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[Abstract] Objective: To explore HPV vaccine adverse reactions in Pudong New Area, Shanghai, from 2017 to 2024, and to provide
scientific basis for the safety evaluation of HPV vaccine. Methods: Data on suspected adverse events following immunization (AEFD to
HPV vaccines in Pudong New Area from 2017 to 2024 were collected to analyze the incidence of AEFI reports following HPV
vaccination. Results: From 2017 to 2024, a total of 1 436 659 doses of HPV vaccine were administered in Pudong New Area, with
1 610 AEFT cases reported and an overall AEFT reporting rate of 112.07 per 100 000 doses administered. The respective numbers of
reports for general reactions, abnormal reactions, psychogenic reactions, and coincidental events were 1 578 cases(109.84 per 100 000
doses) ; 24 cases(1.67 per 100 000 doses) , 5 cases(0.35 per 100 000 doses) , and 3 cases(0.21 per 100 000 doses) , respectively. The
AEFTI reports for bivalent, quadrivalent, and nonavalent HPV vaccines were 208 cases(193.30 per 100 000 doses administered) , 457
cases (107.10 per 100 000 doses administered) , and 945 cases (104.72 per 100 000 doses administered) , respectively. During 2017—
2024, the highest AEFT incidence rates for bivalent, quadrivalent, and nonavalent HPV vaccines were 530.50/100 000 doses, 190.56/
100 000 doses, and 194.38/100 000 doses, respectively. Statistically significant differences in AEFI incidence rates were observed
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among different HPV vaccine types (P < 0.05). The number of AEFI reports for bivalent liquid cillin, bivalent liquid pre - filled,

quadrivalent liquid pre-filled , nonavalent liquid cillin , and nonavalent liquid pre-filled vaccines were 53 cases ( 101.90 per
100 000 doses), 155 cases(278.82 per 100 000 doses) ;457 cases(107.10 per 100 000 doses) , 41 cases(198.26 per 100 000 doses) s
and 904 cases (102.53 per 100 000 doses) , respectively. The incidence rates of AEFI differed significantly among different

specifications of the bivalent and nonavalent HPV vaccines (P < 0.05). The peak period for HPV vaccine-associated AEFI occurred

within 0-0.5 days post-vaccination, with 854 cases (59.44/100 000 doses administered) reported. The temporal distribution of AEFI

varied significantly among different HPV vaccine types (P < 0.05). The distribution of local redness and swelling as a common reaction

differed significantly among HPV vaccine types (P < 0.05). Conclusion: HPV vaccine has a low incidence of AEFI, and the monitoring

of AEFT after HPV vaccination should continue to be strengthened.
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Table 1 Analysis of AEFI report incidence rates for different types of HPV vaccines in Pudong New Area from 2017 to 2024
Total Bivalent HPV Quadrivalent HPV Nonavalent HPV

Year vaccine Vaccine Number Incidencerate Vaccine Number Incidencerate Vaccine Number Incidencerate P
dose dose of AEFT (/100 000 doses) dose of AEFI (/100 000 doses) dose  of AEFI (/100 000 doses)

2017 1131 1131 6 530.50 - - - - - -

2018 36611 6861 17 247.78 25189 48 190.56 4561 3 65.78 4996 0.082

2019 81945 7594 24 316.04 36282 40 110.25 380609 74 194.38 18.673 <0.001

2020 157104 14409 57 395.59 65955 69 104.62 76740 76 99.04 88.162 <0.001

2021 181758 32204 51 158.37 80653 96 119.03 68901 66 95.79 7.384 0.025

2022 351696 32980 37 112.19 127387 119 93.42 191329 109 56.97 20.051 <0.001

2023 510904 11031 15 135.98 86519 78 90.15 413354 479 115.88 4.816 0.090

2024 115510 1393 1 71.79 4704 7 148.81 109413 138 126.13 - 0.753

Total 1436 659 107 603 208 193.30 426689 457 107.10 902367 945 104.72 68.721 <0.001

*:indicates calculation using Fisher’s exact probability method.
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Table 2 Analysis of AEFI reporting rates for different HPV vaccine specifications

