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Abstract: Objective To analyze the drug resistance of Klebsiella pneumoniae in Liuzhou Traditional Chinese Medicine Hospital
from 2010 to 2019, and to explore the correlation between the drug resistance rate of Klebsiella pneumoniae and the use of antibiotics.
Methods The data of inpatients in Liuzhou Traditional Chinese Medicine Hospital from January 2010 to December 2019 were
consulted, the drug resistance rate of Klebsiella pneumoniae to different antimicrobial agents was counted, and the correlation between
drug resistance rate of Klebsiella pneumoniae and the use of antimicrobial agents was analyzed. Results A total of 8 082 strains of
Klebsiella pneumoniae were isolated from Liuzhou Hospital of traditional Chinese medicine from 2010 to 2019. The drug resistance
rate of Klebsiella pneumoniae detected to various antibiotics fluctuated, and there was no obvious continuous growth. In the use of
antimicrobial agents in Liuzhou Traditional Chinese Medicine Hospital in 2010—2019, B-lactams dominated, and the annual usage
accounted for more than 50% of the total dosage, ranking second in quinolones. The correlation analysis showed that the drug
resistance rate of Klebsiella pneumoniae to amikacin was correlated with the use of aminoglycosides and amikacin (R=0.890, P=0.010,
R=0.175, P=0.011). The drug resistance rate to ciprofloxacin was correlated with the use of ciprofloxacin (R=0.949, P=0.000). The
drug resistance to meropenem was correlated with the use of meropenem (R=0.729, P=0.017). Conclusion The use of antimicrobial
agents is correlated with the drug resistance rate of Klebsiella pneumoniae. In order to reduce bacterial drug resistance, it is necessary to
continue to strengthen the supervision of antimicrobial agents and improve the level of rational clinical use of antimicrobial agents.
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Table 1 Top 5 departments and distribution of Klebsiella pneumoniae strains in 2010—2019

- AR H B F1A 24 H34 44 54

S BE o nltk A= n/tk R n/tk e n/tk = n/tk
2010 538 MR AEL 197 FhEE R 80 LoffshRL 42 LEAR 36 WNWE 30
2011 713 FENAR 195 MEER PR 153  EREEZE 54 LMIMEAR 52 YRR 50
2012 914 WEIRARL 214 R AL 161 ekt 80 HEME¥F 75 LMEAR 63
2013 845 BRI ER 171 sRE AR 111 EEESR 89 AR 75 fEE 72
2014 674 WEIRARE 140 FRE R 106 LIMUEANFRE 71 MHEAFR 46  ESEEFR 42
2015 1019 HZLNE 239 IR AR 199  ESEEEARL 99 mEWE 96 MR 71
2016 938 WA 300 MEER PR 162 EAEEAF 68 MuEEL 56  EE 49
2017 689 MEIR I RE 201 MR 99  ESEEEERE 72 MRl 47 DIMENE 34
2018 920 RN R 235 EEERZERL 161 MEPNER 148 i E 64  fRws R 32
2019 832 PR AL 217 &R 150 ESEERHRL 135 ARl 43 s Fl 37
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Table 2 Drug resistance rate of Klebsiella pneumoniae from 2010 to 2019

