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Distribution and antimicrobial resistance of pathogens from intensive care
unit patients’ sputum obtained through fiberbronchoscope for four consec-

utive years

ZHU Xiao-meng , LIU Yao, WANG Yi, XI Xiao-jing, YU Xiang-you (The First Af filiated
Hospital of Xinjiang Medical University , Urumqi 830054,China)

[Abstract] Objective To investigate the distribution and antimicrobial resistance of pathogens from lower respira-
tory tract in patients in intensive care unit (ICU), so as to provide reference for clinical treatment. Methods Distri-
bution and antimicrobial susceptibility of pathogens isolated from ICU patients’ sputum obtained through fiberbron-
choscope between 2011 and 2014 were analyzed retrospectively. Results A total of 3 454 pathogenic strains were
isolated between January 1,2011 and December 31,2014, the percentage of gram-negative bacteria, gram-positive
bacteria,and fungi were 84.11%, 14.50% , and 1. 39% respectively. The detection rates of extended-spectrum -
lactamase-producing Escherichia coli and Klebsiella spp. in 2011 — 2014 were 38. 46% — 73.33% and 26. 95% —
37. 06% respectively. Enterobacteriaceae strains had low resistance rates to imipenem and meropenem (<<
20.00%) ; resistance of Acinetobacter baumannii was higher than Pseudomonas aeruginosa » both had low resistance
rates to amikacin(3.32% —37.16%); vancomycin- and linezolid-resistant strains were not found among Staphylo-
coccus. In 2011 — 2014, detection rates of methicillin-resistant Sta phylococcus aureus (MRSA) were 42. 86% —
61.22% , methicillin-resistant coagulase-negative staphylococcus (MRCNS) were 86. 96% — 91. 67%; resistance
rates of Enterococcus faecium was higher than Enterococcus faecalis, vancomycin-resistant strains were not found

among Enterococcus faecalis and Enterococcus faecium ; the major fungus was Candida albicans. Conclusion Anti-
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microbial resistance of pathogens isolated from lower respiratory tract is getting more serious, clinicians should pay

attention to non-antimicrobial infection control strategies in addition to rational use of antimicrobial agents.

[Key words| intensive care unit; lower respiratory tract; drug resistance, microbial; drug resistance; pathogen;

rational drug use
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Table 1 Distribution of pathogens causing lower respiratory tract infection in ICU patients at a hospital in 2011 — 2014 (No. of

isolates, %)

973 B T 2011 4F (2 =559) 2012 4E(n=774) 2013 4E(n=1 017) 2014 4E(n=1 104) Bit(n=3 454)

G H 454(81.22) 657(84. 88) 870(85.55) 924(83.70) 2905(84.11)
A S B T 111(19. 86) 158(20. 41) 241(23.70) 258(23.37) 768(22.23)
] 5 N B KT T 99(17.71) 140(18.09) 205(20. 16) 218(19.75) 662(19.17)
it 48 5 B AP T 93(16.63) 122(15.76) 142(13.96) 156(14.13) 513(14.85)
A7 3 B AR AT ) 36(6. 44) 88(11.37) 96(9. 44) 109(9. 87) 329(9.53)
Nk 13(2.33) 31(4.01) 33(3.24) 30(2.72) 107(3. 10)
PR T A 14(2.50) 21(2.71) 25(2. 46) 28(2.54) 88(2.55)
WG 7 AR5 T 19(3. 40) 24(3.10) 20(1.97) 23(2.08) 86(2. 49)
99 940 fi AT 77 13(2.32) 12(1.55) 17(1.67) 19(1.72) 61(1.77)
HAth G- 56(10. 02) 61(7.88) 91(8.95) 83(7.52) 291(8. 42)
G'HE 97(17.35) 108(13. 96) 133(13.07) 163(14.76) 501(14.50)
SO ER 49(8.77) 54(6.98) 63(6.19) 77(6.97) 243(7.04)
A A Bk 23(4.11) 31(4.01) 36(3.54) 43(3.89) 133(3. 85)
T Bk R 7(1.25) 6(0.77) 10€0.98) 13(1.18) 36(1.04)
it 46 4 1K 1 6(1.07) 4(0.52) 8(0.79) 9(0. 82) 27(0.78)
HAth G+ 1 12(2.15) 13(1.68) 16(1.57) 21(1.90) 62(1.79)
HE 8(1.43) 9(1.16) 14(1.38) 17(1.54) 48(1.39)
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Table 2 Antimicrobial resistance rates of major Enterobacteriaceae causing lower respiratory tract infection in ICU (%)

