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Study on risk factors and prevention strategy of ventilator-associated pneumonia
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Abstract: Objective To deepen the understanding about ventilator-associated pneumonia (VAP). Methods Patients admitted
to the respiratory intensive care unit from Jan. 2005 to Jan. 2009 were divided into two groups,with or without VAP, according to
the diagnosis criteria. The comparative analysis was performed in clinical characteristics,risk factors,distribution of pathological or-
ganisms and prognosis. Results The incidence of VAP was 48. 6% (67/138 cases). The cases with deep venous catheter in VAP
group were much more than non-VAP group(P<C0. 05). The duration of ventilation =>10 days among the patients of VAP group
was 82. 1% ,while it was 17. 9% in non-VAP group. significantly higher than that of non-VAP group. 216 microorganisms were de-
tected from patients with VAP. Pathogenic bacteria of VAP in ICU were mostly multidrug-resistant ones. of which the G were
62.04% ,G" were 15. 74% and fungi were 22. 22%. Conclusion The risk factors of VAP may be the use of deep venous catheter
and long duration of ventilation. The main pathogens are Acinetobacter species, Pseudomonas aenbginosa,and yeasts. The presence

of VAP can significantly increase the mortality of patients. Prevention of VAP is the priority of treatment for elderly patients.

Key words: pneumonia; respiration; clinic; risk factors

W W% AL A0 3¢ P il 98 (ventilator associated pneumonia,
VAP) MU S A2 rpeig 0L 9 R IE 22—, J& B B 4151 i
R EMBEAZ —, F S BURE B R T K YT 5
B R 9% ~12% JRFEHEN 150 ~450%-", B
XA BE WS IR 138 (AT AR I DR BERL R AT WLZE 434, LA
A B I B VR SR LS 5
1 WHE5HZE
L1 WPRNE WEARR . ICU 2005 48 1 J] 2 2009 4 1
FATHUBGE S R K F B % T 48 h LI PR 9 R 52 2 14 9 (1) 3
138 fl, i A5 R E HLIGE B Bl RF 14~ H . BLRE VAP
M 67 R kA VAP 41, Hoh 55 45 ), % 22 ). R & A VAP
By 71 B AR KA VAP A, H A5 40 41,20 31 6], P4 .
PES HUAE S ] B Al 55 7 T LR, 22 R R g
M (P>0.05),

1.2 PR TIL T8 A B D BEORE, X 0 AL R E AR S L M
S B LA AR O AE I PR R IR A R X R I S T
O3 A BT 25 S H SR OB AT ST b 3

1.3 2WikadE SRR AR 22 S0 IR 2 4323 i 1 5 B 3k
PV Rt 98 12 Wt B3R T 16 7 (RE 2T, VAP 12 bR v . (1) PRI

MBS 48 h 5 &R 5 (2) 5 LURT M A H s, B )=
T P S 52 B8 % B A 9 R g L 5 (30 il SEASAE AN (k) 18 1k 1
IR LT &2 —4& . (Dt WBC KF 100X 10°/L 8/~ F
40X 10° /L fAESOR P e 5 () (RIR K F 37,5 °C L R GHE 43
WAYIYE 22 HA ek s (3) 29 fa AU 43 W W v 43 R R
AR

1.4 FRARHRE  SRA— M TR CEARA IR RD &
S G IR SGE B R AR R S B SR E A
1.5 SoE MZgfescss  ail vl 4 88 48 F 7 AT R
M IR AR A 7= 1) ATB-Expression 43 #7415 APT 40 B %5 &2
W S db AT %8 . 2R 6 R K-B ¥, B4R Il B 3 Ox-
oid 24 H), # M 2007 4E CLSI/NCCLSt] #5325 8 45 .
HEXERMA APL A, FEREMEM N RBBRAH
(ATCC25922) i &% {5 5 il 1 (ATCC27853) il 4 B (0 4 45 BR
P (ATCC25923) \Jili 48 3¢ B A 7 (ATCC700603) .

1.6 Sty KA SPSSI12. 0 5 it 5 1 o %k 4 o 47 4k
B, PR OB L T s FOR R BT BEAR Y ¢ K505 AR R
LR EIR R M, L P<<0.05 HZEFAH G FE L.

