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[ Abstract] Objective To analyze the characteristics of suspected adverse events following immunization (AEFI) with
human papillomavirus (HPV) vaccine administered in Ningbo city and evaluate the safety of the vaccine. Methods Data
on reported AEFI cases after HPV vaccination from 2018 to 2022 were collected from the National Adverse Event
Following Immunization Surveillance System. The number of HPV vaccine doses administered was obtained from the
Zhejiang Province Vaccine and Immunization Management Information System. Indicators such as the reported AEFI
incidence rates, distribution characteristics, and clinical symptoms were analyzed to assess the safety of HPV vaccination.
Results A total of 843 913 doses of HPV vaccine were administered in Ningbo city over a 5-year period, during which
262 cases of AEFI related to HPV vaccination were reported. The mean annual reporting incidence rate was 31.05 per
100 000 doses. The reported AEFI cases were predominantly adverse reactions (259 cases), with a total reporting
incidence rate of 30.69 per 100 000 doses. Among the adverse reactions, 253 cases (96.56%) were common reactions, and
6 cases (2.29%) were rare reactions, with incidence rates of 29.98 and 0.71 per 100 000 doses, respectively. The reporting
incidence rates of main common reactions were 15.76, 9.01, and 8.06 per 100 000 doses for local redness and swelling,
fever, and local induration, respectively. The reported rare reactions included 3 cases of allergic rash and 2 cases of
urticaria. No serious AEFIs were reported. The reported AEFIs mainly occurred within 0 - 1 day after HPV vaccination
(217 cases, 82.82%) and following the first dose (112 cases, 42.75%). They were primarily observed in the 20 - 39 age
group (201 cases, 76.72%). All 262 AEFI cases recovered or improved during the follow-up observation periods.
Conclusions From 2018 to 2022 in Ningbo city, the reported AEFIs associated with the HPV vaccine were primarily
common reactions, with very few rare reactions and no serious AEFIs reported, indicating a favorable safety profile for
the HPV vaccine.

[ Keywords] human papillomavirus vaccine; suspected adverse events following immunization; surveillance; Ningbo
city
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A F. 3L 9% 995 7 (human papilloma virus, HPV ) 1]
512 N Bk B3 A tom ARl s a2 HPV
1 35 2 TR 5 S0 1 R0 2 DA B, 2023 4
3 A, EBRE T 70 E R AT 43K HPV FIAH G
T o, AR U 1 60 JT 11, At
o 34 F3 5, v R B SR AR A2 11 541,
FET-2 5 JifBl. B3 2020 4E AR Lt R A
FHCIEEAE 0 55 DY A2, e L oy ™ o i A R Lt
fE FE I A TA o) . B2 Al HPV % 1 o] A ST B
HPV KRG E 508 /) R EPY, H Al Eii HPV
JEWAH M HPV & 1 (2-valent HPV, HPV2) . I
HPV % 1fj (4-valent HPV, HPV4) fll /L4 HPV ¥ 1
(9-valent HPV, HPV9)[®l, [ HPV 1 Ei )5, T
P TR AR R R T @ W MR B R HPV S, O
E ChSH T B 5 20008 4 R e U A0 O b s
FURE AT 30T 2 (2023—2030 45 ) Y i HESH R, R
MR % HPV P i B b A ORI o [FIR, 25 FE 315
W22 A M S HPV B e BB ) — AN E
&, T3 T @ IF a6 8 HPV 151, 5993 7B 42
1) 0 B AE OG0 1T X FE X N HPV T R S
F 558 8L T3 75 42 b 53 5 SN (adverse event following
immunization, AEFI) & 4 1 &t 247 19 o A B 5T
X T 2018 4F 1 H 1 H—2022 4F 12 H 31
H ¥ 8 HPV 3% 7 J5 1 AEFT 5 0 %5 kL 5 87, 7
HPV % T 1 22 4 M, LA A 9 47 BOEE 1T i) 52
HPV FE 1 42 Fh 5 s 32 85 5 S FR R R 2R3

1 #RERE

1.1 FHRB TP 20184 1 A 1 H—2022
E 12 A 31 HEF HPV %1 J5 1 AEFI A 2 505
SRR [ 9 TR 5 145 B R SR AEFL (5 2
B ARG, HPV B8 1 00 7 IR BRI T Wi 4 9%
R B R BEAE B R S .

