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Analysis of bacterial resistance monitoring results in a tertiary hospital in Shenyang in 2022
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Abstract Objective To analyze pathogen distribution and drug resistance in a tertiary hospital in Shenyang in 2022 and provide evi-
dence-based guidance for this and other hospitals to formulate antibacterial drug application strategies. Methods In 2022, bacterial iso-
lates collected from patients in a tertiary hospital in Shenyang were identified and subjected to drug sensitivity tests based on the require-
ments of the national clinical laboratory operation procedures. The data were analyzed using Whonet 5.6 software. Results  In total ,4 968
pathogenic strains were isolated from this hospital in 2022. The top five isolates were Escherichia coli,Klebsiella pneumoniae , Acineto-
bacter baumannii , Enterococcus faecalis ,and Pseudomonas aeruginosa. The resistance rates of Escherichia coli and Klebsiella pneumo-
niae to carbapenems were 1.9% and 17.7% ,respectively. The resistance rates of Enterobacter cloacae to imipenem and meropenem were
26.7% and 25.0%,respectively. The isolation rate of methicillin-resistant Staphylococcus aureus (MRSA) was 15.6%. The resistance
rates of vancomycin-resistant Enterococcus and linezolid-resistant Enterococcus faecalis were 7.1% and 11.6% , respectively. The resist-
ance rates of tropical yeasts to fluconazole was >20%. Conclusion The distribution and drug resistance of pathogens in this hospital
differed from those in other regions of China. The drug resistance of strains in this hospital should be closely monitored to understand the
distribution and drug resistance of pathogens in a timely manner and to provide guidance for the diagnosis and treatment of infections.
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Tab.1 Department distribution of main pathogenic bacteria
Pathogen ICU OTb EM RM NE CS NS PS UR  HB ES GC M ID  Rheum  GI  Other
Escherichia coli 49 30 63 8 37 1 8 23 56 13 31 9 30 8 37 9 230

Klebsiella pneumoniae ss. pneumoniae 50 39 67 47 51 119

Acinetobacter baumannii 80 61 43 56 57 22
Enterococcus faecium 50 70 38 21 43 2
Pseudomonas aeruginosa 45 29 29 40 22 22
Staphylococcus aureus ss. aureus 5 2 24 14 5 46
Staphylococcus epidermidis 28 13 12 9 8 5
Stenotrophomonas maltophilia 32 28 13 26 17 14
Enterococcus faecalis 11 18 11 1 11 0
Staphylococcus hominis ss. hominis 2 4 29 7 2 4
Enterobacter cloacae 13 14 4 8 5 6
Candida albicans 24 16 9 15 6 3
Proteus mirabilis 11 9 4 4 5 3
Streptococcus agalactiae 1 0 0 1 0 1
Candida parapsilosis 12 16 4 4 0 0
Staphylococcus haemolyticus 5 6 5 3 3 0
Acinetobacter pittii 7 2 1 3 1 0
Candida tropicalis 10 4 6 8 1 0
Chryseobacterium indologenes 5 32 1 2 1 2
Other 118 80 55 43 29 28
Total 578 493 418 320 304 284

26 16 13 17 8 17 8 22 9 10 98
51 19 1 16 1 11 1 5 2 5 48
17 28 14 18 2 13 0 21 2 13 7
27 19 5 11 9 11 3 2 5 4 87
16 1 2 4 16 1 9 5 2 2 95
8 5 11 12 11 6 1 3 3 4 79
14 9 1 8 1 4 1 3 1 3 33
4 4 20 4 9 8 2 3 5 5 49
1 2 4 3 4 5 0 1 3 1 48
3 11 1 4 2 4 2 2 2 1 38
1 6 3 5 2 1 2 3 3 1 14
1 2 18 0 1 5 0 1 3 4 32
1 0 8 0 2 0 33 0 2 0 34
0 4 5 1 2 0 3 0 1 19
0 4 3 3 3 2 1 0 2 1 19
4 1 2 3 2 0 1 1 1 1 9
3 1 1 0 3 0 0 2 3 13
2 1 0 3 0 0 0 1 0 0 3
26 33 16 20 21 30 7 15 18 12 181

213189 179 149 129 129 101 101 100 80 1201

ICU, intensive care unit; OTD,organ transplantation department; EM, emergency medicine; RM, respiratory medicine; NE, neurology ; CS, cardiac sur-

gery; NS, neurosurgery ; PS, pancreatic surgery; UR, urology; HB, hepatobiliary surgery; ES, emergency surgery; GC, geriatric cardiology ; IM, internal

medicine outpatient clinic; 1D, infectious diseases; Rheum, rheumatology andimmunology ; GI, gastroenterology.
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Tab.2 Distribution of main pathogenic bacteria isolated from common specimen types

