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Abstract: Objective To investigate the correlation between the use intensity of B —lactam/ 8 - lactamase inhibitor compound preparation
and the drug resistance rate of common Gram — negative bacteria,so as to provide a basis for clinical rational drug use. Methods The
resistance changes of Escherichia coli(ECO) , Klebsiella pneumonia(KPN) and Pseudomonas aeruginosa(PAE) isolated from 2017 to 2019
by clinical laboratory and the antibiotics use density(AUD) of piperacillin sulbactam(PIS),the mean use density of piperacillin tazobac-
tam(TZP) and cefoperazone sulbactam(CSL) at hospital level were retrospectively analyzed,and the correlation between the above two
kinds of changes were analyzed by Spearman rank. Results The average detection rates of ECO,KPN and PAE were 20.47% ,18.38%
and 5.85% ,respectively. The AUD of TZP was negatively correlated with the drug resistance rate of ECO to imipenem(R = -0.713,
P < 0.05) and meropenem(R = —-0.766, P < 0.05),the AUD of PIS was positively correlated with the drug resistance rate of ECO
to cotrimoxazole( R = —0.738, P < 0.05),the AUD of CSL was negatively correlated with the drug resistance rate of ECO to amikacin
(R=0.680, P < 0.05) and PAE to TZP(R=0.670, P < 0.05). However, the AUD of CSL was negatively correlated with the drug
resistance rate of KPN to ampicillin(R = -0.612, P < 0.05), ceftazolin( R = —=0. 687, P < 0.05), ceftazidine( R = —=0. 615, P < 0.05),
ceftriaxone (R = = 0.708, P < 0.05), gendamycin( R = - 0.609, P < 0.05) and ciprofloxacin( R = - 0.666, P < 0.05) .
Conclusion The AUD of PIS,TZP and CSL were significantly correlated with the drug resistance of ECO,KPN and PAE to

tibacterial drugs.
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Tab.1 Detection of three pathogenic bacteria from 2017 to 2019

BERARREL(%) BB K(%)]
my Rk RR F CRAETF RRASRY  BH ESBLs

B

2017 ECO 59.30 13.61 12.70 575(19.15) 334(58.09)

(n=3002) KPN 8.98 65.32 13.20 568(18.92) 107(18.84)
PAE 21.56 4.79 60.48 167(5.56)

2018 ECO 61.72 17.07 12.92 627(19.58) 345(55.02)
(n=3202) KPN 10.96 68.94  6.64 602(18.80) 122(20.27)
PAE 19.61 6.37 62.25 204(6.37)

2019 ECO 63.64 14.37 9.46 814(22.69) 430(52.83)
(n=3588) KPN 12.00 6.72 69.44 625(17.42) 181(28.96)
PAE 20.79 59.41 3.47 202(5.63)

2.2 HEWMHALTIE

KIpBA B AR IR 27T W IR ST R A T I
e, AT P 0 25 1) 32 2O B BRI PTR 25 kAl
WK ] 7 L 2H R P AR At s T 3H Sk A4 PR R A
I I 2z DR 35 171 0F Fg e VA R S LA Sk A0 T R S IR K
E I ETE NV (BN Rt

il 98 S TR T - A5 R IR 3onl LI 3 AR KB A
HHY R4 A 28 0 T A1 BRAS I % i 1 5 2 % ) T 24 A A
BEAF TS, XREUREL YA e L 3H Sk AR AR T L IH |
BT oK A 2 R Sk FR THL 10 2 AT 245 5 B T 0 oAt Sk 46
RKURKRER AN R AR 2 I &
VAR AT T AH 2 A S AT 25 R R

] A B A - AR L AR 4RI DL 3 AR, FR B
R 1 ) 2t {1 B B T X S5 B I B R LSRN T
BERAE AR TD B AR A v T 24 3 T X PR R
2 BRSSO 16 Sk A6 R B A L IR
7 T At s £ 3 K S AR fi B T 20 55 T R
2.3 MEAYERRESHEMZ RN XENE

Fi 12 TR 3k 75 3 b B — PRI I R 2
5 A0 AT R 2 0 (B R, 4 SR L 50 mT L, 5
JEE HE P S WIR 37 PG PR AT ELHE > WR A PG AR At s L 3H > kA
WREAET L F2 1. 3 300 F 7k, TSP 259 6 s
[vi) s 5 200 T T 24 [ ) ST (RS 2R 1 i, 3 12 A4
R0 EEH LR 6. 1] L R PUAAET ELAH 4 I B S5 K
B A RO B v B 25 R SR A G (P < 0. 05) 5
WK 37 PG A Al nele 3 3H (9% 81 ) 5 5 5 R g 35 A T X I %
B LB B T 2 R 2 A (P <0.05) 5
Sk A6 WR PR A7 T 2E A £ P 5 R 5 0 48 e T A B 4 Sk A
M R Sk At At E Sk A b S %) T 24 R 34 5 ARORH OC
(P <0.05), 15 M35 A 06 BT KR B2 1) i 245 256 % i
253 IS B 6 T YT IR 7 P Bl g 5 i 24 2R 5 5 TE A 6
(P<0.05),
3 itig

