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[ Abstract] Influenza is an acute respiratory infectious disease caused by influenza virus.
Pregnancy is associated with physiologic and immunological changes that may increase the risk for
influenza virus infection and influenza-related complications. Influenza vaccination is the most
effective way to prevent influenza virus infection. WHO and many countries have classified pregnant
women as a priority population for influenza vaccination, however, there are still many challenges
for promoting influenza vaccination in pregnant women in China, influenza vaccination coverage in
pregnant women remains low and some influenza vaccine package inserts list pregnancy as an
absolute contraindication. In this paper, we summarize the research progress in the effects of
influenza infection and influenza vaccination during pregnancy both at home and abroad, then
discuss the strategies to promote influenza vaccination in pregnancy for the purpose of providing
reference for the related research and policy development in China.

[ Key words ] Influenza; Pregnantwomen; Influenza vaccines

Fund programs: The China-US Collaborative Program on Emerging and Re-emerging
Infectious Diseases (6NU2GGH000961-05-02); Public Health Emergency Response Mechanism
Operation Program (131031001000210001, 102393220020010000017)

R T e Ao T I M L R A R i 2 B WL I v A R D S A AR, WHO B2 S % )
— o ZRYANE R R e LB AR, 7 1960 4F S [ E 4 42 4 IR 2012 4F (4 L B W1 5L 3 SCAF a3, 25 1B 3l

DOI: 10.3760/cma.j.cn112338-20221012-00877

WimES 2022-10-12 rXHmE

SIS BT, A, R te, A 2 U IR e AT DG BT A HE R D). TP AR AT R A R, 2023, 44(7):
1157-1162. DOI: 10.3760/cma.j.cn112338-20221012-00877.

Fan SM, Yang XK, Zhao HT, et al. Progress in research of influenza vaccination in pregnant women[J]. Chin J Epidemiol,
2023, 44(7):1157-1162. DOI: 10.3760/cma.j.cn112338-20221012-00877.




- 1158 - FPAERA TR A2 R 2023 457 H 45 44 %5 7] Chin J Epidemiol, July 2023, Vol. 44, No. 7

B R ZE Y P R B R R LR 0 R, B 2 b e R
JECRE 1 ) Ay o v I ST TR I, I F 2022 4T B B 1 31 430
P e B R — O 3R G A B X 2009 4 H AR
HINT J B RRAT B, 4 2 22 A e Pl B R HINL 9 a8 1
H 2014 45 LIk, o CDC A& A At ] 3 Ja g2 v 90 197 422 o
HARFEEE) (CHREE))  INRRERAG 2191 Ay oo RGBS, A B4 4
FRATERh FBRE N o A T3 B ol 2 IR B i e G 1
Wi PRATE 5% B50CH , 305 23 2R e L 7T 057 1) 100 3 e T = it b B 5
B A eSS T LA T A AR T A, B
IR ZR AT B 7 PV I FH AF 9 A S fi R a4 7 25
W, AR A R TR A TR LS

1. 2P 0 S R IR R A A M S I R E 1 1 e AR < 4T
YR TR] , 2R 2 e A — FR B 3E PR AR Ak, A RO i A R
SRR M FRILAERKEEHE, A FER K,
BRI, S B0 AL T B R RS AR vk ek
7 JH 3 R DA T 3 A L I o Ml o AT, Ml
SRS T RE A AR AR, =z 2 i 2% 8 K s, 4
LG R AR RO SR, S SO I A H ) A, 2 B
I W% PRI 1 W 2 G 505 1) RS TH s 77 o, 4 O i 2
LR AL T DR A, th 4N 5 A0 i S g HE B 5
B IER F o TR v THRIFFED 10540 H
FHIR KA AR 1 L A BN G R AR AR (i A
2 % AT RS T 10 o SRR T TR S I DR R A X
FEEP

2. Z A B RS 7 R T A s 4

(D) Z YRR R I T FAE T XU 55 < A6 AT 2=,
RIS L BB 5 A B & A T I R AR
i WE B B (TCU) B AE T 1 ARG 14 i 2 1T o FR M T
—TRYN A 18 724 £ 22 [ B i A PR BA S AFF 5, 308 o 458 J&] 7 vk
Wi 17 S 56 25 B 12 T 2P I T R (ART) & o, &
L 2015-2018 A LE 3 TAT 2, 22 IV I R 9 B AF 7t
LR 0.7/100 A L 1.0/100 A F12.1/100 A A, —
TR A 33 35 BA S IF 5 F055 491 %k BEAIF 5 4 Meeta 23 HT S, 22
T R e i R A e AU 2 R 2 4 11 6.8 (95%CI - 6.0~7.7)
£51 S CDC X AT B Wi 45 20102011 Fif 755
2017-2018 AT 2= T BAEE 73BT & I, Z A4 B i ot
B AR e 5 ik B 24%~34% , T FEAE 22 15 0 50X
B o 9% . 25— I AR W I 0 o O
2000-2018 4F: 7 470 J3 R AF: B 43 e v, 43 10 000 44 22 {3 h 2
H 23 N Wik i s 26 A BE 43 W 30T, 12 W7y ek i 22 43
BT B & R A R LB <MLL RE AR T | 2t v
WS 38 25 A IE R 2R R IR AN S IR T A ) A AU
FKIBW AR EZE AR 2.2(95%C1:2.2~2.3) /5", & FEIBF5E
R, 2009 4 H A HINT LR AT, AR AL i &
W Lo PN VB 3% , E 7 RS F A N i B 0 B
W Lot 207 ™ (AT ICU BRFE TS ) AE ™ o 4
B A7 EL 3 R 51% F131% 5 TS HINT 3 8 Be 22 1 vp A
7% A S IER MG 5 15% 46T, 5 R HINT A

