DPEBDSKITZE 2013 F 98 20 8% 13 55 5 B Chin J Infect Chemother, September 2013, Vol. 13, No. 5 349

- .
—- AT BN — ‘\

2011 4Er E CHINET JG I 74 W 4 B8 43 A 1 24 14 e il
R, R, RER. B K, E L0, k&R, REZ, BRI, #aR,
B OB, HEaES, YHE, Kk O3B, FFL, F OB, BIH, IHE, #z23°,
®ERY, 2 A", £ &', pAR", KHE?, F H", LAE®, h®FR?, EF K",
*}_ *@14, ﬁi\.*ﬁu\ls
BE. BN THERENAFABK 15 THEER 2011 EGKAE 5 RSB R T8 R E A 8K BT S WA E S

M REHYHFGHE. ik 2000 FHRUEBRTEEBRSEN 391 REEEMAE, RARA T HBEETHRAR,
2584 CLSI 2010 SERRATRMEX 3, R Ff WHONET 5. 4 R4 #H T HE K. R 39 hEEZENHFT P, EZHAHE
23588k, i 59. 1% B2 FIMEE 1 633 4k, (5 40.9 %, MEBPERERMOAES N - BEBAEEHRE(CNS) HER
HHE A EEHE SHENEASBRARE. HhXEAR PR ERNEERKER N KBRAE TR EEHE .CNS. R
IREMEHRE . W BAR4 P MRSA 1 MRCNS #46 &5 # 43 5 % 57. 1207 69. 426, HAb T A B R4 MRSA
MRCNSHI M EHFIH 65.9% M 75.8% ., REAMN AT HBER BERTHNAMERAWEERE. WERIEFTRER
MALEEWANGRERAE ERHEXEERBEFIB L o kM A HBRRGREN 1 SR A ZWERERE. BH R
A EESBLs KR 7 B A & S B A E R B 24 B0 33. 3% 0 41. 9%, Hofty 6 8 & W b5 A< o 7= ESBLs X 38 7 B M i
REBHEHBERSHIN 49. 4% M 35.7% ., MERSAPERAMERIHA WRZEOENHEBAREROR S %
ARIN22.8%.9.3% M 7.7% ., RIMMKHEERBRAPZHAMEAHHFE MREZEFAE . ASBELAENRBRFENE
HERSHH22.9%.2.8%.1. 0% 0.5% ., &t BMEBRMEAXESBRF FTEREEE CNS. KBHEREE RFHRE iR
RENE MEAHTEAMARBERNE. NHEZHABHTRAAE FEBRERNENHE R EXERGFER™E
B

XEgR. WMAMKYEN, ITEEB; HESF. HERR
hESEE R378 XHIEER:A X EHRE :1009-7708(2013)05-0349-08

CHINET 2011 surveillance of bacterial distribution and resistance of sterile body fluids

ZHU Renyuan, ZHANG Xiaojiang, XU

fEEef. PEEXNERATHBIEZRIEIHNEREE

#.dbx 1007304 Yingchun, YANG Qing, WANG Fu, ZHU
2. ML K¥E¥EHBE—ER:; Demei, NI Yuxing, SUN Jingyong, SUN
3. HAREHBELED Ziyong s JIAN Cui, HU Yunjian, Al Xiaoman,
4. LW SRR F B R & BB ZHANG Hong , LI Wanhua, JIA Bei, HUANG
5. 4o Bb B K5 R B B 2 B MR R 5 = B 5 W . WANG Ch . XUE Tianch
6. TR RER, enxiang , uanqing , Jianchang ,
7. PEXEREHBILEE; WEI Lianhua s wU Ling, ZHUO Chao, SU Dan-
8. ERERNKEHEE—EK; hongy, ZHANG Zhaoxia, JI Ping, XU Yuan-
9. HBREMEILBER hong, SHEN Jilu, SHAN Bin, DU Yan, YU
10. HHEARESB:

—_
—

CTHERKRERBESE BB

. FRERKEE -MBERR;

. EMERRES—-HRED;

- BUBERRES—HEER;
15. H L K% B 2B bR Bk R B Br .

EEB REEOIT8 L BT, TENF R EDRL A
BN .

