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HEOEHR, B OEF. S BT (EERBEAESBRN A S WIRERBEEERF L 2 —)
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[ 5] mHaIE, LA REBT S & FBIEDOBRIEN S, BAENCKEETIX, 00 E A%E2 PR+ 5
TR ~DOH A% ER Y 7 F > (Tdap) HFENTHOH TS, LavL, HATHE Tdap 1ZRERTH Y |
HAR CHESF IR AT fE7Z2 DTaP V7 F i3 Tdap LV b EHAKE V77 U T OFEEN LW OO G I8
Tl L 72RO 12 M T B0 2B T 2 A 132V, 2D DIFMA S % DI~ R DM K (AR 7]
KRTHDH, £ T, BREHL UG e e R Lo oG 258 & U<, BR% OFRE ORI E
LR A~DFURBAT ) OUET & 1% 6 ) H £ TORDOEEMZHET AR X 2k — ML FEiE LT,
[515] 2028 4 4-11 A2V 7 F U 42FERE 97 . FEHERERE 42 B L 0 [RE 21572, ZIRIEIRCR A% O DTaP
U7 F RGNS Lo, HERRRE CILARIE 30-32 #IZ DTaP U 7 F % 1 Al FHFR L 7=, BEREIY 7 F
CHERERT (S0). BERE 4 M (S1). AMERICIK (S2) LiHif (S3) Z. FEEMEREIIN—ZTF 1 (S0)
EOMMERICINIE (S2) LM (S3) ZERHLL. | HIZHL PT HUiAffi, $1 FHA Husfi, ¥ 77 U 7 Huisff,
s BT 2 0 U7z, BRAT R SR 2. PERERE IR 1 BB ORIKGHET — 2 N5 bhi- 84 N, FEHFE
BRI E CoOT—20nEoni= 34 A& Lz,

[#55H] SO oM EHHIRMMITE A%, P77V 7, BERWTIICEW T H MR & IR cRB L &
A% Th o7, B BRI OV T, B ST O EAHAMIL. $1 PT Hifk2s 50.02 EU/mL., #t
FHA HUAfli2 119.6 EU/mL T&h v, SO & bl LCHL PT HuiRfiL 6.81 5. HL FHA HUiiflix 11.29 50 £
AR LUT2,82 & S3 OH PT L OWL FHA FUAMIL T4 & BRI T IR FRE & LR CHBICEMEZ R Lz,
T T RS, WERPIERRICOWNWTH, S TIES2 & S3 THER LR AZRDZ, S3ITBITAHUA
FART, SEREEEICBO TV TOFERMIZE N TH 99~100% T - 72, % 48 FEFMLINORIS & L
T, RS % 65%. B % 25%IZFROT=0 1F & A ED Grade 1 DIEARTH Y Grade 3 LL EITFR DT,
el 48 W LIS CITRBHE RIS B o 72, ATFIES DHE DR BT IRIEIE . 1% 6 22H F CORAMFHEICH U
T, FEREFEAE & LLEE U CHERRE CHREBICIR S SN AP RIERD o 12,

[#&am

HARN I ~? DTaP I IV HE A%, 77 V7 BEROWT UK L THIURNFE S hu, srikiy
O A+ 2 B 235 D7z, iR ORISR R, VoA % 6 2vA £ TOREMTHAEIC R
DI SITRD 2o T2,

A. IEBM FCHEA%RESAY 7 F o OFEBAHER ST

BHH%IE, LEARET D & EIEL OGRS & Wie, D7 F U R BT HETIRBEBEO U X 7Z
W, AT 90 HARTROHIRO T HMOEBFIZRS &% IHEND, FDD, JIR~DOH BT XK N M
MR 1L3%EVIRERDH D (1], I 2 Al TCThDH, ILITOYIREE & LT, BBl2 50FK
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6 DGR 2\, BIFE, HRTOH HZOBEK
I, 0k IE &I, ITECRBEE RO Z o
72 2019 4F 1 M D 6 7> A A Vi o FBE s 5 771
BITHY., U7 FUREREEN 552 B (72%) & #H
HEnTnD [2], 2019 FEREOHFH%ERY 7 F
CEERERTORF CTH 5 3 e H R OIERI 405 4

(53%) & . ILIRDEYE DL L NU 7 F RO
RTHY, 6 ARMROE BREEED I b, Abt
E S BE D 197 ] (26%). FETHIN 1 HITHo
7oo 2021 4ELIRE, B H REIRYIE (3 5 A L 18 it )
WhHZERRESNTWVWAIS], AARICBVNTS
2024 PR LD H H KR GLE BRI L
2025 fFOF 1 H~5 21 BIZZWr S B ET
22,351 Bl CTH Y, SHHEEXGIHEEA L 2572 2018
ELUBETIIRE L > TWnWA[4l, Hric, ~z7uaJ4
Rtk (Macrolide-resistant Bordetella pertussis
(MRBP)) (X 2 8MLCH v, 2025 44 A
\ITEEER R D720V ER 1 2vH O 22y MRBP &
ALV T L2 EnNEINTWD,

KETIE, FLREZEHENDSFD 72012 2011 4
(ZiEhd s KON 12 2> H ARl o FLIE & it~ 5 A~
DEHHAEAR Y 7 F 2 tetanus toxoid, reduced
diphtheria toxoid, and acellular pertussis (Tdap)
O AZHESE L [5]. 2012 I TR TOMERES O
Tdap #EFE 2 HELE L7- [6], BIfE. WCKEEE7: & 40
MELLE TR O B%EH Y 7 5 Tdap O
FENTON TS, Zhid, RBBOREERE &L
BT, R R PUARBATIC L » CTHIAE®ZR O H H %
BRD Y AT NET T2 ENHFETEE20TH
%o KEDGOHETIE, 2019 FEEA T 54.9%D
IS Tdap ¥V 7 F o #fE 25217 TH YD . 2000~
2019 FEDMTY 7 F AAEFEDHERE STz 2011 4ELL
Bk 2 7 H s O FLIE O B H R RN MR 2 12D
LTWAZERanTnsg [17],

