ERVESY BIR| T E Y RILFLE Vol.17 No.11
2015 4F 11 Chin J Contemp Pediatr Nov. 2015

doi: 10.7499/j.issn.1008-8830.2015.11.011

I o GREE

SERAE O A s PR BILAH TR il 5
YN e AL S A E i

IMLE AR BEE ARE 4

(EREHRFWEILEFERETRESFH / I LELAFARAARKTHRETEEZRT /
IWERFERERERERAREAMELN / UAFERFTELEELRET, £/ 400014 )

[(FWE] BH B3RO (FFRE0HE ) BILAREIFUALECHENT R (VAP) B/
S SER R, RPN VAP PR EIG Rk . A3k M4 VAP &A1 0L, #F 201248 1 A
22014 4F 12 A4S0 FA G HURGE <R ) i 48 h 1% 312 il 5 JL43 8 VAP 21 (n=53 ) FildE VAP 44 (n=259 ) .
RAE VAP FB LR FRARAS AT i B 15 7% KA G 25 W UM 305 1 Logistic 1105 3B 5800 SBULAR G & 24E
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B Bon, FEAKFE <35 /L, HUBGESHE = 7d, 0= 3 %, RIMEFREE = 100 min K 350
BXBHWTE ] = 60 min A5G 0REILARSE VAP ZAERISLfERHZE (P<0.05) o 58 F AR S OMAR
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Pathogens and risk factors for ventilator-associated pneumonia in children with
congenial heart disease after surgery

SUN Yue-Lin, FU Yue-Qiang, MA Hong-Tu, LIU Cheng-Jun, XU Feng. Pediatric Intensive Care Unit, Children's
Hospital, Chongqing Medical University, Chongging 400014, China (Xu F, Email: xufeng9897@163.com)

Abstract: Objective  To investigate the distribution and drug sensitivity of pathogens and risk factors for
ventilator-associated pneumonia (VAP) in children with congenial heart disease (CAD) after surgery. Methods
According to the occurrence of VAP, 312 children with CAD who received mechanical ventilation after surgery for
48 hours or longer between January 2012 and December 2014 were classified into VAP (#=53) and non-VAP groups
(n=259). Sputum samples were collected and cultured for pathogens in children with VAP. The drug sensitivity of
pathogens was analyzed. The risk factors for postoperative VAP were identified by multiple logistic regression analysis.
Results The sputum cultures were positive in 51 out of 53 children with VAP, and a total of 63 positive strains were
cultured, including 49 strains of Gram-negative bacteria (78%), 9 strains of Gram-positive bacteria (14%) and 5 strains
of funqi (8%). The drug sensitivity test showed that Gram-negative bacteria were resistant to amoxicillin, piperacillin,
cefotaxime and ceftazidime, with a resistance rate of above 74%, and demonstrated a sensitivity to amikacin, polymyxin
and meropenem (resistance rate of 19%-32%). Single factor analysis showed albumin levels, preoperative use of
antibiotics, duration of mechanical ventilation, times of tracheal intubation, duration of anesthesia agent use, duration
of acrdiopulmonary bypass, duration of aortic occlusion and use of histamin2-receptor blockade were significantly
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different between the VAP and non-VAP groups (P<0.05). The multiple logistic regression showed albumin levels
(<35 g/L), duration of mechanical ventilation (>7 d), times of tracheal intubation (>3), duration of acrdiopulmonary
bypass (=100 minutes) and duation of aortic occlusion (=60 minutes) were independent risk factors for VAP in children

with CAD after surgery. Conclusions

Gram-nagative bacteria are main pathogens for VAP in children with CAD

after surgery. The antibiotics should be used based on the distribution of pathogens and drug sensitivity test results of

pathogens. The effective measures for prevention of VAP should be taken according to the related risk factors for VAP to
reduce the morbidity of VAP in children with CAD after surgery. [Chin J Contemp Pediatr, 2015, 17(11): 1204-1209]
Key words: Ventilator-associated pneumonia; Congenital heart disease; Risk factor; Pathogen; Child
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VEHL 2012 4F 1 H 1 HZE 2014 4F 12 H 30 H,
FABER AN TN LSRN R, RIGH
AJLEFAE W% b (PICU) 45T W AL <4
¥7, HALMGE ST >48 h (1 312 6] 82 ) LYE 5T
X5 ARIEBILARJGIEE KA VAP KI5 VAP
H59E VAP 4, Hor, VAP 4L 53 4], 55 29 i,
24 B, ABEAEWS 02~100 %, FH4ER 2.2 +
20 %, {RHE 5~33 kg, “FHAHE 16 4 kg; E VAP
20 259 {5, B 153 4, 4 106 ], 4 0.3~11.2 %,
AR 2419 %, IKE 5~36 kg, IR E
17 + 5 kgo /NLAE ORI T ZALFE R Al 1 7 24
PESGOR (R 1) o PLBILIEARRE | (R e
IS T L 25 S RS 7E L (P>0.05 ) .

