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Abstract

Background: Ventilator-associated pneumonia (VAP) is one of the most common hospital-acquired infections in
Thailand, leading to prolonged hospital stays, increased mortality rates, and higher healthcare costs.

Objective: To study the factors affecting the occurrence of VAP in critically ill patients using mechanical
ventilation in Chumphon Khet-Udomsakdi Hospital.

Method: A case-control study was conducted in Chumphon Khet-Udomsakdi Hospital from January 1, 2020,
to December 31, 2022. The study population included patients diagnosed with VAP as the study group and
patients who used mechanical ventilation but did not develop VAP as the control group. Multivariable
logistic regression analysis with backward elimination was performed to analyze the data and eliminate
confounding variables.

Results: There are 404 patients, 101 of them are in the study group, and the other 303 are in the control
group. To summarize, the factors that affect the incidence of ventilator-associated pneumonia are the
patient who has been using ventilator more than 10 days (OR,q; =7.97; 95%Cl =4.37-14.54 ; p =0.001), hand
washing of health care workers less than 90 percent (OR,y = 2.16; 95%Cl =1.31-3.56; p = 0.003) and the
patient who not having tracheostomy (OR 4= 2.02; 95%Cl = 1.19 - 3.45 ; p = 0.008)

Conclusion: There were three factors found to be associated with the occurrence of VAP: the patient who
has used a ventilator for more than 10 days, hand washing of health care workers less than 90 percent, and
the patient who does not have tracheostomy.

Keywords: Ventilator-associated pneumonia, Intensive Care Unit, Hand washing, tracheostomy
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Iadvindulsavensniauainnisliiaiesdiomela (Ventilator Associated Pneumonia :VAP) lugiuteya The
International Classification of Diseases, Tenth Revision, and Clinical Modification codes(ICD-10) $#@ J95.851
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FIWATUA 1 UNSIAN W.A. 2563 D4 31 SUINAN W.A. 2565 USEvINSALIWNUNANEITIUI 404 AL Tae

wiadunguiinw (case) §1uau 101 518 waznguiUIeuiisu (control) $1uu 303 518 Tneuszannsianuaieny

wae 60.5 U (d@iudsauunnsgiu 15.0) nansinsiznanuduiusiuu Jadeimea (univariate analysis) wudd

Tadenflanuduiusiunsifalsavensniavannisldiasesiiemelasgreidoddynieatad 3 Jade laud fuae

dasesnemelaiiu 10 Tu (p =0.001) nsansilevesyransteenitiosas 90 (p =0.009) uazn1sigUelale

SunmsHdiaangae (p =0.017) (A97991 1)

A15197 1 ANuduRUSsErInetadenieratindunisiinUans nauanmskses exievnela (N=404)

39U LaliAin VAP 1A VAP
fruds (N=404) (n =303) (n=101) p value*
WA Sowar  WIU Sewar AU Fovay

Ll

m@a 192 a7.5 152 50.2 40 39.6 0.066
itd] 212 52.5 151 49.8 61 60.4

918

< 60% 171 42.3 134 44.2 37 36.6 0.181
> 601 233 57.7 169 55.8 64 63.4
JEAUANUIANAT (GCS)

> 13 201 49.8 146 48.2 55 54.5 0.275
<13 203 50.2 157 51.8 46 455
smnuiulfiedosomela

<10 U 185 45.8 169 55.8 16 15.8 0.001
> 10 U 219 54.2 134 44.2 85 84.2
TsAUsEd79n

TaiSuumnu 270 66.8 196 64.7 74 73.3 0.113
Wuwvnnu 134 33.2 107 353 27 26.7
l95uenufiFusannou

195U 28 6.9 22 7.3 6 5.9 0.651
Lailasu 376 93.1 281 92.7 95 94.1
1% weaning protocol

