¥R R ORE M F RS 2022 4F 10 A 55 17 &5 10

27
« 1192 - Journal of Pathogen Biology Oct. 2022. Vol.17.No. 10

DOT.:10. 13350/j. cipb. 221017 o 5 PROF 5T -

2020-2021 4B e R G 9 IR T8 40 A A 28 P4 45 A

TRAN , B b, BFME, LYk’
(I T K2 W T R B T g JF - 475000)

BE  HTARBE 2020 48 1 A 2 2021 4F 12 A 2085 H 0006 JF B8 40 A It 2519 00 L R & BRI 25 SR ALK S . AR
e AR e b A SR B R 0 5 DR RR R BSUHE O SEAT 00T . IO S SR A K-BARR Bk . &R AW I 4y B IR
W6 749 R, Horh KR A5 18 1 420 #k (21. 04%6) (il & 50 5 0 T8 0 A 1 121 #k (16, 61%6) 4 &% 1R B8 i 1§ 982 #k
(14.55%) A #E O B BRI 631 A% (9. 35 %) ML S R FF 18 557 #k (8. 25 %) IRIGER T 273 Bk (4. 05%0) (WG & A 1
JRLTA 215 Bk (3. 19%) WG ERTA 165 Bk (2. 44 %) (B1IE I FF W B11E AP 159 Bk (2. 36 %6) (&7 AR AT 1A 93 4k (1. 38%6) Jifi
REEEREE 87 Mk (1. 29%0) . i A BR B 83 Hk (1. 23%0) . 2 JUE % Bk B 2 J3E W A 80 Mk (1. 19%6) . ¥4 1M 7 2 BR B8 53 bk
€0.79%) AT AGER B 50 ¥ (0. 74 %) TEFLEEBR A 47 B (0. 70 %) A H A IR B 733 4 (10. 86 %) . H 7= ESBLs K
WA 845 Bk (59.51%) .7 ESBLs ili & v¢ T {A B WAl 288 ¥k (25. 69%) . AR LLEE W (3003 ). 44. 50%) K . Hk &
PRI (1015 £33 ,15. 04 %) (MK (824 f3 . 12. 21 %) o K 35 A TR T WR v VG bk /b s B 30 Sk 96085 48 96 3% 8% g W e 85 7 L
b 35 e BRI B 3R IR 22 PR T 24 28 /N T 10 06 TR S VU AR RN IR i VE AR 2 Bt 8006, &R 2021 4F
77 ESBLs K8 Ay UK T 2020 48, 7 ESBLSs fili 98 58 55 1 W80 T 2020 45, 6 8 A8 2 b 18 X I R B 9028 2 09 if 25
S SR 5 43 5 T 24
(GREESESS)]| R378 [ZEkERIRFE] N Gd—= =) 1673-5234(2022)10-1192-07

[Journal of Pathogen Biology. 2022 Oct. ;17(10):1192—1198. ]

Investigation on the distribution and drug resistance of pathogenic bacteria in a hospital in Henan from
2020 to 2021

ZHANG Yong-zhou, LV Wei-ling, KOU Jiejian, AN Ji-hong (Huaihe Hospital of Henan University s
Kai feng s Henan 475000,China) *

Objective The distribution and drug resistance of pathogenic bacteria isolated were analyzed in our hospital
from January 2020 to December 2021, s0 as to provide a basis for rational drug use. Methods The data of specimen col-
lection and strain isolation in our hospital were analyzed. K-B paper diffusion method was used for drug sensitivity test.