FBE LR 3 F 2 S B R A SR U5 S 26 2 i
ZyPERI 2019 4F CHINET AH 5G4 75 45 54 ¢V A — 2, ]
A L 25 PR AR S L3R 3 Bl B — PR I i R 2
il 51010 68T 5 A — o R 1) SR Sk AR I 7 2L 31

R2 2017 EE 2019 FRGEFEMHRTU (%)

Tab.2  Change of drug resistance rate of ECO from 2017 to 2019(%)
5 44k 2017 4 2018 4 2019 4
FIFE F2FR F3FR F4FH F1FR F25R F3FK FA4FR B 150 F2FK F3FR F4FR

T e 0 0 0. 60 2.40 1. 60 0 1.70 1. 10 0 0 0.40 0.50
(¥ Ed 0 0. 80 0.70 2.50 1.50 0 1. 80 1. 10 0 0 0.40 0.50
AT Bk 87.90 86.90 84.10 81.30 87.60 92.10 88. 60 88.50 90. 60 85.40 91.50 89.70
3k Tk B AT B e 10. 10 11.50 11. 60 7.30 14. 60 25.50 27.10 5.50 7.50 3.30 6. 10 3.60
AF GRS 64. 60 52.90 61.10 40. 40 46. 50 53.20 53.70 45.90 49. 40 34.00 57.50 60. 50
YR ALV AR B 38 5.10 5.20 3.80 6. 60 4.60 4.30 2.30 2.70 3.80 2.80 3.20 5. 60
PR AN 70.70 69. 30 67.50 52.40 61.50 58.30 62.90 53.00 58. 80 49.10 61.80 62. 60
Katbrz 26. 30 24.20 27.40 25.90 24. 60 23.70 24. 60 16. 40 20. 00 21.20 24.30 27.70
P AN 63. 60 59.50 63. 10 48. 80 59.20 54.70 59. 40 48. 10 53.10 45. 80 54.30 58.50
KI5 27.30 19. 60 21.70 19.90 16. 90 17.30 17.10 11.50 13. 80 9.40 12. 10 24. 10
ki 1.00 0.70 1.30 1. 80 3.10 1.40 2.30 0.50 0. 60 2.80 2.40 2.60
MAFE 8. 10 4.60 2.50 4. 80 3.80 7.20 2.90 2.20 0. 60 0.90 2. 80 3.10
KXEE 42.40 29.40 35.00 31.90 27.70 28. 10 36. 00 43.70 30. 60 27.40 32.40 31.30
RAYE 71.70 64.70 66. 20 55.40 67.70 64. 00 63. 40 59. 60 63. 10 51. 40 59.10 69. 20
ERATE 62. 60 56.20 61.10 48. 80 57.70 59.00 57.70 52.50 55.00 43.90 51.80 61.00
57 AR 43.40 44.40 44. 60 41.00 48.50 46. 80 48. 60 45.40 46.90 42.50 46. 20 46.20
k%R 1.80 1.20 1. 10 1.90 3.30 3.40 3.70 0. 80 0 2.20 2.30 0
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Tab.3 Change of drug resistance rate of KPN from 2017 to 2019(%)

5524k 2017 4 2018 4 2019 4

Ak FLERE $2F% $35% $4%8 $158 $2%8 $3%8 54328 1528 $2%28 $3%28 $43%4
T Fe¥ i 4.90 7.70 2.90 1.90 2.80 6.20 6.20  12.70  25.40  17.20  14.20 4.50
(7 %% 3.00 9.30 3.00 2.60 2.80 5.20 6.20 12,10  24.80  16.90  14.00 4.50
kTR BAAT €32 1270 11.80  13.20  10.30 6.90  12.10  17.40  15.00  29.10  16.90  19.20  10.20

AT Bmiren 17. 60 22.10 27.80 19.10 14.50
AL @A 12,70 9.60 8.30 7.00 4.80

26. 50 32.30 26. 00 36.20 27.70 40. 10 28.00
9.40 12.00 14. 50 29.10 18.70 19. 80 9.60

