=< €], 2011).

B

i
o)

w

sl

=K

o] AAERNeH, HPV 47} Wilo|

!

=]

]!
=L}

o]9)t}. HPV 97}

8%H

oy

el

<

2
2
o]

gk A7
ol

A7 el
tel 16-2641

3|

o

Signorelli et al.(2017)2] 97}

LK

o ]
bel )

S

b

7
Aol HPV 6, 11, 16, 18% ol tf

4

3
ok

T
ol

R

al

—_
file)

X

[Sa= i

5
A3t o] Aol A HPV 47}
of wEw, 9-264] oA 1%

o= ]
=

97}

=]
=

Bergman et al. (2019)¢]

ol

g

=

al

2l

AAY &

ki3

o

ﬁo

1
T

Aol

Frol o

EERRE

sl

2 oo o
(genometric mean titer)

e

-
R

i

H

(seroconversion) 9] -5 24714744 =4 A3}, 47} WA 97}
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BEE HETA 100% @A G Ik Bausidch. HPV 97F wal
< HPV 6/11/16/18 3 Oﬂ/ﬂ HPV 47} wA3} vws] nldsAo] &
Hof 47} Wale) A& EN Fdste], Yeix HPV 31/33/45/52/58

go] A &PAEL HPV 47 WA} wxrss gioka 7148k sl

AFATFANA Bugt AHAAES dEeATt FA9 A5 HPV 97

WAlol ek AE£FAHS Bagh AT % el flol, A4 &3
sYstrta 7t st A8 S

ZA3}+= Arbyn et al.(2018)3} Bergman et al.(2019

=

3
>
2
>
rok
~N
i
o,

N
N
o,
=
ofo
e
:
)
m
2,
(o
jus]
=
)
o
fu
T
M
X
2
£
o
)
1
o
r2
1
i
N
M\
(o

e
2
!

r

= R 12419 oo} B HolE AR %35& ’\]X%}‘?i Nk

of Sty 23] HTS dEshe AR Ao, vk 12419 4§ 23]

HFol Ay glom 33 o Hla] H DAl Q%E]ﬂ‘:]r(l\/[eites

et al., 2016). w4 Per-protocol(PP) =

8, [ 919 ZoHF=E 11 & AAd &4
RR

H A o)
T’_f"! %}]\_'é‘ H]’

Aldstslon, 1 A= [#
o AFeME 6/ME ALAAE #, 1270 A& 9E RR
apol gl AT & EF T 2y 6/01d ASHAEE RR @s

2§89

of oA HPV #2lo] HPV 118l didte] A &7dE RR 95% 4
Fg-Zko]l 0.01014 268%2 FJAHAT. a8y 118 dis] AS5E9S
Hugh JddT = 1doln, Wl HETolA A&HAAe] 0x1esE Hal
HAoH(Villa et al, 2006). =3+ /MEFI S Husx] & 6/118 59
A&RAS Bauste]  dwEREAMC E23EA gL AT 9
Castellsagué et al. (2011)¥}, A& 93 Ay H2yo] st/ Ras) A
9 AdATF+ £3 Yoshikawa et al. (2013)o A X a1gk wlo] uf=w4,
AT B A HETolA 1189 A Y Aom 24l

= g

o] ofdelA HPV #W4lo] HPV 1139 A&7 AE] 86%
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Ae NuEAor dgsd B8 NgE B4 AAstel, e §9
o 95% ATFOIA shebE A%PAE Pa(%) dBH g Hwo

A A0 0F Hgste] EAssin,

]

HPV 670 A&7

3 RR [95% CI] VE [95% CI1”
6 0.12 [0.05-0.31] 83 [69. 95]
11 0.08 [0.02, 0.45] 92 [55, 98]
16 0.23 [0.12, 0.43] 77 [57, 83]
18 0.05 [0.01, 0.27] 95 [73, 99]

1) VE(%)=(1-RR)*100, VE=Vaccine Efficacy, RR=Relative Risk
A= Arbyn et al.(2018), Bergman et al.(2019)e] XA ¥ A5 i, A=} A4k

[ 9] o1 e] HPV 6/11/16/18/31/33/45/52/58 & W4l &

HPV 6704 A& 1270 A&

%8  RR[95% CI] VE [95% CIIY RR [95% CIl VE [95% CI]V

6 0.03 [0.00, 0.46] 97 [54. 100] - -

11 014 [0.01, 268] 86 [-168, 99] - -

16 0.07 [0.05, 0.09] 93 [91, 95] 0.07 [0.05, 0.11] 93 [89, 95]
18  0.06 [0.04, 0.09] 94 [91, 96] 0.07 [0.04, 0.13] 93 [87, 961
31 0.05 [0.02, 0.10] 95 [90, 98] 0.04 [0.02, 0.11] 96 [89, 98]
33 0.01 [0.00, 0.071 99 [93, 100]  0.01 [0.00, 0.09]1 99 [91, 100]
45 0.03 [0.01, 0.09] 97 [91, 991 0.03 [0.01, 0.11] 97 [89, 99]
52 0.03 [0.02, 0.05] 97 [95, 98] 0.03 [0.01, 0.06] 97 [94, 99]
58  0.05 [0.03, 0.09] 95 [91, 97] 0.05 [0.02, 0.10] 95 [90, 98]

1) VE(%)=(1-RR)*100, VE=Vaccine Efficacy, RR=Relative Risk
A7 91 Arbyn et al.(2018), Bergman et al.(2019)o] AA A A+ A, A=+ A4k
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(2) BN AES

20161 6¥€-H =7heAE
AHF AdA =3
124 A1 Fadem A 7 W 1A HF5S 4R 45
Z5H 2404d &F A7A 22 4F e Adsta o 2ae A
o] 2021 % =7t BHE
F AT A SAdEE AN EE A2 [ 1019 2o

3 Abg) ol %
ke, 2020b).

[3 10] HPV #9Z dAdHs d3Y
T8 gane? ik al
AE0F  HEE%) HEAFE  HEE%)
20033 AY 236,817 146,934 62.0 128,303 54.2
20043 A¥ 228,040 116,550 73.0 147,703 64.8
20053 A3 210,144 184,054 87.6 163,287 777
20063 AY 216,905 193,006 89.0 162,104 T4.7
20073 A4 240,736 206,576 85.8 151,345 62.9
20083 A¥ 226,914 104,750 46.2 19,802 8.7

1) 2020.11.30.7] &
2) WA e FAMAT FUSERJAT 7IE o4 Fad

A5 Ay (2020b).

w ATl s AR Wdel 2 HEE
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, 2018; Kim et al, 2019a, 929 & FH Y, 2020). &<0=(2018)0
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& 476%, AL 86.2%= AL 2v] HLrE zFol7t U omH,
ghal wehd FehAl ojmuE o R 3 dhed & A EI9)(2020)
|4 Bagk vpe] wEW 25w ashd JEhae] HPV WAl
TES %909, Gt oHye] 682%°A HE AFe] dvta F
o, 1 F 6/l ool MAE HIEsHATP SR ofHy=
184%¢° wE#atdet. Ed 5w FHEo] FojAE A¢
Ago] 682%AA 76.2%= S7tetatt HE dEE T FERT o
2 w2 Ao YEgAY, g Jd7E xdete Il Aol A
sk AA dole] HPV HFEEL vl AxF 3
AYATFE vt o 2 7 124 dof HFES 50%= 7M. 47 9
2 e 97F Wale diste] HE et = &g Wl HEeH, J

