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ORIGINAL ARTICLE
EFFECTIVENESS OF TRIVALENT INACTIVATED INFLUENZA VACCINE AMONG PREGNANT WOMEN :
A ONE-YEAR PROSPECTIVE COHORT STUDY IN NAKHON PHANOM

-
EFFECTIVENESS OF TRIVALENT INACTIVATED INFLUENZA VACCINE
AMONG PREGNANT WOMEN : A ONE-YEAR PROSPECTIVE
COHORT STUDY IN NAKHON PHANOM

Sutthichai Nakphook M.D."™, Kriengkrai Prasert M.D., Ph.D. (Clinical epidemiology) ™,

Surasith Chaithongwongwatthana M.D., M.Sc.”™”, Jayanton Patumanond M.D., Ph.D. (Clinical epidemiology)™

ABSTRACT

BACKGROUND : Pregnant women are at a higher risk of severe illness and death from influenza.

Newborn infants of mothers infected with influenza during pregnancy, especially those with severe illnesses,

are at an increased risk of adverse outcomes.

OBJECTIVE : To evaluate the effectiveness of trivalent inactivated influenza vaccine among pregnant women

METHOQODS : We conducted a one-year prospective cohort study to measure the effectiveness of trivalent

inactivated influenza vaccine to prevent laboratory-confirmed influenza and adverse birth outcomes among
pregnant women in Nakhon Phanom province. We followed up 1,726 volunteers during June 2018 - May 2019.
We measured the difference in the incidence of infection and adverse outcomes, controlling for known
confounders using propensity score matching in multivariable Poisson regression.

RESULTS : : After matching there 717 pregnant women in each group. Both groups have similar demographic
characteristics. Most of them aged 20-34 years, have a normal body mass index, home is 4 kilometers from
the health care facility, pregnancy is more than 1 time, gestation age 15-16 weeks. Pregnant women who are
vaccinated have more underlying diseases. There is no difference in the history of smoking before pregnancy and
a history of influenza vaccination. Influenza vaccination in pregnant women was statistic significantly able
to prevent ARl with laboratory-confirmed influenza in 65% (95% Cl 38%, 81% p-value <0.001), and pneumonia
in 81% (95% Cl 43%, 94% p-value 0.003).

CONCLUSIONS AND DISCUSSIONS : Influenza vaccination in pregnant women can prevent acute

respiratory infections with laboratory confirmation influenza, 3 of 5 and pneumonia 8 of 10.

KEYWORDS : influenza vaccine, pregnant women, effectiveness, maternal immunization
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(%)
n (%) n (%) n (%) n (%)
STAUNNTANEN
seAuUsEOuAnT 94 (10.9) 117 (13.6) 0.72 84 (11.7) 97 (13.5) -2.00
SEAUNsENANEN 496 (57.5) 446 (51.7) 424 (59.1) 407 (56.8)
auUSay /U3 ni/genin 273 (31.6) 300 (34.8) 209 (29.2) 213 (29.7)
swldnsaunianaiiou (Um)
< 5,000 50 (5.8) 142 (16.5) -30.39 50 (7.0) 54 (7.5) 1.82
5,000 - 19,999 664 (76.9) 625 (72.4) 574 (80.0) 569 (79.4)
20,000 — 39,999 111 (12.9) 69 (8.0) 76 (10.6) 67(9.3)
> 40,000 38 (4.4) 27(3.1) 17 (2.49) 27 (3.8)
dganunIneuse
WA9TY 844 (97.8) 854(99.00)  -9.18  712(99.3) 708 (98.7) 5.67
Tan 19 (2.2) 9 (1.0) 5(0.7) 9(1.3)
szaznniinnluannuuinig 3.9+1.9 3.7+1.7 -12.88 3.8+1.8 3.7+1.7 -2.82
(ny.) (mean = S.D.
aﬁqcﬂiiﬁ (mean = S.D.) 16.0+ 4.9 153+ 4.1 -15.37 15.8+4.7 15.2+4.0 -14.65
Iasanansnensss
"meaﬁ 1 163 (18.9) 144 (16.7) -4.39 140 (19.5) 117 (16.3) -1.34
In5unad 2 589 (68.2) 647 (75.0) 592 (68.6) 543 (75.7)
Tosanadi 3 111 (12.9) 72 (8.3) 85 (11.9) 57 (8.0)