AARIZBWTH, ILROEEEDO PRI =9I,
G ~DH BEY 7 F 2 B O K 7S B B 72 R
ThHdHEEZLNTWS, Tdap V7 F 0%, FER
RN TORI)IGZ DT 721 DTaP U7 F 0 &
DWHEHREY 7T U THREEZRE LV 7 T
Thh, KETE 7w EORTHEHEL TS,
—J5. DTaP U7 F 0% 7 RO T H ST
W5, L2»L, HARTIEZ Tdap V7 FUIERAGETH
%, HARTIZ, 2016 4EI2 DTaP V7 F o D N &5
te 11 s LA EOFE~OBEFREIKR S, & DTaP
T F U INERERRE & Ir o To, T DT I IFA~DH
HEGHY 7 F o917 5 5461213, DTaP &{E
AT H50ENH D, Tdap V7 F & DTaP vV 7 F o
TITPUR DO EF RN R 725 5 (supplementary
Table 1, [8]) . DTaP U 7 F o O tg~DHFEIC I 1T
L8 R L AT 2 s LR <, HARTIX
IEH~ DR OHELE X 72 STy, DTaP V7
T2 DI IH~OHERE A S S 572012,
DTaP U 7 F U EFft% OGRS, 74
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PECBIT D MO LETH D, ABFZEIL. EmTO
DTaP U 7 F % OPURISE & SOSEME K O
~OBATHUE, ROZ e 2 A L 72410 TOWFSE
TH 5,

B. AR A%

Z OWFFRITRTM X BEFETH Y, DTaP V27 F
UHEREE b IR K OV A IR &2 itk 6 nH £ T
FEL AR REF0 7 Y =y 7 (MR, BA)
1%, T DTaP U 7 F o4 A e LT
EE L CETAARTIEEE D7 V= 7 THD,
WL EFD I ) =y 7 TR TFET, DTaP U
7 F R LEE D D) LI RBIN~DORIE & &4
U F ot (LU, Bl S L, VT UIE
PERERE (LT, JEBERERY) 1T, hARE T2 ) =
v 7 CHM T EDIEMD > 5, DTaP v 7 F 2 #ifd
LTI, WE~DOBMORENELNT-E L
L7, BRAMEHEIILLIF CTH 5 1 1. 18 iLARIZ DTaP
U F oL T2 E (BEDOIERRFD DTaP v
JFUBEREET), 2. ZRIEEOE. 3. BEG6
PAOMIC 2 HWEZB2 5 E2GEORIBREAT 1
A4 ROEE (WA X OG- 13FR <) CmE il
OG22 72, 4. e TOoMh%E TE LT
5. 5. BRI ZRNTEX 2N EBZXbNDHH. 6.
WFFE % 0249 2 Rl S A T2 2N A B & ey L
=%,

B, AR NEMEIC LY U TOHER ##E
L7 AR, g, &, RE, BEERE, BRI,
BEERPL, AN - [FRFEO E H B, EiEEE
(g fKIE) . BIE ORI, F7o, Bfs AL
L7-H E A A L - 2B A B it VE R
HICXVFRE L, BFEE 1 BRORITK - 28
IS HOWT, BfAEITo 2B MEZR%E LTH
RREMEICLVHE L, DM%BICEMX D ELT
DI H %A LTz, AR DHE ., iR O BRI,
AR O U 7 F R RERIT, IR VB O
HAE VR OREFRRIL, o0 6 »A%IC, Bt NEM=E
WX VLI OER 204 L7z iR o B oA 8,
WoMER], WoHARS R - (K&E, FLINEZ CORE
DOFE WO ATERED 7 F o RO & BIRG.
WA 6 1 H E TORBEIRM,

PifERETIZ, DTaP 7 7 F o (TRIBIK®, BIKEN,
Japan, &2 v h&5 : BIKEN 3E24A) 0.5mL % 4T
30-32 i (HFofE 31 38) & 1[I FEEREL 7=,

BRI, MFHF M EREL

BERERET, N—R2 T A VB (Prevac(S0)) . #ff 4
H % (4 weeks after vac (S1)). 2y b D BRI
(Serum sample at delivery (S2)) K OFfff #F If
(Umbilical cord blood at delivery (S3)) Z+RH(L
Too FEHEREREIL, X—RA T A VI (SO). /3 irED R
Rif (S2) M OWEH ML (S3) ZERHEL L7z, SO OF-Im
L, BERERECIX 22-27  (WPOfE 25 ). FEREREAE



Tl 24-26 # (FFofE 25 #) CTHEi L 7=, BML, Inc
(Tokyo, Japan)iZEB\\ T, & H% PTIgG Hrififi,
FHA-IgG Hiiikffi, 77 U 7 HisH M, A5 R T
Fli%z EIAEICTRIE L=, B, Y77 U7 &
& RS R B A O JEIIAMIED LB TIE R o7
728, S1 TIHRIE L2 o 7,

S HRAT

FRPE RIS DWW T, BB ST 31T D Ty
PURAL, PURREREZEH U, PUARE R, &1
ZHt PT Bl & Ot FHA bRl 10EU/mL 2L
b 7T U7 LG EGTEE# L 0.1 TU/mL Ak
DFEDOEIGE LT,

FOSEPEZ DT BEREREIC 51T D BERET% 48 K]
DINES K O 14 48 B ~1 H O Rt EOEL & &8
FISZ DWW T HFLAE R Z W CERE L., 48 IKF[H
DI & 48 IR A% ORI SOGFE BUBE E 4 Ll U 7=, %2
MR & U CL dERERIR . AV OEFRDL, HA
6 N A% E CORDRERIBIZOWTIREZ TV B2
FERE & FEREFERE & A bl U7z, R A ORER Fhi
TlZ Wilcoxon rank sum test ¥ 7213 Kruskal Wallis
test. REPNLLHEECTlE Wilcoxon signed rank test Zfif
ALT, PHEEZREH L, 773V —EHTIL X2 MK
7€ £ 7-1% Mantel extension test |21V P fEZHH
L7z, P<0.05 Z#tat I ERZL L,

(B ~DRLE)

AL, EREARAESESZ 7 V) = v 7 KR
BEAZBSOKR KRERT Q6) 5 THEMEL
oo RRENDLEIZKLDREEST,

C. FERE

2023 4 4 A5 2023 4 11 A \CHERERE 97 ], FE
PRI 42 B SIF RS IO R & % 15372 (Figure 1),
RO L, FAERGENO Y 7 F o #E £ Tl 12
BIDNHFFE IR & 2p o l= 72 (BRAMFLUER AR 3 1], %
FEDS RN o 723 2 B, 45PE T ) . U 7 F Bt
FIL 8 HI T oT=, U I F U R4 MR R &
Tl 4 (BB EARA 16, UhaFE 141,
JEAERSRE R A (BB IR — B MEARAR) 1 61, BRI A
W 1) W, BEREEOBBEERS (BIR—E
PEARAR) THEbE & 7o 72 1 B CRIBUS A 23 B T
o T2t BISSTRE N T & 72 84 # & Ik
(FRMTRT SR & Uiz, BERERE CObE 0T — 2 M55
NT=DIX 81 HITH -7, FEHERRETIL, 8B ok
RfE ClCAFgE Ik & 72 0 (502 8 f3l) . 73 ieiFD T —
X BG DT 34 Bl A FRNTRI G L Uie, s 141
DEHRBEARD 7= O BE WS & 7o o To 7=, T i
BLOOMBBITOT — 2 2556 7-Di% 33 #IT
bl IEEMEREOPT PT HUiRMH, BT FHA Hiiiffi
34 BITHIE LI=S, Y77 VU7 L RbiEERE M
FRIREAR RO 1 HICHEN TE R o772 33
BICHIE LTz, BB H4E% 6 A £ TORDH
FERFEIC O\ T OREHRICHOWTIE, R 2 BT