) piY
% W2 FRsh duglol ofoh @ gobd WA YEES FAstin 7}
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4F WA T2

7] B R A AZEEN] QAZ=EXN2
ool i HF 75%, 0% 809, 0% 70%, 0%

N

ojo} Bl Fol i HF  75%, 50% 80%, 70% 70%, 30%
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DA ES] 244 o= a3 9(2012)9F Choi et al.(2020)° w2}
A= e 849 ﬂiﬁobﬂ Al 7

EA7E FEIE 5 o #H Z=(V027,
A AR AgstA T E 14]. V027 =9 F
g7 AP E o] B3k 715 A12020-188% < whek 2020
W 99 19HE 2AHAE Ao H 2019974 = AHE S A8 tidel 7] el

FEFE ICD-10
n =2 o3z rt g AW (C00-97, D00-09, D32-33, D37-48)°
V2T 2 wm we 99

SES O AU TELEHEY 537 S AHH(C00-97, DO0-09,
VIS p39-33 D37-48)0.% HmE woe A

52 Al 5EQ2RE 537 AT AHC00-97, D00-09,
V94 p39-33 D37-48)0. 7 AT w

= . A==}
A TEJYFREE kA

Sdlel #g 7], (2013.01.04. A2013-45= JRA = 5L
2020.09.01. A12020-188% = /WA= 7] olde] Z) EH 1, ¥E 2, ¥E 3

B odae Ay, 4 2 e A AR A ndsisen,
CIN 1, CIN 2/3, VAIN 1, VAIN 2/3, VIN 1, VIN 2/322 71§&3] 9
(2012)¢F ICD-102= Aol wep 2 ow Aostrt. 2w
(D06), 2 (D072), ¢+(D071)e] AA¢Fe] 4-F, CIN 3, VAIN 3,
VIN 322 E/F3tATh N7 A4 o|FAvts fgt z==2 372
=7F SAAY N879¢F Zo] W EHE JH A=
of we} w3tk N8It N9 A 99 o]FA 9o th& u|
A s el sEEEVE gl AeE A9skar, N893w
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1) N873 #o] &% z=7} @AY N879, N893, N903# #o] AA|Ew oldAde] S
N870-N872, N890-N892, N900-N902¢] = o] ulaz} uj A

20159 1€ 195¢ 20199 12€¢€ 31¥497HA] A FARE vfg o= 2017
WHH 104 G2 A8aE AFEstdon, & AgdAds 20199 % &
S By g8 [ 1612 20173 5-H 2019974 A 2
HE Ak 4 1098 Y 2 E(Crude incidence rate, CR)¥ ¢
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20199 el HPV 4 -
=

o3t FReholA o] Frha S7Fskel 904 ol
Ao A 109+ 9 35099, 15208 02 AL o]Foon FAFH(HAL
2 1T, o] st %LOFOPM A% Ae dAHoz =] Tt
g4 FketgrE 80Ul A 7 =L BAES B FEAAT] AL
w7 LAES 0ol A 0% R 415309 02 A4 e Ao 3l

} =

o

tElytth CIN, VAIN, VINS 7_} 30
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Chesson et al.(2016a) =3
obst7] 9s8ll, 2+ HPV #4 ¥4 Ay 4
A9 71o&2 [£ 1813 Zv As A5t As A
FhebFu oF A A (Institut Catala d’Oncologia, ICO)$} ==
A A (International Agency for Research on Cancer, IARC)9] 2019
HPV 2 #d AW HauMoA =g o= fdE
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lav)
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Ho
ol
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Ho 1B
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Eal:

£
o
112
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i
ok
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e 2
3
flo o

MRS 2wt FEetgion], o R Ao ohah Aok W, dw e
xS EF obrlotE ddew 4EF HPV #3E AW 7des

g3l th(de Sanjosé et al, 2013; Alemany et al, 2014; Alemany et

al., 2015; Bruni et al, 2019). 772¢, 959 2 4 ¢9 HPV #+%

WA 7]od8S Shin et al.(2002), Kim et al.(2020), Kwon et

al.(2019) el 4 B gk gs &stidth FEAA 7] AbvbA e A5 A

73 £1(2009) 9k A e 2 5(2017)el wE gAY A 7] AbmbF] o] 909 0]
o

ol HPV 6, 1130l 93t Zeolegta Histslo VoS3 Ay 7]

& A9 U A4S xS A7 Alg 019471011 U HAES o

do 2 % Park et al(2014)o14 A91E F3JA HPV 6, 1189 2
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[% 16] HPV #g ¥¢ Z2we] Az 4 10w 3 2285 2 de g3 S48y
. 2017 2018 2019
= N CR ASR N CR ASR N CR
% A 2,080 8.13 869 2,039 7.96 8.24 2038 796
T-ol 9 926 362 3.89 850 3.32 3.44 900 351
o} 427 1.67 1.81 364 1.42 1.48 390 152
A 81 0.32 0.34 83 0.32 0.34 105 0.41
A7) Abek 34,527 134.99 133.05 37,338 147.79 146.54 40,280 157.29
o] AL 1,374 5.36 5.61 1,331 5.18 5.30 1,312 5.10
T-o1 59 194 0.76 0.80 147 0.57 0.59 175 0.68
o} 383 1.49 159 318 1.24 1.28 336 131
9] &3¢} 212 0.83 0.87 168 0.65 0.67 199 0.77
a4 155 0.60 0.64 148 0.58 0.59 144 0.56
A 73 H- ot 4,388 19.05 19.43 4,630 18.02 18.18 4,367 16.97
CIN 1 103,421.32 403.14 40071 108,291.73 421.39 42028  110,865.77 430.91
CIN 2/3  55284.68 215.50 21423  54,867.27 21350 212.85  55,270.23 214.82
VAIN 1 553.26 2.16 2.23 618.71 241 2.45 726.58 2.82
VAIN 2/3 536.74 2.09 2.16 510.29 1.99 2.02 567.42 2.21
VIN 1 151.97 0.59 0.60 43272 1.68 171 381.79 1.48
VIN 2/3 315.03 1.23 1.23 284.28 1.11 1.11 312.21 121
A7) Abet 17,458 63.05 67.26 17,275 67.22 66.76 17,431 67.75
D SgdEe] FUESALTE FE3le] 109H T DAES 435 dR T2 DAB] 49 20199 ATV E0R TEE] A
e AR Z9 A7 2 (NHIS-NHID); KOSIS(SA A, 91752l AlaT/A/d5 1A Fu52dael)
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[3 17] 20199 HPV 4 #&d ZWe A/A5104)E 103 25

