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diffusion test (Kirby-Bauer method), E-test and MIC determination were employed to study the antimicrobial resistance. The
data were analyzed by WHONET 5. 4 software according to CLSI 2010 breakpoints. Results A total of 2 409 nonduplicate clini-
cal isolates were collected from January to December in 2010, of which gram negative organisms and gram positive cocci accoun-
ted for 56.2% (1 353/2 409) and 43.8% (1 056/2 409), respectively. Coagulase-negative Sta phylococcus (CNS), B. bau-
mannii, K. pneumoniae, S, aureus and E. coli were the most common bacterial species in cerebrospinal fluid. E. coli» CNS,
E. faecium, K. pneumoniae and P, aeruginosa were the most frequently isolated species from other sterile body fluids. About
78.6% and 69,7% of the S. aureus and CNS isolates from cerebrospinal fluid were methicillin resistant, respectively, while
60.3% and 67.2% of the S. aureus and CNS strains from other sterile body fluids were methicillin resistant, respectively. No
staphylococcal strain was found resistant to vancomycin, teicoplanin or linezolid. None of the enterococcal strains from cerebro-
spinal fluid was resistant to vancomyein. A total of 17 E, faecium strains from other sterile body fluid were found resistant to
vancomycin, ESBLs-producing strains accounted for 62, 5% and 30, 0% in the E, coli and Klebsiella (K. pneumoniae, K.
oxytoca) isolates from cerebrospinal fluid, respectively. About 50.4% and 27.3Y% of the E. coli and Klebsiella (K. pneumon-
iae, K. oxytoca) isolated from other sterile body fluid were ESBLs-producing strains, Pan-resistant strains were identified in
the A. baumannii (n=10, 18.2%), K. pneumoniae (n=8, 27.6%) and P. aeruginosa (n=1, 7.7%) isolates from cerebro-
spinal fluid. Pan-resistant strains of A. baumannii (n=43, 36,8%), K. pneumoniae (n=18, 11.5%), P, aeruginosa (n=
3,2.1%) and E. coli (n=1, 0.2%) were isolated from other sterile body fluids. Conclusions The leading pathogenic bacteria
isolated from cerebrospinal fluid and other sterile body fluid are E. coli, CNS, E. faecium, K. pneumoniae, A, baumannii

and P. aeruginosa. More attention should be paid to the threats caused by the pan-resistant Enterobacteriaceae, P. aeruginosa

and A, baumannii.
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Table 1. Distribution of bacterial species from

cerebrospinal fluid

Organism No. of strains %
Gram positive organisms 325 65.7
Staphylococcus, coagulase negative 229 46.3
Staphylococcus aureus 28 5.7
Enterococcus faecalis 17 3.4
Enterococcus faecium 14 2.8
Streptococcus pneumoniae 13 2.6
Other Enterococcus spp. 4 0.8
Other Streptococcus spp. 16 3.2
Listeria monocytogenes 2 0.4
Corynebacterium spp. 1 0.2
Kocuria varians 1 0.2
Gram negative organisms 170 34,3
Acinetobacter baumannii 55 111
Klebsiella pneumoniae 29 5.9
Escherichia coli 24 4.9
Pseudomonas aeruginosa 13 2.6
Enterobacter cloacae 11 2.2
Acinetobacter lwo f fii 6 1.2
Stenotrophomonas maltophilia 6 1.2
Proteus mirabilis 4 0.8
Others 22 4.5
Total 495 100

%2 HitXEEERADPEHA
Table 2. Distribution of bacterial species from the

sterile body fluids other than cerebrospinal fluid

QOrganism No. of strains %
Gram positive organisms 731 38.2
Enterococcus faecium 218 11. 4
Staphylococcus, coagulase negative 201 10.5
Enterococcus faecalis 132 6.9
Staphylococcus aureus 68 3.6
Other Enterococcus spp. 79 4.1
Streptococcus spp. 33 1.7
Gram negative organisms 1183 61.8
Escherichia coli 450 23.5
Klebsiella pneumoniae 157 8.2
Pseudomonas aeruginosa 142 7.4
Acinetobacter baumannii 117 6.1
Enterobacter cloacae 58 3.0
Stenotrophomonas maltophilia 37 1.9
Proteus mirabilis 34 1.8
Klehsiella oxytoca 30 1.6
Aeromonas hydrophilia 23 1.2
Enterobacter aerogenes 17 0.9
Citrobacter freundii 15 0.8
Others 103 5.4
Total 1914 100
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Table 3. The top five microorganisms isolated from various sterile body fluids
Specimen Total strains Organism (%)
Cerebrospinal fluid 495 CNS(46.9) ABA(11.1) ENT(7. 3) KPN(5.9) SAU(S. 6)
Bile 728 ENT(31.5) ECO(23. 6) KPN(10, 2) PAE(7.7) ABA4.8)
Pleural fluid 229 CNS (21. 0 ECO (15.3) ENT (11.4) SAU (10, 0) ABA (7.0)
Abdominal fluid 712 ECO (28.7) ENT (18. 1) CNS (15.7) KPN (7.0) PAE (6.7
Other body fluid 245 ENT (17.6) ECO (15.9) ABA (15.1) PAE (9.8) KPN (8,2)

