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Hunan Provincial Bacterial Antimicrobial-Resistance Surveillance System .
2011 surveillance report

WEN Xi-mao', FU Chen-chao', REN Nan', ZOU Ming-zxiang', ZHAO Yan-hua*, WU An-
hua' (1 Xiangya Hospital , Central South University, Changsha 410008, China; 2 Hunan Pro-
vincial Clinical Laboratory, Changsha 410008, China)

[Abstract] Objective To investigate the source, distribution and antimicrobial susceptibility of bacteria in patients
with bacterial infection in Hunan Province, so as to provide reference for clinical empirical antimicrobial use. Meth-
ods WHONET 5. 6 software was used for analyzing bacterial drug-resistance surveillance data reported to Hunan
Provincial Bacterial Antimicrobial-Resistance Surveillance System in 2011 by hospitals participating in the system.
Results A total of 24 632 bacterial isolates were collected, 17 413 (70. 69%) isolates had information about the
sources of specimens, 48.87%, 11.95% and 8. 14% of which were sputum, urine and blood specimens respective-
ly. Distribution of bacteria was as follows: gram-positive bacteria 7 784 isolates(31. 60%), gram-negative bacteria
16 848 isolates (68.40%), the top three bacteria were Escherichia coli (17. 68%), Klebsiella pneumoniae
(12.85%), and Staphylococcus aureus (11. 69%). Enterobacteriaceaes were most sensitive to carbapenems (sensi-
tive rate were 90. 2% —98.9%) ; among nonfermentative bacteria, the sensitive rate of Pseudomonas aeruginosa to
amikacin was 80. 0%, Acinetobacter baumannii to cefoperazone/sulbactam was 77. 1% ; the sensitive rate of Sta ph-
ylococcus spp. to teicoplanin, quinupristin/dalfopristin, linezolid, and vancomycin were 90. 5% — 100. 0%, and
37. 4% of Staphylococcus aureus and 69. 8% of coagulase negative Staphylococcus (CNS) were methicillin-resist-
ant; Among Enterococcus spp. s Enterococcus faecalis had the highest sensitive rate to teicoplanin(98. 2%5), and

Enterococcus faecium had the highest sensitive rate to linezolid(96. 4%;). Conclusion Specimens from sterile sites are
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not common, delivery rate of specimens from sterile sites should be enhanced; the main bacteria are gram-negative bacteria,

for the empirical antimicrobial use, antimicrobial agents should be chosen according to probable pathogens.

[Key words ] drug-resistance surveillance; gram-negative bacteria; gram-positive bacteria; methicillin-resistant Staphylo-

coccus aureus ; coagulase negative Staphylococcus ; drug-resistance, microbial; antimicrobial agent
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Table 1 Constitution of bacteria

Bacteria No. of isolates Constituent ratio( %) Bacteria No. of isolates  Constituent ratio( %)

Gram-positive bacteria 7 784 31. 60 P. aeruginosa 2 863 16. 99
S. aureus 2 879 36. 99 A. baumannii 1402 8.32
CNS 2 504 32.17 E. cloacae 695 4,13
E. faecalis 605 7.77 S. maltophilia 465 2.76
S. pneumoniae 490 6.29 E. aerogenes 400 2.37
E. faecium 352 4.52 P. mirabilis 275 1. 63
S. viridans 149 1.91 K. oxytoca 236 1. 40
S. agalactiae 71 0.91 B. cepacia 192 1. 14
S. sanguis 68 0.87 H. influenzae 174 1.03
E. avium 40 0.51 S. marcescens 173 1.03
S. mitis 40 0.51 C. freundii 131 0.78
Others 586 7.53 A. lwof fii 11 0. 66

Gram-negative bacteria 16 848 68. 40 Others 2212 13.13
E. coli 4 355 25.85 Total 24 632 100. 00
K. pneuwmoniae 3164 18. 78
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Table 2 Distribution of specimens of bacteria source

Specimen No. of isolates Constituent ratio( %)
Sputum 8 509 48. 87
Urine 2 081 11. 95
Blood 1417 8. 14
Wound secretion 1325 7.61
Secretion of urogenital system 846 4. 86
Pus 550 3.16
Incisional secretion 383 2.20
Bile 255 1. 46
Nasal swab 216 1.24
Drainage fluid 197 1.13
Seroperitoneum 139 0. 80
Stool 126 0.72
Cerebrospinal fluid 123 0.71
Other body fluid* 150 0. 86
Tissue 72 0. 41
Total 16 389 94,12

# Pleural effusion, intra-articular effusion and amniotic fluid
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Table 3 The top ten bacteria from specimens from patients in non-ICU, ICU,as well as emergency and outpatient department

(%, No. of isolates)