Results A total of 6749 pathogenic bacteria were isolated in this study, including 1420 strains of Escherichia coli
(21.04%), 1121 strains of Klebsiella pnewmoniae subspecies (16. 61%). 982 strains of Pseudomonas aeruginosa
(14.55%),631 strains of Staphylococcus aureus (9.35%),557 strains of Acinetobacter baumannii (8. 25%),273 strains
of Enterococcus urinalis (4. 05%),215 strains of Stenotrophomonas maltophilia (3.19%),165 strains of Enterococcus
faecalis (2.44%),159 strains of Enterobacter cloacae subspecies(2.36%) ,93 strains of Proteus mirabilis (1.38%),87
strains of S. pneumoniae(1.29%),83 strains of S. epidermidis(1.23%) ,80 strain of Streptococcus constellation sub-
speciess (1.19%),53 strains of S. haemolyticus (0. 79%),50 strains of S. hominis (0. 74%),47 strains of S. lactis
(0.70%) and 733 strains (10. 86%) of other pathogenic bacteria. Among them,845 strains of ESBLs producing E. coli
(59.51%) and 288 strains of ESBLs producing K. pneumoniae subspecies (25.69%). Sputum (3003,44.50%) was the
main sample,followed by urine (1015,15. 04 %) and blood (824,12.21%). The resistance rate of E. coli to piperacillin /
tazobactam , cefotetan, meropenem,imipenem ,ertapenem,amikacin, tegacyclin and furantoin was less than 10% , while the
resistance rate to ampicillin and piperacillin was more than 80%. Conclusion The annual production of ESBLs E. coli
in 2021 was lower than that in 2020,and the detection rate of ESBLs producing K. pneumoniae in 2020 was higher than

that in 2020. A. baumannii has serious resistance to commonly used antibiotics in clinic.
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Table 1 detection of pathogenic bacteria in different samples from 2020 to 2021
R W Rk M S Heilk it KA gi A Bt
Pathogenic bacteria (sp) (ur) (bD) (se) (dr) (bi) (other) Total

2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021 2020 2021

Loyl
SHGHHRE 129 100 6 4 38 38 82 63 16 10 1 1 58 85 330 301
R BBk 5 4 62 45 23 18 2 7 6 9 32 26 9 25 139 134
k73243 0 0 48 34 19 7 7 7 3 4 7 9 5 15 89 76
KRR 1 0 4 0 15 23 5 0 1 1 1 1 16 15 43 40
it 9% 5 K 32 39 0 0 4 4 0 1 0 1 0 0 2 4 38 49
JE G PR TA B 4 2 1 0 2 8 2 4 6 2 0 0 18 31 33 47
INEEL 0 0 0 0 19 16 1 0 1 0 0 0 7 6 28 22
B AR R A 6 5 1 0 6 6 3 8 2 4 0 0 7 5 25 28
kR 23] 1 2 15 14 1 2 3 5 0 0 0 0 2 2 22 25

Loyl
KA E 123 96 283 212 137 163 56 39 55 55 19 52 22 78 725 695
Jit 9% 52 7510 74 i 4% T 442 310 48 32 52 42 17 20 14 19 13 8 39 65 625 496
G B A 428 335 24 15 16 10 22 13 8 8 1 2 46 54 545 437
B R 259 194 8 5 2 8 4 7 4 0 2 1 17 16 296 261
E R REE 103 65 2 1 5 7 3 2 1 2 2 4 6 12 122 93
7 ¥ i T 0 O o 43 27 11 9 7 12 12 13 3 4 5 0 3 10 84 75
EES 2idi] 8 7 23 15 2 5 11 10 1 0 0 1 3 7 48 45
HAl 139 94 45 18 48 59 29 23 26 17 26 2 63 90 376 357
At Total 1723 1280 581 434 396 428 259 222 147 136 139 131 323 550 3568 3181
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Table 2 Resistance of E. coli to commonly used antibiotics