2 & ES



1348

2.1 JRERIERRER 138 0B b, 08 BH E VE R 43 B
(31.2%) - M 19 B(13. 8%0) , i Ml B ¥ 9 28 il (20. 3%0) . fiki
AN 312, 290) . 2 R MR 18 61 (13. 020) ., KFARJF 11 4
(8. 0Y0) AE ML FILEAAE 6 5] (4. 3%, X #h 4 FR 5 e e\
fhpEE 10 B (7. 2%6) .

2.2 kA VAP MfaRmEE GIEWRIEERZBILSE 2 Mg
2 B AL o ek 555 A T T . AL A R R A OGS R R R k)
VAP RyRZm W3 1,

#1 HMESHEEEEI VAP R EME ML (%) ]

FTHREF 201056 A% 3945% 118

M EEEMNERE R HERE N E T HEEX 100%
UL LR 3. 4, 138 BB E M A 2 el 2 AL EBUE
AR YT b LB 25 2 Bl & 102 6.3 B 66
Bl L 20 i R K 8 1 20 d. o A ] 4 Bt ik
72 d,

2.5 WBITHRRHTIIRE 67 il VAP 1. 3E T 23 fl
(34.3%) R JR R FFET: 7 B (30. 4%6) . Z 4B & H 12 fi
(52, 2%) JEEYEPERTE 3 41 (13. 0%) L FEIGIT 1 4 (4. 3%) ,

£3 G HEXMREAYHTZER(Y)

G A 2% K VAP A KKkH4 VAP 4 P - LTS3 K i % #S  EEGER
W Rk 545 67(100) 51(71.8) 0,003 1 HME  REW IR AT
AR 100 90. 8 100 100 100
BMEEE 61(91) 39(59.9)  0.048
Sk A 78 1% 100 74.1 51.2 100 100
A N TAGHE 67(100) 71(100) 0.042
. KAk 100 89.0 64.9 91.2 97.3
R He BER 751 K i /2 57 67(100) 31(43.7)  0.021
. k71 g i 100 55.5 44,7 93.5 88.5
B (KT 65 %) 63(94) 45(63.4)  0.033
3 7t wE 42.5 53.8 43.1 57.9 61.4
R bR R B R 32(478) 25(35.2) 0. 045
BB L T 10 d) 2.1 12016, 9 ) LSDALEIN 42.5 71.2 89.7 52.1 67.9
38 S “ 10 55(82. 6.9 0. 026
o ! N AL/ 34.8 12.1 11.2 21.3 57.0
BHREAR 31(46.3) 21(29.6)  0.049 e o 30 34. . . x o7
R it 0 5 34(50.7) 21(29.6)  0.027 ZAGE 41.1 42.3 41, 4 12.5 59. 9
1P Ny NS 39.3 6.7 48.6 50. 3 61.2
2.3 FEIEERHSE 67 B VAP BE T IRGH Sk W 0.6 0.8 100
S S R A 216 Bk O GRFRE 134 8K, 5 62.04% G PTARTT
STRU : : : 5
BRI 34 Bk, 5 15, 7490 BT 48 K. (5 22.22% . ML 5H WNTE 22.3 32.6 38.9 42,7 59.1
B MATE I W3 2, AL f 24.1 49.2 50.5 48.7 82.7
x2 67 5l VAP BHREESHIBEMR
E S B L (Y0 Fz4 G'EENMEAYNMER (%)
I oy peaa i F M £
GT N wman oo ML wR R
0% R ST 37 17.13 4G BR T i 2 BR 7 T 2 BR 7 T 2 BR T
o ' HHEG 100 90. 8 100 100
B B L 32 14.81 K 4 7 100 73.1 52.2 100
W 2 2R B R 22 10.19 W 25 25 2% 86. 8 82.6 50. 1 92. 1
ili 5 e B A T 21 9.72 7t 5 9% 90. 5 57.5 44.7 75.5
194 T AT 11 5. 09 Wk i 22 A 14.5 2.9 3.1 6.9
ZERRY R 45.5 34.2 41.7 24.1
ST 8 3.70 RS o
FEPGUL A 36.8 11.1 10.2 3.3
it G~ 2 3 1.39 BgE 21,1 32.3 24. 4 18.5
G 2 M 0 0.6 0 1.2
4 v 0,7 4 BR TR 15 6.94 TR 0 0 0 0
I A R 10 4,63 HERT 0 0 0 0.6
BB | 5 2.31
ol G 1 185 W ®
- 3.1 VAP R EBEIRAFPEN 98 0 — FhRRak S AL, 45 76 19 e AL
”E@AW N e A8 2 IS R 0 R B DR i R o o L O
‘—"u" 'A[E : N, Ry . P S N T== . - . P
KIEZ—. A TIHATHLHGE S, W @8 N TRE, 7 /AE
SRYCHEN: | 11 5.09 . . L . i " .
AR g R ) T AT O 5 T G B0 T B 1
HoAth LT 5 2.31