12 BHALEASF HPV2(HE ZEBTLM
Cervarix®f1 £ [] 7 Z2 [ 7] T°® )« HPV4CHER YD
R Gardasil®) . HPVO(CH ER VD R B Gardasil®9),
BINWAR (0.5 mL/3 ) o & =% & 2 58 [ Cervarix®

2016—2017 FEHFT NHEN 9~25 X ct, H 2018 4
7 BERERY KN 9~45 %5 BT RIVEN T
FEFPNTEN 9~45 5 Ltk B KR 1Y Gardasil®
2017—2019 FHFhNFEN 20~45 Lot H 2020 4
12 ABMERY K 9~45 & BRUD % [F) Gardasil®9
2018—2021 M AFEN 16~26 % Lot H 2022 4
12 AEMERY KN 9~45% . fi 4 HPV 1
BITEA RN . HPV2 % 0. 1. 6 A % 12 /5 B
35K, HPV4 F1 HPVY #% 0. 2. 6 A # B 2 7 4%
Fh 3R 9~14 % AT LA IR 0. 6 H %%k
T F7 $2 F 2 57 ¥k HPV2 B¢ HPV9, % 7% 0.5 mL,
BRI N L = AL, LS. AT
b T 3 T R T I 4 o O AR Y R S BIE AL AR
LA A e A (LR g 5 : 202306) .

1.3 ABFI & X &4 & N34« 4 [ BE AUl 1t 5 42 Ff
S RS I 2R ) (2022 4E R )P), AEFI J2 15 75
T 2 M J5 A B M 58 5 T B A A DG 1R B
A %R AR K, AEFL 4> A B N (L%
— I N S OB ) P L A
A8 ARE RO R 1 S 875 4% ABFL I SRS, 0 A
Y% & AEFI f19E ™ & AEFIL, ™ & AEFI 238301 .
& S Ay 7 B BE IR T BE K LR A B IR T I
I R] 350 42 1) B 35 I N AR B/ R R S R S
B AR BRI PR BE 52 Fh 35 B S 0 B Ao
FrE0), UL an A sk & 96 97 7T 6E H B0 I8 By
B L T

1.4 %o K SPSS 21.0 8 AE % $d 347
HHR R 43 M, X AEFT )55 & 45 % . AEFI 4 45 ¥
fIE 1 ARE IR 55 48 b 2EAT 36538 1 20 B, R 10 bl
K 2R, K5 K 0=0.05.

2 R

2.1 AEFL & A#IL 20184E 1 A 1 H—2022 4
12 31 H, 7y 104~ IX & () 45 HPV
5T 843 913 ¥k, HF HPV2 146 002 7¥X HPV
4379 675 7 ¥k« HPV9 318 236 7K %2 Fh # F
TEW N (26.48+5.98) %, 35 2tk

22 AEFIHREARAEFE(X1)

s
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1 TP 20182022 4F HPV S 45 AEF i35 KA %6/10 T35
Table 1 Reported number and incidence of adverse events per 100 000 doses following immunization with human papillomavirus
vaccine (2-valent, 4-valent, 9-valent, and total) administered in Ningbo city from 2018 to 2022, by year, type of reaction,
and administrative area

e HPV2 HPV4 HPV9 &t

w (ZES RAEFE 1% KA kS KA ZES RAEHE

Fy
2018 4 39.13 14 56.90 0 0.00 18 51.68
2019 9 59.67 10 22.10 6 25.32 25 29.75
2020 9 49.69 19 20.67 20 36.91 48 29.23
2021 15 4891 26 23.69 26 30.91 67 29.84
2022 15 20.86 44 40.68 45 28.81 104 30.93
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Table 1 Continued
e HPV2 HPV4 HPV9 it
e % K% {5188 K% i R i R
— R 50 34.25 110 28.97 93 29.22 253 29.98
S N 1 0.68 3 0.79 2 0.63 6 0.71
4 R 1 0.68 0 0.00 1 0.31 2 0.24
LRSYEaNA 0 0.00 0 0.00 1 0.31 1 0.12
Hh X
IR X 1 3.49 4 7.41 7 16.57 12 9.61
AL 2 36.40 11 53.15 3 37.05 16 46.66
X 5 63.94 16 50.36 7 28.80 28 43.82
X 3 38.54 17 49.27 5 23.61 25 39.39
ELH X 6 26.69 11 16.85 16 28.25 33 22.85
X 2 16.91 12 36.11 8 29.54 22 30.49
IR 18 135.39 21 55.65 20 48.68 59 64.05
Vi 6 22.89 15 26.68 17 37.13 38 29.64
TR 6 38.87 3 12.39 1 4.12 10 15.64
Fli Bt 3 43.08 3 13.60 13 4722 19 33.59
Git 52 35.62 113 29.76 97 30.48 262 31.05
221 BARERAER 20184 1 H 1 H—20224 10 F7. 0.71/10 Ji7; HICHBE R 2 61(0.76%) «

