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[(WE] BHH WEJLBHEREE 2R (PICU) B LHLGE <5 PER LA N 2 (VAP) 1 & A 15 55
MrHSemR 2, Ak R BB . ¥ 2017 4F 1 H & 2019 4F 6 H It A =7 Hu0 EE 2 PICU IR
HUE A L 200 1], AR s LS5 & 28 VAP 439 VAP A FIEE VAP 4. B Pl — ekl L A e 51 ik
B MURGE S RELe ] BB pH R /N8 (PLT). b | A B ik el LB S i 3 A= J LRI 8550
ZEAAE (NRDS), a5 fil 5O B LRIRAE 5 K 5 R Hr b 25 8 G222 U FE PR AT Z IR &K Logistic 7]
P53 Br, 9 16 B2 PICU B LALAGE U &2 VAP IS GRS R & 5 2 3208 TAERHEIZ: (ROC), T
FWER HN R MK RE. &R AWIT 200 GIHLHGE S PICU LW, 49 &4 VAP (CERTR K 24.5%) ;
Horh VAP 2 11 BIFE T (IR AL Ny 22.45%), Ak VAP 41 h 9 BIFET- G IE 2K 5.96% ), VAP L5 5L % i 3
TR VAP 4 (x *=2.824, P=0.000), FA[H 2 434 /R : VAP L AF#E 29 d ~ 3 % (89.8% (44/49) L 72.8%
(110/151) ). BN 51 R =5 R /d [59.29% (29/49) [t 27.8% (42/151) ), HLABIE I E] =3 d [ 53.1% (26/49)
b 35.19%(53/151) ], & 4 R 5=2 ¥ [49.0% (24/49) [t 31.8% (48/151) ], Jifi #4 1L ( 22.45% (11/49) ¥ 9.93%
(15/151) ). NRDS [ 34.69% (17/49) . 9.27% (14/151) ). MeFE4E ( 20.41% (10/49) . 6.62% (10/151) ), AhBeib A
LA 20.4% (10/49) L 3.3% (5/151) ) A1 pH { (7.41£0.24 £ 7.30+£0.33)  PLT ( X 10°/L : 312.77 £89.47 I{
219.73+56.74) AEBEHFE] (d : 29.93 +4.54 [t 17.37 +3.30) ¥45E VAP 2187 S350, K F-489E VAP 20 8 i
FAAR (mmol/L : 5.54 +1.75 H 6.78 £2.09, P<0.05). Logistic £ [ [M1IH3HT B8, 458 (i # e (OR) =8.317,
95% {7 X [1] (95%CI) =2.032 ~ 34.042, P=0.003 ). EHNMWLIREL (OR=2.715, 95%CI=1.293 ~5.701, P=
0.008 ). ML E I A] (OR=2.251, 95%CI=1.205 ~ 4.205, P=0.011). E 4 W (OR=1.926, 95%CI=1.926 ~
2.812, P=0.001). pH {8 (OR=4.998, 95%CI=1.531 ~ 16.316, P=0.008). 1 B¢ W} [ (OR=2.931, 95%CI=
1.314 ~ 6.538, P=0.009). fiti ! il (OR=7.183, 95%CI=2.173 ~ 23.744, P=0.001). NRDS (OR=2.894, 95%CI
=1.235~6.782, P=0.014), & LK (OR=6.851, 95%CI=1.784 ~ 26.310, P=0.005) ¥JJ& 5% il PICU HL I i
SHEJLEA VAP (GG R R . ROC BIZRAHT s, B pH A fili 3 i KA Be st ) XA LAGE U VAP 1
KA B RSB, ROC 1h4: TR (AUC) 430 5120 0.627., 0.628 K 0.838, 95%CI 4351124 0.530 ~ 0.724
0.538 ~ 0.718 . 0.777 ~ 0.900, P {43514 0.008. 0.007., 0.000, £t PICU HILVIAIE S VAP & 2E R4
1R, AR A I E | OB A UBRGE AR TR A B Il pHAEL L 3 BE RS AT LB L. NRDS | 975 451 25 52 52 i
PICU HLMGE SR ILZ A VAP BR ST GRS PR 2 I PR 77 A 3 Sk s il 14, 7 05 OGHE VAP BRI a2 [
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[Abstract] Objective To observe the incidence of ventilator—associated pneumonia (VAP) after mechanical
ventilation in pediatric intensive care unit (PICU) and analyze the influencing factors. Methods Retrospective study
was used. From January 2017 to June 2019, 200 children admitted to Sanya Central Hospital were divided into VAP
group and non VAP group according to whether VAP occurred. The general data, number of tracheal suction, duration
of mechanical ventilation, number of catheterization, blood pH value, platelet count (PLT), blood glucose, hospital stay,
pulmonary hemorrhage, neonatal respiratory distress syndrome (NRDS), number of sepsis cases and source of admission
to PICU were compared between the two groups. The independent risk factors of VAP after mechanical ventilation in
PICU children were screened out by multivariate Logistic regression analysis on the indexes with statistical significance
in single factor analysis; and the working characteristic curve (ROC) was drawn to evaluate the test efficacy of the risk
factors. Results  Among the 200 children in PICU with mechanical ventilation, VAP occurred in 49 cases (morbidity
of 24.5%); 11 cases of VAP group died (mortality of 22.45%) and 9 cases of non VAP group died (mortality of 5.96%).