FTUIUATINITAIATIA

1 322 (37.3) 293 (33.9) 7.02 252 (35.1) 245 (34.2) 2.05
>2 541 (62.7) 570 (66.1) 465 (64.9) 472 (65.8)
n12215A39U

Y 56 (6.5) 30 (3.5) -13.87 27 (3.8) 30 (4.2) 2.14
WUNTINU 29 (3.4) 9 (1.0) -15.83 12 (1.7) 9(1.3) -3.48
ANUAUlaTing 8(0.9) 12 (1.4) 4.33 7(1.0) 12 (1.7) 6.10
Tsmila 0.0 6 (0.7) 11.83 0.0 6(0.8) 12.98
NoUAn 0.0 3(0.4) 8.35 0.0 3(0.4) 6.10
Buq 19 (2.2) 0.0 2121 8 (1.1) 0.0 11501
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M15199 1 (519)

Original Cohort

ANWMENUFIU

n (%)

Useianslasuindu

o

esuipdu  ldlasudndu
(n=863) (n=863)

MsANUIBYAVINAIUUANOWTUZKUN 1 0 TuSok3nuASWUL

Propensity score matched cohort
lasuiadu  Lildsudadu
(n=717) (n=717)
n (%) n (%)

STD
(%)

luielasuinduuineu 246 (28.5) 216 (25.0) 7.85 187 (26.1) 184 (25.7)  0.96

welasuinduuinau 617 (71.5) 647 (75.0) 530 (73.9) 533 (74.3)
amusmig‘uqﬁ'

Linegu 789 (91.4)  791(91.7)  -0.83 649 (90.5) 651(90.8)  -0.96

Lﬂ&JQULLﬁiLaﬂﬁauﬁzﬂﬂiiﬁ 74 (8.6) 68 (9.5) 66 (9.2)

STD=standardized difference, SD=standard deviation.

NadNSveIn13H 9n33H Tund e ansss
Alaldsuiadu iiansuis 9 au Govay 1.3)
Aaenfourviun fovar 7.8 msnusniiatimin
Fauninnast Sevay 9.2 lundesanssfnlasu
TegulunuInAnmgn1sainIsune 1An1sAaen
Aeumivua Yesas 7 N13nkINLA AN
fosninnuiifesar 6.8 eansngulifingnisal
n1smeaaan (still birth) (M15799 2) Wunas
LUS YU BUTENRI 9 original cohort Lag
propensity score matched cohort Wu11
nienanssAflesutauind oldntaluguaz
Ainlsavensniautioandang o bild Sutadu
2y 19NN BEAYN @R A unIuNITAN AR ey
Joasniauiinuideldmialve fldarety
dnfnusnaaeaioeniunagl waznisnaen

AOUAIUA WUAIULANAISAUDE 1NN T dAgy

N19a@d Aty original cohort umnauliny
A21uLANA 197U propensity matched cohort
Faduteyaiitaul uresssavinavesiady
definsmunudnsnavesdanusniu wdsain
19 propensity score matching (115197 3)
Yaduldninlvngaruisadestu AR Anani
WesufuAnistudunudeldninlng vin A
w50 B 1A T98ag 65 (95% Cl=38-81%)
n1sUlen1slond niau sesag 81 (95% Cl=
43- 94%) ay9ilvd1Ayneads Josnu AR
souay 16 (95% Cl= -10-35%) Uons niau
finudoldnialung Sosar 87 (95% Cl= -6-98%)
MsnumineIng Lnae Sesaz 26 (95% Cl=
-6-48%) N13AADANDUNINUA 088z 11 (95%

o w

Cl= -29-38%) walifiieddgynisaia
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A13199 2 89IN15UUIBLATNARNEN1TAIATIAbUNgUUd 1 aATIAT La Sukazlilasun1sdadady
IV3 1U3eugusEang Original cohort Wag Propensity score matched cohort