a3 0-9 10-19  20-29 30-39 40-49 50-59 60-69 70-79 80-89 90- CR
o T 0.14 0.38 0.95 2.25 4.96 10.74 19.62 29.24 34.83 39.09 7.96
T 0.00 0.04 0.03 0.22 1.80 574 10.49 12.50 11.48 4.34 3.51
Ry 0.00 0.00 0.06 0.19 0.68 1.96 3.35 7.25 9.22 15.20 1.52
=8 0.00 0.04 0.06 0.11 0.12 0.42 0.68 2.05 4.14 2.17 0.41
3 71 Akmt 3.91 1946 37023 41539 165.15 66.13 35.39 21.16 21.27 1955  157.29
ol T 0.10 0.45 1.65 2.40 3.83 5.97 8.74 13.16 18.74 20.90 5.10
T 0.00 0.00 0.06 0.14 0.34 1.16 1.36 1.70 2.93 0.00 0.68
it 0.00 0.00 0.00 0.14 0.49 1.79 2.72 3.96 6.44 4.78 1.31
o &% 0.00 0.00 0.22 0.20 0.44 0.85 1.29 2.36 3.01 5.37 0.77
A 0.05 0.00 0.03 0.09 0.39 0.78 1.13 1.75 1.56 2.99 0.56
Az 7 ek 0.00 0.04 3.76 19.39 23.31 24.16 24.76 25.85 28.60 19.70 16.97
CIN 1 0.00 2016 627.04 77021 62824 52560 35462 196.52 67.19 20.10  430.91
CIN 2/3 0.00 6.74 27018 42943 32029 238.06 179.64 116.76 46.31 1454  214.82
VAIN 1 0.16 0.14 0.99 1.21 1.85 6.00 7.18 4.10 1.43 0.00 2.82
VAIN 2/3 0.03 0.11 0.93 1.21 1.78 3.42 5.96 3.46 2.18 0.00 2.21
VIN 1 0.38 0.34 2.35 1.50 1.25 2.09 2.08 1.31 0.85 0.00 1.48
VIN 2/3 0.16 0.56 3.03 1.35 0.68 091 161 111 1.20 0.60 1.21
3 71 Akek 3.79 4158  271.36 99.75 48.54 31.00 17.84 11.31 8.00 5.37 67.75
Az FUAZEY TRA%A 8 (NHIS-NHID); KOSIS(& A7, 7533 b Alat7/3/d8 148 Fl55aYd+)
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[3 18] HPV #3d¥ AW 7] &(%)
e 3
a6 1 16 18 31 33 4 5 58 )
CIN1T 06 11 28 74 24 27 12 67 11
CIN23 00 00 396 72 82 85 06 86 187  Bruni et al(2019)
Ag7Awer 02 01 563 117 25 47 20 15 37
VAIN 00 00 538 00 00 00 77 154 00
49 00 00 413 22 22 43 922 22  op  Alemany et al(014)
VIN 50 00 8 50 00 50 00 00 00 de Sanjosé et al(2013)
slemel 00 05 181 16 05 00 11 L1 11  Bruni et al(2019)
sz 00 00 357 00 00 00 00 00 00 Kwon et al(2019)
gl 00 00 673 38 00 00 00 00 19  Alemany et al.(2015)
+4 00 00 53 105 00 26 00 00 00  Shin et al.(2002).
Fe®ek 00 00 486 08 00 27 00 04 16  Kim et al.(2020)
A71Akek9 765 159 - - - - - - - Park et al.(2014)
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Al gl Awd R r &S AEetden, A" we AHoem Qg
ol gl g ol7} gloka 7pAste], AA 109 H EHE AHESH
Atk
[ 211 HPV #Z49 ¢ 2W9o 199 Fit Fo] o g5ug
o 192k 988 8(9) 29k o mH&(%))
- e RS EFA % EFdx
o Tt 13,271,584 16,476,921 4,257 447 9,996,745
Tl 17,338,666 17,759,940 4,579,726 9,490,890
Rlasly 7,498,690 12,966,721 3,613,473 7,623,859
=AY 6,816,245 11,400,202 5,248,137 12,007,035
/3 7)1 Apet 194,611 238,207 - -
o T 10,846,661 14,403,169 3,215,675 7,587,438
Tl Tk 12,603,212 14,402,129 3,476,897 7,049,766
Rialy 10,726,647 13,555,333 5,613,328 10,086,205
o] g5 11,016,049 14,347,976 3,413,328 6,019,696
=)y 11,425,642 14,127,687 6,985,122 14,540,920
A3 73 -2k 12,829,714 14,888,364 4,706,143 11,165,760
CIN 1 196,486 219,960 - -
CIN 2/3 667,033 1,075,992 - -
VAIN 1 259,763 318,171 - -
VAIN 2/3 852,376 1,259,877 - -
VIN 1 139,210 202,435 - -
VIN 2/3 995,485 2,014,132 - -
’d 7| At 192,133 219,542 - -
1 20199 7% 27} 2%
AEd: ANAZEY AN AZAE(NHIS-NHID); KOSISCEAIH, &AHAE7EZAL AF

W 0 RE 1A 5)
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8.88
7.25
9.68
11.69
9.15
7.66
10.70
10.81

Q

1.77
2.49
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0.04
1.45
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1.72
1.95
2.34
2.73
0.04
0.36
0.10
0.37
0.04
0.40
0.03
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16.75
18.26
20.96
2.95
417
3.27
6.00
1.74
512
2.94

o
o

AF AR
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VIN 1
VIN 2/3
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9.78
10.61
9.94
12.16
10.74
13.98
31.64
21.20
15.43
12.04

21.48
28.30
18.39
18.46
0.09
21.32
30.42
28.35
29.30
25.58
25.30
0.08
1.07
0.28
1.45
0.08
1.76
0.07
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[ 25] 98 A9 97 2 9 JF FAAHES: )

A8 AT e R s e dE AT <
12 6,156 24746 42 18980 106,693 72 9,009 38,093
13 6,587 27,045 43 19081 107,314 73 8509 35262
14 7034 29476 44 19,142 107641 74 8021 32,551
15 749 32,037 45 19,164 107,670 . 75 7544 29,965
16 7970 34,724 46 19,147 107,401 . 76 7082 27,509
17 8457 37,533 47 19,089 106,837 . 77 6,633 25184
18 8,956 40,456 48 18,992 105982 78 6,201 22,991
19 9,464 43,487 49 18,857 104,843 . 79 5,784 20,932
20 9981 46615 50 18,683 103,430 . 80 5,384 19,004
21 10,503 49,830 51 18473 101,754 . 81 5,002 17,206
22 11,030 53120 52 18227 99,828 82 4,637 15536
23 11560 56471 53 17947 97668 83 4,290 13,988
24 12,090 59,867 54 17634 95291 . 34 3,960 12,560
25 12,617 63,292 55 17,291 927714 &5 3648 11,247
26 13,141 66,727 . 56 16920 89,958 86 3,354 10,043
27 13,658 70,155 57 16,522 87,043 87 3,077 8,943
28 14,165 73,555 58 16,100 83939 . 33 2,817 7,942
29 14,661 76907 59 15656 80,818 &9 2,574 7,033
30 15143 80,189 60 15193 77552 90 2,347 6,211
31 15608 83,380 61 147113 74213 91 2,135 5,470
32 16,064 86,458 62 14,218 70,820 . 92 1,939 4,304
33 16,479 89,402 63 13,711 67396 93 1,757 4,207
34 16,879 92,191 64 13,196 63961 . 94 1,588 3,675
35 17,254 94,804 65 12,673 60,532 95 1,433 3,201
36 17600 97222 66 12145 57,130 96 1290 2780
37 17915 99425 67 11616 53769 97 1159 2408
38 18,199 101,398 68 11,086 50,466 | 93 1,040 2,080
39 18,448 103,124 69 10,559 47,235 99 930 1,792
40 18,663 104,589 70 10,035 44,089 -