SEAET B 20% ; Jo 18 M FE R E B B9 28 LR e B
PR 1 RS 2 AR B % Lo 119 3.3(95%CT: 2.7~4.0) £,
18 LSRRI A IE N 3.7(95%C1: 2.2~6.3) %5 s 527
KU AH B, 22 P 3] (OR=6.1, 95%CI: 3.1~11.9) il 22 i 111
(OR=17.6,95%CI : 4.0~14.6) 1 B /™ 5 35 5 1Y XU ik — 26 |-
FH LRI RN 2 I RS A e RIERRE Y
JAVBS: v AT R AR, R A R B TR e T oy
R iR

(2) A 1A ) e e SRR 5 SO R AT R 25 J 190 XU T 3
2017-2018 I8 4725 , il i X ED BE B8 A e [ 3 4 rp 45
WO [ 00 2 4 R i B BA I F 9, A IR 37t S
B WHEURES R s, 25 R R 2R AR i RS & AR 2
G SO 7 7= 4 XU 38, iy LA 1 25 S A R E A AR — 7
BT AN IE 0 R G L5 BN | A U B a7 e 2 8 in 5
FE IR (RR=3.6,95%CI : 1.6~8.2) , (B3t FLp= G JLAET: |
INF RIS L AR AR R A S R I E i

3. YA B R e SRR T AH DGR 9 2 e «

() Z A BRI B v 2 A MR I 7 43« )RUAE 3. [ v e
= Z A R ERE 1 A A AR SR  1HL A IR 8 2 T
PRI 50 AR Z2 M F 78 Y4 7R | R 30 e 2P AT AT o BB O
R TEPETT (V) i 22 M R AT . 2014 4F , WHO 28R
TR E N A X 10 4RI R RS TR , 327 R I 2
I T B VI e A I 2 i RIAS B 7 ) RGBS 3860 , A
ZR) e R RS B I A IR FE A0, 2020 4K 5 [ — 13
VPG 22 142 1V 22 2 0 BEATL FRIES (RCT) BF9E s
TR T R T I e DL (AR RN Sy T S A PR
SR RIANIE | 22 IR B, A 8 B0 4 A8 B LA 7™ o 1) N R
N, B IRAS BN KA SRR AR IR Z [ 2 5 0
TR WUORH R 2015468 1 H Z 20184E 12 H 31 H
T2 07 A4 BN AT TV AN (%) & H W% B 9 22 30 WK
KR &I, A5 4.9% M2 A B i e A R R
RE o, 2 0 E Gt 0L R L o7 R Sk o 36 X
2002-2009 4F: 7 J7 A3 44 350 =M TIV (9 22 10 F0 1 T A3 44 K35
Tl S R T ) 2 R R A R RIS ] Ak A 270 F 5 S s, 2
e i I JERE T 1) 42 h PN A DA - 1 R 55 5 A A ™ o
RGNS IR GRS SE IR B
e | B 110 FILR S8 4 IR A5 I 149 DRV s o L 386 >
TRRANT A IV 775 M | B i s 1 1 2 18 vh A
A <1% 2 LT BT T B AN B RN 4, kB %S
— B NBETCA B 22 S e

ZILEARWIIE B P P i B T R RN RATIR
25 o (40 IRV, A DL B -2 0 2019 4F—TH 4 A 48 WA 52 11
Meta S3Hr R 7 , Z A4 AR i R 1 A R LR ™ (OR=0.95,
95%CI: 0.74~1.35) A% Hh A= 1A F (OR=0.93, 95%CI: 0.43~
2.11) /NF R JL(OR=0.97,95%CI : 0.25~4.22) | Jo KI5
JE (OR=1.03, 95%CI: 0.69~1.60) £1 Jii JL %€ T= (OR=0.94,
95%C1:0.56~1.95) (19 KU THiE ™. 2020 4 X% @ I1/K L B
AR 30 RCT W55 195 I 0B W , R R I BE R B i



FRAERA TR A AR 2023 4R 7 HAS 44 555 7 W] Chin J Epidemiol, July 2023, Vol. 44, No. 7 - 1159 -

Tl EE B S5 AR S A2 K T (RR=0.96,95%C1: 0.87~1.06) \3E

i (RR=1.02, 95%CI: 0.74~1.42) . F * (RR=0.97, 95%CI
0.87~1.08) Fl /N F Jif #% )L (RR=0.99, 95%C1: 0.93~1.06)
X, REHME 6 A2 ILHMLIARE (RR=0.99,95%CI: 0.87~
1.12) . & BB %% (RR=0.93,95%CI : 0.83~1.05) F174 98 (RR=
1.02,95%CI: 0.89~1.18) 47 3", 2012-2015 4, 3 [# CDC
FE T DR T £ A WA L TR T VR A UC s £ TR
W 5%, & B2 0 B P i B BE T 5 A AR i 7 (aOR=0.9,
95%CI:0.6~1.5) FIFE = (aOR=0.95,95%CI: 0.79~1.14) 3 I
SRIR L PRAh 2021 4F , — TG0 35 i 7 B[] A 3.6 4F (14 [l
JEE 1A BA B AT 5% 2 B, 5 56 7 2 30 i JR 28 v A 2 i o 42
)L BB B (aHR=1.22,95%CI : 0.94~1.59) | Jli % (aHR=
1.26,95%CI:0.57~2.78) /&L DI BE 6% (aHR=0.82,95%ClI :
0.49~1.37) S AN KL g HEIR 0 11 JRURS:

(2) ZE A 3 JERE V 1T LA TS0 9 JR < S T 385
R AR LT AT RCT IRA% A8 &5k 5 B8 A0 45 20 ) 35
HAE NBESL BRI A RCPE . e IR (R AR o L
19 RCT W5 7 , 2 $0H 02 o it JRR g2 1 v LA 90 B 52 30 = 1 12
TR, BE TR 43 314 31.0% .70.3% F150.4% ), S —T0
S 19155 BEAIFSY , 40 A 20102012 34725 100 1) S2360 2= 51120
TR MR i 2 R R A TR AT 1 2 R, e PR
ZEATEE R =AY 1LV X TRy 52 56 25 612 T ORT ART A9 AR 4P L
B0 BN 44% (95%CI: 5%~67%) 1 53% (95%CI : 24%-~
72%)7 . Thompson 25" J (8 —I5UAG I BH 4 575 51 %6} et it
98, 94N 2010-2016 AT 4K H 4 E KL 2 01 4 K 2V
W 3 5 IV A BE 19 22 001, D LA A e i TR 48
SERM BT , BRI 1TV X A A BE AU TR SRR
40%(95%CI:12%~59%) . LAk IR —IZGNA 34 701 242
T Il JEpE A A5 2 B, 22 4 482 i 1TV 3 X6 ARTAE: Bic A
FPROE N 65% (95%C1: 3%~87%)"™ . ZE I M i B 1
AL AR T A 7 T R R A TR R IR B R 1
JRURS:, 2R AL G BT Al ) s AL RS 45 6 Y LB R
JU AR oB A LG F i R L35 RCT R M
FARIR AP B R e 1 1T RE S D R L AR AR i
FRBET XU 7, Steinhoff 25 %5 3k [ A ] [ 5 23
NEHR L 35 T35 N (1% Z2 350 [m] Jii o4 BA S IF I A7 6 9 oA L 25
TG 7 A O R T T A AR R ZE 2R (OR=0.78,
95%CI: 0.74~0.82) Fl /N T Jifi 4 )L i & £ % (OR=0.83,
95%CI:0.79~0.87)"*  {H & Bff 5% 56 F B A 7= 5o/ F i it
L A BRI A5 AR S T L 3 T BB 5 0 5T % 42 19 16 2% Al
AR A IR R 2 Al 1 2 0 s [ ) Rl BB ) 23 9% v ALy
S PRATRRIC O B S5 R A 5

(3) Z A B A i B Y X B LT B A b« T T 11 G928 D
PEIEFE R RE T 5 REAS B (6 S e 40 M 6 Ak 19 5 oy
AT 72 A Rl ST S5 7 B 200 i 4 B 5 3 e 1 B )
TS, VBRI I 5 R S MU 1 BB 5 B AR R 5
LIRTRVS AR S L vt L wa o ey S Eprs (W S e DR TR U
B ST H B B B OR AP R T 5 (R I A 1 )5 7 A

TeG R EBL IR , BENGE i3 IR 35 5t e i 7 2 G LA Y, X 22
LR R B — 5 R4 E Y s At B 1 T R S5 4
FEIABERL A T IR g A R SRR & i, ) BE LR SR Y
7 2N B LR 2 1 BRI S pe A . — g A 93 3
AR RO 1 R B SRR L B, A AR 1TV HAA
B 1) B 328 TP | L PR 4P R 58 B 65%~96% , 27 1 7 A 1) R
SEPEPUR IR AT LA 4 B A2 LY, 2017 4F 9 H 2018 4F
6 7,252 T 4 FP 11V4 (9 IV 3 RCT BFE , Hih 230 4
Z AR —FN R 11IV4, 116 44 Z2 05— R TIV3, 25 1 %
P AESERD 21 hF , TIVA FIT IV 3 [ A48 1 Wk 0 R S TR
(A/HINT . A/H3N2 H1 B/Victoria) 34 1l #H AL , 11V4 45 47
B/Yamagata 2 11 #8195 52 PE DU RE I8 B4 MR E T, B
FEZEIA ST IR, VR A I I35 0 PR 132 347 L BE AR it v
BT B 5 1.5~1.94% 2R %t 6 A AN LER —&
BRI VE RIS S 2018 4F , — RS XF 40 A 4 T RCT #F 55 F1 3 101
W ZEPERFFE 1) Meta 43 At 11, 2 10142 Fh 0 SR 28 T X6 6 H i
DL LI 2 018 TR PR AP 3R K 48% (95%C1:33%~
59% ) 3 X 4 VLB FE (1) Meta 43 BT 7w , 2 300 422 7 Uk
PEWTXT<6 H IS ELLIL I E 012 BB A e A9 AP R R
1 72%(95%C1:39%~87%)"" o 754 BiTH RCTHF5E o , 75
Zo P 11V 3 %<6 H 4 B2 LA il % 1 B4 8 1 R 31%
(95%CI: 6%~50%)">, %F 3 H iy LT 2L Sk 71 i ek
Yt b AR 33T R 57%(95%CT - T%~81%)