S 2 K 5 A B i 4¢ 5 T A7 A [ 1) 1 T 7

2011 4F 2012 4F 2013 4F 2014 4 2011 4F 20124F 2013 4 2014 4 2011 4E 2012 4E 2013 4F 2014 4F
ST K 92,31  87.10  90.91  83.33 - - - - - - - -
WR 3L P4 bk 69.23  64.52  75.76  73.33 70.97  50.82  45.07  30.13 53.85  25.00 29.41 42,11
SEV AR /A B 61.54 54.84  63.64 63.33 59.14  45.90  41.55 28.85 - - - -
WR 3E 75 b /At e £ 34 7.69 3.23 3.03 6.67 7.53  12.30 5.63 1.92 7.69 8.33 17.65 15.79
Sk T b 69.23  64.52 87.88  76.67 66.67 54.10  46.48  33.97 - - - -
S Ak 69.23  64.52 84.85 73.33 65.59  50.82  47.89  32.69 - - - -
3k 16l At BE 53.85 51.61  45.45  36.67 52.69  37.71  49.30 14.74 38.46  25.00 23.53 42,11
Sk 60y 53.85  51.61  84.85  70.00 52,69  37.71  45.07  26.28 46.15  25.00  35.29  47.37
k1t g Jig 69.23 70. 00 66. 67 13. 46 46.15
S A s 53.85  48.39  21.21  16.67 53.76  38.52  15.49 7.69 23.08 8.33  17.65 5.26
Sk T VR R / £ T30 0. 00 0.00 6.06 6.67 17.20  13.93 9. 86 1.28 15. 38 8.33  17.65 10.53
Sy (V=S 7.69 3.23 3.03 6.67 6. 45 4.10 2.82 0. 00 - - - -
A e 53.85  51.61  66.67  50.00 53.76  39.34  81.69  16.03 38.46  25.00 52.94  47.37
Ve 15 v 0. 00 0. 00 3.03 0. 00 3.23 1. 64 0.70 0. 00 0. 00 0. 00 17.65 5.26
E 0. 00 0.00 3.03 0. 00 4,30 1.64 1. 41 1.28 7.69 0.00 11.76 0. 00
fip >k R 2 0. 00 0. 00 0. 00 18.28 8. 45 1.92 7.69 0. 00 0. 00
RREE 46.15  48.39  48.48  43.33 38.71  26.23  32.39 6. 41 38.46  16.67  23.53  26.32
BN 61.54  67.74  66.67  60.00 41.94 18.85 19.72 7.05 30.77 8.33 0.00 5.26
LR 61.54  61.29 60. 00 36.56  14.75 4. 49 23.08 8.33 5.26
5 7 T M I e 76.92  61.29  60.61  63.33 64.52  25.41  21.83 19.87 69.23  25.00 29.41  26.32
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Table 3 Antimicrobial resistance rates of Acinetobacter baumannii and Pseudomonas aeruginosa causing lower respiratory tract

infection in ICU (%)

S 2 i 8 RS ] 23 AR S T
2011 4¢ 2012 4¢ 2013 4 2014 4 2011 4¢ 2012 4¢ 2013 4¢ 2014 4¢
R 7 75 A 78.79 57.14 65. 85 71.10 37.84 13.92 15. 35 17. 44
R Y A R it 75. 76 50. 00 59. 02 67. 43 - - - -
IR A7 VG bR/t el 2 38 64. 65 48.57 56. 10 64. 68 19. 82 13.92 8.71 14.73
Sk 1t Ath 61.62 50. 00 60. 98 61.01 28.83 16. 46 15. 35 16. 67
3 6 N 5 69. 70 55. 00 60. 00 69. 72 18. 02 15.19 12.03 13.18
3 16 WR R /&7 B 30 38.38 21.43 18. 05 39. 45 21.62 8.23 5.81 9.30
A e - - - 39. 64 21.52 24,07 47.29
e K m 58.59 48.57 57.56 66. 06 39. 64 13.29 23.65 14.73
ey 59.56 49,29 53. 66 47.25 31.53 18. 35 16.18 12. 40
B K AL 5.05 19.29 14.15 37.16 7.21 4,43 3.32 3.48
FREE 40. 40 46. 43 59. 02 60. 56 26.13 12.03 9.13 5.81
WNTE 75.76 57.86 63. 41 71.10 34.23 18.35 16.18 4.26
LU R 52.53 32.14 36. 10 50. 00 31.53 21.52 15. 35 7.36
3 Ttk Jie Y T e 86. 87 51.43 48.29 - - - -
= IR R 24 5 - ARG
R4 ICU FIPIRGHE B 15 G B Xt & 0 254 1 25 5 (0
Table 4 Antimicrobial resistance rates of major gram-positive bacteria causing lower respiratory tract infection in ICU (%)
S E S B 007 A R A 5E [24 il 9P P 4 K N ER T R 1 BR TR
2011 4F 2012 4F 2013 4F 2014 4 2011 4F 2012 4F 2013 4F 2014 4 2011 4F 2012 4F 2013 4F 2014 4E 2011 4F 2012 4F 2013 4F 2014 4F
Ha8ER G 98.00 96.30 90.48 98.70 95.65 96.77 94.44 97.67 33.33 50.00 25.00 25.00 100.00 100.00 83.33 88.89
2 e P 61.22 48.15 42.86 48.05 86.96 87.10 91.67 88.37
[N 63.27 38.89 38.10 29.87 21.74 32.26 22.22 18.60
HIKERKRER 33.33 50.00 25.00 25.00 100.00 75.00 66.67 66.67
S 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
i) 2 1o Jrz 0.00  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25.00 25.00 0.00  0.00 0.00 0.00
B2 67.35 64.81 46.03 38.96 26.09 19.35 33.33 30.23 33.33 50.00 50.00 75.00 50.00 50.00 33.33 44,44
R 77.55 72.22 65.08 58.44 73.91 83.87 86.11 80.40 75.00 50.00 75.00 75.00 100.00 100.00 83.33 100. 00
ek R 57.14 53.70 46.03 36.36 39.13 41.94 52.77 37.21 100. 00 100. 00 100. 00 100. 00
LEARY R 55.10 40.74 50.79 29.87 60.87 54.84 63.88 46.51 33.33 50.00 25.00 25.00 75.00 75.00 55.56
2RI 59.18 42.59 41.26 3.90 39.13 32.26 52.77 41.86 33.33 0.00 25.00 11.11 100.00 10.00100.00 66.67
BN iR 57.14 38.89 36.51 25.97 21.74 2.58 33.33 23.26 33.33 0.00 25.00 25.00 100.00 100.00100. 00 100. 00
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