#F1 VAP RIE VAP HEJLEHFERAER [H] (%) ]

P AHY % 4E VAPZH VAP #H
FRAGSE RO IR 121 102(84.3)  19(15.7)
ng% ASD S ff: PDA 5k 67  57(55.9)  10(52.6)
ASD ff: PDA 36 30(29.4) 6(31.6)
ASD ff: PH 18 15(14.7) 3(15.8)
SN NI 191 157(82.2)  34(17.8)
TGA 32 27(17.2) 5(14.7)
TOP 53 44(28.0) 9(26.5)
PA 19  16(10.2) 3(8.8)
DORV 19  1509.6) 4(11.8)
AVSD 21 17(10.8) 4(11.8)
TAPVC 24 19(12.1) 5(14.7)
= 7 6(3.8) 1(2.9)
PS+VSD+PDA 5 4(2.6) 1(2.9)
COA =iff VSD lifk ASD 6 5(3.2) 1(2.9)
PAPVC+ASD+PDA+PH 4 3(1.9) 1(2.9)
DCRV+VSD+ = Zhjiki5 5 1 1(0.6) 0(0)

e VSD: E[HFGELG ASD: FrlRIFREU; PDA: Sk 345 A 4
PH: MighlkEi; TCA: 5E@BIKINKEENL; TOP: L% PUELE ;
PA: iSOl DORV: A ZEXMH T, AVSD: SE4atEp=
bR, TAPVC: SE@PEREI RS0, COA: Eahlkgizs.
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WCE T IEEE T, 30 min N AT R B R
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ARG, SRR VAP B0 32D
ZPAVERE O, Hopb, HSECRRE . M AN
FRTR . 58 5 75 A1 T M Vg 22 28 2 57 BRI TR Ry e i
DLy 4 F VAP 22 B PEGUR JRBE . A th i 4 F
FEE 2 B X B- BN ZE BT A R ALSE BT 5P
MR WRFE VAR Sk FhL I fi B Sk A6l I A6 T 245 3 45
ORI 2RI >74% ) 5 XPKRRE . ZHiER
T e 8 A BB BTN 2558 19%~32% )( 323 ).
AT, 9 MR 2 BHME R R 2 DL A w4 ER
EoAE, HXEER. B, s/ soh
eI M L R RN 2 e R T R R AU
AWEFE, HorEs it s MRE R, EEAEARZ
P RE TR RO AR B , X 5- U mE e . Pk
F B Gt e | UM S PP 25 Uk
2.4 VAP REWBEXBEEZRS

XFAE VAP 415 VAP kA7 B 7 K56 4>
M, ZEREREOARIE VAP A S HEAK
L RETPUAE R MG PLBGE SR, fEE
WEL . BURBTE] . ARSMIEPRT ] . 3 2 Dk BH I B
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R3 TEEZMPHENTHEINT [ (%) ]

ERBEPMEE SRR WRIEERAE R IR

L2 21 #) © ¥k) (7 ) 6 1) RSN RS
RIS N 21(100) 8(89) 7(100) 5(83) 41(95)
MR 7 AR 19(90) 9(100) 6(86) 5(83) 39091)
WRH A /7l (1L 4H 11(52) 5(56) 4(57) 4(67) 24(56)
SRVIAR /&7 ELH 12(57) 7(78) 4(57) 3(50) 26(60)
A N5 19(90) 8(89) 6(86) 6(100) 39(91)
KAt 17(81) 6(67) 5(71) 4(67) 32(74)
Sk A i 12(57) 5(56) 5(71) 4(67) 26(60)
SLTRIWRER / &7 L3 8(38) 4(44) 3(43) 2(33) 17(40)
I HiE 10(48) 4(44) 4(57) - 18(49)
EZNTNA 7(33) 4(44) 3(43) 2(33) 16(37)
A M 6(29) 5(56) 3(43) 2(33) 16(37)
Pk 2 3(14) 4(44) 0(0) 1(17) 8(19)
NN 8(38) 3(33) 3(43) 2(33) 16(37)
ESia 4(19) 5(56) 2(29) 1(17) 12(28)
EZ S 6(29) 4(44) 2(29) - 12(32)
T - FORAR AL
x4 VAPRERBKREZEEZSH (6] (%) ]
R JE VAP 4 (n=259) VAP 4 (n=53) X
FORIR 7 FIREL (%) T FIREL () s i
P 1.834 0.363
LS 153 59.1 29 54.7
‘e 106 40.9 24 453
HAEFKT (g/L) 6.683 0.032
<35 168 64.9 42 79.2
= 35 91 35.1 11 20.8
ARupg HyER 8.352 0.024
el 214 82.6 28 52.8
Jc 45 17.4 25 472
HUARE ] (d) 12.673 <0.001
<7 156 61.7 15 283
=7 103 38.3 38 71.7
IS REL (IR) 14.523 <0.001
<3 205 79.2 21 39.6
=3 54 20.8 32 60.4
BRI ] (d) 15.134 <0.001
<4 63 24.3 36 67.9
=4 196 75.7 17 22.1
SR 0.793 0.458
Lzl 102 39.4 19 35.8
=F S 157 60.6 34 64.2
PARHMEER ] (min) 11.252 <0.001
<100 185 714 22 415
= 100 74 28.6 31 58.5
= SRR E] (min) 7.683 0.027
<60 169 65.3 23 434
= 60 90 34.7 30 56.6
i H, 244455 7.973 0.025
H 104 40.2 35 66.0
Jc 155 59.8 18 34.0
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2.5 VAP &R E = logistic B35 47

