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ABSTRACT

Introduction : Ventilator-associated pneumonia (VAP) has a high incidence in infection among
pediatric intensive care unit (PICU) patients. VAP has been associated with high morbidity and mortality
and poor outcome in PICU.

Objectives : To studies the factor associated of VAP in pediatric and compare outcomes between
the VAP and non-VAP groups of patients.

Methods : A retrospective analysis study, all pediatric intubation and mechanically ventilated for
more than 48 hours and were admitted in PICU of Mahasarakham hospital since 1 October 2016 to
30 September 2019. The data was collected from medical records.

Results : There were 198 pediatric enrolled. There were 37 VAP patients. VAP occurred in 18.69%,
According to the multivariate analysis, Re-intubation (OR Adj 3.26; 95%CI 1.46 - 7.30, p = .004)
Neuromuscular disease (OR o 9.75; 95%Cl 2.29 — 41.41, p = .002) Sepsis (OR » 3.25; 95%Cl 1.33 - 7.93,
p =.01) and COMA (GCS < 8) (ORAdj 2.36; 95%Cl 1.00 - 5.55, p = .05) were independent factors associ-
ated for VAP. When patients developed VAP, mechanical ventilation time (16.54 day vs 5.35day ; p <
.001), length of ICU stay (18.76 day vs 6.73 day; p < .001), and hospitalization costs (176,296.9 bath vs
54,557.49 bath; p < .001) were significantly increased. However, VAP was not associated with an
increased risk of mortality (75 % vs 25 %; p = .701)

Conclusion : Re — intubation, Neuromuscular disease, Sepsis and COMA use were independent
risk factors for VAP. Furthermore, the VAP patients had a longer duration of mechanical ventilation,

length of ICU stay and higher hospitalization costs.
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regression analysis AaLdensaudsdi p-value < .20
Whgaun1sinsgiuuuiinlsng ' Andendiuys
daszidduuy 1neds Forward selection A5y
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sedurepuLdeiiudesas 95 109 Adjusted OR
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INTWUNGUAIDEN 198 318 drudlnaiduine
%18 ovaz 58.08 01gind 4.22 T (SD 4.96 T) ldvie
Yrmelaviin endotracheal tube Sowaz 94.44
ﬁ@ﬂwﬁidﬁa‘dwmahsgﬂ Joway 31.82 lasuen
steroid Sovay 58.59 lasusnannsn (H2RAs or PPI)
Sovay 58.59 lasusisyiulseam Sevay 81.82
fusziRlasuenUjTaue (previous use of antibiotics
> 48 hr) Sevaz 28.79 ldansendlifomis famaeun
waen9eun Sewaz 95.45 nzduthe dillnged
1uﬂ6jm respiratory disease Sovay 86.87 50989
fio central nervous system diseases Sowag 51.01
waznME COMA (GCS < 8 Avuuw) Seway 27.27
(mswa‘ﬁ' 1)

M13799 1 Toyaniluvesnguiiegne SuunaudnumzUsEIng (n = 198)

U2y non VAP (n, %) VAP (n, %) Total (n, %) p - value
LN .096°
Y18 89 (77.39) 26 (22.61) 115 (58.08)
VAN 72 (86.75) 11 (13.25) 83 (41.92)
018 .087°
Mean + SD 3.78 + 4.66 6.14 + 5.81 4.22 + 4.96
Median (IQR) 2(0-5) 40-13) 20-7)

a = Chi-Square Test, b = Fisher exact test
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M1571960 M15197 1 Jeyavinluvengudiegne TuunaudnuaUszeIng (n = 198)

17

Jade non VAP (n, %) VAP (n, %) Total (n, %)  p - value
nslaviedaemalaluy tracheostomy tube .001°
Taig 157 (83.96) 30 (16.04) 187 (94.44)

i 4 (36.36) 7 (63.64) 11 (5.56)
nslavieveneladn <.001°
Taidl 119 (88.15) 16 (11.85) 135 (68.18)
i 42 (66.67) 21 (33.33) 63 (31.82)
n15kesUE Steroid 535°
Taidl 65 (79.27) 17 (20.73) 82 (41.41)
f 96 (82.76) 20 (17.24) 116 (58.59)
AskesuB1annsea (H2RAs or PPI) 161a 161°
1aig 68 (86.08) 11 (13.92) 82 (41.41)
5 93 (78.15) 26 (21.85) 116 (58.59)
Mstasuenseiuuszam 197°
Taig 32 (88.89) 4(11.11) 36 (18.18)
il 129 (79.63) 33 (20.37) 162 (81.82)
UszIanslasuenuiiiue (previous use of antibiotics > 48 hrs) 793
Taifi 114 (80.85) 27 (19.15) 141 (71.21)
i 47 (82.46) 10 (17.54) 57 (28.79)
msldansenelne1ms (tube feeding) 676b 676"
Taidl 7(77.78) 2(22.22) 9 (4.55)
f 154 (81.48) 35(18.52) 189 (95.45)
Foyannziule
cardiovascular disease 1.000°
1aig 143 (81.25) 33 (18.75) 176 (88.89)
i 18 (81.82) 4(18.18) 22 (11.11)