&
i



* 656 -

rhE P ESS A 2825 2019 4F 12 45 26 4455 6 ] Chin ] TCM WM Crit Care, December 2019, Vol.26, No.6

The mortality of VAP group was significantly higher than that of non VAP group (x * = 2.824, P = 0.000). Single factor
analysis showed that in VAP group, the age of 29 days to 3 years old [89.8% (44/49) vs. 72.8% (110/151)], number of
tracheal suction = 5 times/d [59.2% (29/49) vs. 27.8% (42/151)], duration of mechanical ventilation = 3 days [53.1%
(26/49) vs. 35.1% (53/151)], number of catheterization = 2 times [49.0% (24/49) vs. 31.8% (48/151)], pulmonary
hemorrhage [22.45% (11/49) vs. 9.93% (15/151)], NRDS [34.69% (17/49) vs. 9.27% (14/151), sepsis [20.41% (10/49)
vs. 6.62% (10/151), proportion of children transferred from outside hospital [20.4% (10/49) vs. 3.3% (5/151), pH value
(7.41£0.24 vs. 7.30£0.33), PLT (X 10°/L: 312.77 £89.47 vs. 219.73 +56.74), and hospital stay (days: 29.93 +4.54 vs.
17.37 £3.30) were all higher than those in non VAP group, the level of blood glucose was significantly lower than that of
non VAP group (mmol/L: 5.54 +1.75 vs. 6.78 £2.09, P < 0.05). Logistic regression analysis showed that age [odds ratio
(OR) = 8.317, 95% confidence interval (95%CI) = 2.032-34.042, P = 0.003], number of tracheal suction (OR = 2.715,
95%CI = 1.293-5.701, P = 0.008), duration of mechanical ventilation (OR = 2.251, 95%CI = 1.205-4.205, P = 0.011),
number of catheterization (OR = 1.926, 95%CI = 1.926-2.812, P = 0.008), number of catheterization (OR = 1.926,
95%CI = 1.926-2.812, P = 0.001), pH value (OR = 4.998, 95%CI = 1.531-16.316, P = 0.008), hospital stay (OR = 2.931,
95%CI = 1.314-6.538, P = 0.009), pulmonary hemorrhage (OR = 7.183, 95%CI = 2.173-23.744, P = 0.001), NRDS
(OR =2.894, 95%CI = 1.235-6.782, P = 0.014), source of admission (OR = 6.851, 95%CI = 1.784-26.310, P = 0.005)
were all the independent risk factors for VAP occurrence in PICU children undergoing mechanical ventilation.
ROC curve analysis showed that the pH value, pulmonary hemorrhage and hospital stay had high predictive values
for the diagnosis of VAP after mechanical ventilation, the area under curve (AUC) of ROC was 0.627, 0.628 and
0.838, 95%CI was 0.530-0.724, 0.538-0.718 and 0.777-0.900, and P values were 0.008, 0.007 and 0.000,
respectively. Conclusions The incidence of VAP in PICU after mechanical ventilation is still high, age, number of
tracheal suction, duration of mechanical ventilation, number of catheterization, blood pH value, hospital stay, pulmonary
hemorrhage, NRDS, and patient source are independent risk factors for VAP in PICU. In order to reduce the incidence of
VAP in PICU, we should strictly abide by the sensory control system, pay more attention to the risk factors of VAP.
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1.1 —f&BERL : mEirES>Hr 2017 4F 1 H 2= 2019 4F
6 H U AZBE PICU MW HLE A 200 141 LAY I R
ORE, Hh 5k 107 1, Lotk 93 4RI 29 d ~ 8 %,
Hd20d~3 % 154 ], >3~ 8 % 46 1] ; ICU 1F [
a4 ~20d, P44 (11.56 £3.74) d.,