T RIS | 28 0 B i IR E T 1) B [ 2 B
T Ho A LB e JEME o 2019 4F—T51 Meta 4357 & BX, A 1L
T Z R BB T L 2 WG A R T B R I
A LA A I BES PO B L TR RO S AR TR
PURAGEB A IR IL . 5 — T [ A R PR Xt & B, 5
Zp BLIHAE LY | 2 v 0l 2 G S0 42 e it e v 1 2 0 L
Hh A A Y TR B S AN A AT R B IR
HIV (14 8 00 T BT 9 550 O T R T 4 38 AR S e 8
PELL KRG 8518 R DU I ROR

(4) BT b 0 8 T FLAT AR SR « 2P M 4 e e
BT SRR AT 2 0 B B L T SR s B Ui/ B 7
{52 B AL E R 2B L2 o IFIT R B, TE IR R A T L
T Z5 75 P G B R AT B R0, 2 0 e o R T L AR AL
ST R A U U R AR AT BR R, X R A B S
PEU AR WA ROR Y . 22 BE T 400 J7 15 A1)
FF R 11 0 S8 P A SR AT AL ST e R, X T B I i
1V3 1] DLk /D FE G 1632 i) (2 = 1A 58T~ 120 6], 2 JLFE T
340 4 K5 32 856 i) 5 K AN BEFPRE T AH LL , AT i B R
JRETT T4 37403678, 44 81 696 /4ot £ 1A B A= A AT
(QALY)™'. H A (5 3 1k A4 F 20 P 25 AR, I 4t 25 £
JFE VEAR BT A T 2R A I B T SR8 1 1 8 B R L 25
KI5 AR RE A EL AR 2> 12 JR 1 B L e P i Jek
PEWT, 0] LA Z =10 L 6 i AP L3434 11 0.000 094~
QALYs, H.r184.29% 3 1 6 F iy LA 2L, B Ah i jdyze v vl
VIBE AR IR IR YT 2% F L B i pUAS SR L6 o 70 721 36T/



- 1160 - FPAERA TR A2 R 2023 457 H 45 44 %5 7] Chin J Epidemiol, July 2023, Vol. 44, No. 7

QALY Ik F 345 A Xy GDP 32 I8 S AT B, HAT AR

4. TR AR B T PR R

20124 WHO /87 37 SO B 2 i e g 2205 P i ik
FEW M e AT . 518 [ 1960 45 FF UG 47 4 10 3 1
FERR 1LV DABRT 200 [ B J H B LB i i 82 . AT
] 3R S P v P P R 22 R R B 9 N R AE
2016-2017 JiA T 22 A 22 1 e B 1 - 3 Al 0y 25.0% (7
Fl : 0.5%~58.6%) %', 25 [ 2019-2020 7 47 25 27 1 i B 1
BERR Ny 61.2%' . HE CDCALETE R RS’ ) hAR Y
TR PAT I 2 R A B T L R T I s R
BV A R BUAS RO A5 [ N S SR o 0 i 8 AR
DL R PETEHU IR A 03 35 2 Fh N R 255 % 18, 5L TR AE R 12
HHE T LR B R PP R T W B I RN 4% B L M B R AR e
FiNEE , R BAE AT R AT AT By B B8 ml 4. AR AT R AR BIF 5T
SR TR E A O R B AR R AR . 2004-2014 4F—
TR A B 5T S, TR AR LA R Y R R AL T 1.5%
2013 4 F12015-2018 A7 XF Hf ] 55 M T 22 40 T 2 174 705 2 )8 i
FW A <1% (2P A TE 2P e A 2 M e v

31 £ i Bl 2 4 A R T 0 AT A AR T 2 P
— TR EH T A A TRRE W I AR B 5T L RS H
Bl = 2P I R T 2E A B L RIUA K AR 6
Bt R — SO T AR A T N B I L R T
FER T AR HE S B BURAE R, il an b A8 0 R 2L A 2
H) (2020 4F ) A9 4 1 U0 2% v (0 PR 106 I ) R Ot o 2 24
I8 O P DS ) ) oA P 2 001 9 g e e b AR 2 s i
AT D HTHEAE 0 TR B 7 R U B S TR AN RS a4
A5 NHE, R 208 Sl L e L 25 T s, B J
AR i 19 A RAS Z 08 S il L T 2 1% s R a6 0,
L e ] P o B P 7 2 o [ Mol - 5 0
TR R T 1 RS R A AR NS R R L K
LR PE T 8 3R B 2 2 8 AU T R B A AR R
OMERFVF 22 B 4R 2 e P IR E T, B A% it SR G 11 4
PR IR O AR DO A AR R R R R S

B AR AN T 7 2 A N S R AR 1, DAk S T

AEAY AL E AR

Y E A TR 1 B 00 R T R A, O A T AR
ZRUET % febe BRE A 5B 26 B B, I SR U A I Y e B A
B TR T TR A A . BUR TR E B 2 2 4 R
7T I S T e A PR R, {HAE 2009 4 HH T HINT 3
B PEAT I, R AR WHO B, 32 % [E AN A 22 A
B2 Fh AR HNT G B2 1 22 PR BER) 242 1051 oy F R
HIN T 7R 0 A E SRR R, 7E IV ) 2945 3.5 J5 31
ZECEAN T T HIN Tt Je2e 1, ELA ) 390 9 i 5 2 i i
DL fat B 2 A AR o b ah , 3 R L ER 7
Tk AR A5 8 IR B T RUBS: -3 25 10 2 B 07 O iy PR e =
WF 5T E0Hl TR LT 51 S 25 2, 22 [ A BLAT 7845 1 22 10 B2
ol 2 P O R T 2 A M RN O (R B AR B | DR
FEE TR T 7 R U G AR R R I

