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HostunsdeTinvositionguilulssmelng nsfnuiliingUszasdiiousuiliulsyaning
vosindulivinlvajmuggniasemadedinanynawslugineaidelivislvaiflsadengn
fuFesa luusymelne U n.a. 2554-2559 \un1siasgidoyaiuy test-negative design study
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315 VE (Vaccine effectiveness) = (1- sasidiudngisesosdiusuudn) X100 Tnsmsaiuau
fuUs923 (covariates) léun el a1y Tsauseand Sruauedsiilsmeualulifidiun s
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sefUATINTULINTEY COPD HansAnw wudt §ias COPD vamuadiuau 49,584 au 145y
nsnavidelivialugnaen 5 geniawesdedinnisly 30 Juifuanfunmafuiiedn
$117u 16,489 AU (33%) mamansranudelininlug) 2,768 au (17%) fiheldsunisdaindu
5,738 (35%) nsamsuily 5 gana A1 VE TunstesiunmsidedinanynaimslugUiedn
FeldwinlvgfiilsndongaiuEo¥s Wiy 31% (Frsamuidesiu 95% [CN], 24-37%) uazdlo
PUANMILUTTI VE TiAwintu 329% (95%C, 26-38%) ilefiarsand VE muaewuguedld
winlvg) lesinsauausuyssam aneviug A/H3N2 16 VE 38% [95%CI 30-45% lininlvg)
aneiug B laAn VE 30% [95%CI 19-40%)] kagn VE va3 A/HINT iy 8% [95%CI-17-27%]
uslifivedAgnIeada wumn VE Tugastl 2554-2559 windu 40%, 29%, 35%, 30% mIuaeu
lngsauway Msdaingulininlngivssansnalunisdesiunisdedinannnatvglugiieia
deldninlvgfilsnongaiuEesilussdutiunans wamsdnwiafuayueuddyesnis
nindulivialngludtaslseUangaiuidots

o

AdnAsy: Useansualaduldninlng, dUrelsadonannuimess, nMaidedin, TND

Abstract

Thailand Ministry of Public Health (MOPH) prioritizes and recommends influenza
vaccination for patients with chronic obstructive pulmonary disease (COPD). But little
is known about the influenza vaccine effectiveness (VE) against mortality among this
population in Thailand. This study aimed to estimate influenza VE against mortality
following laboratory-confirmed influenza in COPD patient in Thailand during the 2011-2016
influenza seasons. Using Thailand National Health Security Office’s services database
(43 folders), by a test-negative design study we estimated VE against all-cause mortality
following laboratory-confirmed influenza in Thai adults aged >18 years patient with chronic
obstructive pulmonary disease during the 2011-2012 to 2015-2016 influenza seasons. Using
multivariable logistic regression to determine the ratio between the odds of vaccination in
cases to the odds of vaccination in control, and calculated VE as (1-adjusted odds ratio)
x100. Adjusted VE for age, sex, co-morbidity, number of hospital visits in previous years,
number of exacerbations in previous years, influenza activity, influenza season smoking,
and COPD severity. Of those 49,584 COPD patients, 16,489 (33%) patients tested for
influenza across the 5 seasons and died within 30 days of specimen collection. 17%
(2,768 individuals) tested positive for influenza, and 5,738 (35%) were considered
vaccinated for that season. Before and after multivariable adjustment, in 5 season we
estimated VE against all-cause mortality following laboratory-confirmed influenza to
be 31% (95% confidence interval [Cl], 24-37%) and 32% (95%Cl, 26-38%), respectively.
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By strain, adjusted VE of influenza A/H3N2 was 38% [95%Cl, 30-45%] and Influenza B was
30% [95%Cl, 19-40%], but not found significant VE of A/HIN1 [VE=8; 95%Cl, -17-27%]. We

observed significant VE against deaths following influenza confirmation during 2012-2016

(adjusted VE= 40%, 29%, 35%, 30% respectively). Overall, influenza vaccination was

associated with a modest protection among people with COPD against mortality following

laboratory-confirmed influenza. These results support the importance of influenza

vaccination in COPD patients.

