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[Abstract] Objective To investigate the distribution characteristics and antimicrobial resistance of common Entero-
bacterales in a hospital, and provide reference for clinical rational use of antimicrobial agents. Methods All non-
repetitive strains of Enterobacterales isolated from clinical specimens in a hospital from 2010 to 2019 were collected.
Detection, clinical distribution, specimen distribution and antimicrobial resistance of different kinds of bacteria were
analyzed. Results A total of 19 384 strains of Enterobacterales were collected, 45.32% (8 784 strains) were Esche-
richia coli » 25.11% (4 867 strains) were Klebsiella pneumoniae, 5.67% (1 099 strains) were Enterobacter cloa-
cae, 3.67% (711 strains) were Serratia marcescens, 3.29% (638 strains) were Klebsiella oxytoca, and 16.95%
(3 285 strains) were other Enterobacterales. Most strains of Escherichia coli were isolated from urine (42.53%),
followed by respiratory tract (21.63%) and blood (16.33%); Klebsiella pneumoniae was mainly isolated from re-
spiratory tract (69.37%), followed by urine (9.33%) and blood (8. 73%). Escherichia coli was mainly isolated
from department of urology surgery (29.16%), followed by pediatrics (8.86%); Klebsiella pneumoniae was main-
ly isolated from department of neurosurgery (22.52%), followed by pediatrics (13.71%). Resistance rates of En-
terobacterales to ampicillin, piperacillin and cefazolin were higher in 2018 — 2019, and resistance rates to imipenem
and meropenem increased significantly, isolation rate of carbapenem-resistant Enterobacterales (CRE) increased

year by year, with statistical significance (P<C0. 05). Conclusion Antimicrobial resistance of Enterobacterales is
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not optimistic, clinicians should take effective measures to prevent the emergence of CRE, and it is also very impor-

tant to prevent and control cross infection in hospital.
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Table 1 Distribution and constituent of major Enterobacterales isolated from clinical specimens in 2010 — 2019
- K 54 B Jiti 4% 5 7 A1 T [ 7 iz A 1 BV TR B AT
BREC  MIRREL (YD) BREL M) BRER MIREL (YO RREL M%) B MO0

2010(n=1 081) 378 34.97 250 23.13 102 9. 44 27 2.50 70 6. 48
2011(n=1 473) 631 42,84 354 24.03 107 7.26 33 2.24 66 4.48
2012(n=1 705) 876 51. 38 353 20. 70 118 6.92 15 0. 88 57 3.34
2013(n=1 892) 974 51. 48 428 22.62 131 6.92 18 0. 95 57 3.01
2014(n=1 833) 878 47.90 480 26.19 118 6. 44 42 2.29 41 2.24
2015(n=1 926) 872 45.28 567 29. 44 94 4. 88 51 2. 65 60 3.12
2016(n=2 051) 947 46.17 543 26. 47 110 5.36 53 2.58 75 3. 66
2017(n=2 148) 1 006 46. 83 541 25.19 92 4.28 85 3.96 83 3. 86
2018(n=2 420) 1 061 43. 84 568 23.47 108 4. 46 188 7.77 57 2.36
2019(n =2 855) 1161 40. 67 783 27.43 119 4.17 199 6.97 72 2.52
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Table 2 Clinical department distribution and constituent of

major Enterobacterales in 2010 — 2019
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Table 3 Isolation result of major CRE in 2017 = 2019
- Tk 5 0 28 K M 12 A 1 T ¢ 5 2 9 2 il 4% o 7 A1 7
A6 ) Ak et A £ K 3R (20 A6 ) Ak At Ak E K 23R (20) P

2017 1 006 0 0. 00 <0.05 541 61 11.28 <0.05

2018 1061 13 1.23 568 104 18.31

2019 1161 25 2.15 783 181 23.12
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Table 4 Specimen distribution and constituent ratios of CRE in 2017 — 2019
2017 4¢ 2018 4§ 2019 4§ &t
bR As 25 HY