IRARE" SRR R ME N AR, 925 B8R S AN 2R 4047 G T
JERPRE T e R 6 140 O R AT G It S o 7 i L A3 B0 18
VT, ki A Sl [ 2 Ut R v R AR H St . 53 A0, [
R T A R 2 B2 A 10 I G i LA 2 o ok A 4 3 J U
(2020 4F ) ) Hi-4i H < F A0 A G2 WL 232 17 )07 244 38~ o By
it TAE R AR 5 5 D0 A S 8 90 S 2 1 P B R4 rl
(th [ CDC LB E ) A48 CFHA X BLRETT ) T A= f e
(R EIE S E S W S & T BN TV TR (Y
(91 B S o O e R e S T R A P TR, AR A
LA 3 SN IR 55 N B3 TRE X AR 5 i B B AR )
9 F M HETE AN 58 A — BUN 58 42 n] DU IR CHE 9 ) AT, {ELI]
PR B S8 AN RN A ML, oAb R 55 N B
X2 AT A AR B BUE o f e, RLARAROT R 2 4
JEPE PP AL S B L, A AR TR A R R R v
FER XTI S 6 H i AN 2 LI £ Ak, 0 J7 B 0 2% 1&
TE R RA T 25 A 2 g 15 ek Pl o DA 2R B R B
) 8 R T ol I 55, S Dl 2 ) B i 2 IR i
BEH

FlaEmsR  FrA1EE A IR £

& % x #

[1] Burney LE. Influenza immunization: statement[J]. Public
Health Rep (1896), 1960, 75(10): 944. DOI: 10.2307/
4590965.

[2] World Health Organization. Vaccines against influenza
WHO position paper-November 2012[J]. Wkly Epidemiol
Rec, 2012, 87(47):461-476.

[3] World Health Organization. Vaccines against influenza:
WHO position paper-May 2022[EB/OL]. (2022-05-13)
[2022-08-23]. https://www.who.int/publications/i/item/
who-wer9719.

[4] Kazma ]JM, van den Anker ], Allegaert K, et al. Anatomical
and physiological alterations of pregnancy[]]. ]
Pharmacokinet Pharmacodyn, 2020, 47(4):271-285. DOI:
10.1007/s10928-020-09677-1.

[5] Maudhoo A, Khalil A. Viral pulmonary infection in
pregnancy-Including COVID-19, SARS, influenza A, and
varicella[]]. Best Pract Res Clin Obstet Gynaecol, 2022, 85:
17-25.D01:10.1016/j.bpobgyn.2022.06.006.

[6] Memoli MJ], Harvey H, Morens DM, et al. Influenza in
pregnancy|J]. Influenza Other Respir Viruses, 2013, 7(6):
1033-1039.D0I1:10.1111/irv.12055.

[7] van Riel D, Mittriicker HW, Engels G, et al. Influenza
pathogenicity during pregnancy in women and animal
models[]J]. Semin Immunopathol, 2016, 38(6): 719-726.
DOI:10.1007/s00281-016-0580-2.

[8] Somerville LK, Basile K, Dwyer DE, et al. The impact of
influenza virus infection in pregnancy[]]. Future
Microbiol, 2018, 13(2):263-274. D01:10.2217 /fmb-2017-
0096.

[9] Abu-Raya B, Michalski C, Sadarangani M, et al. Maternal
immunological adaptation during normal pregnancy[]].
Front Immunol, 2020, 11: 575197. DOI: 10.3389/fimmu.
2020.575197.

[10] Dawood FS, Kittikraisak W, Patel A, et al. Incidence of
influenza during pregnancy and association with
pregnancy and perinatal outcomes in three
middle-income countries: a multisite prospective
longitudinal cohort study[]]. Lancet Infect Dis, 2021,
21(1):97-106.D0I1:10.1016/S1473-3099(20)30592-2.

[11] Mertz D, Geraci J, Winkup ], et al. Pregnancy as a risk
factor for severe outcomes from influenza virus infection:



PRS2, 2023 4E7 A S 44 4255 7 Chin J Epidemiol, July 2023, Vol. 44, No. 7 - 1161

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

a systematic review and meta-analysis of observational
studies(J]. Vaccine, 2017, 35(4):521-528. DOI:10.1016/j.
vaccine.2016.12.012.

Wang RT, Yan WX, Du M, et al. The effect of influenza virus
infection on pregnancy outcomes:a systematic review and
meta-analysis of cohort studies[]J]. Int ] Infect Dis, 2021,
105:567-578. D0I:10.1016/].ijid.2021.02.095.

Chen LL, Zhou SZ, Bao L, et al. Incidence rates of influenza
illness during pregnancy in Suzhou, China, 2015-2018[]].
Influenza Other Respir Viruses, 2022, 16(1): 14-23. DOI:
10.1111/irv.12888.

Mertz D, Lo CKF, Lytvyn L, et al. Pregnancy as a risk factor
for severe influenza infection: an individual participant
data meta-analysis[]]. BMC Infect Dis, 2019, 19(1): 683.
DOI1:10.1186/s12879-019-4318-3.

Lindley MC, Kahn KE, Bardenheier BH, et al. Vital signs:
burden and prevention of influenza and pertussis among
pregnant women and infants-United States[J]]. MMWR
Morb Mortal Wkly Rep, 2019, 68(40): 885-892. DOI:
10.15585/mmwr.mm6840e1l.

