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Drug resistance and risk factors of non-fermentative bacterial healthcare-
associated lower respiratory tract infection in an intensive care unit

JIA Yu-hong ,YUAN Tian-zhu,LIU Bin(The Fourth Af filiated Hospital of Guangzi Medical
University , Liuzhou 545005, China)

[Abstract] Objective To evaluate the drug resistance of three common non-fermentative bacterial healthcare-asso-
ciated lower respiratory tract (LRT) infection in an intensive care unit(ICU), and risk factors of multidrug resistant
(MDR) non-fermentative bacterial infection. Methods Distribution and drug resistance of 182 non-fermentative iso-
lates causing LRT in ICU patients from January, 2009 to December, 2010 were analyzed; risk factors for 91 cases
infected with MDR non-fermentative bacteria were analyzed by Logistic regression analysis. Results The three most
common non-fermentative bacteria were Pseudomonas aeruginosa (41. 36%,79/191), Acinetobacter bawmannii
(40.32%,77/191), and Stenotrophomonas maltophilia (13. 62%,26/191); drug-resistant rate of Acinetobacter
baumannii to the third and fourth generation cephalosporins, quinolones, and aminoglycosides were up to above
80% ; drug-resistant rate of Pseudomonas aeruginosa to imipenem was above 35%, to ceftriaxone and cefotaxime
was up to more than 70%4; drug-resistant rate of Stenotrophomonas maltophilia to trimethoprim/sulfamethoxazole
increased from 7. 14% in 2009 to 66. 67% in 2010(y* =7.66,P=0.00), resistant rate to minocycline was 8. 33%.
Duration of healthcare-associated infection (HAI) >2 weeks(OR = 4. 53, P =0. 03), drug combination use >>72
hours (OR=3.51, P=0.03) were independent risk factors for MDR non-fermentative bacterial healthcare-associat-
ed LRT infection (OR = 3. 51, P = 0. 03). Conclusion Non-fermentative bacteria is the important pathogen in
healthcare-associated LRT infection in ICU, with high rate of drug resistance. It is important to prevent MDR non-

fermentative bacterial LRT infection by strict limitation on the indication of ICU admission, proper measures accord-
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ing to risk factors, and strict control of antimicrobial agents.

[Key words ] healthcare-associated infection; intensive care unit; lower respiratory tract infection; non-fermenta-

tive bacteria; multi-drug resistant bacteria;drug resistance, microbial; risk factor
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Table 1 Non-fermentative bacteria isolated from LRT of

ICU patients

Non-fermentative No. of Constituent
bacteria isolates ratio( %)
Pseudomonas aeruginosa 79 41. 36
Acinetobacter baumannii 77 40. 32
Stenotrophomonas maltophilia 26 13. 62
Acinetobacter lwo f fii 4 2.10
Pseudomonas oxyzihabitans 1 0.52
Pseudomonas fluorescens 1 0.52
Empedobacter brevis 1 0.52
Alcaligenes xylosoxidans 1 0.52
Burkholderia cepacia 1 0.52

Total 191 100. 00
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Table 2 Isolation of three common non-fermentative bacteria in LRT infection(isolate)

2009(n=74)

2010(n=68)

Non-fermentative bacteria b P
Non-MDR MDR Non-MDR MDR
Acinetobacter baumannii 6 26 6 26 0.15 0.70
Pseudomonas aeruginosa 19 11 15 14 0. 80 0.37
Stenotrophomonas maltophilia 4 8 1 6 0.16 0. 69
Total 29 45 22 46 0.72 0. 40

2.4 3AFE LA BHEL  HSASNITE
5 S B B A Ll ST 2 SR e, XA = T
PR AR 2R W T T 248 S 28 M 1 53 43 25 Wy Tt 245
3K 8020 LA L s X IPM iR 25 R A5 A1 (UAE 2010 4 H
P KR 56 YO MH 2Kk, 2010 4F 4 4% B i 1 %ot
IPM [1)iiit 252 H 35. 71 %, % CRO,CTX (¥ 25 %
K 702 LA b5 2010 4R 5 2009 4EFH HG L X TIM, 24

FENEH R BUE 2 Y 25 R A T B, B TIM,
AMK i 25 R B B FEAR, ZR AR FEX () =
4.88,P=0.03;>=4.23,P=0.04), BEHFERE
PO KA i TPML, TIM, LVX i 25 2 541 5 2010
5 2009 4EMI LG, HovE SXT BTHZG % FFh, 5 5 H
G EE L (7 =7.66,P=0.00), 3 H BT i MIN
MR, LR 3,

R3OFIPMGEbRA B 3 R WLAR A R 2505 00 (256K E 000

Table 3 Drug resistance of three common non-fermentative bacteria isolated from LRT(No. of resistant isolate, %)