20

RINEN TE R Do T272, FEFERE 79 I, FEREFERE
33 Bl CENT 21T > 7,

WFFESINE O ERE L 7% Table 1 1279, #BR

ST, BERERE & IR IS T 2 o T, FRRER
BABEFERED 25 1] (30%) . FEBEFERED 11 61 (32%)
R Tz, EREMERIZILLT TH 5 ; i B, HErERE
4 5], FEEETERRE 6 5, &M ; HEFERE 4 ), JEHAFERE 4
B, FURBREE « BERERE 4 (), RSP . BEFRAE 4
B, T SEE BRI A ERERE 4 B, S ARE - B
BE 1, FEHEFERE 1 41,

PERRIE & FERERE O L HU iR T 3 KX Ok o
% E A Table 2 12783, SO DA HLIAAMG L,
P1 PT 3 L UL FHA HUiRAM, A5 B 5t 75 2 il CHefi
BELIEEMRE CHE R AT o2, SODY 7T
THLEERMIC OV I, HERRE & IERERREE CHEGT
7R 22RO T NERN BRIV EE LN,
B HEHUAMIZ W T, /RO S1 O & HTA
flilZ. i PT HfAf2s 50.02 EU/mL, #i FHA Hifk
flizs 119.6 EU/mL T& Y, SO & bk L CHi PT #iL
KMl 6.81 5. L FHA HriRfiL 11.29 50 EH %
RLTE, S2 B L ONS3 it PT ¥ L Ut FHA Ui
WZOWTIE, HEFEREISIEE R S LR TlE & b
BFlCEEE R L iY77 U 7L B ERSUAICE
WCH MR CIIA B R PUREO EF- 23807,

10EU/mL L ED#H PT HiiROFUALEA RIX, SO
TITBERERE 37%., FEBSFERE 32% & =& R o T2
25, 82 & S3 TITHEMERHIRIEERMRE & L THEIZ
mnole (FNEFIL 94% vs 24%, p<0.01, 99% vs
33%, p<0.01) (Table 3), #ii FHA HFii&IZH\\ T H[H
BRIZ, S2 & S3 OWI b RN IIEERERE L D &
BWHRRAE R TH 7= (ZNETH 100% vs 50%,
p<0.01, 100% vs 61%, p<0.01), F1 75 U 7. Hilk
ERGTA TIX, BERERTL Y 0.1EU/mL LA Lok
HRIZED o To), L TIEmHE & b 99%DHifk
A= L7,

PR OB S THER % Figure 2 19, B
% 48 BERILAN O RIROG & LT, Rt G % 65%., 4=
B %E 25%I2i8D 7, Rt e & LT, RO
IR, JRAr. FEA, BUEZ ZNEI 20~40%FEE DOHH
ECIROZN, 1FEALEN Grade 1 DIEIRTH Y |
Grade 3 UL FIFZRO o 72, 56 48 B ~1 3
M CIERAT G 38%. B8 St 12% (P L7,

IR S L MR ERR . (A2 ORI Table 4
R UTe, $EMERE L JERERRE CEA RO HEB X7
Mo Tz, FEIRAOHE & L C., BERRECUlLa FE 2 61,
AR ) ESEERE 1 B2 R T, Fo, M CHR
PE (MR 37 BARM O HFE) 16127, (TiRix
ITEENEETH STz, DRREORBFEER G ik
SRR L IR CEA RO o T, KR
i (2500g Aiifi) & HEREREC 4 6] (5%) ., FEEERMREC
16 (8%) IZFRDI=MN, AEET R -T2, K&
B a RO AT 2o T,

A% 6 A TORDAMEF %A Table 5 12/~ L



Too BT R & UC R CITEHE B8 2 61 (3%) .
FrA R EE 2 61 (83%) , A T IRMAEE 161 (1%) .
BIEHEYA M7 =161 (1%) Z5BD7=H, R
WA ROFBLRITITIFERRE L ZLRO R o T,
A% 6 PHETOHRKEAY 7 F ARRRREU
FERE & IHEFEE CHERELZRD, UV F It
BECITEERERER 0 MIOLDONREhoT-, HHEKER
U 7 F RS ORISUS D FBLRITIT A LR O R0
ST, HAMEHE T 7 F o ORI E
ZEEROTZHE IR0 o T,

BERERE I 2 B E T s o 5 R M A
Supplementary Table 2 (2779, $t PT HiikORA
FRIZEBWT, Filn=° BMI, EARRTOBIEEE, %
1%, HPERE DO —HMOHEBICHBEREZLRD T, £
7o $t FHA HUEO &M EEHURMRIZ T Rl &
BMI & OO —HOHEH CHERELZROT, -
L, Wb S0~S3 #lL T B L THERE
RO BRI o T,

MREBINE XG0, U7 F o8 L-sih b B2
LR o T BHIZOWT, 7o — MEE EE
L. AERGEEENORIE LG, BT L%
BIRL72#mE LT, 780 HE HREEL DAL L
721 7N 88% Tk b %<, EMOEIORH ST
13%. TH7AFOEH ARBEEZ LR L2 25 7%,

TEHEOANMBERE L TWD ] 2 2% Th o7z
(Supplementary Figure 1A), # 4 SIR L 720>
BB E LT R~ B ZRE LT D 41%,
TH A ~ORINGEZ & L] 25 38%, [HEEIT
RELZ X T2 D 18%, [JEAPHO NHIAHER L T\
W] 28 15% TH o7z (Supplementary Figure 1B),

D. £#%

ARFZEIE DTaP U 7 F o & g (B L - BR o4
IR L 2Rl L 72D COMIETH D,
DTaP U7 F %, BHARTIL 1981 FlZEA S,
2016 1 11 Ll EOFIC b A RE & 72 o 72,
HARTHBICEHA T2 2HEERERY 7 F 0%
DTaP U2 F 73 ThHD, —MRICECKEEE TIIK
ANZIE Tdap V7 F o BAMEHEINTEY . DTaP v 7
FALKETIE 6 UL T O/NRICOREH ST
% (9], AARICEBNTEE~D DTaP U 7 F o HfE
IXFEFICIR O N COAERSNTEBY, D
7= DR HIZ DTaP U 7 F o & Bl U 721 O 0% R
PR EMEDT —H X NE TR T,

