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resistant Acinetobacter baumannii and carbapenem resistant Klebsiella pneumoniae infections”
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[Abstract] Objective To analyze the clinical characteristics and pathogenic differences between ventila-
tor-associated pneumonia (VAP) and non-VAP patients in the intensive care unit (ICU), and explore the
characteristics of VAP related drug-resistant bacterial infections. Methods A total of 288 patients who were
admitted to the ICU of Changshou District People’'s Hospital in Chongging for mechanical ventilation through-
out 2023 were included in the study cohort. Among them,70 patients had positive respiratory pathogen culture
and were diagnosed with pneumonia. According to the relationship between the results of the first pathogen
test after mechanical ventilation and the start time of mechanical ventilation,they were divided into VAP co-
hort (31 cases) and non-VAP cohort (39 cases). Retrospective collection of general information, vital signs,
clinical features,pathogen characteristics,and drug resistance status of the included samples through an elec-
tronic medical record system,and comparative analysis. Results The number of patients in the VAP cohort
receiving combined antibiotic treatment was significantly lower than those in the non-VAP cohort. Age, respir-
atory rate,and ICU mortality rate were significantly higher than those in the non-VAP cohort,and the differ-
ences were statistically significant (P<C0. 05). The infection strains of VAP queue patients are mainly Acine-
tobacter baumannii and Klebsiella pneumoniae ,among which there are 7 cases of carbapenem resistant Acine-
tobacter baumannii and 6 cases of carbapenem resistant Klebsiella pneumoniae. The non-VAP queue is mainly

infected with Acinetobacter baumannii and fungi. Conclusion Advanced age and lack of combined antibiotic
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treatment are risk factors for VAP in ICU patients, who may experience clinical symptoms of increased respir-

atory rate and increased ICU mortality. VAP combined with drug-resistant bacteria (carbapenem resistant

Acinetobacter baumannii and carbapenem resistant Klebsiella pneumoniae) infection will bring more serious

adverse prognosis.
[Key words ]

Klebsiella pneumoniae; Bacterial infection;

2 PR i 24 1 N 2 TR R 0 21 e ANk T AR
i DA 5 2 T e f P 0[] 8L, P 2 o Tid 25 3 B IR 07
PR g FE b T B 24 3% B 3G 0 © Bk 6 b 7
W b5 (ICU) (R & 42 4 1) H 28 1 B 19 I IR ) 3,
FWFFE R, A BRVE B  ICU 58  m ik 52 8 e K
B AR R Rl R 3 A% DL ) L ICU R A3 R e =
K309, EE LT KR iyl s A &Y . Hip ICU
I W2 AL AH 56 il 48 (VAP &9 R 29 4 60. 0% . 9% 5
o 32.0% ~39. 1%, ICU it 24 5 Je% e 14 7F & 4%
ZHE B e B L B U 9s i TR Ol B 2 N Bl AT L DR
S il 48 T EE A T LB kRN T LK R A A
ICU it} 24 B Ja% e o 5 UL 1 2 = e 3K 75 M il 58 / VAP,
M ICU fifit 24 b K e VAP ¥4 ™ 5l ) /& 55 E 5 & 10
JG. T VAP B E YL 24 5 i R AE L 6 BA o O
PR St X M TR T B B L, AR WEs X 1ICU
PEAT LA E S0 BB AT TR 400, HL B T VAP
549 VAP (non-VAP) & # I KR8 AE 5 99 J5 2% 19 2=
St VA VAP A G it 24 B IR G 19 5 i 2 41— 5 I

PRARAE

1 #EMEFE

1.1 %k

11,1 BERX S ARWE5 N b 55T,

2023 AERAE AFEIRTT KA X ARER ICU Hf k17
MUAGE S Y 288 1] 2 35 98 AW 58 BA B L 48 3 Ltk 47 4L
BBGE G 5 1 UG A i 2 A A 45 R (Pl R T K 5
XN B B B 3 B A 4 == o HOE S IR KT 77
A BN G 127 . Se v BH P AR P 3% A b AR
TRV IR IR A R VL T Y R D ) JER G BA
70 . ARAERE R BH M A WA AR BURE s ] 5 AL A
ST IR TR B 58 &R 4y S VAP BAI (31 1)) Fl non-
VAP BAFI (39 i) .

