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[ Abstract] Objective To evaluate the vaccine effectiveness (VE) of influenza vaccine (InfV) in pregnant women on
their infants in Gansu province. Methods A total of 1 229 978 infants born to pregnant women in Gansu province from
January 1, 2018 to December 31, 2023 were included in this study. Data were collected from the electronic medical
record system, birth registration system, and immunization program system of Gansu province. A retrospective cohort of
pregnant women who received InfV during pregnancy was constructed by linking the databases of each system through
ID number. Information on laboratory-confirmed influenza cases in infants was collected through the electronic medical
record system. Robust Poisson regression analysis was used to compare the adjusted risk ratio (RR), VE, and
95%confidence interval (CI) of influenza in infants born to pregnant women who received InfV during pregnancy and
those who did not from 2018 to 2023. Results The incidence of influenza in infants born to 1 210 pregnant women who
received InfV during pregnancy was 4.71% (57/1 210), which was significantly lower than 6.13% in infants born to 1 228
768 pregnant women who did not receive InfV during pregnancy (y?>=4, P<0.05). The adjusted RR was 0.78 (95%CI:
0.29-0.99), and the VE was 22.13% (95%CI: 0.79—40.30). Conclusions InfV vaccination during pregnancy provides

some protection against influenza in infants under 6 months of age.
[ Keywords] vaccination during pregnancy; influenza vaccine; protective effect; Gansu province
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Table 1 Basic information of pregnant women and their delivered infants (<6 months old) in the InfV vaccination and non-
vaccination groups in Gansu province, 2008-2023

A B (n=1210) Fa R EL /% KR (n=1 228 768) R B/ % ME PfH
731577 0.66 0.415
Jig 7 201 16.61 193 124 15.72
HE 1009 83.39 1035 644 84.28
BILRT B iR 4.00 0.045
5 1153 95.29 1153 394 93.87
P 57 4.71 75374 6.13
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Table 1 Continued
B B (n=1210) TR e/ % KRR (n=1 228 768) Fa R /% A Pfi
PR A 0.00 0.989
W 591 48.84 599 409 48.78
BAS 619 51.16 629 359 51.22
PSR S 2.20 0.530
N 15 1.24 17 479 1.42
Gk 541 44.71 552949 45.00
s 181 14.96 198 217 16.13
KR L 473 39.09 460 123 37.45
JAR GRS IBES 0.00 0.952
% 1158 95.70 1175022 95.63
= 52 4.30 53 746 437
SEHRIIE PR 0.07 0.789
5 1184 97.85 1204 195 98.00
2 26 2.15 24573 2.00
ZA A IR I 809 52 1.90 0.169
% 1193 98.60 1204 186 98.00
= 17 1.40 24 582 2.00
ZAR B LRI AR 0 R 1.70 0.187
5 1204 99.50 1217775 99.11
2 6 0.50 10993 0.89
FE R RGN 0.01 0.910
% 1202 99.34 1219797 99.27
& 8 0.66 8971 0.73
Rk 39.00 <0.001
1 862 71.24 899 071 73.17
2 326 26.94 268 429 21.85
3 22 1.82 61268 4.99
BUHER 0.53 0.468
% 631 52.15 627 466 51.06
1 579 47.85 601 302 48.94
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Table 2 Protective effectiveness of influenza vaccination during pregnancy on infants and results of robust
Poisson regression model analysis

A RRIE 95%CI VAL PlE VEfH 95%CI
SRR A 0.95 0.94~0.95 -15.709 0.000 5.26 4.64~5.86
Vig Wik 1.04 1.02~10.06 3.762 0.000 -3.83 —5.86~-1.84
FRIAAE S 0.99 0.98~0.99 -8.985 0.000 0.66 0.52~0.81
JEE 0.99 0.98~1.01 -1.029 0.303 0.74 -0.63~2.10
SAUTREE 1.00 0.99~1.01 1.023 0.306 -0.48 -1.38~0.41

U R 7 1M 1.05 1.02~1.09 2.906 0.003 -5.17 —1.74~-8.67
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Table 2 Continued

Bl RRIE 95%CI VAL P VEf& 95%CI
YT URIIHE PRI 0.98 0.93~1.03 -0.958 0.337 2.49 —2.45~7.29
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33 Liao S L 25UV gk 50 sl s B350 55 7 AT 386 o B2 ) L P

E Aot BN, SRR B A InfV 2 10 B
O30 P B L AT BRI 48% I RV 1), A 72%
4% B R 1O Z e B2 b InfV S 72 AR 1 T T K
I3 B PUAR AT GG A AL n 2L, AT ek 2 B2 )L
TR ARV IR I XU, R LAE HA AR R I LS H FR it
TR U [ I U T B b 4R e (2022—
2023) Y g 13 Z 40 AT AF U YR AT {0 By BE B2 InfV,
BElHTFHARE NV AHE BT RERERFH
IR R R D, H BT 55 Infv i B 3475
V2200 B Dy B b A8 w4 TR DAL, B G R ) 4
InfV 4 Al AR D, K] e BR8] T 4 4R 0142 Bl InfV
R 1 AT B P BB BT A o