WEEE % H ,E-mail: xycpumch@yahoo. com. ¢n,

—_ =
LN

Yunsong. (Clinical Microbiology Laboratory,

Peking Union Medical College Hospital, China

Academy of Sciences, Beijing 100730, China)

Abstract: Objective To investigate the distribution and an-
timicrobial resistance of the bacteria isolated from cerebrospi-
nal fluid and other sterile body fluids from hospitals in sever-

al regions of China, Methods Thirteen general hospitals and
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two children’s hospitals were involved in this program. Disc diffusion test (Kirby-Bauer method), E test and MIC assay were
employed to study the antimicrobial resistance. The data were analyzed by WHONET 5. 4 software according to CLSI 2010
breakpoints. Results A total 3 991 nonduplicate clinical isolates were collected from January through December in 2011, of
which gram negative organisms and gram positive cocci accounted for 59.1% and 40. 9%, respectively. Coagulase negative
Staphylococcus (CNS), A. baumannii, K. pneumoniae, S. aureus and P. aeruginosa were the most common bacterial iso-
lates from cerebrospinal fluid. E. coli, K. pneumoniae, CNS, E. faecium and E. faecalis were the most common bacterial
strains isolated from other sterile body fluids. About 57.1% and 69.4% of the S. aureus and CNS strains isolated from cere-
brospinal fluid were methicillin resistant, respectively; and 65.9% and 75.8% of the S. aureus and CNS strains isolated from
other sterile body fluids were methicillin resistant, respectively. No staphylococcal strain was resistant to vancomyein, teicopla-
nin or linezolid. No enterococcal strain isolated from cerebrospinal fluid was resistant to vancomycin. A total of 6 E. faecium
strains were found resistant to vancomycin and 1 E. faecium isolate was found resistant to vancomycin from other sterile body
fluids. The prevalence of ESBLs-producing strains was 33.3% and 41.9% in the E. coli and K. pneumoniae strains isolated
from cerebrospinal fluid, respectively. The prevalence of ESBLs-producing strains was 49. 4% and 35.7% in the E. coli and
K. pneumoniae strains isolated from other sterile body fluids, respectively. Pan-resistant strains of A. baumannii (22.8%),
K. pneumoniae (9.3%) and P. aeruginosa (7.7%) were identified from cerebrospinal fluid. Pan-resistant strains of A. bau-
mannii (22.9%), K. pneumoniae (2.8%), P. aeruginosa (1.0%) and E. coli (0.5%) were also identified from other sterile
body fluids. Conclusions The major pathogenic bacterial strains from cerebrospinal fluid and other sterile body fluids are CNS,
E. coli, E. faecium, K. pneumoniae, A. baumannii and P. aeruginosa. More attention should be paid to the clinical chal-
lenge of pan-resistant Enterobacteriaceae, P. aeruginosa and A. baumannii.
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Table 1 - Distribution of gram positive bacterial species Staphylococcus, coagulase negative 326 26. 4
in cerebrospinal fluid Enterococcus faecium 278 22.5
Organism No. of strains % Enterococcus faecalis 220 17. 8
Staphylococcus, coagulase negative 284 71.2 Staphylococcus aureus 126 10. 2
Staphylococcus aureus 35 8.8 Streptococcus spp. 105 8.5
Enterococcus faecalis 23 3.8 Other Enterococcus spp. 153 12. 4
Enterococcus faecium 13 3.3
) Other 34 2.8
Other Streptococcus spp. 19 4.8
, Total 1234 100
Streptococcus pneumoniae 11 2.8
Other Enterococcus spp. 4 1.0 e "
4 HELHEEBREAPE=HEEEMN A
Kocuri . 4 L0 L . . . .
ocurta spp ! Table 4 Distribution of gram negative bacterial species
C bacteri R 4 1.0 . . . .
orynebactertum spp in the body fluids other than cerebrospinal fluid
Nocardia spp. 2 0.5
O i No. of i y
Total 199 100 rganism o. of strains %
Escherichia coli 791 37.8
#2 BEWEGAPEZFEEEMNIH Klebsiella pneumoniae 353 16.9
Table 2 Distribution of gram negative bacterial species Pseudomonas aeruginosa 193 9.2
in cerebrospinal fluid Acinetobacter baumannii 175 8.4
Organism No. of strains % Enterobacter cloacae 119 5.7
Acinetobacter baumannii 92 34.7 Stenotrophomonas maltophilia 74 3.5
Klebsiella pneumoniae 43 16.2 Proteus mirabilis 39 1.9
Pseudomonas aeruginosa 26 2.8 Enterobacter aerogenes 38 1.8
; ichi ] 4 9.
Escherichia coli 2 ! Klebsiella oxytoca 36 1.7
Acinetobacter lwo f fii 13 4.9
Citrobacter freundii 33 1.6
Sphingomonas paucimobilis 1 4.2
Aeromonas hydrophila 27 1.3
Stenotrophomonas maltophilia 7 2.6
Morganella morganii 23 1.1
Enterobacter cloacae 4 1.5
Others 45 17.0 Other 192 9.2
Total 265 100 Total 2093 100
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Table 5 The top 5 bacterial species isolated from corresponding specimens