2.4 METHAYE G WX /P A AT Sk A6 A e | ER
PP R BTOK AR R R 07 VG b/l i 3L 6 T 25 4 A X A
W S 2 7 £ BRI B X IE e B R /P EIABYT 10020 M 2. G

3 BELT B iz 3 I RE T I . S B0 b 0 10 T 19 0 D B I A1 L o it
B2 TRA G5 —Jr i, i 3 N L ATE f I, AOH Y A B 8
A R S WS A DR s L S B R B R AR R T e . b
A Y KR B R VE TR, T 4 A O PR R A U il B
SUE A IE R B D RE ek s 4 AT 5 DI A B R TR E B Y



FTHREF 201056 A% 39 45% 114

B AL S 150 55 1 W R 4T B A0 5 SR A T L AT ELBEUE AT IR
W o VP A A B S A ) Y e BRAS AT B AR R,
Y A L T 8 AP T L A 0 2 R A R R A RE
TE A AR Bk I, 5 SO0 B e TR B R T R ., AL
A A Ak 0537 I 38 P T8 9 M I NG HL EL 7 B o AR
3, Ho BELH 700 5 il 1 770 4 1z FH o i 5 0 pH (B TH 5 . B3R B Y
MRk R BT, ffi i T8 A0 o AR KL B S8 VAP Y R A 5 Ab,
HIMGESBE R HFHEEE. MK EEE S8Ry
WURI T RE - 25 55 & A (8 ST » ' V9 A0 6 S O 0 3 A WP I 3
AT 7 . & A - A Y 40 B S AL L i S 3 VAP,
H RGN A X & AR B R s I I R 7 SR A 6 M 2 AR AR A AL b
AR TR G 5 P L SRR W 97 TR P 24 5 24 R A B v
T I 7 e R 3 A A S Al B 24 O e i B b
B BTN TSR, AL E AL WERS T R GE L R )
2 Bt 2 A0 i B 3 I S s T L B bk B 40 T R 2 45 L
B RIE e RS HE AR AR 28 5 & Ak S B i 4
LU 7 MR V2T A2 B D) A8 DR i P IR S5 0 4 R S HE B
LR AR B S B TR G A T R IR S SE AR T Y B R
PR, A 18 3 5 5 B4 B 3L A COPD JR 2 A S I oK 3 47 1F
BFIE W R E M IEYE L SRR I E I
i A AT HUMGE SR ISR PRI T BE L R R DA 25
H 2T 25 4058 0 58 1, 5 B8 AL R 1 55008 A P i L
Bsf [) BH g S B VAP B2,

3.2 AWMIREREBR, VAP BURE T G ME LIk H
(62.04%6) G BR T ELBE 430 (5 15. 742080 22. 22% . S5 E )
HMIFFE A — B, 15 TR S AT B L 2 1 SR T K R A B
PR WA G EUR T, Hovh 8 AN 3 FF T & A % 8 B 4
1% 2P e AT 0T A e 3 B O T A 4 3k 5 SOk D A
A E A EARMSS- . G MEAREZECNTHZ# L 1S R
SR AN U e b 7 38 2 B LSk FUR R /A L 3H R PG A/
b e £ S 50 AR 800 B AN T B S R R B . R
(D KRBT B R A2 N 85 ESUR T K it
2 PR I 800 2 RS Sl A B AE TS R OR 5 (2) 1 B N ZhFF B 95 %07
A ST R L 1 O S AT R AT 2 TR R A
INTTRE S LU ILA A 5. (1D B B HLACRE 850 1%
T K B S B A R 5 (2) S A ) L 0
AT ) T B SR A8 542 A PR A L (8 )R 38 By 18 BIL 1
3495 » AT A8 b P R )99 DT B () T R R G e S T RE LA R
32 M AT 245 1) 4% o 09 T 38 40 7 R A e R R 2
A BT AR R T L ARAF IR A R R 280 G g Xt
BT OK R B B B A W A 3 T B 5 BTOK R R S B AR g 0
F I RIAIT A 56, WUFE 48 95 0R Y7 i 7T I A I P 2 B 2 bk