Original cohort Propensity score matched cohort

wan1sAnYI (outcome)

IRR" (95%Cl) P-value IRR" (95%Cl) P-value
AR 0.81 (0.63, 1.03) 0.077 0.84 (0.65, 1.10) 0.166
ARl wuideldu il A wde B 0.40 (0.23, 0.67) <0.001 0.35 (0.19, 0.62) <0.001
Uapdniau 0.27 (0.09, 0.70) 0.001 0.19 (0.06, 0.57) 0.003
Vandniaunudoldninlng A vie 8 0.23 (0.02, 1.13) 0.050 0.13 (0.02, 1.06) 0.057
AU -0.01 (-0.02, -0.01) 0.003 -0.01 (-0.02, -0.01) ' 0.003
ANSARDANBUNINUA 0.35(0.26, 0.48) * <0.001 0.89 (0.62, 1.29) * 0.545
MsnusAatMTinAN I 0.47 (0.34, 0.65) * <0.001 0.74 (0.52, 1.06) * 0.100

“IRR= Incidence rate ratio, 'Risk difference, *Risk ratio

asywansriadunazudiaudiiu:

Tunsinwndsil wudh mssntadulinin
Tnglundasenssdanansadlosiunisin AR finu
W oldnTalng'ld Yesar 38 &9 81 n1siin
Uanoniaule Sowag 43 fie 94

nsAnwIUsEansnavesirdulininlng

o

s a a

Tunisdeartu AR TaeilUndINad WS A LN1S
nageuNaaslfuRn1sduduaziiainugnies
1NNNIANDIFYBINITN9AALN A1SANWITNUIN

[

a a S Y] A
333Wﬁmamaﬂjﬂgﬁumaﬂqiﬂ@ﬁﬂu ARl NUHNANY

[l

Y

v a wva ) ¥ = = 1 1 =
wesufuanisdudulanad wazdageoyied
Hod1Ayn19ad@ WoyuiuNeaInnITNUNIU

a a d

LF 99 A UIUN SIU9TUNE I1U BDINUNITH ALTD

| & v

ldnialng A dnaniaiesguanisdudulu
wiadansssle Youaz 29-69' @aunstae (AR)
nuadns i unisdenaineinisniaadin
wud lundundaseasssildsumsintaduiisnm
n1sUaetdesndt wilszdnsnavestaduiils
LafidedAgnieana oraduldlainisvleiin

3NN1sAALY 8 levatea1e L rhino virus,

corona virus, respiratory syncytial virus 39
Wouuaillsedu ¢ 913vlilAa non-differential

misclassification of influenza infection?

[

TunrsAnwiinuin Taduldnialvg

aa v o W

JastunisUradudeadniau Tananidedn

&

n19adin urnadnsiidulendniaui nuide
Th¥alduinlng Aruseaninadilalufiodfy
naadd o1 dululdilunisfineid s1uau
n15U28R18Uend nLaufi g Han15nsIaN g
HosufURnsduuiiven wasidelsalivialmgy
Juanvnvesdendniaud Aad oannyury

= Y

Weosfesay 6-19 T899 utuggniaszuin
Snee?t Weldnsranusiuiunistaefiuinne
9efigaiiin ArUszansuaiilddvoddynsads
prav L dud eenI1svuIRAN BT AN Y
dulsvavsnavosirdusionadniuesnsnanss s
ina9 wd Tl F e yniead fud eviinas
Wisuisunela propensity score matching
AT AU NSAAT T iUNAA NS LANAN Y

