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Gram-negative bacteria isolated from patients with lower respiratory tract
infection: a 8-year data analysis

PEI Wen-jun, WANG Tian-li, YANG Ze-gang ( The First People’ s Hospital of Changde .,
Changde 415003, China)

[Abstract] Objective To understand the distribution and drug-resistance of gram-negative bactera isolated from
lower respiratory tract in a hospital , so as to provide reference for anti-infection treatment in clinic. Methods Bac-
teria were isolated from sputum, bronchial aspiration, and pleural effusion of patients admitted in a hospital from
January 2002 to December 2009, distribution and drug susceptibility test of bacteria were analysed retrospectively.
Results A total of 9 884 isolates of bacteria were isolated during 8 years, 6 358 (64. 33%) of which were gram-
negative bacteria . The main isolated bacteria were Pseudomonas aeruginosa (33. 41%), Acinetobacter spp.
(20.51%), Klebsiella spp. (19.11%) , and Escherichia coli (12. 65%) . The main bacteria of Enterobacteriaceae
had low resistance to carbapenems, such as meropenem and imipenem (<Z3%), and had relative lower resistance to
amikacin (17. 37% — 19. 58%), cefoperazone/sulbactam (10. 67% — 23, 62%) , and piperacillin/tazobactam
(13.58% — 25. 11%). The resistant rate of Pseudomonas aeruginosa to carbapenems was up to 38, 54% , and had
relatively lower resistance to amikacin(31. 50%) and minocycline(32. 00%) ; Acinetobacter spp. had relatively low-
er resistance to carbapenems(10. 47%) ., levofloxacin (24. 64%) , amoxicillin/clavulanic acid (24. 33%), cefopera-
zone/sulbactam (27. 00%) ,and minocycline(10. 27%). Conclusion Gram-negative bacteria are the major pathogens
in lower respiratory tract infection in this area, the main isolated bacteria have a rising resistance to most antimicro-
bial agents.
[Key words | lower respiratory tract infection ; gram-negative bacteria; drug-resistance, microbial; antimicrobial
agents; pathogen
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Table 1 Distribution of gram-negative bacteria in lower respiratory tract infection (strain, %)

G- 20022005 4F 2006—2007 4F 20082009 4F s P
YL ok 214(29. 64) 488(32. 38) 1.422(34. 44) 7.30 <0.05
KA 114(15.79) 216(14. 33) 474(11. 48) 15. 43 <0.01
ANEFF S 112(15.51) 218(14. 47) 974(23.59) 68. 84 <0.01
A 101(13. 99) 289(19. 18) 825(19. 98) 14,28 <0. 01
Wk R 36(4.99) 47(3.12) 152(3. 68) 4.79 =0. 05
HoAth 2 36(4.99) 30(1.99) 5(0.12) 145. 39 <0.01
I AT IR AT 34(4.71) 69(4.58) 105(2. 54) 19. 78 <0. 01
W H A 18(2. 49) 66(4. 38) 40(0.97) 68. 42 <0.01
7R R 16(2.22) 8(0.53) 2(0.05) 71. 62 <0.01
W8 5 BIR R G 7(0.97) 2(0.13) 9(0. 22) 13. 88 <0.01
N AR 7€0.97) 3(0. 20) 3€0. 07) 24.23 <0.01
W s I JE 4(0.55) 13(0. 86) 7€0.17) 14.78 <0. 01
W [ FF & 3(0.41) 5(0. 33) 14(0. 34) 0.12 =>0. 05
W R 3(0. 41D 4(0.27) 7€0.17) 1.88 >0. 05
VB SR R 2(0. 28) 33(2.19) 64(1.55) 11. 65 <0.01
IR & 2(0. 28) 4(0.27) 21(0.51) 1.96 =0. 05
WS SRS B T 2(0.28) 5(0.33) 2€0. 05) 7.33 <0.05
Hph G- 11(1.52) 7(0. 46) 3(0.07) 51.48 <0.01
it 722(100. 00) 1 507(100. 00) 4 129(100. 00)
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Table 2 Drug-resistant rates of gram-negative bacteria of Enterobacteriaceae in lower respiratory tract infection (%, tested