Bacteria n Urine  Respiratory ~ Fluid Blood  Secretion ~ Bile  Catheter Abﬁ(;rindinal Cereﬁz;zpinal Tissue P};{E:;l Other
Escherichia coli 648 338 27 75 85 78 29 1 7 1 0 1 6
Klebsiella pneumoniae 617 109 273 78 60 57 16 9 3 6 2 1 3
Acinetobacter baumannii 479 42 249 71 34 19 23 17 8 12 0 3 1
Enterococcus faecium 424 211 0 90 40 15 39 11 7 4 5 1 1
Pseudomonas aeruginosa 370 33 201 54 13 37 15 5 3 3 3 1 2
Staphylococcus aureus 249 10 98 21 16 91 0 3 2 0 5 0 3
Staphylococcus epidermidis 218 34 0 25 79 32 4 18 10 5 5 4 2
Stenotrophomonas maltophilia 208 13 114 37 4 11 17 0 4 5 0 2 1
Enterococcus faecalis 165 93 1 19 15 19 6 4 0 4 3 1 0
Staphylococcus hominis 140 8 0 4 108 5 0 11 1 0 0 1 2
Enterobacter cloacae 120 20 30 22 15 21 5 3 1 1 2 0 0
Candida albicans 114 27 4 37 11 17 7 9 1 0 0 0 1
Proteus mirabilis 103 61 12 6 6 14 3 1 0 0 0 0 0
Streptococcus agalactiae 83 31 3 0 2 14 0 0 0 0 1 0 32
Candida parapsilosis 71 8 1 10 37 3 3 5 1 0 1 1 1
Staphylococcus haemolyticus 60 10 0 13 16 11 3 1 2 0 1 2 1
Acinetobacter pittii 59 11 16 13 2 3 5 3 2 3 1 0 0
Candida tropicalis 55 21 4 6 16 4 0 3 0 1 0 0 0
Chryseobacterium indologenes 53 13 5 21 2 1 6 0 1 4 0 0 0
Other 732 156 125 122 113 9 53 15 13 11 13 9 6
Total 4968 1249 1163 724 674 548 234 119 66 60 42 27 62
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Tab.3 Resistance and sensitivity rates of Enterobacteriaceae to antibiotics (%)

Fscherichia coli K]P,hsie]]la Enterobacter Protens mirabilis Serratia Klebsiella Enterobacter Citz'ohac?frr
pH(’Hm()IH{lC‘ C]()r'i[?ﬂ(’ marcescens ()Xj’f()(?{l HCI'()gf?HﬁS ﬁ'{?llnd]l
Antibiotics (n=648) (n=617) (n=120) (n=103) (n=47) (n=45) (n=36) (n=32)

RS RS RS RS RS RS RS RS

Ampicillin 8.0 180 - - -~ &7 363 - - -
Piperacillin 555 328 377 S84 531 416 87 699 118 764 310 595 212 667 312 407

Amoxicillin/clavulanic acid 158 550 280 607 - - 97 72 - - 150 W00 - - - -
Cefoperazone/sulbactam 41 885 MBS 7T 369 44 0 100 71 834 184 763 0 967 120 680

Piperacillinftazobactam 20 943 203 769 258 584 0 100 49 853 44 867 56 805 - -

Cefuroxime 571 393 383 93 678 157 05 466 - - 250 636 394 485 - -

Cefotetan 27 90 143 $7 - - 0 100 - - 24 96 - - - -
Ceftazidime %4 28 265 699 508 484 29 961 64 936 1Ll 889 361 639 469 53l
Ceftriaxone 554 446 366 634 569 422 350 650 268 683 22 718 429 511 469 531
Cefepime 198 726 245 737 358 25 19 85 64 82 67 B3 1Ll 861 94 8§15
Meropenem 19 978 177 818 250 73 10 90 64 936 44 956 - 972 62 938
Tmipenem 19 979 177 &1 267 61 - - 83 97 44 956 56 722 65 903
Ciprofloxacin 72 26 407 546 467 466 602 39 85 9L5 289 7L 306 555 281 688
Levofloxacin 66 122 288 522 283 400 373 33 85 851 22 689 56 500 188 624
Gentamicin 394 598 260 723 276 664 146 512 79 9.1 93 907 88 912 94 906
Tobramyein 165 586 187 665 258 617 68 6.1 43 787 44 889 83 834 0 8§15
Amikacin 23 974 49 951 92 90 10 90 0 100 0 10 0 100 0 100
Trimethoprimfsulfamethoxazole 585 415 252 748 342 658 544 456 0 100 244 756 306 694 250 750
Astreonam 378 617 31 684 433 567 29 911 64 915 133 867 389 6L1 375 594
Nitrofurantoin 27 918 31158 230 30 - - - - 24 690 303 30 3 907