FENINMINAAAIINUITANFDINGY
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v 9 a15047 statistical power WU 731
fiileanaves ARl finudolindnlng A ude B
wazUansniau I power 11N37 90% 1l 09370
Fruueraanas (N) 7ndendaan matching
WaA11NNI1 required sample size @2u ARl
Uoasnaunuid oldninlg uaz preterm fu
low birth weight &I power of statistic AN
required sample size UINNTIVUIAA N
fvimsAnuluaded Tunisildldnienddn
wudndeslhTaduldwynlna unnd o ansss
U2 40 518 Fsaztesduldninlug A n3e B
1o 1 919 wavaesldindulvuialvugy un
Wi aR 1r33s T 68 518 Feavdesiulsa
Jansgniauld 1l aifisuiunasnnnisnuniu
BaeAuu wuimdetanssdfiantagudoaiu
lduialug ann1sian19AAAN BUNINUA
1§ %08y 13 ann1suianisnwsnti auamin
Aandunaeifosay 26 Wedlautundgeansss
Alaildantntuz

Fodanalunisdnend Usznisusn e
wadnslun13@nwad LA91nA1SNUNIULIN
grutoyanvszifeou duneulunisasiudin
ICD 10 TuuenssonaiideRanainainnislista

aa o o § va . . a X
N137UINY SUQEJ']QVHIVF@J information bias tNAYU
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L3 lUNSTUIUNITAISHE ICD 10 HTUABUNS
audit Lﬁ'aLﬁuﬂflim’;aaaummgﬂé’awaqmsaq
S9a ICD 10 duaztdUNISAIIAAAINURANATN
fananiadhe Usenisiaes nisanedliladneia
AUATINUYDIANYNUS IATUN UL D NN NTEINY
f & a a & o &
agluganiail Ysen1siany n1siasieinadns
Lilainsangamassuievestininlugluginia
= U = v :’I
LT YN TURONLA LA NA18UTLLNASIUN
Uszwdalng lduinlunganisalintunannied
ns@Enelulsenaall wansliiuln n1stasuy
v IQI' o % gj 2 % a
FaguluwdAmawaassnaiu1satasiunisiin
A1SARDANDUNNUALA LU WTALAANITTLUIAYD

Tandalugan wiinaglidauunnsisiusgiell

'
=

gAAuNINaED ALl oA suA U L lASUY AR U

o

e

v
| ‘NQIQIQJIQU I3

WANUAUUNIIAAIATULAUNAYIAIATIA

3 o

&
AU
Y

e

[ ]
v [ a0

naeni 1l Wunagns i drdgyi gredesdu

o

'
I a

TdnTalnalauindu Tnsianizogedely
Usginelunion?
Tagagunisdnunuuianuldremiag
Iuandliiiudnmslasutadulundg i anssd
anlaniafiaziinnisuiedae ARl Uoadniau
LaTNISAANISALIALT AT AAINT 100 84

N1IARDANBUNIAUA
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A319% 3 Ussdnswavesindutlosiuldninlug (1v3) Tundsfenssa wane Statistical power, Number required sample size, Wwaz Number needed to vaccinated

a | Y v & & I3
159901502838 ARI LLASNARNTNITAIATIA
Propensity score matched cohort (N=717 / group)

NaNISANEN Incidence rate ratio UseansSuavesindu V3 Statistical Required sample  Number needed to

(outcome) VE (95%Cl) * P-value Power size vaccinate

Maternal endpoints

AR 0.84 (0.65, 1.10) 16% (-10%, 35%) 0.166 17.5% 7,426/ group 103

ARl wultninlug A w30 B 0.35 (0.19, 0.62) 65% (38%, 81%) <0.001 95.7% 418/ group 40

UYononiau 0.19 (0.06, 0.57) 81% (43%, 94%) 0.003 90.4% 537/ group 68

Uapsniguanlaninlng 0.13 (0.02, 1.06) 87% (-6%, 98%) 0.057 55.1% 1,206/ group 168
Pregnancy endpoints

N13AADANDUNINUA 0.89 (0.62, 1.29) " 11% (-29%, 38%) 0.545 7.0% 17,056/ group 120

ymsnusnRRt TN LNt 0.74 (0.52, 1.06) 26% (-6%, 48%) 0.100 35.1% 2,088/ group 43

*VE abbreviation for vaccine effectiveness = (1 — RR) x 100, 'Risk ratio

Statistical Power = 81W1MA#OUNNNERR, Required sample size = $1IUVUIARNYINABINTT, Number needed to vaccinate = I1uiugiidedlasuindudonisiianadns 1 au
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