1349

HUBEFIT ., AR TR WARFEN R ERRE B
£} MRSA BEUy, %t 75 85 2 25 M B 28 LK 38 P IR K B 1A 2
Wit 24 P R TR T B 3R RO R T R R R BT
HEEWM., MRSA BI#H VAP B E LA LIRS, 4%
W EMB LN T M RRMNAGY EL BRI
Wit SRR AN T . A 3R AT AN TR R IR B2 R 06 4 R T
TR EIA YT R L 05 0B 25 435 T Rl B R Y T
Joi o FERRAFIEIR KRS BT 0000 AR 2 B SR X 4
PR (H A W5 A I 2 A 2 A LB A 1RV AL I
BT IR TT .

B2 HGE SR E A4 VAP GEK N E B £, &k KR
JRE b A AP R G 19 i o M L a2 45 A PR R ARG 24 il R R e
VBT F AR R 25 B M B 0 3 A 07 P R B R R L
LE4 VR B IR X R AT A SR AR VAP iR AR

£ % 3k

[1] Bauer TT,Ferrer R, Angrill J,et al. Ventilater associated
pneurmonia: incidence, risk factors, and microbiology[ ] ].
Semin Respir Infect,2000,15:272.

[2] Safdar N,Crnich CJ,Maki DG. The pathogenesis of venti-
latorassociated pneumonia:its relevance to developing ef-
fecticstrategies for prevention[]]. Respir Care, 2005, 50
725.

(3] rpABlR 2 ox 0 0 4 o5 % Be AR 15 M fili 2 12 W flVR T 46 M
CREZO [T, PARERZ IR 43 . 1999.22(4) 201,

[4] Maquette CH, Herengt F, Mathieu D. Diagnosis of pneu-
monia inmeehanieally ventilated patients[J]. Am Rev Re-
spir Dis, 1993,147(1) :211.

(5] SCHIE AEm, & de, 55, 2 R B e Wi ) 2 45 /%
B 5 e G g ot T N FL T 2 R A 3 AT [T ], e 2 g S e 2
24i5.2005,15(12) :1346.

(6] Bk B ARIEEE. WFURATLAR G I 58 09 98 T8 43 A S ot 245 1 43
HrLJ]. 7 PE BE 2%, 2002,24(2) : 186.

(7] NEETG, ER AR TIE. WAL A OGP Il 48 5 Ji 2 S 24 4
SIATLT . e R R 2 4K . 2006, 15(12) 1 1128,

(8] FRAR, R, BRIGY 5. IR ZHF B 5 AF T 25 A
PRI AR R A B A . 1999, 22(1) 151,

[9] Trouillet JL,Chastre J, Vuagnat A,et al. Ventilator asso-
ciated pneumonia caused by potentially drug-resistant

bacteria E[J]. Am ] Respir Care Med,1998,157(2):531.

iRy B 191:2009-09-14 & 181 H 41 :2010-01-04)

EFEXHNTIENENE X

THIE A0 45 SRR 12 R A0 S A, e DA BRE b oF S MU R 45 SR AT 0 T 55 25 o AT BE IR JBE A 5 T R S T R o X S R 2 R Y
N SR R G I SR AL BE b B o TR IRE AT v A 40 S A Sz 45 R TR i B AU L £ A8 SO P AR TE R R BEAN 4 5 AR . T
WENLIT Ir WS (1) 2 F7 AU E A SMIF S U 7E WL M 4518 b5 AR SCHY 53 A L 2647 L 23 B AU AR SCRIFSE 45 R 19 4 (B
FITE S5 (20X 48 TR S0 18 b5 F0 52 0 45 R A9 2R 22 L BT L B A LA R — S 307 S0 LA 6 T 0 i 8 5 (3D T2 e 29 SR 05 B A SR B b ok — 25 01
e R W 5 5000 2l T BV 5 (4 A 453 B 5 ARG BE 6 T SRR AR SCH WL N2 28 5 (5) IF b e v e A7 A 14 [ ST A 15 i e

ZAhk,