Wen T, Arditi B, Riley LE, et al. Influenza complicating
delivery hospitalization and its association with severe
maternal morbidity in the United States, 2000-2018[]J].
Obstet Gynecol, 2021, 138(2): 218-227. DOI: 10.1097/
A0G.0000000000004462.

Yu HJ, Feng Z], Uyeki TM, et al. Risk factors for severe
illness with 2009 pandemic influenza A (H1N1) virus
infection in China[]]. Clin Infect Dis, 2011, 52(4):457-465.
DOI:10.1093/cid/ciq144.

Regan AK, Munoz FM. Efficacy and safety of influenza
vaccination during pregnancy: realizing the potential of
maternal influenza immunization[J]. Expert Rev Vaccines,
2021, 20(6): 649-660. DOI: 10.1080/14760584.2021.
1915138.

World Health Organization. Safety of immunization
during pregnancy: a review of the evidence: global
advisory = committee on vaccine safety[EB/OL].
(2021-04-16) [2022-10-19]. https://www. who. int/
publications/i/item/WHO-HIS-2014.07.

Munoz FM, Patel SM, Jackson LA, et al. Safety and
immunogenicity of three seasonal inactivated influenza
vaccines among pregnant women and antibody
persistence in their infants[]J]. Vaccine, 2020, 38(33):
5355-5363.D0I:10.1016/j.vaccine.2020.05.059.

Glover C, Crawford N, Leeb A, et al. Active SMS-based
surveillance of adverse events following immunisation
with influenza and pertussis-containing vaccines in
Australian pregnant women using AusVaxSafety(]].
Vaccine, 2020, 38(31): 4892-4900. DOI: 10.1016/j.
vaccine.2020.04.056.

Kharbanda EO, Vazquez-Benitez G, Lipkind H, et al
Inactivated influenza vaccine during pregnancy and risks
for adverse obstetric events[]]. Obstet Gynecol, 2013,
122(3):659-667. D0OI:10.1097/A0G.0b013e3182a1118a.
Nordin ]JD, Kharbanda EO, Benitez GV, et al. Maternal
safety of trivalent inactivated influenza vaccine in
pregnant women([]]. Obstetr Gynecol, 2013, 121(3):
519-525.D01:10.1097/A0G.0b013e3182831b83.

Regan AK, Blyth CC, Effler PV. Using SMS technology to
verify the safety of seasonal trivalent influenza vaccine
for pregnant women in real time[J]. Med ] Aust, 2013,
199(11):744-746.D01:10.5694/mja13.10712.

Leeb A, Regan AK, Peters IJ, et al. Using automated text
messages to monitor adverse events following
immunisation in general practice[]]. Med ] Aust, 2014,
200(7):416-418.D01:10.5694 /mja13.11166.

Pillsbury A, Quinn H, Cashman P, et al. Active SMS-based
influenza vaccine safety surveillance in Australian
children[J]. Vaccine, 2017, 35(51): 7101-7106. DOI:
10.1016/j.vaccine.2017.10.091.

Giles ML, Krishnaswamy S, Macartney K, et al. The safety
of inactivated influenza vaccines in pregnancy for birth

[28]

[29]

[30]

[31]

(32]

(33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

outcomes: a systematic review[J]]. Hum Vaccin
Immunother, 2019, 15(3):687-699. DOI: 10.1080/21645515.
2018.1540807.

Foo D, Sarna M, Pereira G, et al. Maternal influenza
vaccination and  child  mortality: longitudinal,
population-based linked cohort study[]]. Vaccine, 2022,
40(27):3732-3736.D0I1:10.1016/j.vaccine.2022.05.030.
Mak TK, Mangtani P, Leese ], et al. Influenza vaccination in
pregnancy:current evidence and selected national policies
[J]]. Lancet Infect Dis, 2008, 8(1): 44-52. DOI: 10.1016/
$1473-3099(07)70311-0.

Jeong S, Jang EJ, Jo ], et al. Effects of maternal influenza
vaccination on adverse birth outcomes: a systematic
review and Bayesian meta-analysis[]]. PLoS One, 2019,
14(8):€0220910. DOI:10.1371/journal.pone.0220910.
Omer SB, Clark DR, Madhi SA, et al. Efficacy, duration of
protection, birth outcomes, and infant growth associated
with influenza vaccination in pregnancy:a pooled analysis
of three randomised controlled trials[]J]. Lancet Respir
Med, 2020, 8(6):597-608. DOI1:10.1016/S2213-2600(19)
30479-5.

Donahue ]G, Kieke BA, King JP, et al. Inactivated influenza
vaccine and spontaneous abortion in the vaccine safety
datalink in 2012-13, 2013-14, and 2014-15[J]. Vaccine,
2019, 37(44): 6673-6681. DOI: 10.1016/j. vaccine. 2019.
09.035.

Panagiotakopoulos L, Mccarthy NL, Tepper NK, et al.
Evaluating the association of stillbirths after maternal
vaccination in the vaccine safety datalink[]]. Obstet
Gynecol, 2020, 136(6): 1086-1094. DOI: 10.1097/A0G.
0000000000004166.

Mehrabadi A, Dodds L, Macdonald NE, et al. Association of
maternal influenza vaccination during pregnancy with
early childhood health outcomes|[]]. JAMA, 2021, 325(22):
2285-2293.D01:10.1001 /jama.2021.6778.