12 A 31 H, 73 W L4k 5 HPV2, HPV4 1 HPV9
#H B ABFT /™56 262 5], 4F ¥ AEFI & &5 K 4B
K 31.05/10 /35, HrA HPV2(52 1), HPV4(113
). HPVO(97 ] ) I\l AEFI 4F ¥ 4R 5 & 4 2 43 5
N 35.62/10 Ji 7. 29.76/10 Ji 7. 30.48/10 7, =
HHWERZER LG % E L (P=1.217, P=0.544) .
222 FAEMIE RAER 20182022 FF & F
AEFI 34k 5 K A 2803 7 R 51.68/10 3551 (18 4/
34 830 K )~ 29.75/10 J3 7 (25 11 /84 024 7K )
29.23/10 J3 7 (48 51/164 204 71X« 29.84/10 J3 7
(67 #1/224 560 7717+ 30.93/10 J357)(104 %1/336 295
FIK ), 2018 4F ABFI 4354 25 R A2 R 0 ol vy - 3
M SR T 230 5 R A2 R (*=4.984, P=0.026) .

223 RMERAEZE KAEM 262 5] AEFI A%
FENARE N, A 259 51(98.85%), & K AER
430.69/10 J3 7, Hor — M R 253 451 (96.56% )
T R 6 1 (2.29%), i E K A2 H 4y il D 29.98/

OB 1 41(0.38%) , 4k 15 & AE 28 53 il 9 0.24/
10 73 71 0.12/10 J5 555 TG 1 o7 & T i e o5 A4z
Fh B 2, 5™ B AEFI R % . 253 Bl — ik 8
F B R ATE HPVA 820 5 (110 4, 43.48%), H Ik
29 HPVI(93 ], 36.76%) ; 6 1 7 ¥ J I 73 73l & A=
7 HPV2(1 5] ). HPV4(3 {5 ). HPVO(2 1 ) $22 Ff
J&i > 2 B B B 43 ) R B AE HPV2, HPVO 32 Fh
Jeis 100 R B2 R A2 7E HPVO B2 )5 .

224 #FIX B IEKEZE 20182022 4F,
T 10 AMX L B(TH) ¥H AEFI ARG, ]k
Z9.61/10 Ji7~64.05/10 737, e NEEIR T
(64.05/10 Ji 1)« T AR AHEIE X (9.61/10 Ji 7)) 5 %
[X ] AEFI #f45 & A= %(27.03/10 J55, 136/503 069)
BRAR T 4R (36.97/10 J57, 126/340844), A
it L (*=6.459, P=0.011) .

2.3 AEFI A 4$4E( % 2)

F2 TUTT 20182022 4E HPV & i Hfh AEFI /i RFE
Table 2 Reported number and proportion of adverse events following immunization with human papillomavirus vaccine (2-valent,
4-valent, 9-valent, and total) administered in Ningbo city from 2018 to 2022, by age group, onset
from vaccination (days), and dose number

- HPV2 HPV4 HPV9 &t
w 1%k FIRE /% 1% Fa /% Bi%k FIHEE % 1% Fa /%
/%
9~14 5 9.62 1 0.88 1 1.03 7 2.67
15~19 2 3.85 0 0.00 21 21.65 23 8.78
20~29 9 17.31 19 16.81 75 77.32 103 3931
30~39 27 51.92 71 62.83 0 0.00 98 37.40
=40 9 17.31 22 19.47 0 0.00 31 11.83
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Table 2 Continued
e HPV2 HPV4 HPV9 At
aE LA FIRLEE /% 1% FIRLEE /% 15 % FIRLE /% 151 % FIRLE /%
I E]/d
0~1 38 73.08 99 87.61 80 82.47 217 82.82
2~3 5 9.62 9 7.96 13 13.40 27 10.31
4~7 8 15.38 4 3.54 1 1.03 13 4.96
8~14 0 0.00 1 0.88 1 1.03 2 0.76
215 1 1.92 0 0.00 2 2.06 3 1.15
I
1 14 26.92 54 47.79 44 45.36 112 4275
2 14 26.92 27 23.89 29 29.90 70 26.72
3 24 46.15 32 28.32 24 24.74 80 30.53
it 52 100.00 113 100.00 97 100.00 262 100.00
23.1 R T HZREREI A ABFIY 24 AR (K3)
RG], A ERAEAE 20~29 8 (10361, 241 — MR 253 B — RN E N R BB AL