a = Chi-Square Test, b = Fisher exact test
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M1571960 M15197 1 Jeyavinluvengudiegne TuunaudnuaUszeIng (n = 198)

a3y non VAP(n, %) VAP(n, %) Total(n, %) p-value
respiratory disease 0.423°
laidl 23 (88.46) 3(11.54) 26 (13.13)
i 138 (80.23) 34 (19.77) 172 (86.87)
central nervous system diseases 0.681°
Taidl 80 (82.47) 17 (17.53) 97 (48.99)
f 81 (80.2) 20 (19.8) 101 (51.01)
neuromuscular disease 0.022°
1aig 156 (82.98) 32 (17.02) 188 (94.95)
i 5 (50.00) 5 (50.00) 10 (5.05)
traumatic injury 0.089°
Taig 133 (83.65) 26 (16.35) 159 (80.30)
# 28 (71.79) 11 (28.21) 39 (19.70)
Sepsis <0.001°
laidl 139 (86.34) 22 (13.66) 161 (81.31)
i 22 (59.46) 15 (40.54) 37 (18.69)
blood stream infection 0.187°
Taidl 161 (81.73) 36 (18.27) 197 (99.49)
i 0 1 (100.00) 1(0.51)
COMA (GCS < 8 Azuuu) 0.016°
1aig 123 (85.42) 21 (14.58) 144 (72.73)
i 38 (70.37) 16 (29.63) 54 (27.27)

a = Chi-Square Test, b = Fisher exact test

NUAMSKHAA VAP §1uau 37 518 Anndudesay
18.69 ATINZITaRIETS qualitative cultures of
trachea aspirate \ionelsafinuuiniign e
Acinetobacter baumannii $1uu 18 5@y

Jowaz 9.09 7998911 Av Pseudomonas aeruginosa

diuau 13 918 Andusear 6.57 wudUleiidin

12 918 Aondudesay 6.06 muasu (MN5797 2)
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msianmzvensniauannisldiedestiemela
TaiiAn
Wi
KaMInTIaEiTegaTndelsn
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B
Toyan15:dedin
luidetin

LEHTIn

161 (81.31)
37 (18.69)

160 (80.81)
18 (9.09)
8 (4.04)
13 (6.75)

0
1(0.51)
0
3(1.52)
0

9 (4.55)

186 (93.94)

12 (6.06)

NNTILATIENTayalUSeuLig unansENy
serhanguilifinuwanguiiia VAP Tuvertheings
< A A oa
win Tsameunaumasany wugUasnguiniia VAP
fszeziiainisldiaiesrismisla (16.54 day vs
5.35day ; p < .001) sreziaTiuueuvREUIEINgy

(18.76 day vs 6.73 day; p < .001) hagA1FN®
WYIUNR (176,296.9 U vs 54,557.49 uw; p <.001)
gandngugvaeiiliiin ogrsildeddgmneada
flsviu 05 dhunmadetiawuint 2 ndulsifeny
WANAINNL (8.11 % vs 5.60 %; p = .701) (#1574 3)
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A1319 3 n1swSeuiieunansenu seuinsnguilleiliiauaznguiiin VAP luneitaedngman lsameua

UMEIAY
NANTENU non VAP (n, %) VAP (n,%) p-value
svaznansliiniosaemela <.001°
Mean+SD 5.35 + 9.37 16.54 + 40.70
Median (IQR) 4(3-5) 7(5-14)
srgzaniuueurerUlgingm <.001°
Mean+SD 6.73 + 9.46 18.76 + 40.49
Median (IQR) 5@-7) 10 (6 - 17)
N5LEuTIN 701°
Laldedin 152 (94.40) 34 (91.89)
Aot 9 (5.60) 3(8.11)
ANTNYINEIUNE (VM)
Mean+SD 54,557.49 + 69,771.80 176,296.9 +229,190.9 <.001°
Median (IQR) 36,458 (25,816-52,149) 100,078.5 (52,076 - 186,469.5)

b = Fisher exact test, c = Mann Whitney U Test

pswianuduiusiuuinusifes nuidede
Aewduiusiunisin VAP luvedtaeingaidin
Tsangunaumansay egnediteddymieada 9
seU 05 16l 87g (Crude odds ratio (OR_ ) 1.09;
95%C1 1.02-1.17, p = .011) msld tracheostomy tube
(OR_ 9.16;95%Cl 2.52 - 33.24, p = .001) msld
viedaemelagh (OR  3.72; 95%C1 1.78 - 7.79, p
= <.001) nmzduthelungu neuromuscular disease
(OROude 4.88; 95%Cl 1.33 - 17.83, p = .017) a1z
sepsis (OROude 4.31;95%Cl 1.94 - 9.55, p = <.001) Lo
N1z COMA (GCS < 8 Azliuu) (ORcmde 2.47,95%Cl 1.17
- 5.20, p = .018) (M54 4)