111 AFIHEBRERHE : D GABUGE S ] =48 h
R <8 % | ICU fEBERT [ =72 h 4 5 @ HEBR ABE
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1.1.2 VAP IZWibr i« W 2 LT R 45 K LA
A VAP, @ H Rk 20 Mg E 451 =0.80 i 41 ]
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B, A5G B 0 T R DA + bRl
(x+s) R, R ¢ 56 5 BRI R R, R
X KEH . K R R AT A R R G 22 R TS
FRE|IAZ H 2 Logistic [B1IH 438 75 F2 , i 2 t 52
PICU HLAGHE S L& 2E VAP BIFER IR £ ; 2%
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2.1 VAP KANEN  #4 BILARIE = K VAP 41
7 VAP L F1dE VAP 41, A 5T 200 1] AL A 38 <
PICU (& JLH,49 Bl 4= VAP, VAP KRR N 24.5%.
o VAP 41 rp 11 5 38 T O S8 3 Ty 22.45%) 3
VAP 2H 3E T 9 i (5 3L % Ry 5.96%). VAP 4H
BE R & 3 5 TR VAP 4 ( x °=2.824, P=0.000).
2.2 50 PICU MLBGE B L&A VAP BN 2y
Br( 3 1): B R b s, VAP 4R 29 d~ 3 &
WM G B =5 WA, HLAE S =3 d,
B UE=2 vk M B A LTI 8 25 A AT
(NRDS). fREHIE . SIS A FBULIT & e L & i pH
{8 /ST (PLT) | A Be s ] 2421 VAP 211 i
B, MR VAP 41 B FEAI% (34 P<0.05),
2.3 W PICU HLIGE B L&A VAP MZ N R
ST (£ 2) « ZHF Logistic [MH 8T Bs, 4618
A IS U BB S R] L B REL . pHEL
ARt a] | i I . NRDS 5 91 58 P 1 2 52 i PICU
PUBGH L& VAP (7GR N R .

&2 ®MPICUNMMBESEILLE VAP EZEEST

EES B s x'fi OR{Hi PfH 95%CI
G 2118 0719 8679 8317 0003 2032~ 34.042
= 45
TEW K3 0099 0378 6964 2715 0008 1293~ 5701

AL

o
mﬁ}g“ 0811 0319 6477 2251 0011 1205~ 4205

BHEUWE 0655 0.193 11.516 1.926 0.001 1.926 ~ 2.812
Ifil. pH &L 1.609 0.604 7.105 4.998 0.008 1.531~16.316

