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Distribution and changes in antimicrobial resistance of pathogens from
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[Abstract] Objective To investigate the distribution and change in antimicrobial resistance of pathogens causing blood-
stream infection, so as to provide reference for rational antimicrobial use. Methods The isolation and antimicrobial
resistance of major pathogens from blood culture specimens from a tertiary first-class hospital in 2012 — 2015 were analyzed
statistically. Results A total of 4 780 isolates were detected, the top five species were Escherichia coli (n =1 008,
21.09%), Klebsiella pneumoniae (n = 624, 13. 05%), Acinetobacter baumannii ( n =452, 9. 46%), Staphylococcus
aureus ( n=437, 9.14%), and Pseudomonas aeruginosa (n =247, 5.17%). The percentage of gram-negative bacilli,
gram-positive cocci, fungi, and others were 62.05% , 29.31%,7.76% ., and 0. 88% respectively. The resistance rates of
Klebsiella pneumoniae 1o ertapenem and imipenem increased from 4. 50 % in 2012 to 46. 79% and 33. 94% in 2015( both P
<C0.01). The resistance rates of Acinetobacter baumannii to cefepime, ceftazidime, tobramycin, gentamicin, and imipenem
were 86.50% , 80.56%,78.10% ,79.87% , and 84.29% respectively; resistance rates to amikacin in 2012 = 2015 were 0,
10.22%,39.85%, and 21.30% respectively( P<0. 01) ; resistance rates to minocycline in four years were 0 —7.52% ( P
<C0. 01). Conclusion The main pathogens causing bloodstream infection are gram-negative bacilli, Acinetobacter
baumannii is highly resistant to cephalosporins and carbapenems, resistance rates of Klebsiella pneumoniae to carbapenems

increased rapidly. Broad-spectrum antimicrobial agents must be used cautiously to reduce the selective pressure of
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antimicrobial agents.
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Table 1 Distribution of pathogens isolated from blood culture in 2012 = 2015 (No. of isolates, %)