1.1.2 i2Wr e A CHEBR PR ME R0 55 I i ) 2 25
36 [ 4% Gedin 27 23 48w i) 2 1) VAP 2 s if , B
PRERRE G 48 h I DL I & BB R W 38 9 5 27 85 97
FHPEH 12k VAP &, non-VAP & N4
IS 48 h N R & B0 R W G o5 J 2 15 5% PH I 4 .
HeEBR A ICU B Al/NTF 48 h sl f5 BBk & . AR5
A B2 = bR, BB R R K 77 XN RS B
EREZE B A (2021kw01)

1.2 Jrik @ 0 & G i PE AR a8 A B
A B 25 A 0% 1 ) L AE TCU i) L fG & FR B [ &tk
A P G P IR BT TT CAPACHE 1) #4531

Ventilator-associated pneumonia;

Intensive care unit;  Acinetobacter baumannii;

Bacterial drug resistance

MUAGE SR 1] HLWGE R S B R F e
WAL (SOFA) T 43 |02 & & JF B2 PR IR 5w L LA
A AE AR AE T RS BT A FIA T I R L R A B
FRAE e it 25 15 0 .28 d JET-TE I 4515 B,

1.3 SeilaFabsE [ SPSS25. 0 883 4k 14 47 %k
AT AF A SRR R DL o 5 Fm L AFF
HBIEBDAR T BEERLL M (P, Py £, 5 51R
FH ¢ A5 56 R EE 2 80K 565 71 8088 kL L S oM B b
R KR, P<<0.05 NESAEGIHFE XL,

2 2 g

2.1 BAIIAAGERE 288 fi] & & H HEBR A ICU R
] /NT 48 h & 14 0], 274 ) F 3 v A W b5 55 BA 1
147 5, BEME 127 4], v i ke YR 70 491 G 43 B, il
HMEPRI 27 ) H AR IR 57 B il 17 1. R i
30 9 HE K 4 i), 43 i 3 9. 51 3 D . 70 IR
TE 5 D 27 55 5% BH A BB 485 45 M DR i R B2 58 A5 2 A A 45
RAIEIRE SRR . o 39 fil & ST
T SR B 8 P I 2R B8R % (non- VAP BA 1D . 31 451 &
B IZWibr 2 W VAP (VAP BRI,

2.2 VAP 5 non-VAP J\F| — & FE R L VAP BA
GV A L T4 R 3R 97 BB 22 F non-VAP BA
B, A AR R TCU 9% S8 K B i 7 T non-VAP
BB, 22 RIA G2 R L (P<<0.05), W& 1,

2.3 VAP 5 non-VAP BAFit 25 B /3 fi L 88 VAP
A 1) 6 3 1 36 A 0 TR 2 B 5% B Pk R Bk P B R o
FEER 9 191 (29. 03 %) . il R 58 B A B 10 £ (32. 26 %)
KB & 2 F (6.45%), 4 4 B M 3 1)
(9.68%) .4 (L A 4G BR BT 3 1] (9. 68%0) . H B 2 il
(6.45%0) FEB VN E B 1 1 (3. 23 %) 0] A& B #T v 2R
YIRE 1 B (3. 23 %) 5 ot A 7 B M K 3 & i 1 4]
(3.23%), 1t H A V4 Ak 4 B 6 8 4 Bk e 2 i
(6. 45%) i T B M JS TS 24 1 2 K 2 #F 5 (CRAB) 7
11 (22. 58 %6 e T 5 45 JL 1if 24 Jili % e 76 111 B8 (CRKP)
6 #511(19.35%) . non-VAP PAF B F 1 K%K 0R R 27
B5 S5 PR bR = AN S AT T 13 (33, 3300) il 48
AR 6 B (15, 38%0) . KAk 3 (7. 69%) .
ML M B 3 1 (7.69%), - B A A 29 BR & 1 11
(2.56%) BB 11 41 (28. 21 %) , Vi W I 4T 1 1 1
(2.56%) , /827 ZE v BB 1 1] (2. 56 Y0) 5 P fiid fse
HEEHRKB®BARE 1 H(2.56%), CRAB 12 #
(30.77%) ,CRKP 4 4] (10. 26 %), VAP BAFIEFA H#
ik b B v B TR 5 AR I AT R AE U EE  non- VAP BRI