PLT 0.690 0.517 1.782 1.993 0.182 0.724 ~ 5.486
A 0.005 0.003 2.665 1.005 0.103 0.999~ 1.011
fEBERFE] 1.075 0409 6.902 2931 0.009 1314~ 6.538
Jity e 1l 1.972 0.610 10.448 7.183 0.001 2.173 ~23.744
NRDS 1.063 0.434 5982 2894 0.014 1235~ 6.782

JHeTFEIE 0.757 0.977 0.600 2.131 0.439 0314~ 14.462
HILER 1924 0.686 7.858 6.851 0.005 1.784 ~26.310

TE 2 OR B 5 95%CT y 95% AT {5 1X Ji]

2.4 ROCHIZ A1 (£ 3; 8 1):ROC s s,
I pH AE it 1R A B B[R] 6 PICU AILAGE
LKA VAP HA B w5 BUll M (e, ROC fZE T 1R
(AUC) #IK M 0.627.0.628 . 0.838, %] P<0.05.

*3 HBREREEZEXPICU HIHEBESEIL

K& VAP Il &E
JRG R A Bl EE
5ES AUC 5. PAH e
(%) (%)
AR 0.585 0.044 0.075 89.8 272 0.498~0.671

SEWWGIREL 0343 0.046 0.001 40.8  27.8 0.253~0.434

HUBCEAE] 0410 0.047 0.059 469  35.1 0.317~0.503
BB 0.414 0.048 0.071 51.0 318 0.321~0.507
1L pH {4 0.627 0.049 0.008 347 930 0.530~0.724
i 4 1 0.628 0.046 0.007 653 603 0.538~0.718
NRDS 0.563 0.049 0.188 224 990 0.466 ~ 0.659
A Bkt [a] 0.838 0.031 0.000 653  80.8 0.777 ~0.900
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PICU Oif B9 L T fa 2, R AT 2R AL
BUBGE < A 55 SO it , VAP J2& PICU Hy
LB I A PB4, LB TR R 4%
B RGN REF AR T L, PR Z R
IR AN 2 B PR T 5 &R VAP, i3

®1 #MPICU MBS EILLE VAP BEZSH

a5 g P () RO (%))  ENWEIREB (%)) HUE R (6 (%)) SEUE B (%)) HE
T e LopE 29d~3% =4%  <SKM =50/ <3d =3d <2 =2u;  (x*s)
VAP 4 49 24 25  44(89.8) 5(102) 20(40.8) 29(59.2) 23(46.9) 26(53.1) 25(51.0) 24(49.0) 7.41+0.24
JEVAP A 151 83 68 110(72.8) 41(49.4) 109(722) 42(27.8) 98(64.9) 53(35.1) 103(68.2)48(31.8) 7.30+0.33
X i 0.533 6.000 15.899 4.995 4.746 2.154
P 0.465 0.014 0.000 0.025 0.029 0.032
my P PLT MRE BRI Bfiibi NRDS  MEAEAE TR (B (%))
() (X107, 3 %s) (mmol/L, x+5)  (d,x%s)  (41(%)) (#1(%)) (01(%)) shpeke At AE JLNEIRS JUMVELRS
VAP #41 49 312.77+89.47 554+1.75 29.93+4.54 11(22.45) 17(34.69) 10(20.41) 10(20.4) 12(24.5) 12(245) 15(30.6)
AE VAP 151 219.73+56.74 6.78+2.09 17.37+3.30 15( 9.93) 14( 9.27) 10( 6.62) 5( 3.3) 58(384) 16(10.6) 72(47.7)
x> 1 8.551 -3.747 20.990 5.123 18.255 7.812 -2.098
P 0.000 0.000 0.000 0.024 0.000 0.005 0.036
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KA VAP IS fER R R |, F2E o B LAF R
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PRy, A il e O . NRDS 85 3l s 1) f8 L, A TR
B IRA SRS SR, Barb ot e s ], il
BN VAP KA RIER
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