Vaccine Number Incidence rate

HPY vaccine type dose  of AEFI (/100 000 doses) r
Liquid cillin 72 692 94 129.31
Liquid pre-fill 1363967 1516 111.15
Total 1436659 1610 112.07 2.035 0.154
Bivalent HPV (Brand/Expression system/Adjuvant/Production process)
Xiamen Wantai/Escherichia coli/ Aluminum Adjuvant/Liquid cillin 52012 53 101.90
GlaxoSmithKline/Baculovirus-insect cell/ AS04/Liquid pre-fill 55591 155 278.82
Total 107603 208 193.30 43.596 <0.001
Quadrivalent HPV (Brand/Expression system/Adjuvant/Production process)
Merck Sharp Dohme/Saccharomyces cerevisiae/ Aluminum adjuvant/Liquid pre-fill 426 689 457 107.10
Nonavalent HPV (Brand/Expression system/Adjuvant/Production process)
Merck Sharp Dohme/Saccharomyces cerevisiae/ Aluminum adjuvant/Liquid cillin 20 680 41 198.26
Merck Sharp Dohme/Saccharomyces cerevisiae/ Aluminum adjuvant/Liquid pre-fill 881 687 904 102.53
Total 902367 945 104.72 17.700 <0.001
RT3 20172024 F HPV & 5 ARFI R KB R E R E XK
Table 3 Reported incidence rates of AEFI by type for HPV vaccine from 2017 to 2024
) General reaction Abnormal reaction Psychogenic reaction
Year Vaccine Number Incidence rate Number Incidence rate Number Incidence rate
dose of AEFI (/100000 doses) ~ of AEFI (/100000 doses) ~ of AEFI (/100 000 doses)
2017 1131 6 530.50 0 0 0 0
2018 36611 67 183.01 1 2.73 0 0
2019 81945 135 164.74 3 3.66 0 0
2020 157 104 199 126.67 3 1.91 0 0
2021 181758 207 113.89 3 1.65 3 1.65
2022 351696 254 72.22 10 2.84 1 0.28
2023 510904 564 110.39 4 0.78 1 0.20
2024 115510 146 126.40 0 0 0 0
Total 1436 659 1578 109.84 24 1.67 5 0.35
) Coincidentalevent Total
Year Vaccine Number Incidence rate Number Incidence rate
dose of AEFI (/100 000 doses) of AEFI (/100 000 doses)
2017 1131 0 0 6 530.50
2018 36611 0 0 68 185.74
2019 81945 0 0 138 168.41
2020 157 104 0 0 202 128.58
2021 181758 0 0 213 117.19
2022 351696 0 0 265 75.35
2023 510904 3 0.59 572 111.96
2024 115510 0 0 146 126.40
Total 1436 659 3 0.21 1610 112.07

TR AN B AR B AT, FR AR S E WAk RS A TR E . SR L, 24 HPV R
=, AR E . ASEENR 2 HPV ZE K 1 AEFTH S R AR B & T 4 A9, 94 HPV 9%
AEFTHR 25 R AR R R B, 343 a7 H R W TAE &+ TH I AEFI 3R 55 & A 2K, 398 HPV & 14 1 AEFI
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Table 4 Analysis of AEFI onset timing and common reaction symptoms by HPV vaccine type
Total Bivalent HPV Quadrivalent HPV
Total Number Incidence rate Number Incidence rate Number Incidence rate
of AEFIT (/100 000 doses) of AEFI (/100 000 doses) of AEFI (/100 000 doses)
Occurrence time
<0.5d 854 59.44 103 95.72 224 52.50
0.5~<1.0d 384 26.73 65 60.41 125 29.30
1.0~<2.0d 277 19.28 37 34.39 90 21.09
2.0~<3.0d 37 2.58 1 0.93 9 2.11
3.0~<7.0d 38 2.65 0 6 1.41
=7.0d 20 1.39 1.86 3 0.70
General reaction symptoms
Fever 326 22.69 32 29.74 86 20.16
Redness and swelling 964 67.10 139 129.18 289 67.73
Hard lump 538 37.45 78 72.49 136 31.87
Others 441 30.70 62 57.62 121 28.36
Nonavalent HPV
Total Number Incidence rate X P
of AEFT (/100 000 doses)
Occurrence time - <0.01"
<0.5d 527 58.40
0.5~<1.0d 194 21.50
1.0~<2.0d 150 16.62
2.0~<3.0d 27 2.99
3.0~<7.0d 32 3.55
=7.0d 15 1.66
General reaction symptoms
Fever 208 23.05 5.815 0.055
Redness and swelling 536 59.40 9.625 0.008
Hard lump 324 3591 4.117 0.128
Others 258 28.59 0.562 0.755

*:indicates calculation using Fisher’s exact probability method.
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