* 586 - AREZHT A 2025 3 A% 41 %% 34 ] Mod Med Health, March 2025, Vol. 41,No. 3

A R O IRV LT B S VB 2 B . RIR 6
KN VAP BRI 5 non-VAP BAFI) 3 ] Jk e b Ff
VAP BAF 3 2 LU 8 A S AT 1 5 il R v B A

F.non-VAP AF T LIS NSRS EE N E,
H 688 ARNSFF 5 e T VAP BRI,

1 VAP A5 5 non-VAP BAFI B E — R F R LL &

i H VAP A% (n =31 non-VAP BAF (n=39) /1% Z p
ER (T ts. ) 73.85412. 62 64.87419.76 2.308 0. 024
PESM (%) ] —3.384 0. 066

£ 24(77.42) 22(56.41)

z 7(22.58) 17(43.59)
AfE ICU B[ [M(P,; . P,;5) »d] 15(9,24) 15(8,30) —4.426 0. 670
APACHE Il ¥4 (& 5,50 19. 6845, 41 21.87+6.05 —1.579 0.119
SOFA W43 (x £5,51) 7.4743.03 6.9043. 40 0.723 0. 472
G It MEREHEAR [0 (26) ] 20(64.52) 18(46.15) —2.347 0.126
MU S ] (s ) 13.55+8. 87 11.46+9. 99 0.912 0. 365
BA R AR IBIT [ (V)] 20(64.52) 38(97. 44) —13.177 <0. 001
TURER A BRI (M (P, , P, . d] 14(10,22) 16(7,28) —5.515 0. 607
IR +s,°C) 37.14+0. 96 37.12+0. 85 0.069 0.945
Jik (s /40 104. 97420. 05 103.56+21. 85 0.277 0.783
W A5 2R (=55 IR/ 43 29.29+4. 20 26.74+4. 22 2.513 0.014
1E ICU BT [n (%) ] 11(35.48) 5(12.82) —5.031 0. 025

2.4 CRAB B\F|5 CRKP B\FI ) VAP &% —t %
BHbE  CRAB BAFI & MEEMEIR LAY VAP & 5
A WA T CRKP BASI, 22 F A G it L (P <

0.05); AT H b, ZR ¥ LG I F 2 L (P>
0.05), W#2,

#2  CRABRZIS CRKP BASIE VAP B —RARILR

i H CARB PAS (n=17) CRKP PAF1) (n=6) /X% Z P
(x5, %) 76.14+19. 70 65.83+14.13 1.065 0.310
P [n (V0] 0.014 0. 906

L 6(85.71) 5(83.33)

7 1(14.29) 1(16.67)
AME ICU B AI[M (P, . P ) . d] 21.00(19. 00,30. 00) 17.50(8.75,25.75) —1.149 0.295
APACHE I /43 (x +5.49) 19.57-+9.07 21. 8342, 64 —0. 587 0.569
SOFA 43 (z£5.4) 8.574+3.31 7.83+£2.79 0. 430 0.675
B IR PR TE [ (20) ] 2(28.57) 5(83.33) 3.899 0.048
HUAGE S ) (£, d) 16.57+8. 87 15.67+11.66 0.159 0.877
G R THUAE RGBT [ (20) ] 6(85.71) 5(83.33) 0.014 0. 906
JURS P RIBIF I RILM (P, , P o) o d] 21.00(19. 00,30. 00) 15.50(8. 75,26, 00) —1.001 0.371
Wi (45,70 36.94-£0. 59 37.3341.07 —0. 831 0. 424
Jik A (s /40 103. 86+22. 62 121.50+11. 31 —1.727 0.112
WP R (2 £ s IR/ 27.57+3.99 31. 5045, 99 —1.412 0.186
#E ICU BET-[(n (%) ] 2(28.57) 4(66.67) 1.887 0.170

