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Cost-utility Analysis of 12-year-old Girls Vaccinated with Bivalent Human Papilloma Virus Vaccine in
China
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ABSTRACT OBJECTIVE: To evaluate the cost-utility of bivalent human papilloma virus (HPV) vaccine for 12-year-old girls in
China and provide economic evidence for health service decision makers. METHODS: The CERVIVAC model was used to simulate
the population of 12-year-old girls in China for a long time until all the population entered a state of death (1 year as a cycle). The
cost and health output of the people in experimental group who received the bivalent HPV vaccine and the control group who did
not receive the vaccine were calculated separately, and the economics was judged combined with willingness to pay
threshold [WTP, 1 time of China’s per capita gross domestic product (GDP) in 2019]. RESULTS: During the simulation period,
the incremental cost-effectiveness ratio (ICER) of the experimental group compared with the control group was 28 660.56
yuan/QALY, which was less than WTP and had pharmacoeconomic advantages. The results of single-factor sensitivity analysis
showed that the five parameters that had a greater impact on ICER were discount rate, the proportion of HPV-16/HPV-18-induced
cervical cancer, vaccine effective rate, direct economic burden of early/in situ cancer each year and the direct economic burden of
advanced/metastatic cancer each year. The results of probabilistic sensitivity analysis showed that the experimental group was more
acceptable (74% ) than the control group when using 1 time of China’s per capita GDP in 2019 as WTP; the experimental group
had a greater cost-utility advantage when WTP was higher than 25 876 yuan/QALY. CONCLUSIONS: For the prevention of cervical
cancer, the bivalent HPV vaccine for 12-year-old girls in China has more cost-utility advantages than no vaccine intervention.
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sis

FPEZG 2021 4E55 32 4555 134



2.2.2  MEREUEMET  RIEEE LR 2 P SHE
Rl 5 20 A7 S A AE AN E MERG 15 42 b A7 e SR Aok
AIHT MR 1 000 YR 255 I AR AU 5 S22 il B A - 1K
MR 2) Fpl A - RO nT ez ik (B 3) o i 2 7]
UL, AELL 1A% 2019 43R [E A4 GDP /8 WTP B1E LT,
TR G 2H (RERIEE 1 ) AT HE 20 CRBERIEE 1 ) HA 3K 11
AT E (WA T4% ) . HIEI 3 WL, 24 WTP KT 25 876
JG/QALY (50 % nJ 4232 M%) i, IR B0 4 H A B KA i As -
SR H

700
600

500 117 2019 4E3 6 A ¥ GDP
=)
R 400
®
& 300
il
= 200
oy
2 100
0
—0.01 0.07 0.09
—100 b
°
—200 s =]

—300

NI RAUT QALY s
2 BA-HRHBAE

Fig 2 Cost-effectiveness scatter plot

—

— XA
— A

Ty RATL A

WTP, JL/QALY
B3 MR- R

Fig 3 Cost-effectiveness acceptability curves
3 itie

B AUE R AR, RZ B E KR e F) T
WS , i EL 36 A A B Al RE S B 1 kI e A
WrFER W], P E SUE R R MR LR 1%~
22% , M E VR IR R IR KRN 28% ~16% 5
— H B Rl 78, B 1 SR T RBOR 22 EAE I
() B U — o m] 5 ] v R R, OB
PR SRS , FFAFAE B B n] 30T e e i A8 40, 22
B B O A AT A ORI RS, TR R A . AR
1T, I8 ) 5 008 0 A ) S P R e BE A
g 0, X L R B I 5 R, PR K 252
i 62 it PRI BfRlE 2 A% s O A ) TRC 45 BE A g O
PEJRAG BUAEE , i 908 B V6 T8 S AT 98 T IR ™, T 4 ol
HPV S B R A5 T LS S A 25 b AL ) 25008 114 42