41 18,840 105,782 71 9518 41,038 -

AR BAH, AQInE2AH2019 A7), syl A¥). BAH MDIS, teR=

A
(20210301 %)

gl
)
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[ 26] A e 2714 A £ S99 e ed)

AR ALY S4WE | AR A 2R E | 9% A S48
12 50,902.26 42 58,134.37 72 9,847.47
13 52,261.92 43 56,743.01 73 8,887.08
14 53,596.27 44 55,259.28 74 8,006.75
15 54,899.21 45 53,703.47 75 7,169.83
16 56,164.44 46 52,069.60 76 6,408.05
17 57,385.52 47 50,379.91 77 5,691.40
18 58,958.37 48 48,627.80 78 5,046.91
19 59,671.54 49 46,837.31 79 4,464.20
20 60,720.79 50 45,009.46 30 3,920.83
21 61,699.57 51 43,152.91 81 3,440.14
22 62,601.43 52 41,266.81 32 3,000.64
23 63,420.11 53 39,378.18 33 2,620.46
24 64,152.81 54 37,484.75 84 2,260.78
25 64,787.50 55 35,995.96 85 1,953.54
26 65,321.90 56 33,719.51 86 1,676.14
27 65,751.11 57 31,862.75 87 1,443.54
28 66,074.52 58 30,032.57 38 1,233.01
29 66,280.73 59 28,235.39 89 1,049.88
30 66,370.14 60 26,477.11 90 888.03
31 66,340.10 61 24,763.09 91 745.78
32 66,193.25 62 23,110.70 92 630.87
33 65,919.40 63 21,497.61 93 529.42
34 65,522.47 64 19,941.24 94 441.55
35 65,007.25 65 18,444.62 95 372.21
36 64,366.05 66 17,022.95 96 312.77
37 63,605.05 67 15,653.11 97 256.25
38 62,732.02 68 14,362.62 98 187.34
39 61,740.37 69 13,139.56 9 117.52
40 60,639.17 70 11,966.80 -

41 59,439.13 71 10,873.74 -

X

A5 BAA, AG9ELEZAH2019 A7), sNky] A¥). BA%Y MDIS, UERE.
(20210301 ¥+2); KOSIS(EAH, AW ®, AAEZAAE)).
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Qtreat*HQ;r + (Qtreat*HQer 1>’< [1 - Dr])/ (1 + 7/')
(onst*HQTJrQ* [1 - DT]*[l - DT+1])/(1 +7")2

(HQ,  ,*[1-D,1*[1—=D, 1)/ (1 +7)?

[¥ 27]2 20199 SHldfzAlola Hadk AW dd
3}

£
(BQ-5D)7k Aitolm, 184] ot 19-2041 2he] A 7S F83h9

[ 27] FH74H &FHe] 2(EQ-5D)

[

[/\1

2]

3]

4]

a3 o &
19-29 0.976 0.975
30-39 0.983 0.974
40-49 0.976 0.974
50-59 0.964 0.958
60-69 0.961 0.940

70+ 0.904 0.875

A AEae A (2020a).

[ 28] ¢ 9 AW episode ¥ QALY #AE

4w e g sha gt 4 g
CIN1 0.007 0.000 0.105
CIN2/3 0.010 0.000 0.115
VAINI 0.007 0.000 0.105

VAIN2/3 0.010 0.000 0.115
VIN1 0.007 0.000 0.105
VIN2/3 0.010 0.000 0.115

371 Ak 0.024 0.008 0.100

22 9: Chesson et al. (2016a).
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0.300
0.830

0.200

0.210

0.250
0.510

oh
I
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0.330
0.520
0.520
0.380
0.061

0.240
0.160
0.160
0.200
0.000

0.285
0.320
0.320
0.290
0.0305

259 Jit et al. (2011).

22|

Al

65.0%

~n

Hur et al.(2020)
Ahn & Shin(2011)
A £(2017)

Shin et al.(2011)

KOSIS(x.

75.4%
66.1%
66.9%
80.5%
71.1%
67.2%
70.3%
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%9,
2
W
)
Ry

GAE AHA AT 2 dFdAE 4 QALYE 7Iso=2 Jdsh
%, strongly dominated WS EF Al eetAth 1 o Holde digh
52 [CERZE #t=3t 5, F718 o7 #jA| e extendedly dominated th <t

S Fgesd o, wjAlE extendedly dominated tHelo] f1o] strongly
dominated tets WA FH Holde diks tEoR FHEFAHOE

ICERE 4F=3F)

2 A wE 124 oolE Ao E HPV 47F WAl JF ek HPV
97F "l ofol ©E HFHU H&o] ¥, E¥e ¥ I Hi¢h
(strongly dominated) .2 BlA| = 1o, 7 124 oo}l Hole] HPV 4
7F WA HE tiekE HPV 97F WAl ofof & HJF diek 9@ HPV 97F
B FY A HFE ditEn Hvgo] Fa, 3 v A et

(strongly dominated)o. 2 wl A= At F diQto] wiAl= W ookl

1) QALYE &A% =ZE d}7]d, ICER= A5 4 W]8-8-84]2 Incremental Cost-Utility
Ratio, ICUR® 2L & &= <t}
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HPV 97} #4l oo} v HF tiety HPV 97F #WAl Py &
etS o2 ICERE Ab=3r ZA3stity. HPV 97F WAl ofof o
A4S et} Wlastel HPV 97F WAl Py s JF tieke] ICER=
°F 1192222759 /QALY = At=¥Av. HE&-a34S Adstr] 9%
ICER 9AIgte= t4FE 9201214 Bag 1d FEdge]

E o ALF A (Willingness to Pay, WTP)Ql ¢k 30509HdS E A4 7|+

=
AFQL 20199 02 E7HE BAS of 3304ntd S A8 A ¢

, HPV 9
A g A 4F e M g-mshHolA e AoE ey

8
AAZS 7lFez 199 GDP #+& Fa
(2015)2] ICER A%k 7150 g =2d1Ad Qe folr FAlgo g7t
A oHoz ICER 7] 085GDPAA 1.2GDP A== A Astn,
e]Hq oz 2GDPE & F o Akl AAgke] HojAE ShEH
T4 ow Fa Yrel & dA#S 1GDP welgta Bl o
oo B 20199 1999 GDPE oF 371139 o2 0.85GDPS}
1.2GDP& 7} 3,155WHY), 44539k slgdsty, o5 A& AHox
HPV 97} WAl 9y 54 HE ek vj&-an&olx g o=
Byttt Adatd o g Ae goke HPV 97F WAl ojo} v HF tjoto]
o, v E-g g 7zl A o] dieks dElstE 212 dd dich(status
quo)Ql HPV 47} M2l oo} i o] wls)] ulg§2 d7tstdr a7}