39.31%) F1 30~ 39 % 4 % 41 (98 #4] , 37.40%), H:
' HPV2 . HPV4 AEFI 8 K& £ 7F 30~39 % 2 ff
“H, HPV9 AEFI & 2R A7 20~29 % 52 Fh 4 .
232 BERPEF RIS EEFAIIR A 262 5] AEFI A
FEBERAEEHPV IE W EMIER 1d W (217 #1,
82.82%), Hk N 2~3d(27 1, 10.31%) « 55—,
**:ﬁu B =7 HPV P 1 2 7 )5 224 5 5 AEFI

ZIR B, B (112 %1, 42.75%, 63.12/10 Ji7])
H)% BE T8 (70 B, 26.72%, 18.04/10 J3 7))
1 =71 (80 5], 30.53%, 28.73/10 Fi ), Z 7 ¥
A S5t 2 5 L (7=80.436. 8.228, P=000.) .

fib, 9133 411(50.76%, 15.76/10 J371), Hrh HPV2 .
HPV4. HPV9 73 7 4 32 1. 58 {5 Fi1 43 f5i]; FLk N
K76 11, 29.01%, 9.01/10 J3 571 ) Al J5) &5 A 45
(68 i, 25.95%, 8.06/10 Ji | ); b ¥ ZFliEHH =
73~ WU SISk & BRI RRE IR

242 FERMN TE 6B R RN, U N
51, HoAh 5w N1 B S kU N R G R
PR 361, 43 Al & A2 AE HPV4(2 51 ) F1 HPV9
(1§ B Fh )5 5 2 B 5 K2, 8 HPV2, HPV4 B Ff
Ja 5 A 1B 1 A A S R S R G T R
KAAE HPVY 250 )5

|3 T 20182022 4 HPV BE R 5 — SN S 57 s S ML R R BIL/10 7377
Table 3 Reported number and incidence of adverse clinical manifestations per 100 000 doses following immunization with human
papillomavirus vaccine (2-valent, 4-valent, 9-valent, and total) administered in Ningbo city, 2018 - 2022, by common and

rare reactions
£ _ HPV2 — _ HPV4 — _ HPV9 — _ &t —
Bl RER [k RER B BAE LB BAR
— R
R 32 21.92 58 15.28 43 13.51 133 15.76
KA 17 11.64 28 7.37 31 9.74 76 9.01
JRHRE 4 19 13.01 25 6.58 24 7.54 68 8.06
z7 5 3.42 15 3.95 8 2.51 28 3.32
WS 5 3.42 8 2.11 8 251 21 2.49
PRl 6 4.11 6 1.58 5 1.57 17 2.01
DR 0 0.00 9 237 8 251 17 2.01
I 2 1.37 5 1.32 5 1.57 12 1.42
Wls 1 0.68 3 0.79 4 1.26 8 0.95
HT 0 0.00 1 0.26 5 1.57 6 0.71
mesa 0 0.00 2 0.53 3 0.94 5 0.59
MK it 2 1.37 0 0.00 2 0.63 4 0.47
BEAIR 2 1.37 1 0.26 0 0.00 3 0.36
JBRA 1 0.68 2 0.53 0 0.00 3 0.36
i ey 0 0.00 1 0.26 2 0.63 3 0.36
S N
TR N
T 0 0.00 2 0.53 1 0.31 3 0.36
TR 1 0.68 1 0.26 0 0.00 2 0.24
HAth 55 R
TC B PERR 0 0.00 0 0.00 1 0.31 1 0.12
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2.5 93 262 il AEFI % %)% sl i 4% .
34t 8

F 2006 5F HPV % 1 L1 & 2020 42 6 H, 7
194 4~ WHO & 72 B i & F 107 4~ E K ¥ HPV &
BN T R U0, RIE [ 2016 45 7 AU, 41
A5 NT =4 WA L HPV R, B S A
HPV £ 1 A 4% T 2019 42121 2022 403 34t B
7. B B P2 HPV 2 0 i b i A b & 1 38 K,
Beb Ja R A1 ABFI 088 R 8. 52 31 A A 501 .