Non-ICU specimen

ICU specimen

Specimen from emergency and

Ranking (n=15 432) (n=691) outpatient department (n=506)
Bacteria Constituent ratio Bacteria Constituent ratio Bacteria Constituent ratio
1 E. coli 18.86(2 910) P. aeruginosa 17.51(121) E. coli 21.94(111)
2 S. aureus 12.42(1 916) CNS 11.72(81) CNS 14.23(72)
3 K. pneumoniae 12.36(1 908) A. baumannii 11. 00(76) S. aureus 12. 65(64)
4 P. aeruginosa 10.93(1 687) K. pneumoniae 10. 27(71) P. aeruginosa 8.10(41)
5 CNS 8.97(1 384) S. aureus 9. 55(66) K. pneumoniae 6.72(34)
6 A. baumannii 5.03(776) E. coli 7.53(52) E. faecalis 3.75(19)
7 E. cloacae 3.03(467) S. maltophilia 6. 95(48) E. faecium 2.37(12)
8 E. faecalis 2.55(393) B. cepacia 3.18(22) E. cloacae 1.98(10)
9 S. pneumoniae 2.07(320) E. faecium 2.60(18) A. baumannii 1. 78(9)
10 S. maltophilia 1. 87(288) E. cloacae 2.46(17) E. aerogenes 1.19(6)
Total 78. 08(12 049) 82.78(572) 74.70(378)
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Table 4 Top ten bacteria from sputum,urine and blood specimens (%, No. of isolates)

Sputum specimen(n =8 509) Urine specimen (n=2 081) Blood specimen(n=1 417)

Bacteria Constituent ratio Bacteria Constituent ratio Bacteria Constituent ratio
K. pneumoniae 20. 48(1 743) E. coli 41.71(868) CNS 36. 70(520)
P. aeruginosa 17.56(1 494) E. faecalis 8.31(173) E. coli 17.93(254)
S. aureus 11.89(1 012) S. aureus 7.54(157) S. aureus 10. 44(148)
E. coli 10.59(901) CNS 7.50(156) K. pneumoniae 5.79(82)
A. baumannii 8. 97(763) K. pneumoniae 6. 54(136) P. aeruginosa 4.45(63)
E. cloacae 3.70(315) E. faecium 4.47(93) A. baumannii 2. 47(35)
CNS 3. 60(306) P. aeruginosa 3.32(69) S. maltophilia 1.27(18)
S. pneumoniae 3.58(305) P. mirabilis 1.97(41) E. faecium 1.20(17)
S. maltophilia 3.17(270) E. cloacae 1.49(31) E. cloacae 1.20017)
E. aerogenes 2. 04174 K. oxytoca 1.11(23) B. cepacia 0.85(12)
Total 85.59(7 283) 83.95(1 747) 82.29(1 166)
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Table 5 Antimicrobial susceptibility test result of E. coli and K. pneumoniae to commonly used antimicrobial agents( %)

. . E. coli K. pneumoniae
Antimicrobial agent - -
No. of isolates R 1 S No. of isolates R 1 S
Ampicillin 3203 88. 5 2.1 9.4 2 539 90. 8 8.0 1.2
Ampicillin/Sulbactam 3272 34.8 27.6 37.6 2 626 31.9 14.8 53.3
Piperacillin/ Tazobactam 3 543 8.1 8.7 83.2 2 687 8.8 5.1 86. 1
Cefazolin 2 236 87.7 3.7 8.6 1 865 78.0 5.4 16.6
Cefuroxime 3013 70.1 3.5 26. 4 1991 46.9 4.6 48.5
Cefotoxime 2 151 80. 8 2.1 17.1 1617 70. 6 2.7 26.7
Ceftriaxone 2 791 78.8 1.5 19.7 2 301 64. 3 1.6 34,1
Ceftazidime 3 815 41.7 7.7 50. 6 2 863 30.7 6.3 63. 0
Cefoperazone/Sulbactam 1 008 9.4 7.8 82.8 766 6.8 7.4 85.8
Cefoperazone 1114 80. 1 1.7 18. 2 853 61. 6 2.7 35.7
Cefepime 3553 46. 6 5.6 47.8 2 699 24,5 3.6 71.9
Cefoxitin 1511 21.8 8.2 70. 0 892 24, 4 4.2 71. 4
Aztreonam 3235 54.1 8.4 37.5 2 558 37.3 10. 6 52.1
Amikacin 3 748 7.3 2.9 89. 8 2 865 7.2 2.0 90. 8
Gentamicin 3793 48.2 5.5 46. 3 2 848 28.1 3.0 68. 9
Imipenem 2132 1.5 0.5 98. 0 1757 1.8 1.0 97.2
Meropenem 2 264 1.3 0.5 98.2 1622 1.8 0.6 97.6
Ciprofloxacin 2523 49,2 6.1 44,7 1917 16. 1 5.9 78.0
Levofloxacin 3118 31.8 16. 2 52.0 2 497 10.2 4.9 84.9
Sulfamethoxazole/ Trimethoprim 3582 66.7 0.4 32.9 2 674 49, 4 0.6 50. 0
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Table 6 Antimicrobial susceptibility test result of P. aeruginosa and A. baumannii to commonly used antimicrobial agents (%)