AT 5T K IR a1 BN B I AT i, 4R
R, TEUR A B Rl InfV 4T WK 6 A B2
JUUE R TR R (4.71%) B BAR T A& M 2H(6.13%) .
i I FE g Possion [B] VA 45 B I8 B 4F U JE A P AE
S35 & G, RRE N 0.78, VE 4 22.13%
(95%CI=0.79~40.30) . y* #5367~ 2 ZL1A1 22 )Lif
BRI F ZERA G # 8B L (=4, P=0.045), H
1£ 33 — 5 8 1T F2 {2 Poisson 1] I3 5 Y 1 3 4H 5% [A]
K, Z=—1.891, P=0.053. PE WGt =R
B AH G R SR A, IR R E
SO g B sz i Y, AR A 2 R RS K /N
FCAMBEAE A 7T A0 45 R, AT LN IE YR AR R Infv
X B EE ) LBt B XU B — 8 AR E

AW LTS RR {H 55 T Shakib J H %M A 52
5 [RR 4 0.33(95%CI=0.21~0.52)], —7&, Shakib
2L U1 S T 6 T IS 2 A B F 72 T 9k 2 34 8% i 425 1)
SZNA, A 5T SR FH 1 [B] P A 51 F 7 R k2D T [
174w a5, 15 PR T 25 5 B 43 45 R0 ] BB A7 78 A Il £ 1
DAl 2% 55 T R AT) A £ 3k 43 i £33 R0 VR 2% I e s — a2
2 AN 5T e IR I ) A 5], A0 8605 B3 AT PR I AR
S FE A R

A Eon, HE R R L 2R
R R TR fa R R . B7E 2017 4,

TG 1 UL, (H AL AN 58 Al 4 o AR YR
g I ) 66 BUIR  T RS 4, B2 E TR A
S R LS, AT WA R L G RS K
B B LIRHU IR R # A U0 Z R
L R T f JE DR AR AT e A 2R L R A
RAH ARG AE 22 &Iy )L 55 37 T K % 1) 3L s B
Ml o el Geas 7 8L . LN, BLLBY B R
IR 1~3 N R R G AT T

T T AHE 7T InfV 32 R 41N BOROR 425 7 41
2b, DR AN R Bk A Al R Il B R 3R T T A AE 22
1717 3¢ 350 HE B A £, Ao 2 2 22 1) ) PR 5 R AN
HEF B R T E . H AT H R & KR S B A
PR, KBS B2 E BSOS R, R g4 il B
JR N GRS T Bk Z 0 SR R 31 A 0 R L
IR LZ AN R T, A HE R A A T
FE IR 25 R 3R o AT 7E D9 [l B BA S AT 7, A2
T2 RA RN E R R, KH A {# Possion
[ LR S 2 73 RAR BN E R AT 1A
(E AR (1 43 BT 45 R 07 T U, E e, el
TR H M A A R B ST HUR AN R I S0 £ [ i
WEIE, W5 S B BT 0B ) 18 B2 A0 R, 6 VA e o
B B W2 A 5 VR A G 1 5 R R AR I B R
TR R AT TS N ) SR A RS S M A AN ),
BRI PERE SR 85 R BA — E W R R

)L A G0 AN H TR IE B 6 4
B LEEAT InfV 1 4 % B F PO, DUAE R 90 %
W, G 4R A R Infv BN 22 )L B R R I,
il L A B 0 Bl A RO P R, O I R
WA InfV A9 N B 3% HLRI 5K Infv 58 w1 0 W]
TR 2 A 2 S BT, xR LAR T AR I B A
I, AT P AR YL AR SR 9 1 AU

SE 30k

[1] Wang R T, Yan W X, Du M, et al. The effect of influenza virus
infection on pregnancy outcomes: a systematic review and meta-

analysis of cohort studies[J]. International Journal of Infectious


https://doi.org/10.1016/j.ijid.2021.02.095

72 P AL B A 2025 4F 1 5 41 55 1 H

Chin J Public Health, Jan 2025 Vol.41 No.l

[2

—

[3

—_—

(4]

[5

[k}

(6]

[7

—

(8

[t}

(]

[10]

[11]