strain)
B2 S AR Kip¥s W

20022005 4F 2006—2007 4E 2008—2009 4F 5?2 P 20022005 4F 2006—2007 4F 2008—2009 4F o P
Bk AL 26.73(101)  17.30(289)  19.58(822) 4.22 >>0.05 28.83(111) 17.59(216) 17.37(472) 8.06 <0.05
PGS 46.00(100)  42.91(289)  46.30(825) 1.00 =>0.05 80.18(111)  68.52(216)  74.42(473) 5.51 =>0.05
SEVIAR 78.00(100)  93.08(289)  96.48(825) 56.07 <<0.01 91.96(112)  96.30(216)  97.89(474) 9.89 <<0.01
2K TR 57.00(100)  69.20(289)  65.21(825) 4.98 >>0.05 77.87(113)  87.50(216) - 5.17 <<0.05
LT 83.83(99)  97.58(289)  94.91(825) 27.86 <C0.01 97.14(105)  98.61(216)  98.31(474) 0.92 >>0.05
S Fe ey 63.00(100)  76.47(289)  62.62(824) 18.70 <C0.01 89.18(111)  89.81(216)  89.87(474) 0.05 >>0.05
ST A 49.000100)  44.41(286)  44.71(823) 0.71 >>0.05 69.09(110)  75.93(216)  76.79(474) 2.91 >0.05
kA 5 51.48(101)  44.64(289)  60.92(824) 24.07 <<0.01 74.77(111)  76.85(216) - 0.17 >0.05
S 76 WR 48.51(101)  57.44(289)  60.92(824) 6.14 <C0.05 84.68(111) 81, 48(216) - 0.52 >0.05
S 7 b 40.81(98)  40.83(289)  42.18(825) 0.20 =>0.05 45.53(112)  71.76(216)  76.32(473) 41.64 <0.01
S s 29.90(97)  32.53(289)  37.82(825) 4.27 >>0.05 51.85(108) 72.69(216)  76.11(473) 25.70 <0.01
A 49.00(100)  57.79(289)  47.09(824) 9.83 <C0.01 54.05(111)  79.16(216)  75.90(473) 26.64 <<0.01
i) 0.00C101)  0.35(289)  2.06(825) 5.94 >>0.05  0.00(114) 1.85(216)  2.55(471) 3.08 >>0.05
RAiiReas] 0.00(101)  0.35(289)  2.06(825) 5.94 >>0.05  0.00(114) 1.85(216)  2.55(471) 3.08 >0.05
SUETIM/AFEI 41.24(97)  32.53(289)  26.91(825) 10.38 <C0.01 64.54(110)  66.20(216)  51.05(474) 16.86 <<0. 01
WRILPGAR /MM EH 6. 93(101)  18.34(289)  13.58(825) 8.73 <C0.05  8.77(114)  31.48(216)  25.11(474) 21.03 <<0.01
SKAWRER /&7 3R - - 10.67(825) - - - - 23.62(474) - -
LEEFI R 22,92(96)  20.42(289)  15.03(825) 7.07 <<0.05 54.81(104) 54.16(216)  45.56(474) 18.89 <<0.01
v A - - 11.76(825) - - - - 30.66(473) - -
NP 53.00(100)  51.90(289)  40.85(825) 13.78 <C0.01 24.32(111)  24.07(216)  35.52(473) 11.69 <0.01
SRR M 45.000100)  50.52(289)  47.09(824)  1.34 =0.05 81.08(111)  78.24(216)  77.64(474) 0.63 >>0.05
W 24.18(91)  28.37(289)  41.21(825) 21.95 <C0.01 13.51(111)  13.43(216)  28.60(472) 25.49 <0.01
UEZS- - - 45, 21(825) - - - - 77.33(472) - -
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Table 3 Drug-resistant rates of non-fermentative bacteria in lower respiratory tract infection (%, tested strain)