Specimen Total strains Organism (%)
Cerebrospinal fluid 664 CNS (42.8) ABA (13.9) KPN (6.5) SAU (5.3) STR (4.5)
Bile 1530 ECO (27.8) KPN (12.3) EFA (9.7) EFM (9.0) PAE (5.9
Pleural effusion 262 CNS (22. 1 ECO (8.8 SAU (8. 8) ABA (7.6) PAE (7.6)
Abdominal fluid 1072 ECO (26. 0 CNS (10.7) KPN (9.9 EFM (9. 4) ABA (6.2)
Other body fluid 463 CNS (20.5) ECO (13.8) SAU 9.7 ABA (9.5) KPN (8. 6)

CNS = Staphylococcus, coagulase negative, ABA = Acinetobacter baumannii , KPN = Klebsiella pneumoniae , SAU = Staphylococcus au-
reus, STR = Streptococcus spp. s ECO = Escherichia coli , EFA = E. faecalis, EFM=E. faecium, PAE = Pseudomonas aeruginosa.
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MRSA B F ¥ 8 # %% 57. 1% (20/35), MRCNS  MRCNS B #4 tH %% 75. 8% (247/326) .
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Table 6 Resistance and susceptibility rates of Staphylococcus strains isolated from cerebrospinal

fluid to antimicrobial agents in terms of their susceptibility to methicillin (%)

MSSA (15 MRSA (20) MSCNS (87) MRCNS (197)
Antimicrobial agent

R S R S R S R S

Penicillin 100 0 100 0 67.9 32.1 100 0

Oxacillin 0 100 100 0 0 100 100 0
Ampicillin-sulbactam 0 87.5 100 0 20.0 80.0 99.1 0.9
Cefoxitin 0 100 100 0 14.3 85.7 99.4 0.6

Cefuroxime 0 100 100 0 21.7 78.3 100 0

Cefazolin 0 100 100 0 17.0 83.0 100 0
Gentamicin 13.3 80.0 55.0 40. 0 2.6 94.7 50.6 40. 6
Ciprofloxacin 0 100 85.7 14.3 0 94. 4 60.7 32.1
Levofloxacin 0 100 71. 4 21. 4 5.7 88.7 39.7 50.0
Erythromycin 46.7 53.3 85.0 15.0 50. 6 16.9 80. 4 16.5

Vancomycin 0 100 0 100 0 100 0 100

Linezolid 0 100 0 100 0 100 0 100
Teicoplanin 0 100 0 100 0 100 0.7 97.9
Trimethoprim-sulfamethoxazole 46.2 53.8 31.6 68. 4 20. 8 66.2 59,5 34.6
Clindamycin 13.3 80. 0 65.0 35.0 8.5 81.7 46.1 47.6
Rifampin 0 100 55.0 45.0 6.4 93.6 24.0 74.0
Fosfomycin 0 100 33.3 66. 7 21.2 71.2 28.3 69. 6
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Table 7 Resistance and susceptibility rates of Staphylococcus strains isolated from body fluids other than

cerebrospinal fluid to antimicrobial agents in terms of their susceptibility to methicillin (%)

MSSA (43) MRSA (83) MSCNS (79 MRCNS (247)
Antimicrobial agent

R S R S R S R S

Penicillin 87.5 12.5 100 0 65.3 34.7 100 0

Oxacillin 0 100 100 0 0 100 100 0

Ampicillin-sulbactam 13.3 86.7 100 0 5.9 94.1 100 0

Cefoxitin 0 100 100 0 0 100 100 0
Cefuroxime 6.2 93.8 100 0 4.5 95.5 96. 4 3.6
Cefazolin 8.7 91.3 100 0 4.5 95.5 96. 6 3.4
Gentamicin 16.2 81.1 77.5 1.1 8.2 86.9 41.8 53.3
Ciprofloxacin 10.5 89.5 85.3 14.7 7.3 92.7 58.6 34.4
Levofloxacin 4.2 87.5 87.7 8.8 7.5 83.0 55.1 37.2
Erythromycin 57.5 42.5 69. 2 29.5 46,2 52.6 77.0 20.4