CNS = coagulase-negative Staphylococcus; ABA = A. baumannii; ENT = Enterococcus spp; KPN = K, pneumoniaes SAU = S, aureuss
ECO=E. coli; PAE= P. aeruginosa.

#4 PHRGATPHAREREEXN S HAHADHMEEZNBRER)

Table 4. Resistance and susceptibility rates of the Sta phylococcus strains from cerebrospinal fluid

to selected antimicrobial agents (%)

MRSA (22) MSCNS (72) MRCNS (157
Antimicrobial agent

R ] R s R S
Penicillin 100 0 75.0 25.0 100 0
Oxacillin 100 0 0 100 100 0
Ampicillin-sulbactam 100 0 4.8 95.2 100 0
Cefoxitin 100 0 0 100 100 0
Cefuroxime 100 0 8.9 91.1 100 0
Cefazolin 100 0 4.7 95,3 100 0
Gentamicin 90.5 9.5 4.6 92,3 45,6 51.0
Ciprofloxacin 66.7 33.3 9.7 90,3 60. 6 33.8
Levofloxacin 94,7 5.3 11. 4 84.1 53.9 38.2
Erythromycin 90.5 4.8 62.5 34.4 83.9 15.4
Vancomycin 0 10.0 0 100 0 100
Linezolid 0 100 0 100 0 100
Teicoplanin 0 100 0 100 0 100
Trimethoprim-sulfamethoxazole 14,3 85.7 24,2 60,6 52. 4 30.8
Clindamyein 80.0 15.0 13.8 76.9 49,7 48,3
Rifampin 71. 4 28.6 3.2 95,2 21,5 78.5
Fosfomycin 26.3 68. 4 32.6 62.8 35.1 62.3

#£5 HAXEEAGFTEERERAEN S HAEHYOWAEARRED

Table 5. Resistance and susceptibility rates of the Staphylococcus isolates from sterile body fluids

other than cerebrospinal fluid to selected antimicrabial agents (%)

MSSA (30) MRSA (38) MSCNS (60} MRCNS (123)
Antimicrobial agent

R S R S R S R S

Penicillin 82.1 17.9 100 0 70.7 29.3 100 0

Oxacillin 0 100 100 0 0 100 100 0

Ampicillin-sulbactam 0 94,7 100 0 17.6 82.4 100 1]

Cefoxitin 0 100 100 0 0 100 100 0

Cefuroxime 11.8 88.2 100 0 17.2 82.8 100 0

Cefazolin 15.0 85.0 100 ¢ 14.0 86.0 100 0
Gentamicin 19.2 80.8 82.4 11.8 3.4 93.1 42.9 49.6
Ciprofloxacin 10.0 90.0 100 0 19.2 76.9 57.4 36.1
Levofloxacin 13.6 86.4 86.7 10.0 8.7 87.0 52.3 41.9
Erythromycin 34.8 61,5 82.4 14.7 48,2 50.0 84,9 12.6

Vancomycin 0 100 0 100 0 100 (1] 100

Linezolid 0 100 0 100 0 100 0 100
Teicoplanin 0 100 0 100 0 100 1.1 0.9
Trimethoprim-sulfamethoxazole 11.5 88.5 15.2 84.8 22.8 71.9 57.1 40.3
Clindamycin 23.1 69.2 76.5 23.5 12.3 80.7 45.0 46.7
Rifampin 3.8 96,2 60.6 33.3 1.8 98. 2 18.5 81.5
Fosfomycin ] 100 33.3 66.3 30.2 69.8 19.8 74,1
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Table 6. Resistance and susceptibility rates of E. faecalis
and E. faecium isolates from sterile body fluids other than

cerebrospinal fluid to selected antimicrobial agents (%)

