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Antimicrobial use density and antimicrobial resistance of isolated patho-

gens in hospitalized patients from 2011 to 2015

WANG Ji-mei, LI Ting-shan, SHA Xiao-juan, ZHAQO Shou-mei (Dongying People’s Hospi-
tal s Dongying 257091, China)

[Abstract] Objective To understand the distribution and change in drug resistance of common pathogens before
and after the implementation of special rectification activity on antimicrobial use in 2011 — 2015, and provide guid-
ance for clinical application of antimicrobial agents. Methods Antimicrobial use in hospitalized patients and patho-
gens isolated from patients in a hospital from 2011 to 2015 were collected, changing trend of resistance rates of ma-
jor pathogens to commonly used antimicrobial agents was analyzed. Results From 2011 to 2015, antimicrobial utili-
zation rate in hospitalized patients dropped from 75. 84% to 37. 35%, antimicrobial use density decreased from
59.53 per 100 patient days to 33. 63 per 100 patient days, both showed a downward trend (both P<C0. 05). A total
of 10 091 strains of pathogens were isolated, 2 338 (23. 17%) of which were gram-positive bacteria, 7 110
(70.46%) were gram-negative bacteria, and 643(6.37%) were fungi. The top five pathogens were Escherichia coli
(20. 85%), Klebsiella pneumoniae (15. 90%), Pseudomonas aeruginosa (11. 70%), Staphylococcus aureus
(7.35%), and Acinetobacter baumannii (6. 82%). Resistance rates of major pathogens to commonly used antimicro-

bial agents decreased year by year (P<C0. 05). resistance rates of Escherichia coli and Klebsiella pneumoniae to
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piperacillin/tazobactam, cefoxitin, and amikacin declined most obviously(all<<4 % in 2015) ; compared with Acine-
tobacter baumannii , Pseudomonas aeruginosa had higher sensitivity to commonly used antimicrobial agents, resist-
ance rates to piperacillin/tazobactam, cefoperazone/sulbactam, ceftazidime, cefepime, amikacin, and ciprofloxacin
decreased obviously, resistance rate to above antimicrobial agents was < 20% , to carbapenems was higher than oth-
er commonly used antimicrobial agents. Resistance rates of Acinetobacter baumannii to amikacin, levofloxacin de-
creased most obviously, to meropenem and imipenem increased obviously, in 2015 were both above 50%. Resistance
rate of Staphylococcus aureus to fluoroquinolones declined most obviously (<Z2% ), vancomycin-resistant strains
were not found. Conclusion After the implementation of special rectification activity, resistance rates of common

pathogens decreased with the decline of antimicrobial use, rational use of antimicrobial agents may be related to dela-

ying bacterial resistance.

[Key words |

FT T AN () 3 DXL AN [ I 309 5 9 33 0BT 1 24 ) 4k
F SIS [R] S S0 D Al PR 2 A 0TS 24 3% A W
ARA 2011 4R 058 BT T 24 ) A BN 20 R T 25 4
SEMEAR ORI o SNy 1 A A M DX Ji BR 1) 2 A K
i 25 1Pk A2 3T A BFFE 0 M T 20112015 4 i 7 =
W i PR 70 125 240 B 14 A R LTS 24 P O % B 259
o P DU o R PR B 12 TR K P o BT 24
Y5 BV FH S A 3

1 #RE7FE

1.1 REHMEAE%T MABE PASS 25 S
20112015 4R AE g 58 % Bl 25 9 6 2 S hi ik
25 AE R () AR B TLAE 2L (WHO) & A Y
PLAE 259 BR %€ H 7] & (defined daily dose, DDD) §x
VHERIAR BE M % A 254 B i R B B B v 24 4 (P i
EE.DDD/ (100 il & « ).

1.2 BHikESH5ET WEIFBHAEAR 2011—
2015 A Be A 43 B AR T A TR A 10 152 Bk R A
2 E A Pt BUR S R Vitek 2 Compact 4 H 3 4
PR 0 B 2 B T AN AT R AR S B 2 O L AR
it 5 [ 1 PR 3 30 & A K Pp 23 (CLSD 2009 4F ) b
THE ) T 2 B 2R

1.3 #4Esit 54 R SPSS17. 0 #1743
SO AN T 25 3R o K g, P<<0. 05 22
SHE G R L,

pathogen; antimicrobial agent; rectification; drug resistance, microbial

[Chin J Infect Control,2017,16(8):702 —707]