ARFTERE R L0 | B & 52 ) 7o i e ClIIERE AT
by & He RN S KOV il o0 B H BT 23
AEIZEA LTV, BREBEOBEFLFICKIT S
10EU/mL UL EOHUALRA I 99~100%TH bV, i
~OHEBITHLEONLTWA EEZ bR, BT H
NOHDWEIZL D L Tdap V7 F U BERl A 5% 1) 74
I ClUX, R O i o ft PT 4R 2349
45EU/mL, Ht FHA Hui{li 3% 160EU/mL TH - 7=
ZENMESNTEY [10]. AFZETOMEH L P HT
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PT HiiAAfi 55.63EU/mL, Hit FHA Hii&4fi 125.8EU/mL
EBBIXE—HLTWbLEEZEND, DTaP U/
FoRTIEEAGFIROEHEENRZVHE OO Tdap
U7 F b e THUAE OB NEFE D TR,
X DTaP V27 F U NE TFTESTHD Z & NRK
DO—2h LV, iEmickt3 % DTaP V7 5
PR OG0 R 2 B at L 72 VS IR ZE 3 )8 T T
HDHMN,. Tdap V7 F > L IZHURED R % DTaP v
7 F O HRNTIG~OERETH, FHE~D+53 72
THEICE & RAOBITHEN G LN D Z & P ERT
T, L LYUARTIEH D08, 1 AROKRYLR L O3
JE T B RN DWW TUFFEER TA < RN T D
Lot OBICHERT AL ENRSH H, DTaP U
7 F TR DI ) R C/NRIZH L THY S
NCE T, W ~OREMEH AN - IR Tofa 8
RS HZ LT, WoOH BT ORI 2
5283, BROARLLTHFIZE S THLEELD
HEEZBND,

AR T, V7TV T &S RBUAMORE S
Fehe U, B ICITPURMM A EICHINT 5 Z &
MR Tx 7=, BARTIL, 1999 EZ KBTS T7T VT
DEBNXZRNN, T 7 U J TlE 2022 FE LUK AT 2N E
T THV[11,12,13] . FT—r v /X THEREICHE
SNTW5[14,15], FHAEROWEERIZOWTEH BAR
TORAITIMD CTENENI(16], RELEZBASOEK
FERIFIEFICE < . B EETIIAREA EoRE L
EnTwa [17), A#FZEICBWTC, DTaP v 7 F
BRI L 077 U7 EERPUARE RITE) -
b OO, BERERICITE B RPRM o EH 280 bt
IRE LY 99%ITHIN L TWA - OEEIRE » T—
EDAY v "RBDEBEZ BN,

TR A PRIE O R BLCHE IR R IR, E% 6 A £ TD
LRPETFHIC OV T, BERERE & JERERERE & THHF
BIREBAEZROZHEBII o1z, U o F 5
BATHBR R & 72 o 72E S 4 Bl (BIEREBEAE 1
B, G1i8 FPE 1B, feEERE R 4 (IR 2 —iEMEARAR)
14, REARWRERIER 1 6] W=, Wi bi@sE
OIIRBGE CTHR Z VL HETHY . U7 F U
FEE OBET A2V M LT D, BREREDERS
OHE & L Ol FpE-Cbik & i HEmERE, E% 6 2
HETORFHTR & L THEEFI (8%)., HrA R E
(8%) . A FAWRMENE (1%) #@BH=, LaLl,
WENHHAER T EOHEE CRDDIFETH Y |
AWFIE T OIABEIE TR BARE LY &<
RN EHIE LTS, e, R THA R AR S
V==X VEIBHEY A a7 o — L2 s
N7 1 PlEROTR, BEEERTHLIOU 7T
VR E ORI W EE B, L L, RS
TIIRBEENBRONTNWDD, A ERES %
BHT2DIEIBAND D, U7 T U HEROITR~
DOEBEIZONTIL, SHDOI L2 5HRERPME
ThD,

T 7 F U HERE ORI OV TR, RTINS &



65%. EH % 26% DI TRd -, L, 7T~
80 WD HAN 869 filz x5 & LIz LaMFiATo
DTaP U 7 F o Hfdit ORI ST AEBE & 13REN
72< [18], R CTORIKISEOREEN SN E1EBE 25
Nighotz, -0 Tdap V7 F % ORI
JGT =2 Tk, BRANDT —& & H_THRAOHEE
N < EIRSCR AR 2 & O R FT RS O$EE IRV
[10], Z#ix, Tdap V7 F o BBINIGSE A D T2
WCHBZBLOC 7TV 7THEEZES LTS Z
ER—DODHEB EEZLND, T2, BCKD Tdap ¥V
I F U BERIIHNES TH S, AARD DTaP V7
F NI FHEHNCHEEIN TS, HATIE, 1970
AR BRSPS O 5 N SN K 0 KERIUSE
POREIE D B N ZEERE Sz T2, DIBREF O
R BHET Hv, 2L ORIELT 7 F v fZ Fiz
SN TE 7, SEHEFEOENSBISOEE D#E
Wo—oDHABEEZ BN, LrL, DTaP vV 7 F
R TR T — B ORISR 258D 5 728,
Bl St O A5 B SO JEE 0D Tl 7 15 o % B R AT L B il
FNBZ D ENEETH D,

HERERE O PERHE AT 5B O RIZ LD FENTIZ W T

—HDOEHE & OB TR FIICHEERAZRB DT
bOO, BEFERT, HERE 4 Wk, ol i &
—EMWER o CELZRBODIERII -T2, FDT=
O, WTNHERMICERD H 572 Tid7eu &l
LTCWa,

T F R A IR U7 PR L BERR A IR L 2
STEHEIZOWTOT U7 — MER LY, Z2aetke
BT — 2 %R L, ERED OEY) e HELE 21T
AT EM, VI F U EREEDDZDIITEETH
HZENEMERTE -, T2, FHO ANMNHEE L <
WDBMMWE I DN, BT L0 E D ERET D ER
D—D 72N 1ED 0, BlRERO B ARTITEm~DH
HSEGHE T 7 F o8 E3EE L CWDIEENMITE
Epw, VI F U ERBERDDZENT I T
FrE o - ITEE L b,

WHFERR S

ARFZEIE, 1 ik o B PEm AR CHEE L7729,
FEhite T REME & 0 FEAT HEE N BERERE 84 I, FERERERE
34 BIO/NRBEDORFSE & 72> =, BURM O iz ix -+
DO TH DN, BEMEFHEIIIBERN DI b
EZ2 N5, BEMIZOWTIT, & HICIHFRERMN L
BEThDH, KFRIIA—T 0 TV OBIENETH
ST, M CITERERED TN R O 2
DENY T WAREMERZ Z 6 b, L, HEfERE

CIEHEERE CA B R EARDIEBII o220,

WONCEHlTE TWD EEX TV D,

E. 550

s~ DTaP U 7 F U 4fEIC K0, HH%, ¥
77 VT | BEGEOWT I T b HUAMM A EF-
L. MR ORI Iz b+ 22 LR 2345 5
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7o Fz, EYRAPHE ORBBLCHIRER )R, £% 6 2>
H & TOREMITHONT, FERERRE & ol U TRy
B SN BT RITERD o iz, 7272 L., AWFgEIE
RIRERLDN D TN T | ERYLORIE TR 2N R, /e
HERERLOBRPIZITIESHOMFADBLETH D,

F. &3

1) Winter, K., et al., California pertussis
epidemic, 2010. J Pediatr, 2012. 161(6): p.
1091-6.
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Table 1. Comparison of background characteristics between vaccinated and unvaccinated participants.