E. faecalis (132) E. faecium (218)

Antimicrobial agent

R S R S
Ampicillin 16.4 83.6 75.9 24.1
Gentamicin-high 38.7 57.7 62.3 36.2
Ciprofloxacin 27.8 37.8 80.8 11.0
Erythromycin 64. 1 10,9 87.8 3.4
Vancomycin 1] 100 5.1 94.9
Linezolid 0 100 0 100
Teicoplanin 0 100 2.6 96, 3
Chloramphenicol 18.3 78.3 1.0 81.7
Rifampin 50.8 24.6 82.9 14.3
Nitrofurantoin 5.0 91.0 46. 4 46. 4
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Table 7. Resistance and susceptibility rates of the E. coli and K. pneumoniae strains isolated from

cerebrospinal fluid to selected antimicrobial agents (%)

E. coli (24) K. pneumoniae (29)
Antimicrobial agent
R S R S
Ampicillin-sulbactam 38.9 16.7 45,5 45.5
Piperacillin 95.0 5.0 78.3 4.3
Piperacillin-tazobactam 4.3 82.6 31.0 51.7
Cefoperazone-sulbactam 4.8 81.0 45,8 45.8
Imipenem 0 95.0 34.8 60.9
Meropenem 5.0 95.0 33.3 66.7
Aztreonam 72.7 27.3 54.5 45,5
Ceftazidime 40.9 31.8 69.0 27.6
Cefotaxime 75.0 20.0 78.3 21.7
Cefepime 45.0 45.0 75.0 25.0
Gentamicin 39.1 56. 5 69.0 27.6
Amikacin 0 95.7 51.7 44,8
Ciprofloxacin 47.8 43.5 60,7 A 35.7
Trimethoprim-sulfamethoxazole 78.3 17.4 57.1 39.3
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Table 8. Resistance rates of ESBLs{ +) and ESBLs( - ) strains of E, colt and Klebsiella spp. isolated

from sterile body fluids other than cerebrospinal fluid to selected antimicrobial agents (%)

E. coli Klebsiella spp.
Antimicrobial agent
ESBLs( +) 227 ESBLs(-) 223 ESBLs( +) 51 ESBLs( -) 136
Piperacillin 98.6 61,9 97.9 39.8
Ampicillin-sulbactam 64.2 35.3 82.6 27.3
Piperacillin-tazobactam 9.9 8.2 40. 4 15.3
Cefoperazone-sulbactam 14.4 5.9 37.8 12. 4
Cefuroxime 98.6 43.8 94.9 39.1
Imipenem 1.9 1.0 19.1 9.3
Meropenem 2.3 1.0 23.9 1.1
Ceftazidime 95.6 38.2 93.8 29.5
Cefotaxime 98.1 39.0 95.5 29.9
Cefepime 98.6 40. 1 93.6 30.7
Aztreonam 99.3 7.4 90. 6 6.5
Gentamicin 62.6 42.1 63,3 26.7
Amikacin 6.7 6.9 26.0 12.8
Ciprofloxacin 71.2 51.2 61.2 29.8
Trimethoprim-sulfamethoxazole 77.3 60,5 69.6 33.6

£9 BHBFERNTRERFESAESY R 5ENEERD

Table 9. Resistance and susceptibility rates of E. cloacae and P. mirabilis strains to selected antimicrobial agents (%)

E. cloacae (58) P. mirabilis (34)
Antimicrobial agent
R S R S

Piperacillin 63.2 3.6 36. 4 60.6
Ampicillin-sulbactam 80. 4 15.2 21.4 §7.1
Ticarcillin-clavulanic acid 30.0 60.0 0 87.5
Amoxicillin-clavulanic acid 90.9 9.1 20.8 66.7
Piperacillin-tazobactam 18.9 66. 0 3.2 90.3
Cefoperazone-sulbactam 8.0 66.0 0 93.8
Cefoxitin 95.7 4.3 12.0 88.0
Cefuroxime 70.9 27.3 33.3 66.7
Imipenem 7.0 71.9 0 88.2
Meropenem 5.5 87,3 0 97.1
Ertapenem 4.9 65,9 0 100

Ceftazidime 51.7 39.7 5.9 94. 1
Cefotaxime 68. 4 21.1 21.2 72.7
Cefepime 9.6 78.8 3.2 96, 8
Aztreonam 52.4 47.6 9.1 90,9
Gentamicin 2.6 67.2 29.4 67.6
Amikacin 19.0 77.6 5.9 91.2
Ciprofloxacin 19,2 78.8 45.2 54.8
Levofloxacin : 30.8 69.2 30.8 69,2
Trimethoprim-sulfamethoxazole 41.2 54.9 54.8 45,2
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Table 10, Resistance and susceptibility rates of A, baumannii and P. aeruginosa strains isolated from

cerebrospinal fluid to selected antimicrobial agents (%)