Keywords: seasonal influenza, vaccine effectiveness, mortality, COPD, TND
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FAnannnaveluduasiaidoldvilugi
flsavongaiudesslulssmelne Taeldng
Aangvideyauuu TND Tugie COPD 14
ToLAINMUTOLANTIFUNTINY (43 wilk)
LaENANIIATIAINIRIURURN TN TN
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umelng msfnuedsilifunsfinudeunds
AATIERTayaluY case control study TND
(A 1)

Uszvnsiianen 1uffas COPD o1y
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nssnwlulsaneruiaressy sendned we.
2554-2559 finan1snsiavmiteldnialngann
Aag199InIEUUMAAumEla e35N1591e
Luanaufjisenanld Real-time PCR (Real-Time
Polymerase Chain Reaction) wagilyangu
nadefinuaranvnnindedin fain1ade
Fmtfuazdeuiatunely 30 Tundeeniui
Wugegna e
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COPD MAeTindifinansiaudunaiosUfon
nsRnieldnialnaiseiins PCR Winaluau
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Suingulininluganuganialusevine U we.
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TagnsmuAy (adjusted) fuussausnag 7
nanauda Wumsdumsis 5 gena
wagladuunauganNIasnaIe In15AuIN
A1 VE ilosuunmuaneiusuoadolivialg)
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NSAWI VE NENgesnuagnIsiaeyin
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lsauszardnusnantugUiennuield
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winlgfiforgdaud 65 YiulY oehdlsfinnu
felamuvdngruiuinweiazasuilsaila
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NANIIANYN

iU COPD WAVATIY 49,584 Ay
I§sunsasramidelininlnaldeding PCR
naen 5 ganlauazidedinnelu 30 Jutduain
Tumsiiufegns S1uau 16,489 A (33%)
nan1sasIanudelduialug 2,768 Au
(17%) loewuluggnia U w.e. 2554-2555
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(446/2,746), fania 2556-2557 15.9%
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sendne U w.e. 2554 - 2559 4 gUag COPD 1dein 49,584 Au

33,095 Ay lailaAudiedng

dsmsiangly 30 Ju

16,489 AU WHUFBg9dIns1an1elu 30 u

! !

asranulininlng 2,768 Au aaldnuldnialug 13,721 au

- 99N1a 2554-2555 WU 117 AU - 9ANMa 2554-2555 WU 660 AU
- Influenza A/HIN1(pdm2009) 24 Ay
- Influenza A/H3N2 57 Ay
- Influenza B 36 AU

- 9N1@ 2555-2556 31U 446 AU - 9N1& 2555-2556 91U 2,300 AL
- Influenza A/HIN1(pdm2009) 123 AU
- Influenza A/H3N2 81 Ay
- Influenza B 242 Au

- 9N& 2556-2557 117U 693 AU - 99N@ 2556-2557 1 3,643 AU
- Influenza A/HIN1(pdm2009) 49 Ay
- Influenza A/H3N2 506 AU
- Influenza B 138 Au

- 9N& 2557-2558 117U 691 AU - 99M@ 2557-2558 11U 3,376 AU
- Influenza A/HIN1(pdm2009) 95 AU
- Influenza A/H3N2 361 AU
- Influenza B 235 Au

- 99N@ 2557-2558 91U 821AU - M@ 2557-2558 911U 3,742 AU
- Influenza A/HIN1(pdm2009) 51 Ay
- Influenza A/H3N2 540 AU

- Influenza B 230 Au

AN 1 LUINNNSANYIRE (Study flow)
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dleisuitsudnuazinluvesiiae
COPD iflnansranudolininlnguazls
wuide wut fengadelndifeatu Ao 73
U ua 74 U seaosnduuszanas 80% feng
Faud 65 DTUlU Uszanm 2% flsausedn
1 5% Sum‘mzqaaaﬂfjué’qquuﬁa&ﬂu{]wﬁu
dletToulfisuseduainusunsiveslsn
i s COPD Aifinansaanudslin il
T52AUANUTULTININGR 41% drugUle
Linudle wu 39% auwvgnsdedinein
lsadlavazlon wuldenedu Aeussunu

