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ABSTRACT Objective: To investigate the distribution and antibiotic resistance of clinical bacteria isolated from 17 tertiary hospitals
in year 2013 in Xinjiang in China. Methods: Antimicobial susceptibility test was carried out for the clinical isolation according to an
agreed protocol using Minimum inhibitory concentration (MIC) and Kirby-Bauer (K-B) method. And the results were analyzed. Results:
44,022 clinical bacteria were isolated, Gram-positive bacteria and Gram-negative bacteria accounted for 13,287 (30.2 %) and 30,735
(69.8 %). The detection rate of extended-spectrum beta-lactamase (ESBLs) in Escherichia coli, Klebsiella pneumoniae and Proteus
mirabilis was 66.2 %, 48.0 % and 52.0 %, respectively. The resistance rates of Acinetobacter baumannii and Pseudomonas aeruginosa to
Imipenem and Meropenem were 51.8 %, 30.4 % and 37.6 %, 22.9 %, respectively. The detection rate of methicillin-resistant strains in
Staphylococcus aureus (MRSA) and coagulase-negative Staphylococcus (MRSCN) was 27.7 % and 79.8 %, respectively. The detection
rate of Streptococcus pneumoniae of children under the age of 14 to Penicillin G (4.2 %) was higher than adults over the age of 15. The
Extremely-drug Resistant (XDR) of Acinetobacter baumannii, Pseudomonas aeruginosa, Escherichia coli and Klebsiella pneumonia were
381 (9.6 %), 57 (1.7 %), 6 (0.1 %) and 16 (0.3 %), respectively. Conclusion: From the distribution of clinical isolation of bacteria and
antibiotic resistance analysis, bacterial resistance is widespread, antimicrobial resistance monitoring should be strengthened, and the
rational use of antibiotics should be improved.
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Fig. 1 Constituent ratio (%) of the specimens sources
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Table 1 Constituent ratio (%) of Gram-positive bacteria and Gram-negative bacteria

Organism No. of strains %
Gram-positive bacteria 13287 30.2
Staphylococcus aureus 5013 11.4
Staphylococcus epidermidis 1793 4.1
Streptococcus pneumoniae 1263 2.9
Enterococcus faecium 1150 2.6
Enterococcus faecalis 2.2
Staphylococcus haemolyticus 1.3
Staphylococcus hominis 1.1
Other 2040 4.6
Gram-negative bacteria 30735 69.8

Escherichia coli

9956 22.6
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Klebsiella pneumoniae 6435 14.6
Acinetobacter baumannii 3989 9.1
Pseudomonas aeruginosa 3444 7.8

Enterobacter cloacae 1613 3.7
Klebsiella oxytoca 784 1.8
Proteus mirabilis 710 1.6
Serratia marcescens 465 1.0
Stenotrophomonas maltophilia 442 1.0
Other 2897 6.6

Total

44022

100.0
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Table 2 Susceptibility rate of Enterobacterlaceae to antimicrobial agents(%)

