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Cost—effectiveness analysis of HPV vaccine immunization prevention in
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Abstract: Objective To analyze the disease burden of patients with cervical cancer (CC) and precancerous lesions in Suzhou
in 2022, evaluate the cost —effectiveness of different human papillomavirus (HPV) vaccines, and explore the optimal
vaccination mode in Suzhou. Methods A retrospective survey was conducted to investigate the medical expenses and
hospitalization costs of patients with CC and precancerous lesion in Suzhou City in 2022. Using the PRME model, we
evaluated the cost —effectiveness of different immunization strategies and combined sensitivity analysis to determine the
optimal solution. Results Assuming that 13—year—old girls in Suzhou received domestic bivalent HPV vaccine (2vHPV) or 9—
valent HPV vaccine (9vHPV) in 2022, and the vaccination rate reached 90.00%, the model predicted that it could avoid 77—
103 cases of CC and 17-23 deaths in the future, saving 42.54-56.64 disability—adjusted life years (DALYs). Compared with
not receiving the vaccine, the incremental cost—effectiveness ratio (ICER) of 2vHPV and 9vHPV was 10 423.54 yuan/DALYs
and 131 348.23 yuan/DALYs, respectively, and both were cost—effective. Conclusion Both 2vHPV and 9vHPV are cost—
effective. Compared to 9vHPV, vaccinating 13—year—old girls with 2vHPV is a more cost—effective vaccination strategy. The
cost of vaccines plays a crucial role in determining the ICER. When the price of 9vHPV drops below 90.50 yuan per dose, its
ICER becomes lower than that of 2vHPV at 63.00 yuan per dose. Therefore, reducing HPV vaccine prices through
government negotiation, centralized procurement, and promoting domestic vaccines is recommended.
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Table 1 PRIME model parameters and sources
ZHU 1A A Pl
AT 2022 AF Lo AR B 21333 X N R
T 2022 AR TR R EERAEIR LEASL 33 865 X N R
2vHPV X5 SRR % (% ) 100.00 80.00 ~ 100.00 Zhou 1, 4512
OVHPV Xt 75 HUR A 3 (% ) 100.00 80.00 ~ 100.00 Zhou L 212
2vHPV #h#& (JC 1 32) 63.00 +20% 2024 VLI BUR R bR AR
9vHPV #ir#& (JT / 32) 1298.00  778.80 ~ 1 298.00 Hip LAy
B AR (G / 1K) 20 16 ~24 BURFRE M
T E SR AR S SR DALY 0.08 X Zhou L %12
2 AR 75 B0 S BT E SRR R DALYs 0.11 o Zhou L %12
W2 R T 5 S0 5 A6 T S AE 8 ) DALY 0.78 T Zhou L 212
MR (% ) 3.00 1~5 Luo Y 258, Zou M Z51
i HPV16/18 515 38 5 T F & S 60,10 P Zhou L Z512; Human Papillomavirus and Related Diseases
A% ) Report
i1 HPV16/18/31/33/45/52/58 515 8% 5 T 92,00 % Zhou L %™; Human Papillomavirus and Related Diseases
FE S 1) HL B (%) Report !>
2022 FFFRM A GDPOOT) 186 024.00 G 2022 AFFRMITT R 2 T AL S R R GE T A
MEILER (% ) 3 1~5 Luo Y 285, Zou M 4¢3

&R 2 JRNITT 2020 AE T E HURIRA T A S RO A N IET- R
Table 2 Epidemiological parameters and overall mortality rate of
CC in Suzhou City, 2020

TEHBRE T8 BRIET

(%) (10 F) (10 ) L HFETZH (%0)
0~<5 0.00 0.00 0.43
5~<10 0.00 0.00 0.12
10~ <15 0.00 0.00 0.15
15~ <20 0.00 0.00 0.20
20 ~ <25 0.00 0.00 0.21
25~ <30 243 0.00 0.24
30~ <35 8.90 0.56 0.29
35~ <40 16.00 0.94 0.43
40 ~ <45 21.58 3.66 0.70
45 ~ <50 37.01 8.10 1.17
50 ~ <55 40.70 6.89 1.81
55~ <60 23.76 543 2.60
60 ~ <65 35.76 10.41 4.81
65 ~ <70 19.95 6.14 7.83
70 ~ <75 21.12 10.06 14.47
75 ~ <80 6.53 3.92 27.71
80 ~ <85 12.35 13.48 28.85
85~ <90 11.93 8.52 89.93
90 ~ <95 0.00 4.03 144.82
95 ~ <100 0.00 18.59 192.80
=100 0.00 0.00 246.90
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2vHPV 4% 4 63.00 JCHTAY ICER. WL 1.



BURTIR R~ 2025 4F5 52 555 17 8] Modern Preventive Medicine, 2025, Vol. 52, NO. 17 + 3193 -

R 32022 AN T T B SRR AL B T S B B4R BT A M (Ps, Prs) |
Table 3 Direct medical expenditures for outpatient treatment and hospitalization of patients with CC and precancerous lesion in Suzhou City,

2022 [ M(Pys, Pys) |

PR I T2 HEEYT A (D) T2 R (R PEBE R A (OT) EBEREL(d)
CINI 482.28(84.93,1 013.04) 1.00(1.00,2.00) 4554.20(3 256.94,5 894.51) 2.00(1.00,5.00)
CIN2 497.84(107.23,993.31) 1.00(1.00,2.00) 4994.49(3 801.94,7 534.20) 3.00(2.00,5.00)
CIN3 421.87(47.00,971.65) 1.00(1.00,2.00) 6910.93(4 886.69,16 510.90) 4.00(3.00,8.00)
FE 1 605.49(335.00,4 253.09) 2.00(1.00,6.00) 29 844.37(15 944.15,37 849.13) 13.00(8.00,18.00)

TE:CC T3 ; CINT AR _E B RS s CIN2 TP E BZ MRS 5 CIN3 2 E B INRAS

&4 2022 IR T E SR AR R BPR TH [ M (P, Prs) |
Table 4 Disease burden of patients with CC and precancerous lesion in Suzhou City, 2022 [ M(Pss, Pss) ]

PR HAEEST A () HAEEET AR (T) (B4 R dH (o)
CIN1 816.02(217.89,3 338.00) 122.40(32.68,500.70) 194.02(97.01,485.06)
CIN2 860.50(266.22,3 799.19) 129.07(39.93,569.88) 194.02(97.01,679.09)
CIN3 4633.45(812.52,8 717.11) 695.02(121.88,1 307.57) 873.11(194.02,2 231.28)
TE A 3245.53(803.00,17 736.11) 282.36(69.86,1 543.04) 388.05(97.01,1 940.25)

T CC TE 5V CIN RGN E NS ; CIN2 W EE b BE RIS s CIN3 HREE b K AR AL
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y = 100. 15x + 1 359. 70
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Figure 1 Linear regression plot illustrating the correlation between HPV vaccine price and ICER
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BBy DALY 42.54 56.64 M 458K, 8 S0U08 AOAY T AR I B 58 BAS X ICER A7
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FRHIUS 1 f)F SURSET Ry A A
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T 3 1t it

BRI DR FR NG ERAR (L) 1149294 144 823.89 . .
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Figure 2 Tornado plot of univariate sensitivity analysis of 2vHPV
(yuan/DALY’s)
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Figure 3 Tornado plot of univariate sensitivity analysis of 9vHPV
(yuan/DALYs)
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