) 2012 4F 2013 4F 2014 4F 2015 4F &it
G~ #HHE 679(61.28) 669(61.77) 741(60.19) 877(64.58) 2 966(62. 05)
PN 7R 233(21.03) 241(22.25) 207(16. 82) 327(24.08) 1 .008(21. 09)
ifi 48 v T A T 111(10. 02) 125(11.54) 170(13. 81) 218(16. 05) 624(13. 05)
1 S R Bl 74(6. 68) 137(12. 65) 133(10. 80) 108(7.95) 452(9. 46)
] 23 A1 f 86(7.76) 43(3.97) 52(4.22) 66(4. 86) 247(5.17)
3 38 o T 78 43(3.88) 29(2. 68) 33(2.68) 31(2.28) 136(2. 84)
AN O RS 191, 71) 21(1.94) 28(2.27) 29(2.14) 97(2.03)
I 21(1.90) 7(0. 64) 13(1.06) 10€0. 74) 51(1.07)
W 37 2 75 1 M T 13(1.17) 12¢1.11) 15(1.22) 7(0.52) 47(0.98)
B 16(1. 44) 4€0.37) 9(0.73) 12(0. 88) 41(0. 86)
FRIR VT A 4(0.36) 4€0.37) 6(0. 49) 110.81) 25(0.52)
HAh G- P 59(5.33) 46(4.25) 75(6.09) 58(4.27) 238(4.98)
GrEk® 345(31.14) 298(27.52) 377(30. 63) 381(28.06) 1.401(29.31)
L WA A IR 103(9. 30) 91(8. 40) 125(10. 16) 118(8.69) 437(9.14)
Y [ 9 P A BR 51(4.60) 49(4.53) 76(6.17) 48(3.53) 224(4.69)
SR W 2R 46(4.15) 36(3.33) 57(4.63) 37(2.73) 176(3. 68)
I, 78 i BR B 28(2.53) 27(2.49) 27(2.19) 37(2.73) 119(2. 49)
2R 29(2.62) 22(2.03) 15(1.22) 33(2.43) 99(2.07)
o ] 4 TR T 13(1.17) 20(1. 85) 13(1.06) 27(1.99) 73(1.53)
it 48 4k BR Y 7(0.63) 5(0. 46) 11(0. 89) 23(1.69) 46€0.96)
Hofth G+ BR A 68(6.14) 48(4.43) 53(4.31) 58(4.27) 227(4.75)
HE 75(6.77) 102(9. 42) 106(8. 61) 88(6. 48) 371(7.76)
P 2 1 1 1 14(1.27) 36(3.33) 41(3.33) 20(1. 47) 111(2.32)
S WA 22 T ) 13(1.17) 26(2. 40) 19(1.54) 9(0. 66) 67(1. 40)
ST WA 24 T B 11€0. 99) 10€0.92) 15(1.22) 25(1.84) 61(1.28)
P {5 22 19 1 T 12(1.09) 5(0. 46) 4(0.33) 20(1. 47) 41(0. 86)
DR EAETH B W 6(0.54) 4(0.37) 11(0. 89) 9(0. 66) 30(0. 63)
B Bk 4(0. 36) 3(0.28) 7¢0.57) 4(0.30) 18(0. 38)
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&it 1 108(100. 00) 1 083(100. 00) 1 231(100. 00) 1 358(100. 00) 4 780(100. 00)
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Table 2 Antimicrobial resistance rates of Klebsiella pneumoniae and Escherichia coli isolated from blood culture in 2012 = 2015 (%)
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(=111 (=125 n=170) (n=218) (n=624) (n=233) (n=241) (n=207) (n=327)(n=1 008)
£8P - - - - - - - 87.55  100.00 92,75  85.93  91.07 38.5 <<0.01
SEVEM/AFEI 47.75  66.40 5412 60.09  57.53 9.8  0.02 75.11 85.89  65.70  57.49  70.04 58.1 <C0.01
DRPLFG AR/ e LI 9. 91 15. 20 31.76  35.78  25.96 36.3 <<0.01  2.15 7.88 5.31 2.14 4.17 14.8 <<0.01
S f e Ak 56.76  75.20  71.76  59.63  65.54 15.2 <0.01 81.12 91.70  85.99  67.28  80.16 58.9 <<0.01
S A6l B 56.76 22,40 35,88  51.38 42,31 40.0 <<0.01 81.12 42,74 36.71  30.89  46.53 153.4 <<0.01
S 76 43,24 53,60 52,35 55.50 52,08 4.6 0.20 81.12 78.42  80.19  64.53 7490 28.2 <<0.01
S5 43.24 46,40 39.41 46,33 4391 2.3 0.52 81.12 68.88  56.04  30.58  56.65 162.0 <<0.01
SLEURER /AP EE 11,71 24. 80 29.41  34.86  27.24 20.7 <<0.01 6.87 7.05 2.42 0.31 3.87 24.5 <<0.01
kAR 14. 41 11,20 22,35 39,91 24,84 51.3 <<0.01 (.43 0.83 2.42 0.92 .09 4.6 0.21
EaNiiie) 47.75 46,40  37.06  49.08 45.03 6.2  0.10 81.12 57.26  63.77  45.26  60.22 75.0 <<0.01
Ve B R 4,50 8. 00 30.59 33,94 22,60 58.3 <C0.01 0. 00 0.83 0.97 2,45 .19 7.5  0.06
JEAt IR 4.50 15.20 20. 59 46.79 25.80 82.2 <C0.01 0. 00 0. 00 0. 00 1.22 0. 40 8.4 0. 04
B B 0. 00 0.00 3412 27.52 18,91 91.2 <<0.01  0.00 0. 41 1.45 0.92 0.69 4.2 .24

RREZH 47.75 30. 40 49.41 38.99 41.67 13.0 <<0.01  37.34 64,32 54.11 44. 04 49.40  40.6 <<0.01
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ThE 19.82  20.80  37.06  28.90 27.88 13.9 <C0.01  0.00 35.68 26,57  16.82  19.44 105.0 <0.01
TEERD R 33.33 32,00  37.06 37.61 3558 1.5 0.68 56.22 78.42 96,62  48.93  67.46 158.0 <C0.01
WH R 33.33 34,40 36.47  39.91 36,70 1.8 0.62 56.22 78.42  69.08  49.85  62.10  55.9 <C0.01
U 37.84 33. 60 48.82  54.59 45,83 17.7 <<0.01  0.43 0.83 1.45 2.14 1.29 3.7 0.30
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Table 3 Antimicrobial resistance rates of Acinetobacter baumannii and Pseudomonas aeruginosa isolated from blood culture in