Klebsiella Enterobacter
Escherichia coli Klebsiella oxytoca  Proteus mirabilis  Serratia marcescens
pneumoniae cloacae
Antimirobial agent
No. of S No. of No. of No. of No. of No. of S
strains strains strains strains strains strains
Ampicillin 7367 81.7 154 5001 854 12 743 653 7.3 591 802 39 575 635 346 173 53.8 104
Piperacillin 8073 594 30.7 5090 372 579 1271 286 655 605 359 579 616 119 68.7 281 6.1 90.7
Cefoperazone/Sul-
5683 40 804 3602 76 80.0 919 122 782 420 88 81.7 380 03 942 332 39 858
bactam
Ampicillin/Sulbac-
7016 51.7 28.0 4713 334 599 679 460 389 557 359 503 556 329 595 141 454 326
tam
Piperacillin/Tazoba
7575 22 942 5041 42 913 1306 74 846 619 58 901 594 0.7 981 296 2.7 942
ctam
Cefazolin 7530 67.1 31.1 5004 393 581 1095 973 2.7 594 588 404 591 59.6 386 259 100 0.0
Cefuroxime 7358 59.0 373 4524 364 61.1 995 426 294 532 425 523 573 398 593 218 885 14
Ceftazidime 8049 274 69.0 5106 20.0 77.6 1273 261 719 602 179 80.4 615 55 932 384 245 71.6
Ceftriaxone 7663 59.7 40.1 5126 34.0 656 1294 359 633 621 351 642 591 303 67.6 295 9.5 90.2
Cefepime 8353 182 782 5392 133 85.0 1339 95 884 635 107 87.7 631 68 922 299 3.0 963
Cefotetan 5319 2.6 96.1 3666 2.8 964 - - - 552 82 89.1 403 30 968 225 04 987
Aztreonam 6894 399 59.0 4759 246 750 1264 286 704 609 269 722 557 84 912 294 82 O91.1
Imipenem 8294 0.7 989 5316 1.6 973 1337 52 934 633 44 938 529 31 922 298 0.7 943
Meropenem 5990 04 99.5 3581 1.7 982 900 57 934 513 49 949 518 08 992 205 2.0 98.0
Amikacin 6692 9.3 87.0 4143 6.7 916 1019 9.1 900 586 65 935 483 54 917 254 47 929
Gentamicin 8073 45.1 542 5132 234 76.0 1272 183 79.0 619 21.7 767 620 24.0 632 272 29 963
Ciprofloxacin 8345 53.8 442 5379 134 852 1339 100 869 634 199 77.1 630 36.8 502 298 2.0 97.0
Levofloxacin 6343 51.8 448 4483 95 872 1058 62 923 577 168 775 519 158 674 254 12 98.0
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Table 3 Susceptibility rate of non-fermenting bacteria to antimicrobial agents(%)

Acinetobacter baumannii Pseudomonas aeruginosa Stenotrophomonas Burkholderia cepacia
Antimirobial agent maltophilia
No. of S No. of S No. of S No. of S
strains strains strains strains
Ampicillin 2581 68.0 25 5743 99.4 0.3 - - - - - -
Piperacillin 3255 59.4 36.7 6202 22.4 54.7 - - - - - -
Cefoperazone/Sulbactam 2596 28.3 45.1 3851 9.1 71.0 156 21.8 50.0 - - -
Ampicillin/Sulbactam 2385 483 46.2 5589 98.4 1.1 - - - - - -
Piperacillin/Tazobactam 3472 527 41.9 6360 13.6 59.7 - - - 13 0.0 84.6
Cefazolin 2583 99.1 0.9 5752 99.7 0.3 - - - - - -
Cefuroxime 2307 83.8 2.8 5498 99.1 0.5 - - - - - -
Ceftazidime 3275 51.5 41.6 6234 19.5 66.7 - - - 40 25 90.0
Ceftriaxone 3472 53.9 15.1 6061 97.8 1.7 - - - - - -
Cefepime 3497 49.4 41.3 6397 11.8 73.2 - - - - - -
Cefotetan 2091 96.3 29 4476 97.3 22 - - - - - -
Aztreonam 3350 72.3 7.0 4912 355 42.0 - - - - - -
Imipenem 3480 51.8 45.7 6377 30.4 62.7 - - - - - -
Meropenem 434 37.6 61.5 5430 229 72.0 - - - 29 0.0 96.6
Amikacin 1936 26.9 71.8 4215 49 94.3 - - - - - -
Gentamicin 3314 50.7 47.4 5954 13.3 80.6 - - - - - -
Ciprofloxacin 3496 55.2 439 6393 19.2 71.8 - - - - - -
Levofloxacin 2608 333 513 5868 18.6 73.0 467 6.0 90.8 - - -
Minocycline 454 19.8 70.9 - - - 467 39 92.5 139 2.9 95.0
Sulfamethoxazole - - - - - - 332 72 90.7 50 14.0 86.0
Polymixin B 1301 0.8 95.2 963 0.8 99.2 - - - - - -
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Table 4 Susceptibility rate of Staphylococcus to antimicrobial agents(%)