Tigeeycline 05 990 21 945 0 891 - - - - -

R, resistence;S, sensitive.
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Tab.4 Resistance and sensitivity rates of common non-fermenting bacteria to antibiotics (%)

Antibiotios Acinetobacter baumannii (n = 479) Pseudomonas aeruginosa (n = 370)
R S R S
Piperacillin - - 15.2 65.1
Piperacillin/tazobactam 87.4 11.3 8.7 69.2
Cefoperazone/sulbactam 47.7 15.2 8.1 77.3
Ceftazidime 85.2 13.5 13.1 73.5
Ceftriaxone 59.3 20.3 - -
Cefepime 69.6 16.6 8.9 83.0
Imipenem 85.2 14.4 36.1 57.4
Meropenem 86.8 12,5 324 63.8
Ciprofloxacin 85.6 14.0 15.4 78.1
Levofloxacin 61.8 14.6 153 80.6
Gentamicin 80.6 18.8 8.6 88.1
Tobramyein 79.7 19.5 8.4 90.5
Amikacin 80.8 19.2 1.1 97.5
Aztreonam - - 23.1 55.1
Trimethoprim/sulfamethoxazole 74.9 25.1 - -
Minocycline 42 72.6 - -
Tigecycline 1.8 93.6 - -
Colistin 0.9 97.2 - -

R, resistence;S, sensitive.

R6 HEIKARBRMNEGYNTMREREGEE (%)
Tab.5 Resistance and sensitivity rates of Staphylococcus to antibiotics (%)

Antibiotics MRSA (n=39) MSSA (n=211) MRCNS (n =381) MSCNS (n=101)
R S R S R S R S
Penicillin 100.0 0 82.0 18.0 100.0 0 81.1 17.8
Oxacillin 100.0 0 0 100.0 100.0 0 0 100.0
Gentamicin 12.8 87.2 7.1 87.2 19.2 72.4 2.0 95.0
Rifampin 0 100.0 0 99.5 7.2 90.5 1.0 98.0
Ciprofloxacin 28.2 71.8 19.9 76.3 66.3 239 16.0 76.0
Levofloxacin 25.6 71.8 19.9 78.2 74.8 24.4 20.8 77.2
Trimethoprim/sulfamethoxazole 10.3 89.7 30.3 69.7 58.3 41.7 26.3 73.7
Clindamycin 74.4 25.6 54.0 46.0 64.6 34.4 29.0 70.0
Erythromycin 82.1 17.9 69.2 30.8 87.9 10.3 68.3 30.7
Nitrofurantoin 0 100.0 0 100.0 1.1 98.2 1.0 98.0
Linezolid 0 100.0 0 100.0 3.7 96.3 0 100.0
Vancomycin 0 100.0 0 100.0 0 100.0 0 100.0
Teicoplanin 0 100.0 0 100.0 - - - -
Tetracycline 333 66.7 11.4 88.6 21.8 76.8 12.9 87.1
Tigecycline 0 100.0 0 100.0 0 100.0 0 100.0

R, resistence;S, sensitive.
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Tab.6 Resistance and sensitivity rates of Enterococcus faecium and Enterococcus faecalis to antibiotics (%)

Enterococcus faecium (n = 424)

Enterococcus faecalis (n = 165)

Antibiotics
R S R S
Penicillin 95.4 4.6 1.2 98.8
Ampicillin 94.8 52 0.6 99.4
Ciprofloxacin 94.1 4.7 41.8 55.2
Levofloxacin 94.0 53 424 552
Erythromycin 90.3 3.8 75.0 4.3
Nitrofurantoin 62.1 19.8 0.6 98.2
Streptomycin-high 522 47.8 30.4 69.6
Tetracycline 41.8 58.0 80.6 19.4
Gentamicin-high 34.6 65.2 53.1 46.9
Vancomycin 7.1 92.9 0 100.0
Teicoplanin 53 94.7 0 98.3
Linezolid 1.2 98.8 11.6 85.4
Tigecycline 0 100.0 0 100.0

R, resistence;S, sensitive.
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