1 188 46.5 140 46.2 48 44.5 0.818
Taild 216 53.5 163 53.8 53 52.5



15NN IITNTFUNINUALTITITUFY 9T5e e VN 3 atudl 1 unsnau - lquieu 2566

39 laiiAin VAP 1A VAP
fruys (N=404) (n =303) (n=101) p value*
U Fewar WU Sewar dwaU Seway
SovazupIn1Talsile
> 90 233 57.7 186 61.4 a7 46.5 0.009
<90 171 42.3 117 38.6 54 53.5
MenInUIUn
195U 174 43.1 128 42.2 46 45.5 0.562
Talleisu 230 56.9 175 57.8 55 54.5
A9LR1¥AB (tracheostomy)
lallang 239 59.2 169 55.8 70 69.3 0.017
O} 165 40.8 134 44.2 31 30.7
ey
woUhentinergsnssy 1 141 34.9 109 360 32 31.7 0.129
vieRUevtinenysnssu 2 88 21.8 72 23.7 16 158
veRUremindaenssy 85 21.0 56 185 29 28.7
vegUevtindagnssudssam 74 18.3 53 17.5 21 20.8
vegUentinlsaiila 16 4.0 13 4.3 3 3.0
* Chi-Square test
M3l 2 Wsuiisuszegnatoulsmeuiaseienguiiiin VAP uaznguithifin VAP (N=40)
5 lailAn VAP \Am VAP P
NAYDINITTNY) (N=404) (n =303) (n=101) value*
median IQOR median IQR median IQR
szgzlaueuviedienidn (Ju) 11 8-18 9 7-15 17 11-28 0.001
SruzauUlImeIUIa (1) 19 14-33 17 13-22 34 23-49 0.001
*Mann-Whitney test
M3l 3 Wsuiisunsdedinssrinanguiin VAP wagnguitlsiiin VAP (N=404)
57 lailAn VAP \An VAP p value*
NAN1SSNW (N=404) (n =303) (n =101)
W Seway WU Seway WU Sovay
Laidedin 303 75.0 242 79.9 61 60.4 0.001
GELRL 101 25.0 61 20.1 40 39.6

* Chi Square test
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VAP agnafitfadndayneadd (p = 0.001) (19137 3)

U v v

A15197 4 NS IASIEAALUTBINNALANUFUNUSAUNISHAUDAS NLEUINNAS AT 897818199 1NAS AN

q

18 Multivariable logistic regression analysis

Paveiifinasevensniauannisiiiedesdionmela Adjusted OR 95% Cl P value
Sunuuldiedesaenela = 10 Ju 7.97 4.36 - 14.54 0.001
nsanslletouniniesay 90 2.16 1.31 - 3.56 0.003
nmsldlianzae 2.02 1.19 - 3.45 0.008

M3197 4 Hamsengiiulndemiidanuduiusfunisifalsavendniauainnisldiadestismela
#8 multivariable logistic regression analysis lnenisiilasedisian pvalue<0.20 Wavn 7 faus Taud e
919171 60 U Srauiuildiaiosiaomela lsaUszdrd (W) fesazvesnisdile maiaae uazvie
Uiy wdesgiTiniulagnisnsasdeu multicollinearity senineiuusiu puaudvsnavesladesuniu uagly
wiadiamFnsesiuuuvineaniiasiuys (backward elimination) namsiasginuindadeifiauduiusiulse
vamdniauannnisliiedestaiomeladl 3 Jadeldun fureiildiaiesdiomelauuiiu 10 $u (R, =7.97 ; 95%C
=4.37-14.54 ; p =0.001) N15A19LBVBIYAAINTUBENINTOAE 90 (OR,y = 2.16 ; 95%Cl =1.31-3.56; p = 0.003)

nsllanndiniangae (OR,y= 2.02 5 95%Cl = 1.19 - 3.45 ; p = 0.008)