HEZED; 2021455 32 5 131

Az T H— R B AT ARG 2 B S e ORY

H A AN A B 2 56 T HPV BRI I 2 5 2 PR BF
GE, BRI 7k LU A LB Markov BEAL AL #%
B SRR 3 WHO 5 PAHO 36 JT & 1 PRIME f5 Y
FICERVIVAC B RY | AT DLSH J7 {5 PRt st i 7 b X3 7
PEJE R HPV T 4 024 0Eth . IREM A 2R KT
HPV % 1 & GEPEPE M A58 ABF S 5 IR B —, K
Z L) Markov &5 Sy 127119 AT 14 DA Sh A A% YeAsi il
HEF TR PR 37 BT A AR S A AR 1 AR I, [ PN 2
L) PRIME #5554 F11 CERVIVAC #5555 JF J I 5% 48 g PRI wE
AR B LS SRR 22 57, INZ R E A& 5%k
Jr AWy A R T S8, SR A 5 SRR IR R AL Y 42
GreE P 45 A AT DU T A P s 3t B Bl AR
AL R, ASHIFSE ) 3 CERVIVAC AR R % F6 [ 12 %
RN HPV B2 1 19 B A - 517 40 #1 . o HPV
PE T I BE IR $2 45 B 2 ) B IESE . CERVIVAC
BT S, X R0 38 55 9 SE R A TS, AN ] F oA e
A H BB  HAA 25 R 3 T BRI I ] 5 R AR AR
K2R, i HLACh 7 i PR, HA SMEVE R e i 2
S5 IZAR A O] DL S s T EE HPV 5 & 1

WHO X F 2 & 5 =P W HEFE = ULk - 24 ICER
INF A% 2 A2 GDP IS, R i i A S 58 4]
PIESZ 0, BA AT FRHRS, AR IR,
IR0 (RERIE B ) B0) B4 (R BEFNE 1) 9 ICER
28 660.56 JG/QALY, /N T 1 £% 2019 4E 3 [& A 4 GDP
(70 892 70) , R WA Ve AR H I R US4 Hr
S5 B IR X ICER S MBI 5 S HUR KN W% |
HPV-16/HPV-18 fiI 5 | i 1) B 598 o b % 1 A 8508 &
AR R IR R e T T RV M B
PrfH . MERBUSE T A R BoR, 7ELL LAY 2019 453K
A1 GDP1E R WTP AE BT, i B0 4 (2 Fge v ) ¢
Xof BEZH (R e Mgz v ) B BRI AT 2 52 M (3
T4% ) ; 24 WTP & T 25 876 JU/QALY i, ik 56 40 A3 o
K BLAS R

AR GTRMAFAE—E B (D BIEREZ KA S
R A S5 OB A 2 B S HORA [ AMIESE,
BOMEHEA TAS A3 M R AR H 280k 7 A [R]85 0T
R R () KM NEMAT HFEHRAAFIE,
I 2R X T T A i — 2 B e A R R S s AT
J8 . (3) K75 [ HPV 175 & 1 B 7 0098 LA SR 1) HAth 2 9 .
(W5 B CUnB IR B 0098 114 T A 10k T 2 RIUASEA
KA AR A ) AE — o BB b PR T AR SCES e i al A
I

25 b R FE AN HPV 2 1 1 B HPV Sy AT A7 3 T
B Ey 3003 A1 LAt HPV 175 K 08 (CANAR BB | Sk 46 A1

China Pharmacy 2021 Vol. 32 No. 13 - 1605 -



AT 155 ) R A= D82 HPV X 3. [ Lok A i f B 4 el

Wy, [RIF ARG T LA M SR TR SR T A 53R T )7 TR 52

o HATF E R XUN HPV 3 I B0 Fit , HANHS

AAXS AR L e PEHERD B RN A R B W 2 1wy L X0 T

J HPV S T I 25 W 4 55 24 P T AR AT o A 30

SR TEARRMWIIE, AT LIS EIF BN Iz I H

SHERWETY, IEHE NRAEAT R S S R R A

FEITGE, VI T A iR 55 D S 35 S A3 o 4 i (9 22 57

S

S 3k

[1] BRAY F,FERLAY J,SOERJOMATARAM I, et al. Glo-
bal cancer statistics 2018: GLOBOCAN estimates of inci-
dence and mortality worldwide for 36 cancers in 185 coun-
tries[J]. CA Cancer J Clin,2018,68(6) : 394-424.

[2] ARG, imakse, 5%, 55 Aes SRR 5 S A2 I I
BAVRYT T ) SR Y I R ZE (). [ 25 55, 2017, 28
(24):3350-3353.

[3]1 J/NE,SEFNE, 4RIRI , % A A TR & 1R— 10
FERETATT B B fE R HPV e (41l PRALEE (0] [ 24
J5,2020,31(8) :984-988.

[4] Z=W HPV E6/E7 8 3d IFI16/p53 il FER 45y 40 b K 41
A SRR BLARI DT SE (D). F R - LIARR2, 2019.

[5] TORRES-POVEDA K,BURGUETE-GARCIA A1,
BAHENA-ROMAN M, et al. Risk allelic load in Th2 and
Th3 cytokines genes as biomarker of susceptibility to
HPV-16 positive cervical cancer: a case control study[J].
BMC Cancer, 2016, 16:330.