L2 eI AR

20022005 4F 20062007 4F 20082009 4 5?2 P 20022005 4F 20062007 4F 20082009 4F 42 P
B A 39.91(213)  34.43(488) 31.50(1 422) 6.48 <C0.05 36.11(108)  29.82(218)  35.01(974) 2.32 =>0.05
RAEE 71.56(211)  74.59(488) 84.81(1422) 38.84 <<0.01 66.67(111)  66.51(218)  77.72(974) 16.28 <<0.01
REKA - - 72.78(1 422) - - - - 51.47(974) - -
EZR NN 92.99(214) - - - - 85.71(112)  98.34(181)  98.25(974) 58.29 <0.01
K VR 61.97(213)  94.06(488)  93.46(1 422) 222,00 <C0.01 50.96(104)  74.31(218)  89.73(974) 123.68 <0. 01
R PG K 45.71(210)  75.20(488) 89.17(1 422) 248.21 <C0.01 54.46(112)  56.88(218)  77.82(974) 58.53 <0.01
SIS 90. 65(214) - - - - 95.24(105)  95.63(206)  97.94(974)  5.53 >>0.05
St A 56.33(213)  82.17(488) 92.41(1 422) 215.34 <C0.01 58.92(112)  64.22(218)  76.49(974) 24.41 <<0.01
Sk FsE 5 53.000200)  83.61(488)  89.10(1 422) 173.93 <C0.01 58.33(108)  64.22(218)  75.87(974) 23.90 <<0.01
SR R 39.44(213)  72.95(488)  77.71(1 422) 136.95 <C0.01 46.23(106)  66.51(218)  89.73(974) 168.78 <0. 01
LA 34.58(214) 54.71(488) 55.91(1 422) 34.39 <C0.01 39.81(108) 61.93(218)  63.96(974) 23.98 <C0.01
S s 15.31(209)  60.04(488)  61.11(1 422) 158.91 <C0.01 21.90(105)  49.53(216)  59.03(974) 55.20 <C0. 01
BREPUAR/EFEE 90.34(207)  92.42(488)  93.53(1 422)  3.10 =0.05 48.48(99) 59.17(218)  58.00(974) 3.83 >>0.05
By S PG A/ a4 1R - - 58.93(1 422) - - - - 24.33(974) - -
R PG AR/ fthmse £ 30 - - 70. 46(1 422) - - 7.41(108)  45.37(216)  48.36(974) 66.11 <<0.01
SKALURTR /£ B30 - - 48.03(1422) - - - - 27.00(974) - -
g 43.81(210) 57.99(488) 71.10(1 422) 75.47 <C0.01 48.14(108)  66.05(218)  69.82(974) 20.98 <0. 01
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2002—2005 4F 2006—2007 4 2008—2009 4F 52 P 20022005 4 2006—2007 4E 2008—2009 4F 2 P
B 6.67(210)  26.84(488) 38.54(1 422) 94,31 <<0.01 6.48(108) 5.96(218)  10.47(974)  5.43 >>0.05
W e ks i 6.67(210)  26.84(488) 38.54(1 422) 94,31 <C0.01 6.48(108) 5.96(218)  10.47(974)  5.43 >0.05
WRE 40.37(213)  41.8(488)  50.98(1422) 17.52 <<0.01 47.22(108)  37.79(217)  34.60(974) 13.98 <<0. 01
LA R 25.47(212)  47.13(488) 47.11(1422) 36.14 <<0.01 16.67(108)  24.31(218)  24.64(974) 3.42 >>0.05

KRR - - 71.31(1 422) - - - - 44,14974) - -
AEE 45.54(213)  82.17(488) 84.11(1 422) 173.12 <C0.01 73.27(101)  75.69(218)  56.78(974) 33.51 <<0.01
AR 66.35(211)  70.49(488) 81.43(1 422) 41.29 <<0.01 50.89(112)  48.62(218)  64.17(974) 22.66 <0.01
ST BEME  55,20(208)  76.02(488)  80.31(1422) 64.13 <<C0.01 47.27(110)  62.38(218)  64.07(974) 11.88 <<0.01

KGR - - 32,0001 422) - - - - 10. 27(974) - -
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