Acinetobacter baumannii

Pseudomonas aeruginosa

Stenotrophomonas maltophilia

Antimicrobial agent

2009(n=38) 2010(n=39) 2009(n=37) 10(n=42) 2009(n=14) 10(n=12)
TIM 30(78.95) 29(74. 36) 29(78. 38) 23(54.76) " 3(21.43) 1(8.33)
IPM 0¢0. 00) 1(2.56) 13(35.14) 15(35. 71) 14(100. 00) 12(100. 00)
CAZ 33(86. 84) 33(84.62) 16(43.24) 19(45.24) 6(42. 86) 4(33.33)
CTX 33(86. 84) 33(84. 62) 29(78. 38) 32(76.19) 8/8(100. 00) 4/5(80. 00)
CRO 33(86. 84) 33(84. 62) 28(75. 68) 31(73.81) 8/8(100. 00) 5/5(100. 00)
FEP 33(86. 84) 33(84.62) 14(37. 84) 16(38.10) 8/8(100. 00) 5/5(100. 00)
ATM 23(60.53) 22(56. 41) 18(48. 65) 20(47.62) 8/8(100. 00) 5/5(100. 00)
GEN 32(84.21) 32(82.05) 8(21.62) 5(11.90) 8/8(100. 00) 5/5(100. 00)
AMK 31(81.58) 29(74. 36) 7(18.92) 1(2.38) " 8/8(100. 00) 5/5(100. 00)
TOB 31(81.58) 31(79. 49) 7(18.92) 3(7.14) 8/8(100. 00) 5/5(100. 00)
CIP 34(89. 47) 33(84.62) 17(45.95) 19(45. 24) 3/8(37.50) 1/5(20. 00)
LVX 20(52. 63) 24(61.54) 20(54. 05) 22(52.38) 1(7.14) 2(16. 67)
PFP 33(86. 84) 33(84.62) 19(51. 35) 23(54.76) - -
SXT 32(84.21) 39(100. 00) - - 1(7.14) 8(66.67) *
MIN - - - - 0¢0. 00) 1(8.33)
TZP - - 16(43. 24) 18(42. 86) - -
% ; There was significant difference in drug-resistant rate between 2009 and 2010
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Table 4 Univariate Logistic regression analysis on risk factors for MDR non-fermentative bacterial LRT infection

Risk factor MDR Non-MDR Regre.sfsion Standard Wald P OR 95 CI
(n=91) (n=51) coefficient error
Age 65 years 58 29 0.29 0.36 0. 65 0.42 1.33 0.66~2. 68
Male 76 37 0. 65 0. 42 2.38 0.12 1.92 0. 84~4.39
Length of stay>30 days 30 10 0.70 0. 42 2.83 0.09 2,02 0.89~4.57
# In ICU >5 days 73 21 1.76 0.39 20. 55 0. 00 5.79 2.71~12.38
% Duration of HAI >2 weeks 38 5 1.89 0.52 13.33 0. 00 6. 60 2.40~18.16
* Indwelling urethral catheterization™>5 days 73 21 1.76 0.39 20. 55 0.00 5.79 2.71~12.38
Indwelling gastric tube 73 37 0,43 0. 41 1. 09 0. 30 1.54 0. 69~30. 42
% Central venous catheterization™>5 days 73 21 1.76 0.39 20. 55 0. 00 5.79 2.71~12.38
* Tracheotomy or tracheal intubation™>5 days 60 17 1.35 0. 37 13. 36 0.00 3.87 1.87~8.00
% Suctioning 89 45 1.78 0. 84 4.53 0.03 5.93 1. 15~30. 59
# Invasive ventilation™>5 days 50 13 1.27 0. 38 10. 94 0. 00 3.57 1.68~7.57
Non-invasive ventilation 13 8 -0.11 0. 49 0.05 0. 82 0.90 (0.34~2.33
Use of hormone 30 23 =0.51 0.36 2.04 0. 15 0. 60 0.30~1.21
Use of antiacid 71 32 0.76 0.39 3.76 0. 05 2.1 0.99~4. 48
Use of airway humidification 83 42 0. 80 0.52 2,35 0.13 2.22 0. 80~6. 18
% Associated with fungal infection 49 18 0.76 0.36 4,44 0.04 2.14 1.06~4. 34
* Associated with other bacterial infection 71 30 0.91 0.38 5.71 0.02 2.49 1.18~5.24
% Use of carbapenem 33 8 1.12 0. 44 6.38 0. 01 3. 06 1.29~7.28
Use of third and fourth generation cephalosporins 89 48 1.02 0,93 1.21 0,27 2,78 0. 45~17.22
# Use of quinolones 50 17 0. 89 0.36 5.99 0.01 2.35 1.20~4.98
* Antimicrobial use>>3 kinds 73 25 1,44 0.38 14,02 0. 00 4,22 1.99~8. 96
# Drug combination use=>72 hours 77 24 1.82 0. 40 20. 36 0.00 6.19 2.80~13. 66
Hospitalization™2 times per year 38 21 0.02 0. 36 0.01 0.95 1.02 0.51~2.06
Death 65 23 1.1 0.37 9.31 0. 00 3.04 1.49~06.22

% ; Meaningful risk factors in univariate Logistic regression analysis
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Table 5 Multivariate Logistic regression analysis on risk factors for MDR non-fermentative bacterial LRT infection

Risk factor Regression coefficient Standard error b P OR 95% CI
Duration of HAI>2 weeks 1.51 0. 68 4.99 0.03 4.53 1.20~17.05
Drug combination use=>72 hours 1.26 0.57 4.92 0.03 3.51 1. 16~10. 64
Constant —3.42 1.58 4. 68 0. 03 0.03
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