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Drug resistance and antimicrobial therapeutic efficacy of Pseudomonas
aeruginosa in pulmonary infection
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maceutical University , Guangzhou 510300, China)

[Abstract] Objective To analyze drug resistance and distribution of integron in Pseudomonas aeruginosa (P.
aeruginosa) isolated {rom patients with pulmonary infection, and evaluate antimicrobial therapeutic efficacy and in-
fluencing factors. Methods Clinical data of 114 patients with P. aeruginosa pulmonary infection in a hospital be-
tween September 2008 and December 2010 were reviewed retrospectively. P. aeruginosa isolated from above pa-
tients were performed antimicrobial susceptibility testing; the segments of integron were amplified by polymerase
chain reaction; risk factors influencing the prognosis of P. aeruginosa pulmonary infection were analyzed. Results

A total of 114 P. aeruginosa isolates were collected, 47(41.23%) were multidrug-resistant strains; 71 (62. 28%)
were detected class | integron. Patients’ prognosis were as follows:21 (18.42%) were cured, 63(55.26%) were
improved, and 30(26.32%) died. Except gentamycin, amikacin, tobramyecin, piperacillin and piperacillin/tazobac-
tam, drug resistance rate of class | integron positive strains was obviously higher than class | integron negative
strains(P<C0. 05). Factors influencing the prognosis of P. aeruginosa pulmonary infection included positive class [
integron, multidrug-resistant strain, inappropriate empirical therapy, combination use of three or more types of anti-

microbial agents.mixed infection and use of carbapenems, but combination use of two types of antimicrobial agents
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was the protective factor for prognosis. Conclusion Multidrug resistance rate and positive rate of class | integron

of P. aeruginosa are relatively high in pulmonary infection patients, integron is closely related to drug resistance, it

is necessary to strengthen surveillance. Be sure to avoid using carbapenem for empirical treatment; combination of

two types of antimicrobial agents for anti-infection treatment is recommended.

[Key words |  Pseudomonas aeruginosa ; pulmonary infection; drug resistance, microbial; integron; antimicrobial

agent
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Table 1 Risk factors and assignment of P. aeruginosa pulmonary infection

Risk factor

Independent variable

Assignment

Age(year) X Numeric variables
Gender Xo Male=1,Female=0
Integron X3 Positive =1, negative =0
Multidrug resistance Xy MDR strain=1,Non — MDR strain=0
Prior antimicrobial therapy X5 Yes=1, No=0
Types of used antimicrobial agent X One type=1,two type =2, three and above type =23
Duration of antimicrobial use(d) X7 1~7=1,8~14=2,15~21=3,22~28=4,>28=5
Length of hospital stay(d) Xs Numeric variables
Mixed infections X9 Yes=1, No=0
Inappropriate empirical therapy X0 Yes=1, No=0
Delayed treatment X Yes=1, No=0
Multidrug resistance strain Xiz Resistance = 1, sensitive = ()
Prior carbapenem therapy Xi3 Resistance = 1, sensitive = ()
Prognosis Y Death=0,improve =1, cure =2
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Figure 1 Electrophoresis map of class | integron
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Table 2 Drug resistance of 114 P. aeruginosa strains (No. of drug-resistance isolates, %)

Antimicrobial agents Integron | -positive strain(n=71) Integron | -negative strain(n =43) Ja P
Gentamycin 20(28.17) 7(16. 28) 2.09 0.17
Amikacin 15(21.13) 6(13.95) 0.91 0. 45
Tobramycin 20(28.17) 5(11.63) 4.28 0. 06
Piperacillin 25(35.21) 8(18. 60) 3.59 0. 08
Ticarcillin 38(53.52) 8(18. 60) 13. 56 0. 00
Imipenem 24(33.80) 5(11.63) 6. 94 0. 00
Meropenem 19(26. 76) 409.30) 6. 01 0.01
Levofloxacin 30(42. 25) 6(13.95) 9.93 0. 00
Ciprofloxacin 31(43. 66) 8(18. 60) 7.47 0. 00
Aztreonam 31(43. 66) 7(16.28) 25. 40 0. 00
Ceftazidime 32(45.07) 6(13.95) 11. 67 0. 00
Cefepime 26(36. 62) 7(16. 28) 5. 38 0.03
Piperacillin/ Tazobactam 18(25. 35) 6(13.95) 2.09 0.16
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Table 3 Factors influencing the prognosis of P. aeruginosa pulmonary infection

Risk factor(reference group) Prognosis* b Sy waldy? P OR OR 95% CI
Integron (positive) Y=0 1.99 0. 48 16. 67 0. 00 7.36 2.82-19.19
Y=1 0. 84 0. 42 3.91 0. 04 2.32 1.00-5.36
Multidrug resistance(multidrug resistance strain) Y=0 1.42 0. 48 8.77 0. 00 4.14 1. 61 -10. 61
Y=1 0. 89 0. 44 4.02 0. 04 2.45 1.02=5.90
Inappropriate empirical therapy(yes) Y=0 1. 41 0. 61 5.36 0.02 4.12 1.10-4.73
Y=1 1.13 0. 61 5. 36 0. 04 3. 11 1.75—=8.50
Use 2 types of antimicrobial agents Y=0 -2.23 1. 04 4.53 0.03 0. 10 0.01-0.83
(use 1 type of antimicrobial agent) Y=1 -0.21 0.75 0. 08 0.77 0. 80 0.18-3.55
Use 3 and above types of antimicrobial agents Y=0 3.12 1. 00 9.57 0. 00 4. 66 3.14-6.62
(use 2 types of antimicrobial agents) Y=1 0.74 0.73 1. 04 0. 31 2.09 0.49 - 8. 84
Mixed infections(yes) Y=0 1.59 0. 68 5.48 0.01 4.92 1.29-8.73
Y=1 0. 08 0. 58 0. 02 0. 04 1.87 1.34-3.39
Prior use of carbapenem(yes) Y=0 1. 49 0.53 9.55 0. 00 4, 44 1.61—-12.24
Y=1 0. 47 0.51 3.77 0.32 1. 61 0.62-4.16
Threshold Y=0 -1.89 0. 43 19. 21 0. 00
Y=1 1.32 0. 41 10. 45 0. 00

%* Rreference group was cured group
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