PLVAP s &, Lk 82 AA LI
FREXMMHCER R R AL, Ed2HR
logistic [PIH438T, 455 B FH 8 HKF <35 o/L.
PUBCE N E] = 7 d . R = 3 Ik IRSMIE R

B [H] = 100 min K 3 8l ik B B[] = 60 min ke
DB ILAR G VAP KA BlT fafs R 2R ( P<0.05 ),
1 £ LA TEARATPLA RGO . A0 e 1] A
T H, ZAMFIFIA R VAP & AR ST fE R A
x, WFESs,

&5 PICU EJLL4E VAP B FEZER logistic BIF4 4

AR EIEEX s FrifEiR Waldy” P OR 95%CI
fig el -3.756 1.852 8.692 0.002 0.021 -
4 8 K 0.532 0.192 6.834 0.008 1.892 1.103~2.883
ML =[] 0.428 0.378 8.921 0.002 2.024 1.226~3.295
SRS L 0.722 0.215 6.532 0.012 1.698 1.035~2.352
PRYMIGERHT ] 0.375 0.226 4792 0.017 1.389 0.963~2.052
F= 2 Ik BT 8] 0.369 0.246 3.986 0.011 1.683 1.147~2.680

26 AIT5HA

% 0 R R J5 VAP 4 PICU £ B A [H]
(16.8+4.8d) B EK TIEVAPAH (7.3+24d)
(1=8.46, P<0.05) . 53 {5l VAP g JLIA A1 40 £,
Ut 6 9], FET- 740, WAL A 13.2%, 259 1k
VAP IR AN 231 1, 4r%% 22 4], ZET 6 19, 9
FEHH 2.3%, VAP AIRAER T 25 T4k VAP 41,
ERAE G FE L (=8.72, P=0.026) .
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SBILRARENLA . BRI O LS (9 10 3
1o W W NP I RE, W2 & Il AR g s
ZERARKRBENMET A SGAMER, Lk
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WERBIAR, BILSECRHAR)E VAP S0 w715
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B, PR SRBC AR . SRS ANSIAT R R e
ERELPG F e & 0 b Eea L P S 1

WR, VAP R R X BT AE 2R B 25 B AR T
oAt 738 5 5 R ML ISR R 245 R AE 75%
PLE U ARBESE R VAP R 25 R P E 258 &
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Horbr, ZthEg . PRV AL 2 R B I AT
H R A AT RE 5 ARk IR By izas H, S 30
T RAT G
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I BUAGE SO R A R BRI ] S
L IET | ARAMIEPRES ] 32 Bl ik BE Wt s i) K Al
FH H, SZ AR H 700 SR R Se 0 RS & A VAP 19
A REfa R R ST IR R AT, 45 RAEIR VAP 1Y
RAESHEAKE . RETPUERMBHEN . PR
AT . AREE. BURBTE] . ARSMEIRETE
3 B0 Wk BEL T A 6] R A HL, A2 (A3 i 70 2L A B 2 Y
N logistic [IF 43 #r 45 R 42 78 H&E F K
BUHGER SO ] . A/ B, ARSI 3R B[] S 3= 3
JOK BELWT B[] 2 S5 o A S VAP I ST FE 1 T 2R
AW ER, BREAREBIL, HEAKTFKT,
HAUR R S i aE S DI ReA R, H 2 RE VAP
REMEEERFNEZ " SEHRERTRA
PEEAE, WS, kPR E 9 A B B AR
o N S ENE BN WAL 37 NP S-S u
TIRE, DI 2 T 11 MRS %) 40 o 3 ok ST A
i N 258, fEdE T VAP R A BEE HLGE <
B, lE R, RS TR VAP 1k
A W SR AR A R L — B N MR SR AR
25 S AN 2, ik 36 SCE A W R L TR, 3
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INT VAP KA . A RFGTIESE, (RIMEIR K
F2 Bl BKBH BT R, 2 KR S5 B i ]
AT )RR A0 T VAP KA AR ™ Je b m ARG
WSR2 T Hy SZ ARSI B 16 N R
{ELTR) Bt AR T R AL, AT B PR A
SEAH, L PPIRGE S | VAP (1 % A g hn ' R,
XS0 VAP BB LTS INas 4 B8 35 CRRAYT,
RETHR A THUER, #01MIE LRAEh5
TR A A P, ke S AR, R LA
WA, MR A EMER, A ARG R N iR 4
FEARSMIG PR K 3 o K BELIBTIsE (R] 98D VAP 19 & A4
ARG

i LAk, e ILRIG VAP EAEZZ
ot R 2R Ry, [] s EL 0 B R B D 2 B
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