Staphylococcus aureus Staphylococcus epidermidis Staphylococcus haemolyticus ~ Staphylococcus hominis
Antimirobial agent  No. of No. of No. of No. of
) R S ) R S ) R S ) S
strains strains strains strains
Penicillin G 3791 95.7 43 1591 952 4.8 514 96.7 33 445 91.7 8.3
Oxacillin 3836 31.2 68.8 1596 81.2 18.8 526 85.9 14.1 447 74.3 25.7
Cefazolin 742 423 57.7 225 81.8 18.2 60 95.0 5.0 87 71.0 23.0
Cefoxitin 2673 27.7 72.3 843 81.6 18.4 179 93.9 6.1 242 80.6 19.4
Gentamicin 3686 26.2 71.1 1538 12.9 78.7 500 48.8 40.4 462 6.1 89.2
Rifampin 3796 229 77.1 1607 10.0 89.7 553 22.4 76.5 479 12.3 86.8
Ciprofloxacin 3683 26.7 71.8 1528 442 454 525 76.6 19.4 464 334 60.3
Levofloxacin 3049 234 75.2 1360 50.2 45.7 481 75.1 20.8 409 40.3 57.2
Moxifloxacin 3015 21.6 76.0 1320 14.9 47.7 473 37.0 22.4 366 31.1 56.0
Sulfamethoxazole 3816 9.5 90.5 1558 54.8 452 543 379 62.1 471 58.2 41.8
Clindamycin 3215 33.6 65.4 1469 35.0 61.7 542 59.8 38.7 457 36.1 61.9
Erythromycin 3796 63.5 34.0 1601 76.3 222 529 93.2 5.7 477 88.5 10.5
Linezolid 3005 0.0 100.0 1313 0.0 100.0 491 0.0 100.0 388 0.0 100.0
Vancomycin 3836 0.0 100.0 1607 0.0 100.0 549 0.0 100.0 479 0.0 100.0
Tetracycline 2768 29.7 69.9 1202 24.1 74.8 467 28.3 71.1 379 39.6 57.5

x5 BHREBRERAEHHE(%)

Table 5 Susceptibility rate of Enterococcus to antimicrobial agents(%)

Enterococcus faecium Enterococcus faecalis
Antimirobial agent
No. of strains R 1 S No. of strains R 1 S
Penicillin G 321 97.2 0.0 2.8 235 14.0 0.0 86.0
Ampicillin 322 96.9 0.0 3.1 235 10.6 0.0 89.4
Gentamicin-High 347 74.4 0.5 25.1 298 26.2 1.3 72.5
Rifampin 392 87.5 2.6 9.9 277 56.0 14.8 292
Ciprofloxacin 283a 92.9 5.3 1.8 209 373 39.7 23.0
Fosfomycin 308 13.6 1.7 84.7 252 7.5 32 89.3
Erythromycin 315 94.6 3.5 1.9 235 68.5 26.0 5.5
Nitrofurantoin 375 46.7 11.2 421 198 7.6 7.0 85.4
Linezolid 468 0.2 1.5 98.3 326 1.8 3.7 94.5
Vancomycin 318 0.6 1.3 98.1 223 0.9 3.1 96.0
Teicoplanin 663 1.4 0.6 98.0 455 0.9 0.4 98.7
Chloramphenicol 319 13.2 18.8 68.0 266 252 7.5 67.3
Tetracycline 295 57.3 1.3 41.4 223 65.0 3.6 314
eI CTX-M %KJ%) AmpC B- NI RE IS X 2 HOA P E &R it 25

J AT VR A 2 e PR B B0 A RO o, T L T 2 DRI R o RS B B SRR P o8, AR it b . Herp
WIEAEIS 2, U HIZ TR 75 TR0 AR R AT RN (CRE) DU R SE B (A 8 A R MR i o 32, © ik i R
ALY B, FEEIEL R Z R 25560, 40 AmblerA (B, LAY HERLIS, AT, FR M5 T B A LA T TR A Bl R
D 4 B- NBEIERE T AR T S BERE IR GBI B- RGN SR HU A RARE b BT 2y, T PN T A0 T R RE S S
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Table 6 Susceptibility rate of Streptococcus pneumonia of all ages to antimicrobial agents(%)

R 6 BEMRMREREHEE(%)

Antimirobial Age of 0-14 2 15 years old
agent No. of strains R 1 S No. of strains R 1 S
Penicillin G 120 42 0.8 95.0 281 2.1 6.1 91.8
Levofloxacin 785 0.4 0.2 99.4 232 3.9 1.7 94.4
Sulfamethoxa-

oo 779 91.5 3.8 4.7 204 60.8 83 30.90
Clindamycin 779 95.6 0.8 3.6 216 77.3 1.4 213
Erythromycin 780 97.2 0.6 22 231 84.4 1.3 14.3

Linezolid 782 0.0 0.0 100.0 234 0.0 0.0 100.0
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