2.1 RAGHERERLEMEBREE 20112015 4
1 B F B 508 245 W (o FH 2R 5 B o R AR L 38 5L R [
B (¥ P<<0.05), WFE 1.

F 1 2011—2015 4- 3 B B 35 BT 25 W 1 52 15 0 ol
Table 1 Antimicrobial usage rate and antimicrobial use den-

sity in hospitalized patients in 2011 — 2015

P U 25 1 R BT 2 0 ol T 5
73] (DDD/100 il « d
2011 4F 75. 84 59.53
2012 4F 59. 26 41.43
2013 4 39. 74 32.94
2014 4 41.72 33.63
2015 4F 37.35 33.63
b 360.37 144,28
P 0. 001 0. 000
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Table 2 Detection and constituent ratio of pathogens in 2011 — 2015(No. of isolates)

973 L T 2011 4E 2012 4¢ 2013 4f 2014 4F 2015 4¢ RGN
MK E 325 290 471 642 610 2 338(23.17)
4 T 10 A BR A 109 96 165 200 172 742(7.35)
B E RS 48 32 56 101 81 318(3.15)
INGE R 14 30 53 101 90 288(2. 86)
2 BR A 21 36 51 58 46 212(2.10)
it 4 4 BR 1 14 9 47 60 63 193(1.91)

T I 7 Bk A 19 29 17 46 47 158(1.57)
R J R 17 24 11 33 33 118(1.17)
oAt 5 == BH Mk 83 34 71 43 78 309(3. 06)
XA E 852 1096 1 845 1726 1591 7 110(70. 46)
K 153 321 604 523 503 2 104(20. 85)
il 48 5 B AF T 180 231 411 423 359 1 .604(15.90)
] 23 41 B0 1 T 180 231 319 215 236 1181(11.70)
1 S A B 1 116 82 223 142 125 688(6. 82)
9134} AT B 62 83 80 123 90 438(4.34)
PRI E 29 26 22 26 29 132(1.31)
i T 16 26 32 28 22 124(1.23)
FC A3 22 B AT 116 96 154 246 227 839(8.31)
HE 51 88 141 188 175 643(6.37)
R 22 e B T 25 41 65 103 84 318(3.15)
PR 22 B 14 30 45 48 49 186(1. 84)
W 11 24 e T 9 14 9 11 30 73(0.72)
HAbE R 3 3 22 26 12 66(6.37)
&it 1228 1474 2 457 2556 2 376 10 091(100. 00)
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Table 3 Resistance rates of Escherichia coli to commonly used antimicrobial agents in 2011 = 2015(%)