3 i3 it

VAP FH T 25 Y & 1CU B WY I B 3545 P
Y 2z —  H A A A R RIh TR M AE R A B
A1) B8 A At £ B IR OR AN . AW A
o] B 1k BA 37 43 M7 AFF 5T L il 3R T 2023 AF 4R E R T K
77 XN R PE B FE BR2#RHIGA 1) VAP B35 19116 R

1E, IF 5HEAT WL E S B9 non-VAP B F AT T X Ik
R LB, A ERA N A BB IT VARG
WEE AR S5 ICU SRt R my EAHE 25, It
4h VAP BAFI 5 non- VAP BA 1) B A7 AR [ i1 J e 1 bk
KA,

ICU /s 2 i A RiR sy . Hpo A R0 3



AREHT A 2025 4 3 A% 41 %% 34 ] Mod Med Health, March 2025, Vol. 41,No. 3 + 587 -

PEIA T I HLS L | 20 00 P e ek e 7 o5 1o T JR L U
FE JE AT PE VA T S R . XA RO 2 4l Bk
Mo T8 mmH i, EARFRSGRER, KKEA
BT RRIF S SR L VAP I EL, Shr b5
il 524 L 5, B A N FH T A IR YT T 4R = fE R
SE R HE AR R GG RSE /. A, CBE B A5 1 il
%M VAP 4 ¥ [H b ERS/ESICM/ESCMID/ALAT
Fem VBAHELEXT VAP B b SRR shBk & T4
ZWRIT RS PR T RIS N P4 £ E VAP
RIT R E TN,

ARG R E o, FR S VAP B & 4 5%,
VAP AR FEE P 73,85 B A H . FHER
= T non-VAP A%, ULBHEAE B H HE 5 1 ICU Ik
VAP, LA AHBEFE IR & B 76 ICU 4% 52 HLAGE <Y
BB VAP J5 K B 5 0 PP WA R, 2 O
1IN EE, [FAEE VAP BASIH A B & Y ICU At

ARWFFTLE R s VAP BB R e B bk £ E £ p
T 2 AN B R TR 5 i 4% v T AN A, J2 VAP E UL EUR
B, HT 25 5 bk CRAB.CRKP ¥ & H R VAP #f ¢
T} 24 TR SRR e O 9 T G TE A R AR . R L AR AT
WAh, non-VAP BAFI LG i £, 5 VAP A
[, —IikT VAP B B4 800 B2 T L 92 oF
FER I VAP B i 28U W Ry 3% 29 80 % 4
B T EL AR D 51 VAPYY 136 B B 3 il 3K
B e A AR & A e IR AT AL MG SRT . AT 5T 0K
VAP A% i CRAB.CRKP BA S #E4T T %F b 20 #7
ZER R R CRAB 1 VAP B % 4 1 Mk 72
) L 8 CRKP K, 4391 ok 28. 57 % .83. 33 %, L 4F
CRAB A% ICU JR4EHE Ky 28.57 % , CRKP BA %I ICU
WAL N 66.67% ., H#m VAP HIf CRKP JHH# T
SR R I R &G R . HA W S AR R T X RE Y &5
B — TR X 2 P T 24 TR JER YL AT R 2 1 2 o0 iF
FE4E R B N, 131 ] CRAB &% % 30 d NAET:
35 411 (26.72%), 6 1l CRKP J& Y & h 3L 1= 3 1
(50. 009%™ . I, VAP & F i 25 B YLK 1T i S 5L
BE TR R 5E 5 I CRKP 5 EEAHEM.