Variables Vaccinated (N=84) Unvaccinated (N=34) P value*
Age Median (range), years 32 (21-43) 31.5(21-42) 0.36
BMI before pregnancy Median (range), kg/m? 21.1(15.1-33.2) 20.5 (16.3-29.5) 0.13
Underlying diseases Any, n (%) 25 (30) 11 (32) 0.78
History of diagnosis of
Present, n (%) 0(0) 2 (6) 0.08
pertussis
Allergy for medicines Present, n (%) 5(6) 0(0) 0.32
Allergy for foods Present, n (%) 11 (13) 7(21) 0.31
Smoking habit
before pregnancy Present, n (%) 13 (15) 10 (29) 0.08
during pregnancy Present, n (%) 1(1) 2 (6) 0.20
Drinking habit
before pregnancy Present, n (%) 34 (40) 10 (29) 0.26
during pregnancy Present, n (%) 0(0) 0(0)
Number of pregnancy 0, n (%) 15 (18) 5(15) 0.52
1,1 (%) 30 (36) 11 (32)
2+, n (%) 39 (46) 18 (53)
Number of delivery 0, n (%) 20 (24) 11 (32) 0.88
1,1 (%) 32 (38) 8 (24)
2+, 1 (%) 32 (38) 15 (44)
History of abortion Present, n (%) 27 (32) 16 (47) 0.13
History of induced abortion  Present, n (%) 10 (12) 7(21) 0.25
Vaccination during pregnancy
Influenza Present, n (%) 24 (30) 6 (18) 0.21
COVID-19 Present, n (%) 1(1) 0(0) 1.00

* Student T test was used for age, while Wilcoxon rank sum tests were used for other continuous variables. For categorical variables, y2

tests were used.
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Table 2. Immunogenicity of DTaP vaccine among vaccinated participants, comparing with unvaccinated participants.

Geometric mean titer (95% confidence interval)!, EU/mL Fold rise!
o Umbilical cord
Characteristics 4 weeks after vac Serum sample at
Pre vac (S0) blood at delivery S1/S0 S2/S0 S3/80 S2/S1 S3/S1
delivery (S2)
(83)
Anti PT antibody
Unvaccinated
7.14 (5.56-9.16) 6.30 (4.88-8.14) 7.47 (5.58-10.01) 0.88 (P<0.01) 1.04 (P=0.53)
(N=34)*
Vaccinated (N=81) 7.34 (6.21-8.69) 50.02 (41.29-60.61)  42.65 (34.86-52.19)  55.63 (46.15-67.06) 6.81 (P<0.01) 5.81 (P<0.01) 7.58 (P<0.01) 0.85 (P<0.01) 1.11 (P<0.01)
(P=0.96) (P<0.01) (P<0.01) (P<0.01) (P<0.01)
Anti FHA antibody
Unvaccinated
11.45 (8.30-15.80) 10.87 (7.89-14.98)  14.60 (10.39-20.51) 0.95 (P=0.06) 1.26 (P<0.01)
(N=34)*
Vaccinated (N=81) 10.59 (8.69-12.92) 119.6 (107.6-133.0)  105.6 (93.16-119.6)  125.8 (113.6-139.4) 11.29 (P<0.01) 9.96 (P<0.01) 11.88 (P<0.01) 0.88 (P<0.01) 1.05 (P=0.01)
(P=0.56) (P<0.01) (P<0.01) (P<0.01) (P<0.01)
Anti Diphtheria antibody
Unvaccinated
0.27 (0.22-0.34) 0.25(0.20-0.31) 0.27 (0.23-0.32) 0.90 (P<0.01) 0.98 (P=0.60)
(N=33)**
Vaccinated (N=81) 0.14 (0.12-0.17) 0.88 (0.71-1.07) 1.08 (0.91-1.29) 6.28 (P<0.01) 7.76 (P<0.01)
(P<0.01) (P<0.01) (P<0.01) (P<0.01) (P<0.01)
Anti Tetanus antibody
Unvaccinated
0.26 (0.20-0.33) 0.26 (0.20-0.35) 0.32(0.24-0.43) 1.02 (P=0.47) 1.25 (P<0.01)
(N=33)**
Vaccinated (N=81) 0.22(0.18-0.26) 2.14 (1.75-2.62) 3.00 (2.50-3.59) 9.93 (P<0.01) 13.90 (P<0.01)
(P=0.13) (P<0.01) (P<0.01) (P<0.01) (P<0.01)

!'Wilcoxon signed-rank test for intra-category comparisons, and Wilcoxon rank sum test for inter-category comparisons. Umbilical cord blood at delivery (S3) could
not be obtained from 1 unvaccinated participant. ¥ Umbilical cord blood at delivery (S3) could not be obtained from 1 unvaccinated participant. **Anti Diphtheria

antibody and anti-Tetanus antibody in 1 participant could not be measured due to the lack of the amount of the blood sample.
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Table 3. Sero-protection proportion (=10 EU/mL or =0.1 EU/mL) among vaccinated and unvaccinated participants.