e i 25 %/% ST 2

2010 4 2011 £ 2012 4 2013 4F 2014 4F 20154 2016 4 2017 4 2018 £ 2019 4F /%
FRRE 1301  7.83 6.75  4.94 3.27 1.27 3.54 2.76 1.59 2.42 4.37
TR 313 3130 2547 1213 1655 2046 2076 1443  — — 19.92
IRRER 3494 3982 2865 1737 1382 1746 2114 1830 15.28 2093  22.19
WHE 56.32 38.94 3202 2485 2436 2705 2367 1692 «— 29.67  27.85
FI A 23.69 3452 2861 2275 1727 2243 1924 1523 1701 2473 2255
WEDE — — — — 19.66 2577 2494 2244 2314 2690 2468
LT 3506 2957 2676 2515 19.27 13.06 1557 14.46 8.80 9.83  17.19
D (R 46.28 4765 6667 @ — — — — — — — 47.11
S b 4435 4359 4130 3144 2200 27.86 3342 3074 3081 3236 33.24
L fthng 46.94 4484 5358 26.80 2000 2092 2038 2353 2396 28.13  30.32
ARTUARET IR 3599 4359 5142 3817 3757 4185 50.63 4355 100.00 40.06  43.46
W 7 75 A A i B2 30 2435 2046 4480 1856 2541 1965 17.98 1591 10.76 18.11 2150
B-REM R LR 5714  — — — — — — 4182 3342 32.83  36.27
Sk R 1 £7 B2 30 — — — — — — — 10.29  100.00 9.97 11.00
ZMEE 4325 4324 4494 3593 1869 2486 2996 2439  26.87 31.05 3201
LB R 2.58 1.12 2.16 1.95 073 092 0.63 1.16 2.87 4.18 1.91
W R — — — — — — — — 6.86 6.03
B x — — — — — — 1.94 1.82 1.15 153
ST 56.32 56.07 54.86 3937 31.76 3584 3097 3276 3224 3545  39.86
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Table 3 Consumption and proportion of various antibiotics in 2010—2019
B MBS W U R 2 BT pENLl eSS AIeS
I DDDs 7 t/% DDDs 7 t/% DDDs i H/% DDDs 7 b/% DDDs 7 E/%
2010 117 175 61.23 4449 2.32 12 816 6.70 12118 6.33 301 0.16
2011 106 040 54.60 36 212 18.64 8859 4.56 12941 6.66 359 0.18
2012 65 402 56.42 23398 20.19 2299 1.98 9997 8.62 295 0.25
2013 79 640 54.60 31641 21.69 2718 1.86 12 473 8.55 467 0.32
2014 136 422 60.48 42 842 18.99 2543 113 13 440 5.96 1088 0.48
2015 79 832 59.34 25 658 19.07 1406 1.05 10901 8.10 432 0.32
2016 101 212 62.86 28 066 17.43 1594 0.99 10 541 6.55 794 0.49
2017 87 904 57.67 27984 18.36 3 066 2.01 10 000 6.56 945 0.62
2018 109 904 59.87 36 287 19.77 2953 161 8539 4.65 982 0.53
2019 137 708 62.84 40952 18.69 1727 0.79 10 303 4.70 1501 0.68
it 1021 238 59.25 297 490 17.26 39982 2.32 111 252 6.45 7164 0.42
N e NI B SVREES PLHEZY ENIIES
i DDDs L6 /% DDDs  filt/%  DDDs fitt/% DDDs  (5H/%  DDDs  filh/%
2010 1458 0.76 12 252 6.40 22 503 11.76 5972 3.12 2314 1.21
2011 2332 1.20 7927 4.08 12 436 6.40 5503 2.83 1611 0.83
2012 1251 1.08 3351 2.89 6522 5.63 2509 2.16 886 0.76
2013 1352 0.93 5509 3.78 7470 5.12 2937 2.01 1647 1.13
2014 1922 0.85 6 662 2.95 13121 5.82 4913 2.18 2624 1.16
2015 893 0.66 3443 2.56 8 568 6.37 3105 231 297 0.22
2016 622 0.39 3715 231 9751 6.06 4581 2.85 126 0.08
2017 1367 0.9 5284 3.47 8 706 5.71 6872 451 294 0.19
2018 760 0.41 4843 2.64 10 058 5.48 8599 4.68 651 0.35
2019 1273 0.58 6 032 2.75 9 958 4.54 8 757 4.00 934 0.43
it 13230 0.77 59019 3.42 109 093 6.33 53 748 3.12 11 382 0.66
4 2010—2019 & p-AE AR LA HYRIER SR AL
Table 4 Usage and proportion of p-lactam antibiotics in 2010—2019nian
e HHEEE DS B- PN Bk e 21 +- Bl 1) 5 eSS Foth B RBEALK
DDDs  (l/%  DDDs 5 L% DDDs i E/% DDDs  (5lk/% DDDs  dilk/%
2010 3349 2.81 76 098 63.85 34 314 28.79 975 0.82 2439 2.05
2011 4 463 4.13 66 174 61.24 32423 30.01 623 0.58 2 357 2.18
2012 2 640 3.92 28 650 42.50 30924 45.87 914 1.36 2274 3.37
2013 2 666 3.27 43474 53.24 29 507 36.14 1078 1.32 2915 3.57
2014 5294 3.82 76 246 55.08 45178 32.63 1380 1.00 8 323 6.01
2015 3479 4.25 40 957 50.04 31227 38.15 1558 1.90 2610 3.19
2016 3782 3.66 56 604 54.83 38 261 37.06 2102 2.04 462 0.45
2017 2801 3.11 50 707 56.39 27507 30.59 3918 4.36 2971 3.30
2018 5344 4.77 61 796 55.21 33036 29.52 6710 6.00 3017 2.70
2019 5070 3.63 79 515 56.91 41 027 29.36 9832 7.04 2 263 1.62
At 38 888 3.81 580 223 56.82 343 405 33.63 29090 2.85 29630 2.90
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Table 5 Antibiotics commonly used in the treatment of Gram negative bacteria from 2010 to 2019

——— DDDs

2010 4 2011 4F 2012 4E 20134 2014 4E 20154F 2016 4F 2017 4 2018 4E 2019 4
KR 2443 2097 1397 2337 1770 125 1375 843 1067 1048
WA 4966 2068 1322 1124 336 230 355 132 83 379
TR 34337 26370 20012 22168 34526 21471 24621 18004 25105 29611
kg 39785 24141 7598 12371 23551 14068 18589 19469 22776 33241
Wz 75 AR - Bl o 75 7603 6714 2849 1968 11957 3102 5870 13084 21806 29287
SLARIRER -+ B 770 19861 22611 24576 20551 33744 19091 20768 9114 10754 9934
e 431 405 151 555 688 668 1191 2690 5203 7540
TG ks o 544 218 763 413 692 838 861 847 835 1227

*k6 MEAMEASESMAREREMARMEXM
Table 6 Correlation between antibiotic usage and drug
resistance rate of Klebsiella pneumoniae

k| R P

AEEPEE R 0.890 0.010
KR A 0.757 0.011
2 NTSP 0.949 0.000
JE TR B 0.028 0.939
WA R S 0.089 0.807
kg 0.100 0.789
Wk 7 75 b - Bt 1) 75 0.437 0.206
e 0.729 0.017
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