L . P. aeruginosa A. baumannii
Antimicrobial agent - ;

No. of isolates R 1 S No. of isolates R 1 S
Ampicillin/Sulbactam - - - - 998 47.8 9.9 42.3
Piperacillin 1291 40. 8 0.1 59.1 516 62. 4 5.2 32. 4
Piperacillin/ Tazobactam 2 531 25.9 0.0 74.1 1177 56.7 9.4 33.9
Cefoperazone/Sulbactam 1 005 21.3 13.7 65.0 475 14.1 8.8 77.1
Ceftazidime 2674 26. 8 8.2 65. 0 1303 59.5 5.1 35. 4
Ceftriaxone 1 836 53.8 19.7 26.5 770 56. 8 15.5 27.7
Cefepime 2 652 26. 4 8.8 64.8 1 280 56. 4 8.3 35.3
Aztreonam 2233 33.6 14. 8 51.6 - - - -
Gentamicin 2 629 35.5 4.8 59.7 1247 58. 4 6.4 35.2
Amikacin 2 646 16.9 3.1 80. 0 1275 42.3 3.8 53.9
Ciprofloxacin 2 584 29.0 5.9 65. 1 1237 61.4 2.3 36.3
Levofloxacin 2 334 24,6 10. 8 64.6 1075 39.0 14.2 46.8
Imipenem 1626 24,8 5.9 69. 3 764 50. 1 1.8 48. 1
Meropenem 1610 15.9 5.1 79. 0 679 44.8 4.7 50.5
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Table 7 Antimicrobial susceptibility test result of S. aureus and CNS to commonly used antimicrobial agents (%))

Antimicrobial agent - S aurews - CNS
No. of isolates R S No. of isolates R 1 S
Penicillin 2513 96. 3 0.2 3.4 2 286 91. 4 0.2 8.4
Oxacillin 2 369 37.4 0.4 62.2 2014 69. 8 0.2 30. 0
Cefoxitin 295 43. 4 0.0 56. 6 102 55.9 1.0 43.1
Cefazolin 1 200 41. 4 0.6 58.0 1142 57.7 0.6 41.7
Erythromycin 2 630 65.9 4.7 29. 4 2313 75.7 4.3 20. 0
Sulfamethoxazole/ Trimethoprim 2 559 50. 4 0.2 49, 4 2132 66. 0 0.4 33.6
Clindamycin 2 581 46. 9 3.4 49.7 2179 45.3 4.4 50. 3
Rifampicin 2 488 23.1 3.6 73.3 2173 17.1 3.7 79.2
Vancomycin 2275 0.0 0.0 100. 0 2077 2.0 0.6 97. 4
Linezolid 1410 1.2 0.0 98. 8 1 081 4.0 0.0 96. 0
Teicoplanin 476 1.5 1.5 97.0 285 6.3 3.2 90. 5
Quinupristin/dalpopristin 760 1.6 0.3 98. 1 828 3.6 1.3 95. 1
Gentamicin 2 580 32. 4 6.6 61.0 2275 30. 1 13.0 56.9
Ciprofloxacin 2314 34.9 5.5 59.6 2 036 40. 8 8.8 50. 4
Levofloxacin 2322 32.3 5.3 62. 4 1924 38.7 9.5 51.8
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Table 8 Antimicrobial susceptibility test result of E. faecalis and E. faecium to commonly used antimicrobial agents (%)

L . E. faecalis E. faecium
Antimicrobial agent - -
No. of isolates R S No. of isolates R 1 S
Penicillin 525 24.6 1.5 73.9 300 74.3 0.7 25.0
Ampicillin 302 14,2 0.0 85.8 180 73.3 0.6 26. 1
High-level gentamicin 167 31.7 12.6 55.7 97 40.2 11.3 48.5
Vancomycin 546 1.5 1.5 97.0 330 3.6 0.6 95.8
Teicoplanin 170 1.2 0.6 98.2 94 5.3 2.1 92.6
Linezolid 224 5.3 2.7 92.0 82 2.4 1.2 96. 4
Quinupristin/Dalpopristin 177 70.1 14.7 15.2 86 5.8 9.3 84. 9
Erythromycin 519 70.3 13.3 16. 4 295 87.8 5.8 6. 4
Rifampicin 291 48.1 17.5 34. 4 187 64. 2 12.8 23.0
Tetracycline 421 65.8 3.1 31.1 237 57.8 4.6 37.6
Ciprofloxacin 340 25.3 16.5 58.2 220 77.3 9.5 13.2
Levofloxacin 510 22.5 5.7 71.8 296 73.0 4.7 22,3
Nitrofurantoin 376 5.8 5.1 89. 1 200 24.0 38.5 37.5
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