Time point Vaccinated Unvaccinated P value
Anti PT antibody (=10 EU/mL) N=81 N=34
Pre vaccination (S0), n (%) 30 (37) 11 (32) 0.63
4 weeks after vaccination (S1), n (%) 79 (98)
Serum sample at delivery (S2), n (%) 76 (94) 8(24) <0.01
Umbilical cord blood at delivery (S3)*, n (%) 80 (99) 11 (33) <0.01
Anti FHA antibody (=10 EU/mL) N=81 N=34
Pre vaccination (S0), n (%) 46 (57) 19 (56) 0.93
4 weeks after vaccination (S1), n (%) 81 (100)
Serum sample at delivery (S2), n (%) 81 (100) 17 (50) <0.01
Umbilical cord blood at delivery (S3)*, n (%) 81 (100) 20 (61) <0.01
Anti Diphtheria antibody (=0.1 EU/mL) N=81 N=33*x*
Pre vaccination (S0), n (%) 58 (72) 33 (100) <0.01
Serum sample at delivery (S2), n (%) 80 (99) 32.(97) 0.50
Umbilical cord blood at delivery (S3)*, n (%) 79 (99) 33 (100) 1.00
Anti Tetanus antibody (=0.1 EU/mL) N=81 N=33**
Pre vaccination (S0), n (%) 73 (90) 31 (94) 0.72
Serum sample at delivery (S2), n (%) 80 (99) 31 (94) 0.20
Umbilical cord blood at delivery (S3)*, n (%) 80 (99) 32.(97) 0.50

*Umbilical cord blood at delivery (S3) could not be obtained from 1 unvaccinated participant. **Anti Diphtheria antibody and anti-Tetanus antibody in 1 participant

could not be measured due to the lack of the amount of the blood sample.
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Table 4. Comparison of clinical course including pregnancy complication and pregnancy outcomes between vaccinated

and unvaccinated participants.

o o Vaccinated Unvaccinated P
Clinical characteristics
(N=81) (N=33) value
Pregnancy complication Present, n (%) 3(4) 0(0) 0.56
Threatened preterm labor
. 2(2) 0 (0)
Pregnancy induced
: 1(1) 0(0)
hypertension
Abnormality in the fetus Present, n (%) 0(0) 1(3) 0.29
Pregnancy outcome Live birth, n (%) 81 (100) 33 (100) -
Still birth, n (%) 0(0) 0(0)
Gestational age at the delivery Median (range), weeks 39 (36-41) 39 (37-41) 0.84
Preterm birth (<37 weeks) Present, n (%) 1 () 0(0) 1.00
Oxygenation to mother during
. Present, n (%) 18 (22) 7(21) 0.91
the delivery
Delivery methods Natural, n (%) 56 (69) 25 (76) 0.45
Vacuum, n (%) 10 (12) 5(15)
Forceps, n (%) 0(0) 0(0)
Caesarean section, n (%) 15 (19) 309

Birth weight

Low birth weight (<2500g)

Baby height at birth

Apgar score at 1 min

at 5 min

Oxygenation to baby after

birth

Gender of baby

Malformation

Median (range), g
Present, n (%)
Median (range), cm

Median (range)
Median (range)

Present, n (%)

Female, n (%)

Present, n (%)

3050 (2242-3776)
4(5)
48.2 (43.6-51.6)

9 (7-10)
10 (8-10)

8 (10)

47 (58)

0(0)

3092 (2032-3734)

1(3)

48 (44.0-51.4)

9 (8-10)
10 (9-10)

2(6)

18 (55)

0(0)

0.68

1.00

0.65

0.68
0.96

0.72

0.73
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Table 5. Growth assessment of babies up to 6 months of age and adverse events following pertussis-containing
vaccinations among babies.

Clinical characteristics Vaccinated (N=81) Unvaccinated (N=33)

value
Abnormal findings until 6 months  Present, n (%) 6 (8) 309 0.72
Clavicle fracture 2(3) 0(0)
Neonatal Jaundice 2(3) 2 (6)
Strawberry hemangioma 1(1) 0 (0)
Congenital hydronephrosis 0 (0) 1(3)
Adrenoleukodystrophy 1(1) 0(0)
Hight at 1-month . 52.6 (47.8-57.1) 53.0 (48.9-56.6) 0.49
Median (range), cm
at 3-month 63 (56.5-67.6) 62.5 (58.0-67.0) 0.40
Weight at 1-month . 4160 (3170-5530) 4150 (2850-5480) 0.85
Median (range), g
at 3-month 6740 (5500-9345) 6725 (5274-8060) 0.75
Number of pertussis-containing vaccinations until 6 0, n (%) 2(3) 5(15)
months 1, n (%) 1(1) 0(0)
2,1 (%) 4(5) 1(3) 0.04
3,n (%) 72 (91) 27 (82)
Any side effects following vaccination
After the first vaccination Present, n (%) 13 (17) 4(14) 1.00
Fever, n (%) 11(14) 3(11) 0.76
Local swelling, n (%) 3(4) 0(0) 1.00
Local redness, n (%) 4(5) 1(4) 1.00
After the second vaccination Present, n (%) 11 (14) 3(11) 0.75
Fever, n (%) 9(12) 2(7) 0.72
Local swelling, n (%) 3(4) 0(0) 0.56
Local redness, n (%) 4(5) 1(4) 1.00
After the third vaccination Present, n (%) 12 (17) 4 (15) 1.00
Fever, n (%) 10 (14) 2(7) 0.50
Local swelling, n (%) 3(4) 0(0) 0.56
Local redness, n (%) 5(7) 2(7) 1.00
Hospital visits for any respiratory Present, n (%) 44 (56) 20 (61) .
symptoms
Hospital  visits for  febrile
) Present, n (%) 19 (24) 6 (18) 0.50
respiratory symptoms
Pertussis diagnosis Present, n (%) 0 (0) 0 (0) 0.68
Hospitalization Present, n (%) 3(4) 4(12) 0.19
Acute bronchitis, n (%) 2(3) 0(0)
Urinary tract infection, n (%) 1(1) 0(0)
RS virus infection, n (%) 0(0) 2 (6)
Facial cellulitis, n (%) 0 (0) 1(3)
Neonatal Jaundice, n (%) 0 (0) 1(3)
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Figure 1. Participants.
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79 babies’ information until 6 months of age
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Unvaccinated Group

42 participants consent

8 changed hospital

34 participants’ blood samples at delivery
(33 umbilical cord blood samples)
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33 babies’ information until 6 months of age




Figure 2. Side reaction.
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Supplementary Table 1.

pertussis antigens (pug/0.5 mL) diphtheria toxoid Tetanus toxoid
Brand name PT FHA PRN FIM (Lf/0.5 mL) (L/0.5 mL)
DTaP vaccine TRIBIK® (Japan) 23.5 23.5 - — 15 2.5
ADACEL™ 2.5 5 3 5% 2 5
Tdap vaccine
BOOSTRIX® 8 8 2.5 - 2.5 5

PT: pertussis toxin, FHA: filamentous hemagglutinin, PRN: pertactin, FIM: fimbriae. * FIM2+FIM3.
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Supplementary Table 2. Immunogenicity of DTaP vaccine according to the selected background characteristics among vaccinated subjects.