A ¥ B L (20) HRAL ) ACP) HRAL ) ACP) HRAL ) ACP)
% 51 78. 46 81 62.31 106 45. 49 238 55.61
R 8 12.31 18 13. 84 58 24.89 84 19. 63
i 0 V8 0k T 1 1.54 4 3.08 24 10. 30 29 6.77
4x1fl 3 4.61 14 10. 77 15 6. 44 32 7. 48
53 W) 0 0. 00 6 4,61 10 4,29 16 3.74
51 1 1.54 4 3.08 6 2.58 11 2.57
o Ik 3 A R o 0 0.00 0 0.00 4 1.72 4 0.93
B R v 0 0. 00 0 0. 00 3 1.29 3 0.70
Hofts 1 1.54 3 2.31 7 3.00 11 2.57
it 65 100. 00 130 100. 00 233 100. 00 428 100. 00

F 5 20172019 4 CRE # i i PRF} 2 43155 K44 1
Table 5 Clinical department distribution and constituent of CRE in 2017 — 2019
: 2017 4F 2018 4F 2019 4F &3t

e L7 4 B EE (260D MREL 4 B EE (20D MREL 4 B E (20D MREL 4 B EE (20D
RS2 EL 21 32. 31 37 28. 46 74 31.76 132 30. 84
2 AR 25 38. 46 25 19.23 25 10.73 75 17.52
zZi 4 ICU 3 4.61 19 14. 62 34 14.59 56 13.08
JLA AR 6 9.23 14 10. 77 26 11. 16 46 10. 75
4 ICU 1 1.54 1 0.77 23 9.87 25 5. 84
W PR AR 2 3.08 9 6.92 14 6. 01 25 5. 84
38 SR 1 1.54 7 5.39 13 5.58 21 4.91
2 NFF NICU 1 1.54 6 4,62 2 0. 86 9 2.10
-0 P B 0 0.00 3 2.31 4 1.72 7 1. 64
g S 0 0. 00 2 1.54 4 1.72 6 1. 40
AR 0 0. 00 0 0. 00 5 2.14 5 1.17
HAb R 5 7.69 7 5.38 9 3.86 21 4.91
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Table 6 Resistance rates of clinically isolated Escherichia coli to commonly used antimicrobial agents in 2010 — 2019

2010—2011 4¢

2012—2013 4

2014—2015 4

2016—2017 4

2018—2019 4

ACERRY] W2 W% W MR W WR W WM&%E WG Wk 1 P
(€] (%) €3] (%) €] %) €7/ 9) %) (€79 (%)
E=R ST 974 96. 92 1727  95.47 1603  92.66 1805  92.99 2007  91.60 6.90 <0. 05
RV /& 3 836 86. 45 922 54,98 726 42,76 742 38.59 817  38.87  762.10 <0.05
U ETALTE N 916 94. 14 1548  88.05 1477  86.93 1677 87.71 1871  86.90 39. 45 <0.05
IR 37 PG bR/t mee (2 3 88 9.19 170 10. 01 98 5.78 105 5.52 141 6. 68 39.77 <0. 05
B 559G Ak / 5 oL 2k R 792 82.59 1662 55.49 198 11.69 170 8. 95 226 10.37 3 174.58 <0.05
S i 14 e 798 82,87 1354 84,00 1295  75.12 1408  72.68 1604 72.03 113.61 <0.05
Sk 16t BE 789 79.78 609 34,37 453 26.32 464 24,23 528  24.20 1155.53 <0.05
KA E N5 784 80. 66 1271 71.81 1180  69.05 1265  66.06 1270 60.48 142,46 <0.05
3 160 Nt i 793 79. 86 961 54,29 909  52.85 1070 55.3 1113 50.73  263.65 <0.05
AR 791 79. 34 840 48.08 729 42,96 774 40.52 819  37.90 534,23 <0.05
Ve B me 1 0.10 12 0.68 0 0. 00 3 0.16 41 1. 86 72.05 <<0.05
B 0 0. 00 9 0.51 0 0. 00 4 0.21 36 1.67 65. 39 <0.05
B ok 2L 77 7.87 89 5.05 46 2.69 25 1.32 43 1.97  118.93 <0.05
PN+ 665 66. 97 1029 58.53 907  52.61 967  50.05 958  44.01  176.57 <0.05
Py I E 816 84. 74 1366  81.41 1329  78.59 1519  79.53 1655  76.62 31.84 <0.05
SHBE 390 40. 79 624 37.39 416 24.56 461 24.17 471 22.71  200.35 <0.05
A AR A 652 67.56 942 55.58 911 52,57 1018 52,47 1103 50.02 90. 41 <0.05
KRR 663 67.52 980  56.42 912 53.33 1033  53.39 1116 50.96  471.99 <0.05
LV A - - 872 57.03 708  51.68 984  53.42 1073 51.76 11.97 0.01
EA 05 = = 25 1. 64 22 1.41 16 0. 85 6 0.29 19. 99 <0.05
55 7 i M Y IE e 779 79. 41 1281 74.48 1160 67.09 1343 69.69 1452 65.79 83. 60 0.01
e — oA
R T 20102019 41 PR 43 B Bl 48 o o A1 TR0 5 UL e 1T 2 ) it 2 o