Vancomycin 0 100 0 100 0 100 0 100

Linezolid 0 100 0 100 0 100 0 100
Teicoplanin 0 100 0 98.5 0 100 0.6 98.8
Trimethoprim-sulfamethoxazole 25.0 65.0 29.1 64.6 19.5 70.1 65.4 31.3
Clindamyecin 25.6 71.8 69.2 29.5 14.1 80.3 40.8 55.0
Rifampin 5.0 95.0 66.7 33.3 0 100 14.5 84.1
Fosfomycin 4.2 95.8 37.5 53.6 8.9 86.7 18.9 78. 4

8 Hth 50 B A VR 43 BS B 2 M BR B N B B R o ot
& T O 25 Y e 25 R M BURER (%)
Table 8 Resistance and susceptibility rates of E. faecalis
and E. faecium strains isolated from body fluids other

than cerebrospinal fluid to antimicrobial agents (%)

E. faecalis(220) E. faecium(278)

Antimicrobial agent

R S R S
Ampicillin 10. 1 89.9 80, 7 19.3
Gentamicin-high 25.6 69. 4 59.3 40.7
Ciprofloxacin 24.3 46.7 77.6 14.3
Erythromycin 55.1 10. 8 89.0 4.8
Vancomycin 0 100 2.2 97.5
Linezolid 0 100 0.4 99. 6
Teicoplanin 0 100 2.7 97.3
Chloramphenicol 14.9 82.4 3.8 82.7
Fosfomycin 2.4 95,2 13.1 79.8
Rifampin 49.4 27.2 86.5 11.7
Nitrofurantoin 3.9 95.1 34,0 49.4

P | 22 O B 0 A B B 25 ) O R
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Table 9 Resistance and susceptibility rates of E. coli and Table 10 Resistance and susceptibility rates of ESBLs( +)
K. pneumoniae strains isolated from cerebrospinal and ESBLs(~) E. coli and K. pneumoniae strains
fluid to antimicrobial agents (%) isolated from body fluids other than cerebrospinal
E. coli K. pneumoniae fluid to antimicrobial agents (%)
Antimicrobial agent 24) (43) E. coli K. pneumoniae
R S R S Antimicrobial agent ESBLs ESBLs ESBLs ESBLs
Ampicillin-sulbactam 26.3 36.8 62,5 25.0 (+) 391(—) 400 (+) 126(—) 227
Piperacillin 61.9  38.1 82.8 13.8 Piperacillin 98.1 52,5 97.3 31.0
) o Ampicillin-sulbactam 64.8 25.0 70.2 23.3
Piperacillin-tazobactam 0 95.5 45.9 37.8
Piperacillin-tazobactam 8.8 .2 18,9 113
Cefoperazone-sulbactam 4,5 59.1 37.5 40.6 Cefoperazone-sulbactam 24. 4 4.9 31.2 9.0
Imipenem 0 100 27.6  69.0 Cefuroxime 98.0 31.6 94.2 7.5
Meropenem 0 100 250 75.0 Imipenem 25 0.8 95 47
) Meropenem 1.8 0.6 7.1 6.7
Ceftazidime 58.3 41.7 81.4 18.6 .
Ceftazidime 74.5 17.0 71.4 15.6
Cefotaxime 61.9 381 828 17.2 Cefotaxime 97.7 316 94.4 16.1
Cefepime 58.3 71.7 81.4 18.6 Cefepime 79.4 18.6 73.7 16.7
Gentamicin 30,4 59.6  61.0 366 Aztreonam 97.0 6.9 955 7.3
Gentamicin 52.8 30.1 56.2 10.8
Amikacin 0 100 33,3 61.5 o
Amikacin 6.9 2.0 23,0 9.1
Ciproﬂoxacin 30. 4 29.6 59.5 35.7 Ciprofloxacin 72.3 39, 4 54,6 25.6
Trimethoprim-sulfamethoxazole  65.2 34.8 68.4  26.3 Trimethoprim-sulfamethoxazole  64.9  67.3 82.1 46.2