Geometric mean titer (95% confidence interval)'

Seroprotective proportion

Characteristics Pre vac (S0) 4 weeks after vac Serum sample at  Umbilical cord blood Pre vac (S0) 4 weeks after  Serum sample at b}:):dbamtczil(i:\:fy
(S1) delivery (S2) at delivery (S3) vac (S1) delivery (S2) (s3)
Anti PT antibody
Age (years)
<30 640  (4.42-926) 40.1  (27.2-59.2) 33.0  (22.1-49.5) 414  (27.9-61.5) 6 (25%) 22 (92%) 20 (83%) 23 (96%)
30-34 7.89  (6.03-10.33) 57.4  (42.6-77.2) 47.6  (34.9-65.0) 63.7 = (48.2-84.0) 16 (47%) 34 (100%) 33 (97%) 34 (100%)
35+ 7.62 (5.83-9.97) 515 (36.0-73.5) 473 (32.4-69.1)  62.0  (44.5-86.6) 8 (35%) 23 (100%) 23 (100%) 23 (100%)
(P=0.50) (P=0.32) (P=0.31) (P=0.21) (P=0.48) (P=0.07) (P=0.02) (P=0.19)
Body mass index (kg/m®)
<185 803 (4.79-13.46) 704  (50.2-98.8) 56.0  (38.9-80.6) 80.1 (57.5-111.5) 4(29%) 14 (100%) 14 (100%) 14 (100%)
18.5-249 8.04  (6.57-9.84) 49.5  (389-63.1) 433  (33.7-55.6) 56.2  (44.9-70.5) 23 (44%) 51(98%) 50 (96%) 52 (100%)
25.0+ 4.94 (3.43-7.12) 376 (21.5-65.9) 31.4 (16.8-58.4) 382 (21.4-68.1) 3(20%) 14 (93%) 12 (80%) 14 (93%)
(P=0.05) (P=0.17) (P=0.31) (P=0.12) (P=0.60) (P=0.25) (P=0.02) (P=0.10)
Underlying illnesses
Absent 7.15  (5.91-8.65) 49.1  (383-63.0) 41.1  (31.5-53.6) 53.0  (41.7-67.3) 17 (30%) 54 (96%) 51.(91%) 55 (98%)
Present 7.81 (5.44-11.20) 52.1  (38.6-70.4) 464  (34.6-62.3) 62.0  (45.9-83.9) 13 (52%) 25 (100%) 25 (100%) 25 (100%)
(P=0.47) (P=0.82) (P=0.68) (P=0.59) (P=0.06) (P=1.00) (P=0.32) (P=1.00)
Smoking habit before pregnancy
Absent 7.17  (5.94-8.65) 52.9 (42.7-65.6) 456 (36.3-573) 581  (47.1-71.7) 26 (38%) 67 (97%) 64 (93%) 68 (99%)
Present 845 (5.59-12.77) 362  (24.1-544) 289  (20.5-40.8) 434  (29.7-63.5) 4(33%) 12 (100%) 12 (100%) 12 (100%)
(P=0.41) (P=0.13) (P=0.10) (P=0.21) (P=1.00) (P=1.00) (P=1.00) (P=1.00)
Drinking habit before pregnancy
Absent 7.67  (5.93-9.93) 47.1  (36.1-61.3) 399  (30.3-525) 517  (39.9-67.0) 22 (47%) 45 (96%) 43 (91%) 46 (98%)
Present 6.92  (5.67-8.43) 544  (40.8-72.6) 468 (344-63.7) 61.6  (46.7-81.2) 8 (24%) 34 (100%) 33 (97%) 34 (100%)
(P=0.71) (P=0.44) (P=0.45) (P=0.47) (P=0.03) (P=0.51) (P=0.39) (P=1.00)
Number of pregnancy
None 624 (3.75-10.37) 42.1  (26.8-66.1) 369  (22.8-59.8) 46.9  (29.5-74.8) 4(27%) 15 (100%) 13 (87%) 15 (100%)
1 830 (6.14-11.22) 46.3 (32.6-65.8) 38.2 (26.2-55.7)  51.1 (36.0-72.6) 13 (45%) 27 (93%) 26 (90%) 28 (97%)
2+ 713 (5.70-891) 57.0  (43.0-75.6) 493  (36.9-65.8) 63.7  (49.0-82.7) 13 (35%) 37 (100%) 37 (100%) 37 (100%)
(P=0.54) (P=0.46) (P=0.49) (P=0.57) (P=0.80) (P=0.61) (P=0.04) (P=0.72)
Number of delivery
None 6.51  (426-9.96) 355 (14.6-51.2) 302  (20.1-454) 405  (27.7-59.4) 6 (30%) 20 (100%) 17 (85%) 20 (100%)
1 829 (6.31-10.89) 55.7 (39.5-78.5)  46.5 (32.6-66.2)  60.8 (43.5-84.8) 14 (47%) 28 (93%) 28 (93%) 29 (97%)
20 706 (548-9.10) 563  (41.4-765) 49.0 = (35.6-67.6) 627  (46.9-83.7) 10 (32%) 31 (100%) 31 (100%) 31 (100%)
(P=0.50) (P=0.12) (P=0.13) (P=0.17) (P=0.98) (P=0.81) (P=0.03) (P=0.86)
History of abortion
Absent 7.51  (6.09-9.28) 524  (41.5-66.1) 452  (35.4-57.7) 581 = (46.1-73.2) 21 (38%) 54 (96%) 52 (93%) 55 (98%)
Present 6.98  (5.20-9.36) 45.1  (31.4-64.8) 375 (25.7-547) 50.5 = (36.1-70.5) 9 (36%) 25 (100%) 24 (96%) 25 (100%)
(P=0.72) (P=0.39) (P=0.32) (P=0.35) (P=0.90) (P=1.00) (P=1.00) (P=1.00)
History of induced abortion
Absent 7.47  (6.23-8.96) 52.0  (42.2-64.1) 44.0  (35.3-54.8) 57.5  (46.8-70.6) 28 (39%) 70 (97%) 67 (93%) 71 (99%)
Present 6.41  (3.80-10.78) 36.4  (22.3-59.5) 333  (19.7-56.3) 429  (28.1-65.4) 2 (22%) 9 (100%) 9 (100%) 9 (100%)
(P=0.54) (P=0.19) (P=0.36) (P=0.21) (P=0.47) (P=1.00) (P=1.00) (P=1.00)
Influenza vaccination during pregnancy
Absent 6.79  (5.48-840) 494  (39.3-62.0) 417 (32.9-53.0) 538  (42.8-67.7) 20 (35%) 56 (98%) 54 (95%) 56 (98%)
Present 8.85 (6.80-11.53) 51.6  (35.2-75.6) 449  (29.9-67.4) 60.1  (42.7-84.7) 10 (42%) 23 (96%) 22 (92%) 24 (100%)
(P=0.09) (P=0.71) (P=0.70) (P=0.63) (P=0.58) (P=0.51) (P=0.63) (P=1.00)
Anti FHA antibody
Age (years)