- 2020 4F 2021 4F
Ar}libi;ic a0 Bk 5 MZFOD TR BUREOD G 0 A % M253R %) AR HUBRR V)
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
=R NIEN 709 90. 6 1.3 8.1 680 89.0 0.9 10. 1
AT 295 82.7 3.4 13.9 313 80. 2 5.8 14.1
PV A 259 78.0 0.8 21.2 266 76.7 1.1 22.2
WEZN 259 73.4 0.4 26. 2 258 70. 2 0.4 29.5
S 76 e ok 716 73.2 0.0 26.8 687 71.8 0.0 28.2
Sk A w27 591 72.3 1.9 25. 8 354 72.3 1.1 26.6
Sk 961 E 5 256 71.5 0.4 28.1 257 68.5 0.8 30. 7
BRIy 718 69. 7 1.8 28.5 695 67.9 2.2 29.9
Sk 7t il A% 468 68. 4 0.4 31.2 439 68.6 0.9 30.5
EIRARY R 718 67.1 1.7 31.2 695 65.6 2.3 32.1
CiE 724 65.3 0.0 34.7 695 59.7 0.0 40. 3
SRV /& B 725 53.2 21 25.8 695 45.8 23.3 30.9
RR#EER 725 49.8 0.3 49.9 695 45.5 0.5 54
Al 724 47.9 3.0 49.1 694 45.5 4.0 50. 5
3k T 5 724 40.5 6.5 53.0 692 37.9 5.9 56. 2
Sk 7t Al mE 724 39.9 4.3 55.8 694 34.6 3.4 62.0
AFmH 262 33.6 4.6 61.8 256 27 6.6 66. 4
ZAER 479 27.1 27.1 45.8 450 26. 2 23.1 50.7
] 5 76 Ak / o 9% 4k 1R 270 23.3 25.6 51.1 267 18.4 27 54.6
Sk 76 R il /£ B 3 449 20.7 13.8 65.5 495 17.4 19.8 62.8
W 7 PG A / it e £ 38 725 8.8 6.6 84.6 694 6.5 6.8 86.7
Sk A6 B 1 453 8.8 2.6 88.6 426 4.7 3.5 91.8
FK 321 6.9 0.3 92.8 339 2.1 0.9 97.0
e 3w 724 6.6 0.3 93.1 695 2.3 0.4 97.3
JEAth 15 B 407 5.9 0.5 93.6 359 3.3 0.6 96. 1
fir ok = B 725 5.4 0.6 94.0 695 4.3 0.7 95
BINH % 552 0.0 1.6 98.4 576 0.2 0.2 99.6
PR 470 3.6 11.5 84.9 49 4.1 2 93.9
£33 MRETEEFLMIEKREBRERTHEER
Table 3 Resistance of K. pneumoniae subspecies to commonly used antibiotics
- 2020 4 2021 4
Antibiotic R BZEECO  PARCOD  BIRRCD R BERCH PR HUERD
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
EZIR U 379 79.7 19.3 1.1 293 80. 2 17.7 2
LIV A 246 57.3 0.4 42.3 221 68.8 0.5 30. 8
TR L 74 A 285 52.3 2.8 44,9 239 59.8 4.6 35.6
kT E G 269 46. 8 1.1 52 216 62 0.5 37.5
PSS 513 46.6 2.1 51.3 220 42.7 2.3 55
K 7t v 600 45.8 0 54. 2 491 52.7 0 47.3
WEZN 255 43.5 3.1 53.3 205 41 3.9 55. 1
R VG AR/ EF 625 43.2 8.2 48.6 495 49.7 5.3 45.1
Sk 76 A 367 37.1 0.3 62.7 287 37.3 0 62.7
A 625 36.5 0.2 63.4 494 43.5 0.8 55.7
WA 624 35.6 3.4 61.1 496 45.2 1 53.8
R 5L PG K / . FoL 2k iR 258 34. 1 14 51.9 220 46.8 9.5 43.6
3 16 Ath B 624 34 2.2 63.8 495 40. 2 3.2 56. 6
kN 625 33.8 0 66. 2 494 31.4 0 68.6
KT A R & 624 32.8 1.3 65.9 496 41.9 1.4 56.7
Sk FELUR HR /£F EL 3 416 30 8.2 61.8 341 42.2 5.9 51.9
AR 264 29.5 14.4 56. 1 216 40. 3 7.4 1.9
624 29. 2 1.8 69. 1 196 37.9 1.6 60.5
624 28. 2 0.2 71.6 495 35.2 0.2 64. 6
358 25.7 49.7 24. 6 281 32.4 47.3 20. 3
TR 7 P8 AR/ Al s B2 45 624 24. 2 3 72.8 496 30. 6 4.2 65.1
ERl S 301 22.3 0.7 77.1 261 34.9 0.4 64.8
ARV S b 4 R 24 20. 8 4.2 75 11 72.7 0 27.3
PN 21 19.0 4.8 76. 2 14 7.1 7.1 85.7
P W 35w 625 18.7 2.7 78.6 493 27.0 0.4 72.6
JE Al 15 B 319 15.0 0 85.0 249 18.5 0 81.5
Bif oK = B 624 14.7 0.5 84.8 494 22.7 0.4 76.9
EZMER 381 14. 4 17.3 68. 2 294 25.5 8.8 65.6
Dy (k= 3:! 356 14 1.7 84.3 273 14.3 0.4 85.3
FIEL %S 443 0 20. 8 79. 2 364 0.5 2.2 97.3
KT % 66 0 0 100 205 0 0 100
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Table 4 Resistance of P. aeruginosa subspecies to commonly used antibiotics