2018—2022 4= 7 I T B A HPV ¥% 1 J5 £ 3
AEFI JdR45 R A2 31.05/10 J37), Sakmgrasi4
X} 2017—2020 4E 7 [ HPV ¥ 1§ AEFI I 9 45 3
(30.38/10 /3 77l ) #2 3f , (AR T g 1 2017—2019
£ HPV J% 75 AEFI W5 il 45 % (256.35/10 75 771)) 13,
T 2018—2020 4F T R 4 B Wl &5 A (11.07/
10 73 7)1 2020 4F 46 & 44 # W8 I &5 3 (10.11/
10 77 7)) W7 R0 2017—2021 4E 470 M 77 (1 W i 25
(25.15/10 73771 ) U8, W5 ) &% SR (g B (2 22 R AT g 5
HPV %% 1 52 Fh N AEFT #) 25 2 8 A1 A 5] b [X %
AEFI FEALFE S K W 7 X E R R FH K

T 2018—2022 F4E M HPV S 1 J5, &4F
% ¥4 AEFIL 4R 5 9% 19, 15 2018 4F AEFI 4k 5 &
AR e, N 51.68/10 FIFRI(18 49), B & THa
(29.23/10 J3 7~ 30.93/10 J3 7)), iX 7] g 52 Al N
HPV $1 5| NI, 2 okt Hoe i FE sz fh o 3=
Bkt AEFT FI R AR P B 1),

TYLT 20182022 FEFF HPV % 11 5 i i 1
AEFI %5 1l 3 38 & A 4E 20~39 % W4 (76.72%)
B & T 9~ 14 B ER A (2.67%), H 5(2017—
2020 4F A BN FL Sk 98 95 55 5 1 S AL T BT 2 Fh
WSS W YA 25 B —Fr, AEFT SR FE R
AR AR RAE AP N, L TR AT RE 2 AR RS B
X 2 55 5 HPV R L AH J¢ 9 1 R 0 2 R AE
TR ST B B, R iS5 HPV & 1 22 4 v A
AT T B VEA I T R, [tk HPV 8 1 2
Pl 5 55 v, AEFT )25 B A X T b 4 Lobk

TP T 2018—2022 FFEHEFH HPV ¥ 1 J5 K 4B
1] AEFI &£ Z 8 — M [ B (253 B, 96.56%) Fl 57
SN (6 ], 2.29%) , He H— M I B A R SRy 4
Ji e R & AR AR, R O 32 B I i
%, ZRAEMEHPVIEHEMEN 1dWN, 5HHxX
iy B s B D1608) — 5 % A= B ABFT AN %975 11
FERAEAEE K HPV E W/ (112 4],
42.75%) , 5 H 5% [ SRR 38 45 5t — L4160,

2018 4F 1 A 1 H—2022 4 12 A 31 H, T* i
10 MX L B () 80 HPV 21 843 913 7Kk, 1
H AEFI# &5, & N 2R 11 (64.05/10 75 7))« &%
i i % X (9.61/10 J3771), #h[X 8] AEFI i 55 &
A AT K 2 53 (9.61/10 T3 71 ~64.05/10 Ji#),
FL R PR T B 5 A X v TR 4% ) R0 TAE N B

X} AEFI [ B L2 B L 8 0 e P N B % 52 o 3 B¢
FLME B N0 B AL 15 50 B 52 M 3 5 ABFT [ 508
ARER K, HEARE R A R — B

25 PR, T 2018—2022 4E HPV ¥ 1] AEFI
F BRI e ML () 40 b | B b A — R N,
S SO DA U N o, B RAF, o™ AEFI
ik, KU HPV B 24 RAF . (HARRTHET
HPV % ¥ AEFI 85l J %% 2 5 i, HPV % 1 22
J& I ABFT 208 KR T 2 fp # sl A A &
e s EAR R AR I — B s S AT g 2 B A O
A, 4% = HPV % 1 AEFT W 0 3088 i &,
TE4 Ja B 78 A AR SR A 3 30 M I 7 A 4 250
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