Diseases, 2021, 105: 567-578.
P 5% G 9 00 K B R A 2L e 9 v AR L. b LD O A T
FEF AR R (2022—2023)[J]. H A RAT R F A4k &, 2022, 43(10):
1515-1544.
Callaghan W M, Creanga A A, Jamieson D J. Pregnancy-related
mortality resulting from influenza in the United States during the
2009 — 2010 pandemic[J]. Obstetrics and Gynecology, 2015, 126(3):
486-490.
WHO. How to implement influenza vaccination of pregnant women
[EB/OL]. (2016-01-01)[2023-11-04]. https://www.who.int/publications/
i/item/WHO-IVB-16.06.
JU R, B, B R, S e R A AR R STt R ().
AT 2R, 2023, 44(7): 1157-1162.
FEAN, BRSO, EH, L R S RERGE A @RS R
B 0], P EBAE R A E, 2019, 16(3): 309-313.
Previtali D, Boffa A, Di Martino A, et al. Recall bias affects pain
assessment in knee osteoarthritis: a pilot study[J]. Cartilage, 2022,
13(4): 50-58.
Ramiarina R A, Ramiarina B L, Almeida R M V R, et al. Comorbidity
adjustment index for the international classification of diseases, 10[J].
Revista de Saude Publica, 2008, 42(4): 590-597.
Nunes M C, Madhi S A. Influenza vaccination during pregnancy for
prevention of influenza confirmed illness in the infants: a systematic
review and meta-analysis[J]. Human Vaccines and Immunothera-
peutics, 2018, 14(3): 758-766.
Nitsch-Osuch A, Wozniak-Kosek A, Brydak L B. Vaccination against
influenza in pregnant women-safety and effectiveness[J]. Ginekologia
Polska, 2013, 84(1): 56-61.
Eick A A, Uyeki T M, Klimov A, et al. Maternal influenza vacci-
nation and effect on influenza virus infection in young infants[J].
Archives of Pediatrics and Adolescent Medicine, 2011, 165(2):
104-111.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

Jiménez-Paneque R. The questioned p value: clinical, practical and
statistical significance[J]. Medwave, 2016, 16(8): €6534.

Galvao T F, Silva M T, Zimmermann I R, et al. Influenza vaccination
in pregnant women: a systematic review[J]. International Scholarly
Research Notices, 2013, 2013: 879493.

Shakib J H, Korgenski K, Presson A P, et al. Influenza in infants born
to women vaccinated during pregnancy[J]. Pediatrics, 2016, 137(6):
€20152360.

Liao S L, Tsai M H, Yao T C, et al. Caesarean Section is associated
with reduced perinatal cytokine response, increased risk of bacterial
colonization in the airway, and infantile wheezing[J]. Scientific
Reports, 2017, 7(1): 9053.

Deer E, Herrock O, Campbell N, et al. The role of immune cells and
mediators in preeclampsia[J]. Nature Reviews Nephrology, 2023,
19(4): 257-270.

Bender ] M, Ampofo K, Gesteland P, et al. Influenza virus infection
in infants less than three months of age[J]. The Pediatric Infectious
Disease Journal, 2010, 29(1): 6-9.

BRHANE, B A7 A, RN ER, &5 JE T AH N fe I/ RO % bE B
ZJ A T TT VAT S TR (0], R AR AT W A2 2% K, 2013, 34(9):
935-939.

Merckx J, Wali R, Schiller I, et al. Diagnostic accuracy of novel and
traditional rapid tests for influenza infection compared with reverse
transcriptase polymerase chain reaction: a systematic review and
meta-analysis[J]. Annals of Internal Medicine, 2017, 167(6): 394-409.
IR, TRMER, B0MR MR, &, ML YOS B /R BRI T L9548
ZA G R IR U IR [ AR R8O (9], o D R 4 9, 2023,
29(4): 427-431.

Poehling K A, Edwards K M, Weinberg G A, et al. The underre-
cognized burden of influenza in young children[J]. New England

Journal of Medicine, 2006, 355(1): 31-40.


https://doi.org/10.1016/j.ijid.2021.02.095
https://doi.org/10.3760/cma.j.cn112338-20220825-00734
https://doi.org/10.1097/AOG.0000000000000996
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://www.who.int/publications/i/item/WHO-IVB-16.06
https://doi.org/10.3760/cma.j.cn112338-20221012-00877
https://doi.org/10.3760/cma.j.cn112338-20221012-00877
https://doi.org/10.1177/19476035221118417
https://doi.org/10.1080/21645515.2017.1345385
https://doi.org/10.1080/21645515.2017.1345385
https://doi.org/10.1080/21645515.2017.1345385
https://doi.org/10.1001/archpediatrics.2010.192
https://doi.org/10.5867/medwave.2016.08.6534
https://doi.org/10.1542/peds.2015-2360
https://doi.org/10.1038/s41598-017-07894-2
https://doi.org/10.1038/s41598-017-07894-2
https://doi.org/10.1038/s41581-022-00670-0
https://doi.org/10.1097/INF.0b013e3181b4b950
https://doi.org/10.1097/INF.0b013e3181b4b950
https://doi.org/10.3760/cma.j.issn.0254-6450.2013.09.018
https://doi.org/10.7326/M17-0848
https://doi.org/10.1056/NEJMoa054869
https://doi.org/10.1056/NEJMoa054869

	1 对象与方法
	1.1 对象
	1.2 资料收集及研究方法
	1.3 诊断标准
	1.4 统计分析

	2 结　果
	2.1 基本情况（表1）
	2.2 妊娠期接种InfV对婴儿的保护效果及稳健Poisson回归模型分析结果（表2）

	3 讨　论
	参考文献