. 2020 4 2021 4
Aﬁ%ific a0 Bk 5 MR BARD BUREOD 00 ok % 25RO AR HUBR (V)
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
B 5L PG K / o L 2k TR 4 100 0 0 1 100 0 0
EER PN A 100 0 0 1 100 0 0
ZR VUK /B I 7 100 0 0 3 100 0 0
577 ¥ 7 100 0 0 2 100 0 0
%’k B %': 2 100 0 0 3 100 0 0
U7 1 100 0 0 5 100 0 0
Sk TEE 3 100 0 0 1 100 0 0
K 76 v 205 100 0 0 125 100 0 0
BV A 186 97.3 0 2.7 151 94.7 0 5.3
Sk A k== 12 91.7 0 8.3 17 100 0 0
e e A TR B 540 46.1 9.6 44.3 434 36.6 9.2 54. 1
R R 541 40. 3 10.7 49 434 32.7 10. 1 57.1
A 539 33 20. 2 46. 8 435 25.3 15.4 59.3
Ve K e 542 31.5 5 63.5 434 27.2 5.5 67.3
Sk FELUR Hi /&7 EL 40 252 28.6 23.8 47.6 217 29 14.7 56. 2
B3] 541 26. 6 3.1 70.3 432 21.8 3.7 74.5
R TUMR/ Fe b 4E R 158 21.5 20. 9 57.6 155 14.8 18.7 66.5
Sk 1 it i 542 20. 8 16.1 63.1 434 16. 8 13. 8 69. 4
R 7 75 A 534 18 24. 2 57.9 430 16.7 18.6 64.7
Sk 71 Ath 1 541 17.9 15.5 66.5 436 18.6 10. 3 71.1
IRRER 544 15.8 9.2 75 437 13 2.5 84.4
Sk 71 R i /£ L 3 145 13.1 13.1 73.8 160 10.6 8.8 80. 6
B E 351 9.1 1.4 89.5 285 5.6 1.1 93.3
BAf oK = B 544 8.3 0.7 91 437 7.1 1.8 91.1
LS 63 1.6 0 98. 4 150 0 0 100
ZHKiWEB 143 0 0.7 99.3 154 0 0 100
x5 MEARATHEMERE BREETHMABR
Table 5 Resistance of A, baumannii to commonly used antibiotics
. 2020 4 2021 4
Aiiiic 0 Bk 5 WZROD  PARD HUREOD 6k 2GR PR R A7)
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
o] 52 G b / e o 24 TR 2 100 0 0 2 100 0 0
=0 TN 4 100 0 0 3 100 0 0
ARE 3 100 0 0 2 100 0 0
Sk 76 g vk 165 99. 4 0 0.6 116 100 0 0
P UE2 21 95.2 4.8 0 15 93.3 6.7 0
BRI/ T b 2 R 12 91.7 0 8.3 8 87.5 0 12.5
L i) 130 76.9 0 23.1 138 86.2 0 13.8
Sk 11 g i 144 76. 4 13.2 10. 4 150 84.7 10 5.3
EZNTARUp 296 76.0 0.3 23.6 261 78.5 0 21.5
U7y 133 75.9 0 24,1 138 83.3 0 16.7
Sk A g fi5 295 75.9 1 23.1 261 79.3 0.4 20.3
R L 75 Ak 258 75.6 1.9 22.5 229 79.5 2.2 18.3
FEU K 261 75.1 0 24,9 233 80.7 0.4 18.9
Sk 61 th 1 296 75 1.4 23.6 260 76.5 2.7 20. 8
KRR 296 74.7 1.4 24 261 69 2.3 28.7
3 16 i #5 161 74.5 18 7.5 120 68.3 27.5 4.2
W e 355w 296 73.6 0 26. 4 261 78.5 0 21.5
EIRARYE 296 72.3 3 24.7 261 75.9 21.5
AR 163 70.6 1.2 28.2 122 48.4 8 50. 8
SR PR/ T LA 295 63.1 11.2 25.8 259 68.7 5 22.8
R 294 62.9 0 37.1 259 45.6 0 54. 4
Sk 761 R i /£ B 38 174 59. 2 8.6 32.2 189 73 3.7 23.3
IR 7 P8 AR/ Al s B2 35 295 58.3 16. 6 25.1 260 65. 4 14.6 20
Bar ok 45 22 296 52. 4 2 45. 6 261 43.7 1.5 54. 8
Al 2 50 50 0 3 100 0 0
PENTEIF 13 46. 2 30. 8 23.1 5 80 0 20
BmHE 207 1 5.8 93.2 210 0.5 3.8 95.7
ZHiWE B 5 0 0 100 3 0 100
LS 39 0 0 100 145 0 0 100
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Table 6 Resistance of S. aureus to commonly used antibiotics