= A7) cost-savingd tiote 2 3ly ),

[ 31] 71284 A3

oj] oF H]-8-(9) FYHQALY) ICER(¥/QALY)
47} ojo} vr= HEF:  22180,808,496,851 48380.6  Strong Dominated
47y Jd A HE 22652,749,501,055 52,4656  Strong Dominated
97} oo} ©rE HFE  21,970,043,159,852 57,276.1 NA
97} Fd BA HEF 22,528,765,898,492 61,962.5 119,222,274.5
_ 55 —



A2d = 24 23

ERERORE -

WAl o a sy At FEFE A=A FAsy] 9lsto] HPV W
A 8 AE5L9E RRO 95% 4133k ek shgte] st &
o2 W B4E AAsgion, oM HPV WAle] 11 3l o
g AR ek ghel A ok AHE As 2ol aat glvta 7HA
3ol

WAl Jgake] &gk ghs A83F G, HPV 47F 92l ofof T HF
ek Jy S A Uk I ditez wjAlEden, F2 et
o2 ICER= Ah&d A} 97F WAl ofo} s HE3} nalsto] 971 W)
A Ed A AHF dieke] ICER g2 oF 10410%H1/QALY = 7] &4
datrvk stopg ot & Aol M ued wE-aad AR
FEor HE-adHA] ¥ detew yehgt WAl gate] A9
s A8 A E=F upTEA R, HPV 47F 92 ofof ©hi HJF it
Bt HFY FA AF U I didtem wiAE e, 97 WAl ofo}
o A ik} vaste] 97k WA Fy s HF tieke] ICER g2
oF 11,588%Fl/QALY R A= o] wE-aaAolx 92 ite= e
Wtk Al B3 Ashete] Mol AatHow Ad diek2 HPV 97b
WAL ojop wE HF dicter uvEpiew, Vi 24 datet FdsiH
Hlg-gad o] ZlEelAl o] digke Ad¥ah=s A2 A tik(status

=

A 7]+ cost-savingdt tieto = Q15 ),
Ay WA gy vE-ayA 2

2 e
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[3 33] W4t 24 Ax-mal H$E
HETE o <k ICER(¥1/QALY)
47} oo} Ty HE Strong Dominated
47 JYd BA HE Strong Dominated
. L/]_ .
oj o} 70%, Hol: 30% O oo} BE W NA
97 Y4 A HE 92,054,040,9
47} oo} = HF Strong Dominated
47 FY BA HE Strong Dominated
OF: %, o} %
oTok 80%, R T0% o ool v g NA
9 9y sA HE 150,485,869.3
3. YA E
Ay WA Eo] A [H5 2] AAE Esteve et al.(1994) uwpz} 4
@ 20199 Ew AW wAEe] 05% 4B T AR il dFehs
Zrom wMzE BAS A& Ay AW HAEo] HL&-aHAdo uzt
@ 9Pe FA BT A0 GERGULE 3]
[ 34] 978% ¥4 Zd3-dy 24 &
WAl 5 g2t ICER(21/QALY)

47} oo} ©m HE Strong Dominated
wAE g 7 HY T4 HE Strong Dominated
e NA

97 FY BA A= 137,372,007.2

47} oo} v H= Strong Dominated
waE e 47F &Y A HF Strong Dominated

FCE i} oo} w= gE NA
97t ¥4 A HE 98,597,668.5
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4. HPV 97} ¥4 714

AZE A 9] 20200 Bl Fo] WEHE 2 ATHFS
gk 27k, 47k 97F WAl H)E = A
&3 P 7pAe 7+ oF 1253579, 155987, 192384101tk A YA
gt 27F 2 47F WAl W]E-2 Hlgo] A A <F 40%,

48% & ¥ F=Fold o, mEkA 97 WA v§ Hat FAEQ M4%E
el

g3 5 HFE 18800¢= AF HE<l 8893w WA= A

o,
of
R
o
f
r\l
4z
M

= = 3L
°f HFERE X

Al a1y d wE-a 3 AR stell M, HPV 97F WAl 7+
Bl

-2l dEdFe vAA B2 Aor dEs

97} WAl 714 g 2t ICER(€1/QALY)
47} oo} ©x HF Strong Dominated
88,0354 47% Y9 F Al @i‘ Strong Dominated
97} oo} w5 HE NA
971 Y sA HE 126,307,363.3
. & &

2 A7es oo AdgdTol ] Baugh ApgelA Farsto] R £
ai7lol, QALY A& sty A3 g W W= #4485

Fastsit.
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AW EAE GBS 95 ooz wWAHYY ¢S g W
ICERE %58 23}, 97} WA oo} 9% 4% thotat wlarske] 97} o

tiqte]l ICER #< oF 1,663%/QALY= H]-&-g 3}
9l Ylerow vhEhukth 3%, 5% A& A4 A9, vE-wIA
Astolt GFL A ggrh 971 WA ofo} B PF cherdt i
stel 97} WAl g B4 4F diote] ICER @& F&o] wopdss

)
Zrkshe 2GS wolv] 3%° WARE AW A% o 6708%4

-

o ICER()/QALY)

o o
47} oo} ©x HF Strong Dominated
0% 47y d9 A " Strong Dominated
97F oo} T HF NA
9 9y A HE 16,628,693.9
47} oo} ©m HE Strong Dominated
304 47F 9 A HF Strong Dominated
97} oo} @5 HEF NA
o} U 54 A% 67,084.367.3
47} oo} = HF Strong Dominated
iy 47 FY FA HE Strong Dominated
97} oo} T= HF NA
97t Yy s HE 141,785,605.4
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< HPV 97} W4l ofo} &% 3 dicts} HPV 97F WAl
U A A% Uigts o= ICERE A4kttt HPV 97F WAl oo}
9= HF dicky waste] HPV 97F wWiAl w3y FA] HE ke
ICER #2 <F 11922227591/QALY= &=k vl g-av4d& o
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Al HE Ikl ICER #2 oF 1663WH/QALY R ¥ AFolA 28
AAGERD oF 3,304ntd B} stop vjg-F oAl ko= LpERE

HPV 47} 92l ofo} v HF dicte] 4, 97F Al o
F ekt mlaste] HEE FomiA JIE B A5 diSh(strongly

w
DS
dominated) &2 YEMST HPV 47} WAl oo} g HF uite] H| 8o

e AL HPV 97} WAl olo} g HE uiete] Z7ba 97b wlale] n)
grth 2y dwow ola) Ay wgo]l T Ao ot I o4
A

S0 T A elel] W) HPV 52, 58 9] %ol ol 97} wal
E7b 920744 F7hethE A E(Kim et al, 2019b)9 7 wehe g
oJFTh WAE BH 53 A 0% FUES 4§34 w, HPV 97k
WAL elob B WED S 97F WA g B4 HE ek v wtel
HPV 47} 940 ofo} &% HF tjote] wlgo] x &t e toto
2 stsgleh &, @A vee] A7k BUsn AP 4 HPY
07k W FA HE el 4F tadel sus :e 97k Ma AHow
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HPV 47b 93l g B4 g% kel 49, HPV 97b 94l olo} @

= AT it 97 WAl Y HE ikl wls) H&2 wowAM &
v W2 g% dk(strongly dominated) &2 UERFOH E AFolA F
g3 BE NAE E4A AT Z3E B HPV 971 WAl ofo}
= HF ey} wlaske] 47F WAl Fy S A HE dicke WAl 7
= Yo HF e Sz 2Asks Wlgo] Av, 97F WAl ofo} &
= AT ik A rjojmel ofof HFEO] wol AX Y Ut 4
7 Al dy S A dijkey g71el HPV 47F #A 9y A4 A
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07k WAl ool wE HE et W) HF hge) S <shel wAy
S ol ol Bl AW w4 Pae ENE O Yo U

Ebst .