<30 819 (5.17-12.98) 105.0 (79.8-138.3) 90.6 (66.1-124.1) 109.4 (82.2-145.8) 10 (42%) 24 (100%) 24 (100%) 24 (100%)
30-34 10.33  (7.90-13.52) 119.8 (102.9-139.5) 106.5 (89.0-127.4) 1282 (113.0-145.3) 20 (59%) 34 (100%) 34 (100%) 34 (100%)
35+ 14.37 (10.21-20.22) 136.7 (122.1-153.1) 122.3 (104.3-143.3) 141.6 (126.8-158.1) 16 (70%) 23 (100%) 23 (100%) 23 (100%)
(P=0.04) (P=0.30) (P=0.56) (P=0.26) (P=0.05)
Body mass index (kg/m’)
<185 12.92 (6.78-24.60) 149.3 (137.2-162.5) 144.0 (127.6-162.6) 155.5 (150.4-160.7) 10 (71%) 14 (100%) 14 (100%) 14 (100%)
18.5-24.9 10.72  (8.46-13.58) 111.7 (96.5-129.2) 97.0 (82.3-114.3) 119.5 (103.9-137.4) 29 (56%) 52 (100%) 52 (100%) 52 (100%)
25.0+ 845 (5.28-13.51) 123.6 (95.1-160.7) 105.7 (74.4-150.2) 123.5 (93.9-162.5) 7 (47%) 15 (100%) 15 (100%) 15 (100%)
(P=0.43) (P=0.05) (P=0.02) (P=0.06) (P=0.19)
Underlying illnesses
Absent 11.24  (8.83-1430) 120.7 (107.7-1353) 105.0 (90.1-122.5) 1259 (112.8-140.5) 32 (57%) 56 (100%) 56 (100%) 56 (100%)
Present 9.28  (6.42-13.43) 117.3  (92.0-149.6) 106.7 (84.3-134.2) 125.6 (99.1-159.2) 14 (56%) 25 (100%) 25 (100%) 25 (100%)
(P=0.50) (P=0.79) (P=0.97) (P=0.92) (P=0.92)
Smoking habit before pregnancy
Absent 10.90 (8.71-13.64) 121.2 (107.8-136.4) 106.0 (92.1-122.1) 124.4 (110.6-139.9) 41 (59%) 69 (100%) 69 (100%) 69 (100%)
Present 8.99 (5.90-13.69) 110.9 (85.1-144.7) 1029 (78.1-135.6) 1343 (112.4-160.4) 5 (42%) 12 (100%) 12 (100%) 12 (100%)
(P=0.46) (P=0.27) (P=0.24) (P=0.91) (P=0.25)
Drinking habit before pregnancy
Absent 10.70  (8.06-14.20) 114.3  (97.7-133.8) 100.1 (83.2-120.4) 119.0 (101.7-139.4) 26 (55%) 47 (100%) 47 (100%) 47 (100%)
Present 10.45 (7.88-13.85) 127.4 (111.3-145.8) 113.6 (96.7-133.4) 1358 (121.1-152.1) 20 (59%) 34 (100%) 34 (100%) 34 (100%)
(P=0.97) (P=0.41) (P=0.66) (P=0.30) (P=0.75)
Number of pregnancy
None 8.06 (4.06-16.00) 108.2 (73.3-159.7) 92.0 (61.7-137.4) 112.4 (74.9-168.5) 6 (40%) 15 (100%) 15 (100%) 15 (100%)
1 11.28 (8.42-15.12) 1155 (97.1-137.3) 101.0 (80.6-126.6) 123.1 (104.6-144.8) 19 (66%) 29 (100%) 29 (100%) 29 (100%)
2+ 11.27 (8.54-14.87) 128.1 (112.9-145.5) 115.5 (99.0-134.7) 134.0 (119.7-150.0) 21 (57%) 37 (100%) 37 (100%) 37 (100%)
(P=0.32) (P=0.44) (P=0.40) (P=0.61) (P=0.46)
Number of delivery
None 8.00 (4.60-13.93) 1064 (79.7-142.0) 87.6 (64.3-119.4) 113.0 (83.8-152.5) 9 (45%) 20 (100%) 20 (100%) 20 (100%)
1 1172 (8.97-15.33) 117.2  (98.5-139.3) 106.6 (86.5-131.3) 126.7 (108.6-147.8) 19 (63%) 30 (100%) 30 (100%) 30 (100%)
2+ 11.51  (8.49-15.61) 131.7 (114.7-151.2) 117.9 (98.7-140.9) 133.9 (117.0-153.2) 18 (58%) 31 (100%) 31 (100%) 31 (100%)
(P=0.24) (P=0.14) (P=0.11) (P=0.21) (P=0.43)
History of abortion
Absent 10.59  (8.25-13.58) 118.0 (102.3-136.2) 1049 (88.9-123.8) 123.4 (107.3-141.9) 32 (57%) 56 (100%) 56 (100%) 56 (100%)
Present 10.61 (7.51-14.99) 1233 (107.6-141.2) 107.1 (89.6-127.9) 131.4 (116.2-148.5) 14 (56%) 25 (100%) 25 (100%) 25 (100%)
(P=0.88) (P=0.60) (P=0.73) (P=0.53) (P=0.92)
History of induced abortion
Absent 10.52  (8.45-13.11) 120.1 (107.1-134.6) 105.1 (91.6-120.5) 124.7 (111.4-139.5) 41 (57%) 72 (100%) 72 (100%) 72 (100%)
Present 11.17 (7.37-16.93) 116.1 (83.3-161.8) 109.6 (79.2-151.7) 135.1 (106.2-171.8) 5(56%) 9 (100%) 9 (100%) 9 (100%)
(P=0.83) (P=0.71) (P=0.95) (P=0.85) (P=1.00)
Influenza vaccination during pregnancy
Absent 10.26  (8.06-13.05) 122.8 (108.6-139.0) 106.6 (92.1-123.4) 125.9 (110.6-143.3) 31 (54%) 57 (100%) 57 (100%) 57 (100%)
Present 11.44 (7.88-16.62) 112.3 (90.5-139.4) 103.0 (79.8-133.0) 125.5 (105.8-149.0) 15 (63%) 24 (100%) 24 (100%) 24 (100%)
(P=0.55) (P=0.66) (P=0.94) (P=0.79) (P=0.50)

1 Either the Wilcoxon rank sum test or Kruskal-Wallis test was used to calculate P values.
2 2 tests or Mantel extension tests were used to calculate P values.
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Supplementary Figure 1.

A. Reasons for vaccinated.
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B. Reasons for not vaccinated.
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