F 11 BWHFE. BT E A R AT AT RS RS 2 R EUR R ()

Table 11 Resistance and susceptibility rates of E. cloacae, E. aerogenes and P. mirabilis strains to antimicrobial agents (%)

E. cloacae (119) E. aerogenes (38) P. mirabilis (39)
Antimicrobial agent

R S R S R S
Piperacillin 51.2 43.8 69.6 21.7 27.8 66.7
Ampicillin-sulbactam 70.2 26.3 76.5 23,5 26.7 66.7
Amoxicillin-clavulanic acid 86. 4 13.6 100 0 18.2 72.7
Piperacillin-tazobactam 18. 4 66.7 26.5 85.8 2.7 97.3
Cefoperazone-sulbactam 17.2 62.7 14,3 57.1 0 95. 8
Cefoxitin 95.7 4.3 100 0 0 100
Cefuroxime 56. 4 33.3 81.0 9.5 31.2 68.8
Imipenem 1.3 91.1 8.7 91.3 0 100
Meropenem 0.9 99. 1 7.1 89.3 0 96. 4
Ertapenem 10.3 79.5 0 83.3 0 100
Ceftazidime 42,2 54.3 45.5 42. 4 13.5 86.5
Cefotaxime 57.1 35.1 73.9 17.4 29. 4 70. 6
Cefepime 6.9 87.9 14.7 82.4 18.9 81.1
Aztreonam 49.0 42.9 50.0 40.0 25.0 75.0
Gentamicin 14,7 82. 4 15.2 84.8 27.8 66.7
Amikacin 3.3 93.5 6.7 93.3 0 100
Ciprofloxacin 11. 4 76.3 8.3 77.8 37.1 60.0

Trimethoprim-sulfamethoxazole 42.7 50.9 47.2 52.8 74.3 25.7
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Table 12 Resistance and susceptibility rates of

A. baumannii and P. aeruginosa strains isolated from

cerebrospinal fluid to antimicrobial agents ( %)

A. baumannii

P. aeruginosa

Antimicrobial agent (92) (26)

R S R S
Ampicillin-sulbactam 62.1 24.1 / /
Piperacillin 82.5 8.8 64,3 35,7
Piperacillin-tazobactam 68.7 24.1 50,0  50.0
Cefoperazone-sulbactam 39.5  38.3  41.7 417
Imipenem 72,9 27.1  50.0 50.0
Meropenem 62.4 37.6 20,0 72.0
Aztreonam / / 41.7 25.0
Ceftazidime 66.7 30.0 46.2 50.0
Cefotaxime 82.0 6.0 / /
Cefepime 64.4 28.7 34,6 50.0
Gentamicin 68.4 27.6 26.1 69.6
Amikacin 49.3  50.7 19.0 81.0
Ciprofloxacin 67.8 32,2  20.0 72.0
Levofloxacin 66.7 25.0 40.0 60. 0
Trimethoprim-sulfamethoxazole  72.9 9.4 / /
Minocycline 15.0  50.0 / /

/: no CLSI breakpoint is available,
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Table 13  Resistance and susceptibility rates of A. bawmannii, P. aeruginosa and S. maltophilia strains

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

A. baumannii (175)

P. aeruginosa (193)

S. maltophilia (74)

Antimicrobial agent

R S R S R S
Ampicillin-sulbactam 62.8 31.4 / / / /
Piperacillin 74.8 12,2 24.6 75.4 / /
Piperacillin-tazobactam 75.0 19. 4 18.9 81.1 / /
Cefoperazone-sulbactam 53.9 33.3 17.7 63.9 / /
Imipenem 67.5 30.7 23.1 75. 4 / /
Meropenem 92.9 0 21.9 76.2 / /
Aztreonam / / 25.8 50.0 / /
Ceftazidime 71.1 24.5 15. 8 79.7 / /
Cefotaxime 71. 4 7.1 / / / /
Cefepime 76.1 22,0 12.6 77.7 / /
Gentamicin 72.3 26. 4 16.0 72.8 / /
Amikacin 49.6 48.9 7.4 84.6 / /
Ciprofloxacin 77.2 21.6 18.1 74,7 / /
Levofloxacin 57.7 38,5 22.3 71.8 9.5 90. 5
Trimethoprim-sulfamethoxazole 80.9 19.1 / / 35,2 63.4
Minocycline 26.3 57.9 / / 0 100

/: no CLSI breakpoint is available.
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