T oUrE "oz ICERE AAtet Ay, 97F WAl oo} ws HF

o 97F Wl JFY A HE diete] ICER #2 v &-a ¥

AL Adstr] Y3 dAF oF 3304wt H T =of 97F WA JY &
Z o
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rlr

= HJFH dRlEiA dd A HFY ol va il
FAT(Ng et al, 2018)o wz} 2 A9 =2 oo} HFTEZ FAH
e wgomw Qs oo} @ HFI thv|sto] Hol GiE 3t
A T3 TV ZA FR7lA vEd AR Bt =
d Kim et al.(2007)3} Chesson et al.(2011) F3gt Bepdzp n]=pof A
HPV 47} #A1 ofo} wi HF iy JY sA HF dite] 45 oo}
WA HFEC] BRET WS W H§ ZdAoldtal Hisg o,
Kim et al,(2007)9] - ofo} WAl HFEo] 90%= S7HES o =
A HEFS WA HA S Hd 58%7MA] SHFU e HlE EF oA &
I8

[e]
24 Ag gegol vg-aayel Anel 9

fo
2
Og(:‘A‘
2o
-

o

thal ®asksinh WA



Fo vAE Ao HANATh 0% el v Anot A v
§3b A A7 BUsTE G sl AW AR, 97 A
U EA 4F Uete HE-mRA o tehgth Ed 97 oo}
9= gF diotat wastel 97b 9l B4 4% kel ICER #e @9l

g0l Bold4® FheE A8 wATh ok ¥ e Bl BAe:

Aol e, wae] &x o

Aee gt A X AT 1008t 1 BA JigkelA, He
#

Aol Ae]l 0l 747t 7HE

ol Ade=x 2 a3t A= Aol7] WiEolth 0%7F ofd FEo o

A FleS AEske A2 vEFeA] Fa 2eHste FHE A

715131 9lo](Severens & Milne, 2004), =% Aol EA 7|7t wp&
o

AAZ S1Q019)E WA Sk EE Aol thge] FHE Fa
b olgy] wiel A%E el Waste, dol Hrjel ol Wt F
P@ AR 2 ag-nnd #rte Be4e AFadth 71E 999
HPV 941 S7bel 3352 12-134] ool & tjdo sty o, dAol
A M 4E Bedel tirgel wet FAY BAE Attt oo}
HE 8ol ol clob 9% tulsi dU BAHF] vg AAHolA o

goit, ®E ua 4 AP o@ BEE o)
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i)

—
—~

9-(Equality of

treatment for all sexes and sexual orientations)& il

M gY BAPES ad A% g BAHRES 1 B34 AR

Uehdth olgle AnE wgor 9= 124 Wols wa ¥E U4
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Risk Ratio
IV, Random. 95% Cli

Vaccine Control Risk Ratio
Study or Subgroup Events Total Events Total Weight IV, Random. 95% CI
1.1.1HPVE
NCT00090285(ph3, 4v) 4 1239 33 1238 803% 0.12[0.04, 0.34)
NCTO1862874(ph3, 4v) 1 479 7469 197%  014[0.02,113
Subtotal (95% CI) 1718 1707 100.0% 0.12 [0.05, 0.31]
Total events 5 40
Heterogeneity. Tau®= 0.00; Chi#=0.01, df=1 (P=0.90), F=0%
Testfor overall effect Z=4.40 (P = 0.0001)
1.1.2HPV 11
WNCTO00080235(ph3, 4v) 1 1239 15 1238 682% 0.07 [0.01, 0.50]
NCTO1862874(ph3, 4v) 0 479 3 469 318% 0.1410.01,2.70)
Subtotal (95% Cl) 1718 1707 100.0% 0.08 [0.02, 0.45]
Total events 1 18
Heterogeneity: Tau®= 0.00; Chi*= 0.16, df=1 (P = 0.69), F=0%
Test for overall effect Z=2.90 (P = 0.004)
1.1.3HPV 16
NCTO0090285(ph3, 4v) g 1280 41 1264 827% 0.2210.10,0.44]
NCTO1862874(ph3, 4v) 2 472 T 472 173% 0.29 [0,08, 1,37
Subtotal (95% CI) 1762 1736 100.0% 0.23 [0.12, 0.43]
Total events 1 48
Heterogeneity: Tau®= 0.00, Chi*=0.10, df=1 (P=075); F= 0%
Testfor overall effiect: Z= 4.47 (P < 0.00001)
1.1.4 HPV 18
NCT00090285(ph3, 4v) 1 1327 25 1347 67.7% 0.04 [0.01,0.30]
NCTO1262874(ph3, 4v) 0 404 5 485 323%  0.09[0.00,161)
Subtotal (95% CI) 1821 1832 100.0% 0.05 [0.01, 0.27]
Total events 1 30

Heterogeneity. Tau®= 0.00, ChF=0.19, df=1 (P = 0.66); F= 0%
Test for overall effect Z= 3.52 (P = 0.0004)

0.01

01 10
Favours [Vaccine] Favours [control]

[F-291-3] FA4d 2 HPV 6/11/16/18 & 671 €9 A&7 A E(PPEA)
25 4: Arbyn et al.(2018), Bergman et al.(2019)°] A A E A A, A= Ak
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Risk Ratia

IV, Bangom, 35% CI
Phase? nal (EnZ, 44 0 M4 A7 209 1000%  0.03 (000,045 t
Subitotal {95% CIj 214 09 100.0% 003 [0.00, 0.46]

Tofal events. a 17

Heteropenady Mot applicable

Tist for averall aMect Z= 2,50 (P = 0.01)

212 HPV 1

PhaseZ nal (ph, 44 0 214 3 209 1000% 00140001, 268 l
Subtotad {25% CI) 214 209 100.0% 0.14[5-01.2.5-31 =
Total events 0 3

Heteroganedy. Nol applicable

Testfor overall effect 2= 131 (F=019)

21IHPY 16

Chindse Wal (ih3, 2 2 2666 B2 2B59  26% D030, D13 ————

CVT (ph3, 2% 9 2484 B7 2452 153% 009 jouos, 018] e
PATRICIAbal (BhE, 2) 1702 473 7089 S43%  0.06[004,0.09) -

Phase? trial (ph, 1) 7 OTSS 111 TS0 124%  DOB[003, 013 ——
Phasa irial phz, v 0 3 15 475 09%  003[000, 0.8 Y
PhaseZ tnal (Bha, 4v 1 19 @ 198 1E% 004000, 025