Omer SB. Maternal immunization[J]. N Engl ] Med, 2017,
376(25):2496-2497. D0O1:10.1056/NEJMc1705482.
Thompson MG, Li DK, Shifflett P, et al. Effectiveness of
seasonal trivalent influenza vaccine for preventing
influenza virus illness among pregnant women: a
population-based  case-control study during the
2010-2011 and 2011-2012 influenza seasons[J]. Clin
Infect Dis, 2014, 58(4):449-457. D0I:10.1093 /cid/cit750.
Thompson MG, Kwong JC, Regan AK, et al. Influenza
vaccine effectiveness in preventing influenza-associated
hospitalizations during pregnancy: a multi-country
retrospective test negative design study, 2010-2016[]].
Clin Infect Dis, 2019, 68(9):1444-1453. D0OI1:10.1093/cid/
ciy737.

Regan AK, de Klerk N, Moore HC, et al. Effectiveness of
seasonal trivalent influenza vaccination against
hospital-attended acute respiratory infections in
pregnant women:a retrospective cohort study[J]. Vaccine,
2016, 34(32): 3649-3656. DOI: 10.1016/j. vaccine. 2016.
05.032.

Mplgaard-Nielsen D, Fischer TK, Krause TG, et al
Effectiveness of maternal immunization with trivalent
inactivated influenza vaccine in pregnant women and
their infants[J]. ] Intern Med, 2019, 286(4):469-480. DOI:
10.1111/joim.12947.

Maltezou HC, Stavros S, Asimakopoulos G, et al
Effectiveness of maternal vaccination with quadrivalent
inactivated influenza vaccine in pregnant women and
their infants in 2019-2020[]]. Expert Rev Vaccines, 2022,
21(7):983-992.D0I:10.1080/14760584.2022.2013820.
Macias Saint-Gerons D, Sola Arnau I, de Mucio B, et al.
Adverse events associated with the use of recommended
vaccines during pregnancy: an overview of systematic
reviews[J]. Vaccine, 2021, 39 Suppl 2: B12-26. DOI:
10.1016/j.vaccine.2020.07.048.

Bratton KN, Wardle MT, Orenstein WA, et al. Maternal
influenza immunization and birth outcomes of stillbirth



1162

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

A 2023 457 H4 44 55 7] Chin J Epidemiol, July 2023, Vol. 44, No. 7

and spontaneous abortion: a systematic review and
meta-analysis[]]. Clin Infect Dis, 2015, 60(5):e11-19. DOI:
10.1093/cid/ciu915.

Nunes MC, Aqil AR, Omer SB, et al. The effects of influenza
vaccination during pregnancy on birth outcomes: a
systematic review and meta-analysis[J]]. Am ] Perinatol,
2016,33(11):1104-1114. DOI:10.1055/s-0036-1586101.
Steinhoff MC, Katz ], Englund JA, et al. Year-round
influenza immunisation during pregnancy in Nepal: a
phase 4, randomised, placebo-controlled trial[]]. Lancet
Infect Dis, 2017, 17(9): 981-989. DOI: 10.1016/S1473-
3099(17)30252-9.

Steinhoff MC, Omer SB, Roy E, et al. Neonatal outcomes
after influenza immunization during pregnancy: a
randomized controlled trial[J]]. CMA], 2012, 184(6):
645-653.D01:10.1503 /cmaj.110754.

Steinhoff MC, Macdonald N, Pfeifer D, et al. Influenza
vaccine in pregnancy: policy and research strategies[]].
Lancet, 2014, 383(9929): 1611-1613. DOI: 10.1016/
S0140-6736(14)60583-3.

Calvert A, Jones CE. Placental transfer of antibody and its
relationship to vaccination in pregnancy[]]. Curr Opin
Infect Dis, 2017, 30(3): 268-273. DOI: 10.1097/QCO.
0000000000000372.

Schlaudecker EP, Steinhoff MC, Omer SB, et al. IgA and
neutralizing antibodies to influenza a virus in human
milk: a randomized trial of antenatal influenza
immunization[J]. PLoS One, 2013, 8(8):e70867. DOI: 10.
1371/journal.pone.0070867.

Bansal A, Trieu MC, Mohn KGI, et al. Safety,
immunogenicity, efficacy and effectiveness of inactivated
influenza vaccines in healthy pregnant women and
children under 5 years:an evidence-based clinical review
[J]. Front Immunol, 2021, 12: 744774. DOI: 10.3389/
fimmu.2021.744774.

Vesikari T, Virta M, Heinonen S, et al. Immunogenicity and
safety of a quadrivalent inactivated influenza vaccine in
pregnant women: a randomized, observer-blind trial[J].
Hum Vaccin Immunother, 2020, 16(3): 623-629. DOI:
10.1080/21645515.2019.1667202.

Nunes MC, Madhi SA. Influenza vaccination during
pregnancy for prevention of influenza confirmed illness
in the infants: a systematic review and meta-analysis[]].
Hum Vaccin Immunother, 2018, 14(3): 758-766. DOI:
10.1080/21645515.2017.1345385.

Omer SB, Clark DR, Aqil AR, et al. Maternal influenza
immunization and prevention of severe clinical
pneumonia in young infants: analysis of randomized
controlled trials conducted in Nepal, Mali and South
Africal]]. Pediatr Infect Dis J, 2018, 37(5):436-440. DOI:
10.1097/INF.0000000000001914.