N 2020 4 2021 4
A?tfiic A6 0 Ak W25 %) AR BURROD 0 A % M5 AR HURROD
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
fip kR 2 108 30. 6 0.9 68.5 75 14.7 2.7 82.7
Bl 2574 bR / i P 4 R 97 46. 4 0 53.6 91 36.3 0 63.7
FORVIK 67 82.1 0 17.9 39 100 0 0
R W G bR 329 45,6 0 54. 4 300 36.7 0 63.3
5275 0 i 328 15.2 0 84.8 301 20. 6 0 79. 4
A% 330 77.9 0 22,1 301 72.8 0.3 26.9
EANTSRUp ! 329 29.8 1.6 65.7 300 21 6 73
AR R 326 48.8 0 51.2 298 49.7 0 50.3
ZEWRET /BRET 319 0 0.3 99. 7 283 0 1.1 98.9
Fil A 329 12.2 0 87.8 301 7.3 0 92.7
2 v e 328 0 0 100 301 0 0 100
AER 9 0 0 100 11 0 9.1 90. 9
NI 2 0 0 100 10 0 10 90
HRHEG 329 95.7 0 4.2 300 94. 3 0 5.7
RKRER 329 24.9 0 75.1 301 22.6 0 77.4
JUEZS 3 329 33.4 1.8 64.7 301 21.9 4 74.1
BERT 107 0 0 100 101 0 0 100
LAPET 228 42.1 0 57.9 197 31 0 69
ZER 100 47 0 53 72 44. 4 1.4 54.2
THER 330 0 0 100 301 0 0 100
2o e S D B 231 24. 7 0 75.3 209 17.2 0 82.8
1K W 22 K] 325 0 0.3 99. 7 286 0 0.3 99. 7
BN E 224 0 0 99.6 209 0 0 99.5
LY A 232 24.1 0.9 75 209 15. 8 1.4 82.8
Fif 2 5 % 1 100 0 0 1 100 0 0
®7 REBEHREMEREAREEMEER
Table 7 Resistance of E. faecium to commonly used antibiotics
N 2020 4 2021 4F
Aﬁﬁiic BRRE WAROD AR BUEEROD RS WERCO  PAROD
Strains Resistance Intermediary Sensitivity Strains Resistance Intermediary Sensitivity
ZATER 4 100 0 0 1 100 0 0
AR+ 110 88.2 9.1 2.7 118 81. 4 13.6 5.1
Fil 17 77 87 3.9 9.1 63 76. 2 4.8 19
2 e S D B 86 77.9 3.5 18.6 85 82.4 5.9 11.8
BN 62 74.2 6.5 19.4 69 79.7 4.3 15.9
HEEG 135 75.6 0 24. 4 134 71.6 28. 4
R TI AR 136 72.8 0 27.2 134 70. 1 29.9
15 1 22 [ 91 58. 2 25.3 16.5 86 53.5 31.4 15. 1
DU 35 2% 90 52.2 2.2 45.6 85 55.3 2.4 42. 4
fip >k R 2 2 50 50 0 - - - -
SO R 4 50 0 50 - - - B
o R IR KB R 138 49.3 0 50. 7 132 43.9 0 56. 1
KRR R 103 42.7 0 57.3 129 33.4 0 66. 7
FEPEST AR ET 60 8.3 5 86.7 70 1.4 7.1 91. 4
ATHE 48 6.2 2.1 91.7 47 2.1 2.1 95.7
I 2% e g 138 0 2.9 97.1 133 0.8 0.8 98.5
BEHT 81 0 1.2 98. 8 65 0 0 100
T ER 139 0 0 100 134 0 0 100
B E 133 0 0 100 132 0 0 100