AR E N — Fr = E B ICU 2416 1
VAP B H AT IR/ Brdh A2 R . VAP & IF i 24
B R R A Ok PR P OR BTG . T AR T Sk i —
5T AR B R B VAP 51 25 18 BA 5 R AS 5 6 ]
B2 A S BE A /D (R R BR M . e 4b, T 1E— 25
XF VAP & FEAS [t 25 18 0 1 3 e 3 AR el A
HATIR A, R . CA%ESE T VAP B4
SRR (R WP CRKP B AR, IF X L HE AT T B 5 4 2% 5%
B+ b R SR W T AR I 97 1 R AR AL T — R ]
FE— T4 %) CRAB J&Z: VAP BYAF 5838 3 % <4
W AT HE N S B KT TR o M e &
P 28 0 ok 2 00 o O R R R AE S CRAB & e VAP

(M R AL B AL TRESE - L 53 A LR R A I A R
RS BN BRSS9 5 AR I, AR b B 43 0 1 A L
Yy o3 A A5 WL I HL AT R O T2 W e I AE
LIPS 2 2 1 AR i 3 i 3R, 23 A i IR AR
AL 1 5 T B 30 S B S I 005 15 8l L o
JI R s L A2 I 1 DG B T R T L
SRJEIAYT I A L AR A X TN A A T R AR
71 R S R 4 S VAT AL AT A D A S W AT
SWr A W A 2 R A AR A, N, B
T VAP 4 I Tk 25 B B i A 4 2 0F 52t D O
2R R ARIH T 1A .

&% ik

[1] VINCENT J L,SAKR Y, SINGER M, et al. Prevalence
and outcomes of infection among patients in intensive care
units in 2017[J]. JAMA,2020,323(15) :1478-1487.

[2] VACHERON C H,LEPAPE A,SAVEY A,et al. Attributa-
ble mortality of ventilator-associated pneumonia among pa-
tients with COVID-19[J]. Am J Respir Crit Care Med, 2022,
206(2) :161-169.

[3] DING X,MA X D,GAO S F,et al. Effect of ICU quality
control indicators on VAP incidence rate and mortality:a
retrospective study of 1 267 hospitals in China[]]. Crit
Care,2022,26(1) :405.

[4] SOCIETY A T, Infectious Diseases Society of America.
Guidelines for the management of adults with hospital-ac-
quired, ventilator-associated, and healthcare-associated
pneumonial J]. Am ] Respir Crit Care Med, 2005, 171
(4):388-416.

[5] 5k, 85 Akl , 45 WM HLAR OC 1 it 28 Bk 5 25 4 28 91
B2 T 2 B R 2 PR R [T AR R B e K
2020,30(6) :856-860.

[6] KUMAR A,ZARYCHANSKI R.LIGHT B,et al. Early com-
bination antibiotic therapy yields improved survival compared
with monotherapy in septic shock:a propensity-matched analy-
sis[JJ. Crit Care Med,2010,38(9):1773-1785.

[7] KUMAR A,SAFDAR N,KETHIREDDY S,et al. A survival
benefit of combination antibiotic therapy for serious infections
associated with sepsis and septic shock is contingent only on
the risk of death:a meta-analytic/ meta-regression study[]].
Crit Care Med,2010,38(8):1651-1664.

[8] TORRES A,NIEDERMAN M S,CHASTRE J,et al. In-
ternational ERS/ESICM/ESCMID/ALAT guidelines for
the management of hospital-acquired pneumonia and vent-
ilator-associated pneumonia: guidelines for the manage-
ment of hospital-acquired pneumonia ( HAP)/ventilator-
associated pneumonia( VAP) of the European Respiratory
Society (ERS) ,European Society of Intensive Care Medi-
cine (ESICM) , European Society of Clinical Microbiology
and Infectious Diseases (ESCMID) and Asociacion Lati-
noamericana del Torax (ALAT)[J]. Eur Respir J,2017,
50(3):1700582. CTHEEE 593 10