Nunes MC, Cutland CL, Jones S, et al. Efficacy of maternal
influenza vaccination against all-cause lower respiratory
tract infection hospitalizations in young infants: results
from a randomized controlled trial[]]. Clin Infect Dis,
2017, 65(7):1066-1071. DOI1:10.1093 /cid/cix497.
Cuningham W, Geard N, Fielding JE, et al. Optimal timing
of influenza vaccine during pregnancy: a systematic
review and meta-analysis[]]. Influenza Other Respir
Viruses, 2019, 13(5):438-452. DOI1:10.1111/irv.12649.
Zhong Z, Haltalli M, Holder B, et al. The impact of timing
of maternal influenza immunization on infant antibody
levels at birth[J]]. Clin Exp Immunol, 2019, 195(2):
139-152.D0I:10.1111/cei.13234.

Nunes MC, Cutland CL, Moultrie A, et al. Imnmunogenicity
and safety of different dosing schedules of trivalent
inactivated influenza vaccine in pregnant women with
HIV: a randomised controlled trial[J]. Lancet HIV, 2020,

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

7(2):€91-103.D01:10.1016/S2352-3018(19)30322-4.
Beigi RH, Wiringa AE, Bailey RR, et al. Economic value of
seasonal and pandemic influenza vaccination during
pregnancy(J]. Clin Infect Dis, 2009, 49(12): 1784-1792.
DOI1:10.1086/649013.

Xu J, Zhou FJ, Reed C, et al. Cost-effectiveness of seasonal
inactivated influenza vaccination among pregnant women
[J]. Vaccine, 2016, 34(27): 3149-3155. DOI: 10.1016/j.
vaccine.2016.04.057.

Chaiken SR, Hersh AR, Zimmermann MS, et al
Cost-effectiveness of influenza vaccination during
pregnancy[J]. ] Matern Fetal Neonatal Med, 2022, 35(25):
5244-5252.D01:10.1080/14767058.2021.1876654.

Jit M, Cromer D, Baguelin M, et al. The cost-effectiveness
of wvaccinating pregnant women against seasonal
influenza in England and Wales[J]. Vaccine, 2010, 29(1):
115-122.D0I:10.1016/j.vaccine.2010.08.078.

Hoshi SL, Shono A, Seposo X, et al. Cost-effectiveness
analysis of influenza vaccination during pregnancy in
Japan[]]. Vaccine, 2020, 38(46):7363-7371. DOI1:10.1016/
j.vaccine.2020.09.024.

European Centre for Disease Prevention and Control.
Seasonal influenza vaccination and antiviral use in EU/
EEA member states|[EB/OL]. (2018-12-18)[2022-09-01].
https://www. ecdc. europa. eu/en/publications-data/
seasonal-influenza-vaccination-antiviral-use-eu-eea-mem
ber-states.

Razzaghi H, Kahn KE, Black CL, et al. Influenza and tdap
vaccination coverage among pregnant women-United
States, April 2020[]]. MMWR Morb Mortal Wkly Rep, 2020,
69(39):1391-1397. DOI:10.15585 /mmwr.mm6939a2.
Yang ], Atkins KE, Feng LZ, et al. Seasonal influenza
vaccination in China: landscape of diverse regional
reimbursement policy, and budget impact analysis[]].
Vaccine, 2016, 34(47):5724-5735. DOI1:10.1016/j.vaccine.
2016.10.013.

Song Y, Zhang T, Chen LL, et al. Increasing seasonal
influenza vaccination among high risk groups in China:do
community healthcare workers have a role to play? []].
Vaccine, 2017, 35(33):4060-4063. DOI:10.1016/j.vaccine.
2017.06.054.

R M7 B 2x A N RN 25 81: 2020 4R [T [M].
[ B2 25 B At 2020.

Chinese Pharmacopoeia Commission. Pharmacopoeia of
the People's Republic of China 2020 Edition[M]. China
Medical Science Press, 2020.

A N RRT [ v e N RGBT . BA TR R A 56 T2 104z
Bl B R % 48 S ULl 0 [EB/OL]. (2009-12-11)
[2022-08-23]. http://www. gov. cn/gzdt/2009-12/11/
content_1485355.htm.

AR N RALANE v e N R BUR . FRIE12Y 3.5 07 44 Z2 I Al
Oy 6™ E R R X W [EB/OL]. (2010-03-11)
[2022-08-23]. http://www. gov. cn/jrzg/2010-03/11/
content_1553357.htm.

] Gt 2 i B A IRy . G T DR AL 24 R A
Ut W B Y8 40 W) /Y 3 A1 [EB/OL]. (2006-05-10)
[2022-11-19]. https://www. cde. org. cn/main/policy/
view/cb5923 d6cdaf25faa695 d47 d90069072.

[ 52 20t W B A RIUR) 24 W PP P L R W R 2 o s
ST RAT A2 i B A ) i ) 5 S T A AR
B ) Y aE 45 (2022 4E 55 28 5) [EB/OL]. (2022-05-23)
[2022-11-20]. https://www. cde. org. cn/main/news/
viewInfoCommon/f181ed96619e3bef4ce8154bb66d91bb.
R AR 512y E R TR I AT R T AR IR
B ) T FH 4 T SN (2020 4F R 14 38 1 [EB/OLY].
(2020-12-14) [2022-11-20]. http://www.nhc. gov. cn/jkj/
$3581/202012/9b76584336a1483cbece7edd0abb2a7e.
shtml.