Table 7 Resistance

rates of clinically isolated Klebsiella pneumoniae to commonly used antimicrobial agents in 2010 — 2019

2010—2011 4 2012—2013 4F

2014-—2015 4F

2016—2017 4¢ 2018—2019 4

A W W% W WAk W OWLE WL WA%  WH mHix X P
€/ ) €9 %) €9 %) €73 %) (€79) )
WR 7 7 A 461 76.58 557 72. 81 680 65.57 613 56. 86 823 61. 46 94,87  <€0.05
ACRVIM/ B 456 76. 00 492 66. 31 604 58.53 532 49,21 744 57.45 132,22 <<0.05
IR 7 PG bR / it na B 3 261 43.65 237 32.11 248 24,10 229 21.26 357 27.55  110.64  <<0.05
o 2 G bR / o i 4 TR 454 75. 67 261 35. 70 178 17. 26 218 20. 24 371 27.62  723.68  <<0.05
S 760 e bk 461 76. 71 533 77.02 679 65. 35 617 57.08 851 62.67  113.12  <C0.05
kA WE 5 444 73. 88 513 67.32 639 61.56 577 53. 38 746 57. 70 87.25  <<0.05
Sk 764t g 444 73.75 360 46. 94 399 38. 44 403 37.42 682 50,71 250.14  <<0.05
S i Nt fi5 446 74. 09 439 58. 07 547 52. 50 537 49,72 728 54.13  105.55  <<0.05
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(Table 7, Continued)

20102011 4E 20122013 4 2014—2015 4 20162017 4 20182019 4
A2 B L R T B TEE T T T T 2 P

(€3] %) €3) %) € 3) %) €3] %) €/ 9) %)
2™ 446 73.84 423 56.18 534 51.74 506 46.98 687  51.31 124.54  <0.05
i ¥ 7 9 1.50 3 0.39 5 0.48 90 8.34 270 20.01 449,24  <0.05
E A 8 1.33 3 0.39 6 0.58 90 8.34 264 19.63  436.07  <<0.05
fip >k R A2 227 37.77 79 10. 51 53 5.10 68 6.31 233 17.35 430.39  <<0.05
BRAEE 407 67.61 374 49.41 392 37.62 312 28.86 588  43.85  262.29  <<0.05
WE7SS 356 59.23 444 59.84 515 49.90 488  45.31 616  46.11 66.28  <<0.05
AER 390 65. 00 372 50. 54 473 45. 88 315 29. 28 650 50. 39 223,72 <C0.05
LERD R 228 38.19 155 21.15 131 12.57 138 12.77 342 25.35 212.533 <<0.05
EINTARUp:! 245 41.32 232 30.73 152 14. 66 167 15. 45 370 27.51 216.66  <<0.05
B A = = 246 37.39 154  18.71 154 15.07 344 26.73 128.14  <0.05
2 75 Tk e FF ST g 423 70.27 369 49.60 514 49.42 416 38.55 634 47.00 158.40  <<0.05
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(30. 84%) . #h 2 4 Bt (17. 52%) ., 4 & ICU
(13.08%) JLAFF(10.75%) ., ERFlEHRE AL
RIS I 1 b e AN o A W TR i R 7 R G|
B A B R A SRR 2 5. DL B3 2
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