AnsznANUduRusLUURLUTY nuddady
Alanuduiuiunsiin VAP Tuneringingaiiin
TsaneuraunIaIsaIy o 1elded1Agynisaia
sz .05 ndsanaruaudvinavestadedui
WAendies o nnsldvietaemelasi (Adjusted odds
ratio (OR Adj) 3.26; 95%Cl 1.46 - 7.30, p = .004)
N13% neuromuscular disease (OR A 9.75; 95%Cl
2.29 - 41.41, p = .002) 2g sepsis (OR o 3.25;
95%Cl 1.33 — 7.93, p = .01) kag n13g COMA (GCS
< SQSLL‘TJ‘LJ) (OR Adj2.36; 95%Cl 1.00 - 5.55, p = .05)
(119299 4)



Msanslssngtunauvanseny 9 17 aliufi 2 (WQWNAY - FIMAN) W.A. 2563 21
MAHASARAKHAM HOSPITAL JOURNAL Vol. 17 No. 2 (May - August) 2020

a131991 4 Yadeiifianuduiusiuniaiin VAP lunedUieingain lsaneunaumansany

. VAP Univariable analysis Multiple analysis

Tode non VAP VAP OR_ .. (95%Cl)  p-value ORAde (95%CI) p-value
918: Median 2(0-5) 4(0-13)
(IOR) 1.09(1.02-1.17)  .011*
14 tracheostomy tube

JEtY 157 (83.96) 30 (16.04) reference

i 4 (36.36) 7 (63.64) 9.16 (2.52 - 33.24) .001*
msldvieviaanandn

Taidl 119 (88.15) 16 (11.85) reference reference

Y 42 (66.67) 21 (33.33) 372(1.78 - 7.79) <.001* 3.26 (1.46 - 7.30) .004*
nslAsue steroid

Laidl 65 (79.27) 17 (20.73) reference

Y 96 (82.76) 20 (17.24) 0.80 (0.39 - 1.64) .535

nslasugnannsa (H2RAs or PPI)
Taidl 68 (86.08) 11 (13.92) reference
i 93 (78.15) 26 (21.85) 1.73 (0.80 - 3.74) 164
mslasuensziudszam
1aid] 32 (88.89) 4(11.11) reference
3 129 (79.63) 33 (20.37) 2.05(0.68 - 6.19) .205
UsrTAnslasuenuTaue (previous use of antibiotics > 48 hrs)
Taigl 114 (80.85) 27 (19.15) reference
il 47 (82.46) 10 (17.54)  0.90(0.40 - 2.00) 793
msldansensliens (tube feeding)
Taidl 7(77.78) 2(22.22) reference
il 154 (81.48)  35(18.52)  0.80(0.16 - 3.99) 781

cardiovascular disease

laidl 143 (81.25) 33 (18.75) reference

pd)}

18 (81.82) 4(18.18) 0.96 (0.31 - 3.03) .949
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. VAP Univariable analysis Multiple analysis

Tovt non VAP VAP OR_ .. (95%Cl)  p-value ORAde (95%Cl) p-value
respiratory disease

laidl 23 (88.46) 3(11.54) reference

i 138 (80.23) 34 (19.77)  1.89 (0.54 - 6.66) 323
central nervous system diseases

Taidl 80(82.47)  17(17.53) reference

i 81 (80.2) 20(19.8)  1.16(0.57-238)  .681
neuromuscular disease

Taidi 156 (82.98)  32(17.02) reference reference

i 4.88 (1.33 - 9.75 (2.29 -

5 (50.00) 5 (50.00) 17.83) 017* 41.41) .002*

traumatic injury

laidl 133 (83.65) 26 (16.35) reference

Fl 28(71.79)  11(2821)  2.01(0.89-4.54)  .093
Sepsis

Taidl 139 (86.34) 22 (13.66) reference reference

Y 22 (59.46) 15 (40.54) 4.31(1.94-9.55) <.001* 3.25(1.33-793) .010*
blood stream infection

Laidl 161 (81.73) 36 (18.27) - -

l 0 1 (100.00) - -
COMA (GCS < 8 AgHuL)

Taidl 123 (85.42)  21(14.58) reference reference

i 38 (70.37) 16 (29.63) 2.47 (1.17 - 5.20) .018*  2.36(1.00 - 5.55)  .050*

PRy

TledAyy9ada Mszau .05, Goodness-of-Fit p = .10
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