HIEZ Y 2011 4F 2012 4F 2013 4 2014 4 2015 4F ¥ P
SR N 88.24 87.23 80. 63 50. 10 42,94 331.82 0. 008
WR 3L 76 b / il e 2L 11 9. 80 11.22 6.29 2.87 3.98 32.70 0.011
P E2 58. 82 73.83 69. 04 33.33 34.59 268. 94 0. 009
k7l 44 54,25 63.55 66.23 56. 45 58. 85 0.61 0.434
Sk ol Ath g 59. 48 69.78 62.58 41.43 26. 84 169. 78 0. 009
S g 5 59, 48 69.78 59. 36 34. 61 16. 90 270. 81 0.013
Sk IR R /7 B3 - - 5. 30 3. 44 4,37 2.29 0.318
KA T 29. 41 29, 60 4,42 3.66 2.39 211.82 0. 008
A g - - 64. 68 47.98 40. 36 149. 88 0. 009
%% K 0.00 0.31 0. 00 0. 00 0.82 3. 40 0. 065
W e 5 g 0.00 0.31 0. 66 1.15 0. 99 3.35 0.067
Fif kR A 16.99 8.72 10. 26 2.87 2,98 54.81 0.010
NS 65. 36 54,52 52.32 44,36 42,94 36.90 0.012
BN R 77.12 64. 49 55. 46 54. 49 59. 84 15.95 0.012
KA R R 63. 40 65. 42 56.13 50. 65 51. 83 271. 65 0. 008
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Table 4 Resistance rates of Klebsiella pneumoniae to commonly used antimicrobial agents in 2011 = 2015( %)
YLE 254 2011 4E 2012 4F 2013 4F 2014 4F 2015 4F P P
WK iz PG Ak 60. 56 51.08 34.79 29. 31 33.43 73.92 0. 000
WR L TG K/ it s 2 3H 26.11 24,24 4.38 0.95 3.62 135.73 0. 000
kAt k= 54. 44 48. 48 21. 41 22,93 22,60 123. 45 0. 000
Sk 1t il A5 41. 67 29. 00 19. 95 21.28 15. 88 53. 04 0. 000
Sk 7l A e 51.11 44,59 23.36 13. 48 6.69 205. 08 0. 000
S A 5 51. 11 44,16 29,28 8.75 5.57 242,38 0. 000
Sk T VR R /67 B - - 4,38 3.30 3.06 1.12 0.572
KAPT 8. 89 12,12 0.43 0.71 2,25 40.78 0. 000
E=Niii] - - 19. 95 13.95 7.24 25.71 0. 000
%5 K 0.00 0.43 0. 00 0. 00 2,23 15. 74 0. 000
A=) 0. 00 0. 00 1.95 0. 47 2. 80 7.10 0. 000
[T Sy -1 21. 11 22.51 2.19 1.18 0. 84 144, 64 0. 000
RKEE 41.67 38. 96 15.33 10. 40 16.57 85. 36 0. 000
E2NISRU 36. 67 33.33 14. 60 9. 69 11.17 89. 92 0. 000
AR R 20. 00 15.15 9.25 6.15 9. 47 32.13 0. 000
= ARA
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Table 5 Resistance rates of Pseudomonas aeruginosa to commonly used antimicrobial agents in 2011 — 2015( %)
W2 2011 4F 2012 4F 2013 4F 2014 4F 2015 4F ¥ P
WR 3L 75 b / il e 24 31 26. 11 32.03 21.63 6.94 5.51 66. 14 0. 000
3k A0 Ath 1 41.11 29.00 23.20 12.09 8. 48 113. 62 0. 000
S 5 41. 11 23.38 20. 54 7.91 2.54 155. 15 0. 000
K AR /7 48 - - 9.05 8.37 8. 04 23.10 0. 000
Eg R 0.00 29. 44 23.51 12.09 19. 07 96. 39 0. 000
W e 5 g 0. 00 30. 74 32.92 13. 49 25.42 125. 44 0. 000
Fif ok R 2 21. 11 13.85 4,33 2.75 3.83 52. 44 0. 000
RRKEE 41.67 29, 87 29.78 5.96 4,29 118. 31 0. 000
BN R 36. 67 19. 48 19.75 8. 84 8. 90 68. 60 0. 000
AR R 29, 44 21.21 12.56 8. 88 12.77 35.13 0. 000
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Table 6 Resistance rates of Acinetobacter baumannii to commonly used antimicrobial agents in 2011 —2015( %)
B2 2011 4F 2012 4F 2013 4F 2014 4F 2015 4F ¥ P
SR VE AR/ B L 64. 66 39.02 30. 49 11.27 51. 20 93. 34 0. 000
WR L TG K/ it s 2 3H 63.79 41. 46 53.36 9. 86 58. 40 102. 83 0. 000
ko Ath g 60. 34 39. 02 54,26 11.97 52, 00 85.13 0. 000
S o g 5 48.28 39. 02 30. 49 16. 20 51. 20 47.82 0. 000
S 16 WK e/ &7 2 30 - - 17.49 22,54 20. 80 1.49 0.473
e R ] 0. 00 32.93 50. 67 9.86 52. 00 177.63 0. 031
W e 35 e 0. 00 34.15 52. 47 10. 56 51. 20 179.76 0. 050
Fap oK = AL 58. 62 37.80 65. 47 11.97 7.20 180. 56 0. 000
N+ 76.72 45.12 52,02 14,08 46. 40 105. 36 0. 000
B2 NISRU 68.97 43.90 54,71 14.79 51.20 88.15 0. 000
AR R 67.24 37.80 14.35 14.08 17. 60 137.13 0. 000
ST Ve 75. 86 32.93 22,42 10. 56 44,00 143.95 0. 000
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Table 7 Resistance rates of Staphylococcus aureus to commonly used antimicrobial agents in 2011 = 2015( %)

EINESE 2011 4¢ 2012 4¢ 2013 4¢ 2014 4 2015 4¢ e P
HER 96. 33 88.54 88. 48 100. 00 87.21 0.65 0. 421
ZHE I T b 33.03 20. 00 21.82 14.50 14.54 99. 58 0. 000
RKFEE 57.98 42,71 20. 00 19. 00 11.63 145. 01 0. 000
ThER 0. 00 0. 00 0. 00 0. 00 0. 00 - -
) 2 v fg 0.00 0. 00 0. 00 0. 00 0. 00 - -
7N 42.48 29.17 24,24 18. 00 25. 00 40.07 0. 049
AHER 81.74 69.79 70.91 74.13 67.05 13.33 0. 000
A E R 69.91 47.92 57.58 72. 64 63.37 3.88 0. 049
ik = U 14,22 7.29 9. 09 2.50 2.82 41. 46 0. 000
LV R - - 1.21 0. 00 1.14 1. 06 0.303
ik i 2 A 0.00 0.00 0.00 0.00 0. 00 - -
5 7 T i FEY OO s 20.18 36. 46 27.88 30. 00 16. 38 20. 28 0. 056
) 48 7 12. 39 2.08 4,24 0.00 2.91 1.85 0.173
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