2012 -2015 (%)

. i 8 R S AT T R I CENIN R
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FARTGAR/FFEIE 89,19 66. 42 75.19  85.19  77.21 19.3 <<0.01 - - - - - - -
WRAL PG AR/ e L3 94, 59 84. 67 79.70  87.96  85.62 9.2 0.03 13.95 13.95 23,08  18.18  17.00 2.3 (.52
S 7 b 94, 59 70.07 78.95  80.56  79.20 17.7 <<0.01  30.23 20.93 26,92 24.24 26,32 1.5  0.69
S Fni i 94,59 84. 67 80.45  90.74  86.50 10.4 0.02 37.21 20.93 30.77 1818 27.94 8.0  0.05
R - - - - - - - 43.02 41.86 40.38  33.33  39.68 1.6  0.66
Ve R 94, 59 78.10 79.70  90.74  84.29 15.4 <<0.01 43,02 20.93 48,08  31.82  37.25 9.6  0.02
F ok R A 0.00 10. 22 39.85 21,30 19.91 59.8 <<0.01 12.79 13.95 9.62 12,12 12,15 0.4 0.92
RKRER 89.19 80. 29 71.43  83.33  79.87 10.7 0.01 13.02 39.53 36.54 18,18 34.41 11.1  0.01
TG E 83.78 78.10 69.92  84.26  78.10 9.0  0.03 41.86 37.21 30.77 1818 32,39 10.1  0.02
KHAR 0.00 0. 00 7.52 7.41 3.98 16,4 <<0.01 - - - - - - -
LEERD R 66. 22 24,82 55.64  67.59  50.88 57.5 <C0.01  43.02 46.51 44.23 15,15 36.44 17.7 <<0.01
BINTSRUR 100. 00 84. 67 80.45  90.74  87.39 18.5 <<0.01  39.53 44,19 40.38 15,15 34,01 14.6 <<0.01
ST HEM 94,59 64.96  71.43  44.44  66.81 51.6<C0.01 - - - - - - -
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Table 4 Antimicrobial resistance rates of Staphylococcus aureus isolated from blood culture in 2012 — 2015 (%)

N EE Y 2012 4E(n=103) 2013 4E(n=91) 2014 4E(n=125) 20154E(n=118)  Hil(n=437) e P
HER 100. 00 97. 80 99. 20 89. 83 96. 57 22.9 <0. 01
PN 28.16 30. 77 23.20 7.63 21.74 20.8 <0. 01
RS 0.00 0. 00 0. 00 0. 00 0. 00 - -

ZE I T /R AR T 0. 00 0. 00 0. 00 0.00 0.00 - -
g7 33.01 28.57 34. 40 17. 80 28.38 9.8 0.02
) 4 e e 0. 00 0. 00 0. 00 0. 00 0. 00 - -
PN+ 29.13 21.98 20. 80 6.78 19,22 18.9 <0. 01
AHFR 71. 84 57.14 54. 40 22.03 50. 34 59. 4 <0.01
Hm % 0.00 0. 00 0. 00 0. 00 0. 00 - -
TR & 71. 84 59. 34 50. 40 22.03 49. 66 59.7 <0. 01
k=8 TRup 33.98 37.36 45. 60 7.63 30. 89 44,8 <0.01
7SRO 28.16 34.07 45. 60 7.63 28.83 44,2 <0.01
YA 44, 66 42,86 45. 60 4,24 33. 64 62.8 <0.01
192 1 - A 0. 00 0. 00 0. 00 0. 00 0. 00 - -
55 itk i Y CO g 14.56 14.29 12. 80 8. 47 12.36 2.4 0.49
)45 S 13.59 9. 89 9. 60 6.78 9. 84 2.9 0. 41
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