ESBLs K 7 ¥ % B % (62. 16%) & T 2020 4 FF BRI 4577 6 R L 22 UL K i 3% 7 18 At 2R e
(56.97%), 2021 4F F= ESBLs Jiti & % & 14 H % EAET . ESBLs 0] 480 5 AN B B, 2 i kA S
(21.98%) B F 2020 4E(28. 64%) . ESBLs FZ % B . REE K ff K A 7 A R 2R R kw2t
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F A — 1 BN BRSSP A R A B 2 HL
ESBLs & T¥ #, © v L i & b e 5% 0
X ATIEH% . B ™ ESBLs B ¥k 5) 7E I W 5 G2 A bR 2R
girbsEM . T ESBLs BB KM 2 Rl £ W
TEAR T I A 0 B He e AT A I
RO Y RIRIT Z EI 2 — & H
2l 30 AR AN T H BT B 7 R 0 2P AE R I AT IR
FRRS H S AR YOI 9 v X e R s P R 2y
RKMIRA WA 2.1%~6.9% MR H MM 15.0%
~34. 9% SR AL TE 26. 6% ~31. 5% . 18 K5l
FFE 73.6%~80. 7% . ANV E 2R HID B ML
bR JE T I 2R P AR R e ATE T A0 R R S
ML IV, T3 DNA & K.
AR YR 5 2% B R A 25 A AR AN TR R
i 245 o e v K M 35 A TR R 62 R Sl AT B G R VD R L A
SR D B RN B VG YD BT 2 R B R L 3X R AR SR A
S M IR IS R 2 6 I O 4 0 4 A Bk T A
R i B T S Wf PR B DL A 2% B R R AR R A
T & i R A ER B A X T R VBN R
T R A 2 1 L R B BR R R T i R R 3R
TR 25 Xt A % s e R R 2 BT AR JEE T 24
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