PR AT 13.70 21.20 26.30 16. 60 13. 80 23.10 29.90 24.90 34.80 27.70 37.20 25.50
kit 11. 80 12.50 13.70 7.00 6.90 16.20 16. 80 16. 80 29.80 20. 00 26.20 15.30
PR AR 13.70 18.30 23.40 16. 60 13. 10 21.40 24. 00 22.00 33.30 24. 50 34.30 23. 60
kiawt g 9.80 9. 60 7.80 7.00 6.20 11. 10 9.00 14.50 28. 40 19. 40 22.10 13. 40
kit 3.90 5.80 4.90 2.50 4.10 4.30 7.20 11. 60 19.10 11. 60 17.00 5.70
MAFZE 2.00 3.80 3.40 3.20 2.80 2.60 4.20 1.70 5.70 4.50 7.60 1.30
EREE 4.90 13.50 16. 10 8.90 8.30 12.80 21.00 20. 80 29. 80 20. 00 28.50 14. 60
RRYE 15.70 24. 00 29.80 20. 40 12.40 21. 40 26.90 26. 60 36.20 32.30 36. 00 24.20
EERAYE 12.70 17.30 18. 00 9.60 5.50 16.20 19.20 19. 10 30. 50 24. 50 29.70 17.20
S5 #EN 9.80 18.30 22.00 15.30 13. 10 19.70 26.90 13.30 24.10 18. 10 30. 20 21.70
kvl % A 22.20 40. 00 33.30 20. 00 25.00 22.70 57.90 29.20 33.30 37.50 42.40 52.90
R4 2017 FE 2019 FRFBRAMEAWHEEN(%)
Tab.4 Change of drug resistance rate of PAE from 2017 to 2019(%)
55 4 4 2017 % 2018 4 2019 4
BUIEE 25 B35 BAFE FL1EE B3 B33 450 %15 $25% $3%) $43%
(7 %% 17.90 13. 80 6. 80 14.90 33.30 20. 60 23.80 38.80 30. 80 34. 60 22.60 14.90
Tl 28. 60 29.40 19. 60 18. 80 33.30 26. 50 30. 30 38.20 31. 60 36.50 18. 80 26.70
MAF 2 3.60 2.90 5.40 2.10 8.30 11.80 1.50 9.00 5.10 3.80 1. 60 0
PR A A 14. 30 17. 60 14. 30 14. 60 16.70 14.70 12. 10 16.20 10. 30 13.50 7.80 2.10
*HEE 3.60 8.80 7.10 4.20 8.30 2.90 3.00 1320 1790  11.50 4.70 2.10
kfatbrz 25.00 20. 60 16. 10 12.50 16.70 23.50 16.70 17. 60 12. 80 17.30 14.10 19. 60
3k ek B AT 238 - - - 32.40 41.70 47.10 33.90 19. 40 17.90 7.70 11.30 2.20
EREE 3.70 15.40 7.10 4.20 8.30 2.90 4.50 14.70 15.40 9.60 6.20 4.30
TRAL AR B 14,30 14.70 9.10 8.30 11. 40 12.50 13.60 12. 10 8.30 1.90 6.50 4.30
TR E 21. 40 23.50 17.90 29.20 22.20 26. 50 21.20 26.90 31. 60 21. 60 20. 30 12. 80
ERRWE 21.40 17. 60 16. 10 29.20 22.20 23.50 20. 00 27.90 23.10 15.70 18. 80 10. 60
x5 2017 £F 2019 F - NELRRESHIHIF S 77 Sl FIMEFARETK
Tab.5 Change of AUD of B —lactamase inhibitor compound preparation from 2017 to 2019

o 2017 # 2018 # 2019 #

% B4k F1ERE B2F8 $3%58 $4%F8 5158 $2%F8 535K 54328 %1328 %2328 %338 $43%R
3k ek B AT 238 0.82 0.72 0.30 0.53 0.56 0.33 0.32 0.30 0.41 0.16 0.30 0.30
vk AL 0 A AT €38 1. 06 1.09 0.96 1.26 3.26 2.58 2.58 1. 88 2.88 1.88 1.44 2. 60
TRAL G AR B 1,46 0.98 0.99 0. 86 0.96 0.99 0.71 0. 81 1.27 1.38 0. 81 1. 06

{7 P 5 2 -5 il 2 7 M1 1 X Sk 60 PR AR S T 245 5 2 972
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Tab.6 The correlation between the AUD and drug resistance rate

- PIS AUD TZP AUD CSL AUD
R#E P RHE P RE P

ECO - L3 -0.713 0.009

ECO-£% %+ -0.766 0.004

ECO - 4 ##9 -0.738 0.006

FCO-FAF 2 0.680 0.015

KPN - &F BiAreie -0.612 0.034

KPN - kb 4k -0.687 0.014

KPN - ket -0.615 0.033

KPN - k4> -0.708 0.010

KPN - kX %% -0.609 0.036

KPN - A% £ -0.666 0.018

PAE - k32 3 e 238 0.670 0.017
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H1 i NDM A 5, Hof NDM - 5(52. 1% ) Fll NDM - 1
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T BOW L 25177, 3 a] fifp B 5 Sk AR IR A 67 2 3H A f
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251 0 (58 1 0 S5 2556 75 SET T 24 W (o 0T 20 T it 25
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