WTVEAME Rrial fph3, 2v) T 2073 B0 2055 11.7% 012 [0uDS, 0.25] e
Subtotal {95% CI) 15552 15388 100.0%  0.07 [0.05,0.00] *»

Total events 57 246

Heterogenadty Taw®= 00D, ChP = 4,49, df= 6{P = D61}, P= 0%

Test for ovarall efect 2= 1959 (F = (00001}

214 HPV 1B

Chineze wal (s, 7 - W /22 S4% 003000023 Y
3T (phd, 4 0 2567 54 2503 218% 001000015 ———
PATRICIA bial (R, 2 14 7485 227 73N TITH 006004010 -
Fhasa? tnal {ph2, 2 1] 143 1 175 2T% 004 [0U00, 0UGE] —_—
Phazal tnal (ph2, 44 1 224 1 e B R S 008 {00, 07D]

WIVIANE Brial (ph3, v 7 208 73 085 103%  008[002,038 2————
Subitotal (95% CI) 15283 15083 100.0% 006 [0.04, 0.09] -

Total events 18 356

Helerogenelty Tau®= 0.00, Chi"= 250, di=5{F= 076, F= 0%

Test for overall effact T= 12.02 (7 < 0.00001)

0.01 o1 1 10 100

1) 31/33/45/52/58 3 <] A5, 18] ddAT7E EA8t7] el AAeHA] e
Z7.94: Arbyn et al.(2018), Bergman et al.(2019)°] A& A diA, Az} AAL



UCY OF SO
3.1.1 HPV 16

Chinese frial (ph3, 2 1 2807 I /2T A4%
CVT (phd, 29 8 2464 59 2452 246%
Japanese trial (ph2, 2 0 3 14 35 17%
PATRICIA trial (ph3, 2¥) 0 TI03 300 6996 BS.4%
Fhase2 trial (ph2, 21) 0 193 715 18%
VIVIANE trial (ph3, 2) 1 2043 30 2030 34%
Subtotal (95% CI) 14804 14650 100.0%
Total events 30 440

Heterogeneity, Tau®= 0.00; Chi*= 4 40, df=5 (P = 0.49), P= 0%
Testfor overall efact Z=13.99 (P = 0.00001)

3.1.2 HPV 18

Chinese trial {ph3, v 0 2666 8 2675 456%
CVT (ph3, 3 0 2567 34 2583 48%
Japanese trial (ph2, 2v) 0 402 6 3085 45%
FATRICIA trial (ph3, 2v) 8 7356 103 7188 T15%
Phasel frial (ph2, 2¥) o 193 5 175 45%
VIVIANE trial (ph3, 2v) 12077 13 2057 01%
Subtotal (95% CI) 15261 15173 100.0%
Total events 9 169

Heterogeneity Tauw® = 0.00, ChiF=131,dr=5(P=093),F= 0%
Test for gverall effact 2= 8.51 (P < 0.00001)

[F-19 1-5] 2144 ¢ HPV 6/11/1

Risk Ratio Risk Ratia
Bandam, 3 AT m, 95% C1
003[0.00,025 +———
0.13 [0.06, 0.28) ——
003 000,055 Y
0,07 [0.04, 0.10] -
0.05 [0.00,1.05 *
003[000,034] ¥
0.07 [0.05, 0.11] L 3
0.86 [0.00, 1.0 *
001 [0.00,024)
0.07 [0.00,1.30] *
0.08 [0.04,0.16] ——
0.08[0.00,1.48) *
008001058 Y
0.07 [0.04,0.13] -
0.01 0.1 10 100

Favours [Vaccine] Favours [controf]

6/18 @ 12708 A &3 A EPPEA)

1) 31/33/45/52/58 F3@ 2 7%, 1312 AdFAF7E A7 A A Lo
Z59A: Arbyn et al.(2018), Bergman et al.(2019)°]l AA 7 A5 Ak, A=k AAk

_94_



[#5 2] HPV 4 #d A¥o A/d5104AHE 10983 2B E
[F-3% 2-1] 20179 HPV ¢ ¥4 AW o] A/A=EA0A)E 10vHE 3 A&
A% 09 1019 2029 3039 4049 5059 6069 7079 8089 90~ _ CR
o T 009 032 112 275 436 1222 2152 3231 3935 3951 813
FAEG 004 007 006 024 139 669 1178 1332 1507 263 362
ek 000 004 008 013 087 210 449 848 1079 1053 167
£7¢ 000 000 006 005 016 031 057 217 202 527 032
4714k 571 1779 33160 34389 13003 5369 3036 1822 2181 1053 13499
ol F7¢ 018 043 135 241 403 765 954 1463 1835 2733 536
FQEG 000 000 009 011 066 109 215 206 143 216 076
e 000 000 006 030 084 182 294 471 769 1438 149
9le®el 000 000 013 028 059 104 154 217 472 28 083
¢k 000 000 000 014 042 075 147 179 286 072 060
AFAR 000 004 404 2075 2829 2759 2689 2997 3571 2517 1905
CINT 003 1568 5895 73966 60439 48102 30373 15875 5511 989 403.14
CIN2/3 001 524 26358 42465 33145 23996 177.02 10960 4135 1025 21550
VAIN1 005 006 087 102 18 508 48 28 107 144 216
VAIN 23 004 005 113 139 177 353 48 411 167 000 209
VINT 039 030 08 065 054 058 057 08 058 000 059
VIN2/3 025 036 288 162 105 097 108 124 128 000 123
A7 A 425 3870 26482 10556 5120 2938 1588 1068 571 432 6805
AR FUAZRY A7 E(NHIS-NHID), KOSISCEA 4, 175 F2A), AT 7/4/AR 1A FH5 %097
:
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[ 2-2] 20189 HPV 7l 92 awel 4/A5104)4 10939 4§
Sk 09 1019 20-29 30-39 4049 50-59 60-69 7079 80-89 90-  CR

e T4 013 018 123 210 480 1191 1961 2824 4303 4096 7.9

FelFel 004 007 006 035 162 568 1056 1175 98 482 332

gk 000 000 011 024 060 200 38 507 1091 964 142

£74¢ 000 000 003 01l 005 038 047 207 309 241 032

g71Ake 391 1946 37023 41539 16515 6613 3539 2116 2127 1955 14779

o T4¢ 019 040 146 260 356 688 943 1304 1918 2099 5.8

TelFek 000 000 003 003 069 091 116 121 218 000 057

FEg 000 000 003 01l 060 148 28 38 612 721 124

Slg®ek 000 000 006 017 055 076 123 200 249 459 065

A9k 000 000 000 020 045 069 140 142 238 131 038

AgARE 000 036 364 2204 2577 2650 2541 2445 2893 3082 1802

CIN1 010 1713 60510 75993 61040 52070 34590 18148 5777 1525 42139

CIN 2/3 009 577 26370 42414 31948 23956 18149 10842 4530 967 21350

VAIN1 000 011 04 099 178 544 637 371 079 000 241

VAIN 23 000 013 087 09 166 332 535 366 108 131 199

VINT 049 026 191 108 108 334 361 112 043 000 168

VIN 2/3 027 022 357 09 066 074 138 100 071 000 L1l

471Abekd) 442 3981 27226 10096 4817 2717 1585 978 601 197  67.22

A5l FNAZNY FW A% 5 (NHIS-NHID), KOSISCEA Y, AT-EF2A, A2 T/4/A3 1A FAEHALAT)
:
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[F-3£ 2-3] 20199 HPV 7+