A. baumannii (55) P. aeruginosa (13)
Antimicrobial agent

R S R S
Ampicillin-sulbactam 61.3 22.6 / /
Piperacillin 82.2 13.3 30.8 69.2
Piperacillin-tazobactam 75.0 19,2 25.0 75.0
Cefoperazone-sulbactam 26.7 31.1 16.7 75.0
Imipenem 50.0 46. 8 38.5 61.5
Meropenem 54,7 36,8 16.7 83.3
Aztreonam / / 16.7 75.0
Ceftazidime 70.4 24,1 15. 4 84,6
Cefotaxime 71.4 4.8 / /
Cefepime 68.1 29.8 8.3 91.7
Gentamicin 83,6 14,5 23.1 76.9
Amikacin 59.3 38.9 23.1 76.9
Ciprofloxacin 75.5 20.8 16.7 83.3
Levofloxacin 70.0 20,0 11.1 88.9
Trimethoprim-sulfamethoxazole 80. 4 17.6 / /
Minocycline 9,5 71.4 / /

/s not available in CLSI breakpoints,

FU HOXHGREEFRERHTE HSBRANEAEEFETEREMEHANEYRHERANEER)

Table 11. Resistance and susceptibility rates of A. baumannii, P. aeruginosa and S. maltophilia strains

from sterile body fluids other than cetebrospinal fluid to selected antimicrobial agents (%)

A. baumannii (117) P. aeruginosa (142) S. maltophilia (37)
Antimicrobial agent
R S R S R S
Ampicillin-sulbactam 64.2 25,9 / / / /
Piperacillin 80.5 15.9 25.2 74.8 / /
Piperacillin-tazobactam 77.0 20. 4 19.1 80.9 / /
Cefoperazone-sulbactam 44.9 31.8 13.0 71.8 / /
Imipenem 74.3 23.9 27.9 70.7 / /
Meropenem 76.3 23,7 14.4 82.0 / /
Aztreonam / / 20.3 61.6 / /
Ceftazidime 78.1 20,2 15.6 81.6 / /
Cefotaxime 78. 4 4,9 / / / /
Cefepime 77.5 22,5 12,9 81.8 / /
Gentamicin 75.2 20.5 15.6 76.6 / /
Amikacin 66.7 32,5 7.1 86.4 / /
Ciprofloxacin 77.9 22,1 14.5 76.3 / /
Levofloxacin 85.0 5.0 18.3 73.1 9.1 84.8
Trimethoprim-sulfamethoxazole 76.4 22,7 / / 2.8 88.9
Minocycline 35.1 29.7 / / 3.3 93.3

/: not available in CLSI breakpoints.
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Optimizing ciprofloxacin dosing in intensive care unit patients through the use of popula-

tion pharmacokinetic-pharmacodynamic analysis and Monte Carlo simulations

FRYEMHARBAHENASTIFEARENN
WEHIFHTUSF BELHERER B R FEE
EPRACHT ERSHGEEESENIET. HEFH
RFRE L B R M. A EEMIERT A
MEEAWGEE R RAEFRBREICUBERTHH
gHirR. A12HICUBENARYELRKERTH
Rosh R K& % B R REERN T B
THRHPREARAHTROME, U FAUC/MICZ90 h
A i PR R BB 0 Toiow <206 [ Toeow 22 0~24 h 5 Y79K
EHREERTREFHEAMSW KR E N EREREY
R, ZREAVHEBERBANOERHTFE FADEL
400 mg HH 2 K3 KM ERB LT RENE Tusw BUHM

HHAEE W FAUC,/MIC lAREEATEE., Y55
BEYMIC{E Y 0.5 mg/L M1 mg/L B, HA<I18Y A
FBBT Tusw <20%WBME. UELERBERARYERNR
FFICUFHEBREREANBRSERDFRELEEPEHEMN
BAHRIEFTHWHAHENTE HMTEEEH LR, FW
TEBRABRAANAH AR TR TR ES.

Khachman D, Conil JM, Georges B, et al. Optimizing cipro-
floxacin dosing in intensive care unit patients through the use of pop-
ulation pharmacokinetic-pharmacodynamic analysis and Monte Carlo
simulations. ] Antimicrob Chemother, 2011, 66(8); 1798-1809.
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