[61 J5oy, 205, Beatehle, 3 B i 8 £ 2 7L SKIR e i Sk e
A FARFFE [ E 24 55, 2013, 24(34) £ 3241-3243.

(7] B, B B o v ) S8 O 4 10 R 0] b
THRIAF A FE, 2020,12(11) : 3-4.

[81 X, AWIER, ATT 3 L SRIR 235 v I RO v ]
R R AR L 2021,30(2) :81-91.

[9] ZHUF C,HU S Y,HONG Y, et al. Efficacy, immunoge-
nicity, and safety of the HPV-16/18 AS0O4-adjuvanted vac-
cine in Chinese women aged 18-25 years: event-triggered
analysis of a randomized controlled trial[J]. Cancer Med,
2017,6(1):12-25.

[10]  sKUBHT, EBL, 5K un , 55 HPV %2 B 1 b = 4 0 ] 3
R[] B S RS 7 R 2R RS L 2019, 35(10) = 1090-
1095.

[11] ORGANIZATION W H. Human papillomavirus vaccines:
WHO position paper, May 2017-recommendations[J].
Vaccine, 2017,35(43) :5753-5755.

[12]  PNRRR, XK 42, X3, 45 5 S0 i T 18~25 %
] 2P T BT B SR ) 25 ) 22 B A PPN (O] AR LR R A
F4ik,2017,17(1):102-107.

- 1606 - China Pharmacy 2021 Vol. 32 No. 13

[13]

(14]

(1]

[16]

[17]

(18]

[19]

[20]

[21]

(22]

(23]

[24]

[25]

(26]

[27]

(28]

[29]

XUTGA . HPV-16/18 TR 13 17 F) 12 b A1 o JH it Bl 5
BV B LRSI D] ORI  RGEBER R,
2015.
SRAR B S 07 A P IR 230t S 2 B ) T AR 22 20
MR D] AL a  Jb s PRI R 24 B, 2017,
RIGEMS , XN, J5 7, 55, 0 HPV 5 5 He b SR 11 T2
A2 U VAR R T S AR D] T AR TR B R 2 AR
2017,51(9):814-820.
BT st ] U Ty AR ) 28 55 A AN (D] R < L
K2, 2015.
B3 0 N FL R EE B T R s [0, v [ B2 25
2£,2013,3(13):32-34.
AGUILAR I B, MENDOZA L O, GARCIA O, et al. Cost-
effectiveness analysis of the introduction of the human
papillomavirus vaccine in Honduras[J]. Vaccine, 2015, 33
(Suppl 1):A167-A173.
NOVAES H M, DE SOAREZ P C, SILVA G A, et al.
Cost-effectiveness analysis of introducing universal hu-
man papillomavirus vaccination of girls aged 11 years in-
to the National Immunization Program in Brazil[J]. Vac-
cine, 2015,33(Suppl 1) : A135-A142.
WALWYN L,JANUSZ C B,CLARK A D, et al. Cost-ef-
fectiveness of HPV vaccination in Belize[J]. Vaccine,
2015,33(Suppl 1): A174-A181.
FE G AE Hh L. 2018 Hp [ i B e AR Al (M. b 5T s AR
AR, 2019:196-215.
[ 55 B N A Ip A2, [ Z gt Ja Al A Al ge it
AL E 2010 4F A T2 98B [EB/OL].[2021-06-09].
http : //www.stats.gov.cn/tjsj/pcsj/rkpe/6rp/indexch.htm.
TR, VTR, A L SR 4 374 R SR R TR
SR ZR A ). P [ R , 2014, 23(4) - 281-288.
P LR S A, B, 45 B0 SRR R B
28 0% AR e O ) IR 2R R (T]. AR TR R A A A
2018,52(12):1281-1286.
X R Hp ] 2 22 5 A VA 4 1 < 2020[M]. AL T R
i h AL, 2020 27-28.
bR, T4 RN T SR 56 5B S B i B 10 [l
YHI A E 25,2015, 26(26) : 3681-3683.
L, T A B T A e A O A A i PR 0],
TLPGE24,2017,52(11):1182-1183.
[ TP 5 S0 i A B ) S R % 23 BT [0, 5 R R
SRIBHL T4, 2019,6(20) : 10-11.
2t | 7% 1 R FH B ] DC AR A 700 10 A7 — R
B A2y 22 e PP 0], P 25 57, 2018,29(24) £ 3411-
3416.

(R H 391:2020-12-23 &[T H i :2021-06-10)

€ =il )

FPEZG 2021 4E55 32 4555 134