40% Qﬂaaﬁwmmlé’%’ﬁﬂ%u 35% (5,738 /
16,489) WlofansaunmudnuzveInIshasy
Sadu wuin grhenguilasuTadunaslailasy
Saduildnuazsnety Wy o1gwde WA s
flsauszdni Suauadeiilulsamenunaly
FrTuIN {aengseming 18-64 U $u
oduifien 20% vnusiiaogsud 65 Uiy
lusuinduds 80% dnwaizigiag COPD laidl
ANuLANANAY Ao UseiRnnsguyn uay
TEAUANTULTIVSLIA LAENTATIRAETUT
Flu A (H1pdm2009) (1157991 1)

A13197 1 dnwazvesUis COPD MdeTinnelu 30 Tunduiuieginsanidelininlng

se1Inal 2554-2559 (n=16,489)

Anweuz wu Tsiwu P-value &ndndu 1i@a  P-value
Influenza Influenza (n=5,738) (n=10,751)
(n=2,768) (n=13,721)
919 (U), mean (SD) 73 (10) 74.(10) 72.(9) 74(10)  0.000
nExeNe
18 - 64 T 503 (18) 2,305 (17) 0.046 1,143 (20) 9,086 (85)  0.000
Faust 65 Viuly 2,265 (82) 11,416 (83) 4,595 (80) 1,665 (15)
LW
Y 2,237 (81) 11,134 (81) 0.687 4,578 (80) 8,793 (82) 0.002
AN 531 (19) 2,587 (19) 1,160 (20) 1,958 (18)
l5AUsEd197
F\ 65 (2) 359 (3) 0416  123(2)  301(3)  0.011
il 2,703 (98) 13,362 (97) 5,615 (98) 10,450 (97)
SgUUIS
laivme 467 (17) 2,463 (18) 0.224 1,086 (19) 1,844 (17) 0.071
LAEFULANE AL 2,164 (78) 10,590 (77) 4,356 (76) 8,398 (78)
fegueg 137 (5) 668 (5) 296 (5) 509 (5)
$nnuedlulsmenalulitun - 6 (6) 6 (6) 0.309 6 (6) 5 (6) <0.001
Suauesomshisuh@man 5 @) 5(8) 0.094 5(8) 5(8)
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AN wu Taiwu P-value @ndadu  lida  P-value
Influenza Influenza (n=5,738) (n=10,751)
(n=2,768) (n=13,721)
F¥AUAINTULTIVRS COPD
class A 288 (10) 1,758 (13)  <0.001 707 (12) 1,339 (12) 0.121
class B 456 (16) 2,324 (17) 904 (16) 1,876 (17)
class C 885 (32) 4,338 (32) 1,862 (32) 3,361 (31)
class D 1,139 (41) 5,301 (39) 2,265 (40) 4,175 (39)
omafiiiusioeng
2554-2555 117 (4) 660 (5) 0.0051 310 (5) 467 (4) 0.002
2555-2556 446 (16) 2,300 (17) 970 (17) 1,776 (17)
2556-2257 693 (25) 3,643 (27) 1,549 (27) 2,787 (26)
2557-2558 691 (25) 3,376 (25) 1,361(24) 2,706 (25)
2558-2559 821 (30) 3,742 (27) 1,548 (27) 3,015 (28)
Woldninlvey
Flu A (H3N2) 1,545 (56) - 413 (8) 1,132 (11) < 0.001
Flu A (H1pdm2009) 342 (12) - 114 (2) 228 (3) 0.305
Flu B 881 (32) - 252 (5) 629 (7) < 0.001
AMANSLAETIN
amzvnalsamlanazUon 2014 (40) 5,488 (40)  0.649 2,193 (38) 4,415(41) < 0.001
Blldnmzmalsamlowazlon 1,648 (60) 8,233 (60) 3,545 (62) 6,336 (59)

TsaUsednen oA cardiovascular diseases, osteoporosis, depression and anxiety, skeletal muscle dysfunction,

metabolic syndrome, and lung cancer.