33150l

v v '
v aao ¢ A =

A5398A5alTTRaUsTaIAafnwIUadeNdnasan15innlsAUand NLEUIINNTHELAS 8998 ela b une

q
¢

faemidn Tsmerunagumsiunseaudng Taowuiditeduddyiiliaslsavensniauanmsltiniosionela 3
Uade loun Smuiuvesnislaveyieniela (endotracheal tube) uruiiiu 10 41 n13dediovesynaInstasnin
Yovaw 90 wazdtaldvietiemelaliildsunisianae msdnwinuiftheildviediemelauudu 10 Ju
Yaduddniifinadenisifnlsavansniavannisidiniasthemela iesmnnslavetiemelaviliaanisuindu
vougaa Halunaonan (epithelial surface) TAr1udaun@uninislunwavesaus ouluvasnay
(mucocilliaryclearance) uagnsiiinadlunging (pressure cuff) liAansfmeamzwardsdandslugine i
ThAnnsadnadlunaenay (microaspiration) wagviliin biofilm Tunisnuluvesietiemeladaluunasagan

1011 FeapnAaoanuulveved nian N30 way

Welsaduanmaliiinlsadondniauainnisldiasestiemela
! o awv o 12 d' ' SL TN EL ﬂ :lzj o 1 = a
Anig’ UavauiTeves Wu D. uavaug' inuinislaediemeladunanuduavendnegimilsvenisiia
lsavandniauainnisldiniesdiemela uavn1sfinwives Gershonovitch R. wazame’ inuindteniszusiiaii
ldvievremelanazueuluneriievdnuuinasdenisifialsalensniauainnisidiniasdiemela msfinwves Liu
B. wazAnz*nunislaviediemelanazusuluvedrenindunaunwilifinmaiudiuiu veadewuaiiiely

JoauUnuazaine (colonization)
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n9deATalinuIngnsInsansiievesyransidldusilunssuiunsguasnuwigiie (healthcare worker)

P v w6

frnuduiuiunmaifnlsaensniauannisliiaiestiomels lnenuimedtneniniidannsiiiovesyaains
fosnifesar 90 nushmmaiAalsavensniauainnisliiedosiaemelamnnin Fsesuneldainnisdeiietean
USinaude (colonization) Uiniiduitadtaeviegunsaline  aenndesiun1sfinuues Koff MD. uagans *ua
n13An1Y84 Johnson PD WagAny “Wagn13Anw1ues Saramma PP uazanss!” inuiinsdnsileannsatiannis
Aalsavonsnauanmsliiniesdremelals nsfinwves Morean DJ wazaa® nuinidelsadmaiumelalag
rumnavietimelanienansduiaiuioyeains drduniséeiovesyamnsindufunssuddaiidisannisio
\Feuazmaiinlsaensniauannisliiedestiemela’® sgslsimunuiniiunenisinu iwu Barrera L wawanis®
wuimsdailelildtsannisinlsavandniauannsldiaiestiemela
Fuaeilaviediemelauuuadliiliiunsinzreilloniafnlsatendniauannsliinsestiomelageniy
Tuguhedildsunisianzae aeandesiuaudnnisfinanisanudnduvesnisiaizae lasnsianzae mneda n1s
aSamnsdnadeseninamaesauiuiavtsusnumunihdeeilvenaaunsaiudnglenlaglifesiuagnuag
U leligineldedemomelalfiduszesnanuulaeinatnadesn vilinsguasnudetugu nsgauame
Tuvaeaau Msviarwazoialudesuinifieannsavauvendouuniie® aonndestunisAnuues Nseir S. way
Aniy® N3ANWIYR4 Rosario DDM. LazAns? N15AN®IweY Swain SK wazauz® inuinisiaiznatisannsiina
Tsavondniauannisliiedestiemela sgslsinmauisms@nwmuinmsazaslilitisanninielsavensniay
mnmsldiaiesdiemela iwun1sinuiues Terragni PP. uazamy dosidavesnis@nwiildun nafuteya
foundailiidgmidestadusuniu LLawa;iIﬂawﬁﬂﬁga 5 wiinAnuiviunmsufiRnunaonsudnuus
vosgthefienasinnmunnsineiu Wwunediioniinmaenys- nssu vegievinmadaenssy Wudu Jsoraiduilade
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welaunuiu 10 u yrainsansletesnitsesar 90 uasgnldlasunisindaanzae
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i elnan1sideianuundefiegndesndy Fansvinidedesonludnymenisd@nuildranii

(Prospective study) ien13AuANAILUINIULARETY
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