o o

d 2o A/A"A04)E 10998

HAE 95% Al A

Gk 09 10-19 2029 30-39 4049 5059 60-69 70-79  80-89  90-
el T4 043 071 133 279 568  1L77 2128 3205 4023 6205
FelFek 000 027 020 044 225 651 1172 1439 1476 17.37
Fwg 000 000 022 040 099 243 408 871 1221 3189
£74¢ 000 027 02 029 028 067 105 290 629 1542
471AbhF) 484 2123 37659 42206 16907 6861 3760 2357 2558 3757
o T4 039 08 216 297 448 676 98 1487 2159 2011
TelFek 000 000 025 035 058 153 184 239 419 000
Fwg 000 000 000 035 076 225 337 49 820 955
Slg®ek 000 000 046 042 070 L8 177 316 487  10.33
A9k 034 000 022 027 064 110 188 245 255 717
g7 000 029 450 2091 2483 2568 2658 2821 3207 2772
CIN1 000 2203 63575 77951 63596 53255 36133 20285 7240 2817
CIN 2/3 000 7.8 27592 43639 32581 24276 18443 12166 5067 2162
VAIN1 047 040 141 164 231 679 819 510 238 000
VAIN 23 036 037 134 164 224 403 68 439 330 000
VINT 076 068 294 197 164 257 266 193 165 000
VIN2/3 047 09 370 18 099 125 212 169 210 424
471kl 473 4423 27712 10314 5072 3273 1939 1290 994 1033

A5l FNAZNY FW A% 5 (NHIS-NHID), KOSISCEA Y, AT-EF2A, A2 T/4/A3 1A FAEHALAT)
:
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[ 2-4] 20199 HPV 7+l & @ge] /A5 (104)8 10939 S4E 95% A2 T3 348
Gk 09  10-19 2029 30-39 4049 5059 6069 70-79  80-89  90-
el T4 004 020 068 18l 433 980 1809 2667  30.15 2463
FelFel 000 001 000 011 143 507 938 1087 894 109
gk 000 000 00l 009 048 158 275 603 697 725
$7¢ 000 00l 00l 004 005 026 044 145 273 03
471Abvk7l 316 1784 36397 40883 16132 6374 3330 1900 1769 10.17
o +4¢ 002 025 126 193 327 528 776 1164 1627 1501
FelFe 000 000 002 006 020 087 100 121 205 0.0
gk 000 000 000 006 031 143 220 316 506 239
slg3eh 000 000 010 010 028 06l 095 177 253 2.0
49k 001 000 000 003 024 05 081 125 09 124
AgAREE 000 001 315 1798 2187 2272 2307 2369 2550 1401
CIN1 000 1845 61844 76103 62062 51874 34804 19039 6236 1434
CIN 2/3 000 578 26455 42259 31486 23346 17498 11206 4233 977
VAIN1 006 005 070 08 148 531 629 320 08 000
VAIN 23 000 003 065 090 142 291 516 272 144 000
VINT 019 017 18 L4 09 170 163 089 044 0.0
VIN2/3 005 033 249 102 047 066 122 073 069 008
471 Akek7l 303 3909 26572 9648 4645 2937 1641 991 645 280
A5l FNAZNY FW A% 5 (NHIS-NHID), KOSISCEA Y, AT-EF2A, A2 T/4/A3 1A FAEHALAT)
:
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Abstract

Economic evaluation of
human papillomavirus

vaccination

Hyewon Sim

Division of Heath Care Management and Policy
Department of Public Health Sciences

Graduate School of Public Heatlh

Seoul National University

Human papillomavirus (HPV) is one of the most common sexually
transmitted infections, causing cervical, anogenital cancers and genital
warts. The World Health Organization has recognized cervical cancer
and other HPV-related diseases as global health problems and
emphasized that HPV vaccines should be included in each country’s
national immunization program. Korea has introduced HPV vaccination
for 12-year-old girls since June 2016. However, female-only
vaccination is difficult to reach herd immunity including transmission
through sexual contact between men. Moreover, female-only
vaccination may cause misunderstanding that women have to take

primary responsibility for sexual health issues. As a result, the social
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demand for a gender—neutral (girls and boys) vaccination program is
on the rise. Also, there are growing calls for an introduction of a
nonavalent vaccine as the prevalence of HPV 52/58 in Korean women
which 1s higher than the one in other regions, and the nonavalent
vaccine contributes more to the prevention of diseases such as
anogenital cancers. Therefore, the objective of this study is to assess
the cost-effectiveness of the gender-neutral vaccination and the
introduction of the nonavalent HPV vaccine compared to the current

girls-only vaccination with a quadrivalent HPV vaccine.

The study used a deterministic, dynamic population-based model
from a societal perspective for the gender-neutral vaccination and the
nonavalent vaccine introduction. In this study, HPV-related diseases
included cervical, vaginal, vulvar, anal, penis, oral and oropharyngeal
cancers, cervical, vaginal and vulvar carcinoma in situ and dysplasia
and genital warts. Medical costs, vaccination-related costs,
transportation costs, time costs, caregiving costs, and productivity
loss costs were estimated based on the National Health Information
Database, Regional Employment Survey, and reported unit costs by
previous research. The effect of HPV vaccine was derived from
meta-analysis conducted by the author based on the literature
selected from previous systematic reviews, and cost-utility analysis

was performed with QALY as a measure of health outcome values.

The results showed that the girls-only vaccination program with
the quadrivalent HPV vaccine and the gender—neutral vaccination
program with the quadrivalent HPV vaccine were strongly dominated.
The remaining alternatives were the girls-only vaccination program

with the nonavalent HPV vaccine and the gender-neutral vaccination
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program with the nonavalent HPV vaccine. The ICER of the
gender—neutral vaccination program with the nonavalent vaccine (vs
the girls-only vaccination program with the nonavalent vaccine) was
estimated to be KRW 119222275 per QALY. Considering the
willingness—to-pay threshold of about 33.04M KRW per QALY gained
the gender-neutral vaccination program with the nonavalent HPV
vaccine was not cost-effective, so the final choice alternative was the

girls-only vaccination program with the nonavalent HPV vaccine.

Compared with the status quo, the introduction of the nonavalent
vaccine can improve health outcomes and can be cost-saving, so it is
believed to be a good strategy. Although the gender—neutral
vaccination program was shown not cost-effective, it still can be
considered as one of the options for HPV prevention policy in that
healthcare decision—-making takes account of other components such
as equity, political and social acceptability in addition to
cost—effectiveness. These results are expected to be utilized as
evidence for reviewing the priorities and validity of policy decisions
regarding HPV infections, diseases, and vaccination based on social

needs.

Keywords : Human papillomavirus, Vaccine, Dynamic model,
Cost-effectiveness analysis, Cost-utility analysis,

Economic evaluation

Student Number : 2019-21620
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