M3197l 2 diaueUseavEnavesindu
lanialuglunisdesiunisidedinainyn
ANnALaziNaN1IA TNl URNS
fuduindelintalng wuin semined na.
2554-2559 Tagulinialugarunsatosiu
M5 B3eTInle 31% (95%CI= 24, 37) ile
muAuiLlTT DU Uszavsuavosindu
flAn 32% (95%Cl= 26, 38) wazifiosuun
auangiugvaslinialvg wud Iadulivia

Ineyfivsvansualunistesiulininlvegane
g A/H3N2 wavaneus B laing fu wa
Fuawnaeiug enuldnialngaeiug
A/HIN1(pdm2009) Aifuuslrindiuseansua
Tunistlesiunisideddn (VE= 8, 95%Cl=
-17,27) iilefinsanninggnia wuit nggna
T inlugfiusvansnalunistesiunsidedin
gdenilsluany (adjusted VE= 40, 29, 35, 30

lugania 2555-2559 Mua1dv) entiugana
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U . 2554-2555 fiwuiriaduilinliiidl  ngulsavilauaglsansten 31% (95%Cl=
Usyanswa (VE= 30, 95%Cl= -8, 55) wihlil 20, 40) ﬁauﬂdmﬁlﬂﬂiﬂﬁﬂaLLazT,iﬂquaﬂ
ydAYNIIAnR Lﬁaﬁ‘]’%mﬂmua%mmﬂﬁﬂ WU 23% (95%Cl= 25, 41)

Tin wuuszandualunistesiunisidedinlu

M19197 2 Uszansuavesipdulivinluglunisdesiumsdetinnnynamnwasinan1snsa
Mot fuinistuduinielininlng luussmelng seninel 2554-2559

Sruuwue Srualinuie Unadjusted Adjusted VE®
IUUANIATY/  IWIUANIATW/EER  VE (%) (%)

goATILA hanun (95% CI) (95% CI)

Woldninlvg 779/2,768 (28%)  4,959/13,721 (36%)  31(24, 37) 32(26,38)

Influenza A 527/1,887 (28%) 4,959/13,721 (36%)  32(24, 38) 32(25,39)

A/HIN1(pdm2009) 114/342 (33%)  4,959/13,721 (36%)  12(-11,30) 8(-17,27)

A/H3N2 413/1,545 (27%) 4,959/13,721 (36%) 35(27,43) 38(30,45)

Influenza B 252/881 (29%)  4,959/13,721 (36%) 29(18,39) 30(19,40)
ganafiiusegng

2554-2555 39/ 117 (33%) 271/ 660 (41%) 28(-9,53) 30(-8,55)

2555-2556 119/446 (27%) 851/2,300 (37%) 38(22,51) 40(25,53)

2556-2257 202/693 (29%) 1,347/3,643 (37%) 30(16,41) 29(15,41)

2557-2558 180/691(26%) 1,181/3,376 (35%) 34(21,46) 35(27,46)

2558-2559 239/821 (29%) 1,309/3,742 (35%) 24(10,35) 30(17,41)

anvsMILdeIn

AMmznalseiilatazUen 304/1,120 (27%)  1,889/5,488 (34%) 29(18,38) 31(20,40)
lalldnmymalsenlawayUen  474/1,647 (29%)  3,069/8,232 (37%)  32(24,39) 23(25,41)

* USudnvesUsdvitnavesindu fuds ang wa lsadseand Suuasilulsmenualulvsn SunuasifeeinisiiEuludi
tuan Sasmainlivinlvgluuiazgana niuneumuiunussaninaresipdunugania)

VE (Vaccine effectiveness) = (1 — Odd ratio)*100 %, Cl = confidence interval.

WealansanduunnInssevesns  gorudioungeIntsulyaudmiSouiou
detInvesfUiy COPD musiedow (Ml naunlay elldnuwaieadies Auns 5 gonia
2) WU MunsdeTIanuinlugiats Tuszwingd 2554-2559

yansdinnudesiuaiuaulsai 10 Jaminguaysnll U 21 adun 2 weunsngiau-Suiau 2566 133



No. of test in dead cases =1No. of lab confirmed influenza —— Percentage of influenza positive
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