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Pathogens isolated from sputum specimens and antimicrobial resistance of

pathogens in recent 5 years
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[Abstract] Objective To understand the distribution and antimicrobial resistance of pathogens from sputum speci-
mens of patients with respiratory tract infection in a hospital in recent 5 years, so as to provide basis for infection
control and rational use of antimicrobial agents. Methods Bacteria were isolated with routine method, and were i-
dentified by VITEK 2 and Phoenix100 automated bacterial identification system, antimicrobial susceptibility testing
was performed by Kirby-Bauer disk diffusion method according to the Clinical and Laboratory Standards Institute
standards. Results A total of 1 829 pathogenic bacterial strains were isolated from patients in respiratory depart-
ment between 2009 and 2013, of which gram-negative bacilli and gram-positive cocci accounted for 78. 84% (n =
1 442) and 21.16% (n=2387) respectively. The major gram-negative bacilli were Acinetobacter baumannii (A. bau-
mannii 21. 76%) , Pseudomonas aeruginosa (P. aeruginosa 18. 70%), Klebsiella pnewmoniae (K. pneumoniae

11.70%) and Escherichia coli (E. coli 7.16% ) ; the major gram-positive cocci were Sta phylococcus aureus (S. au-
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reus 11. 76 %) and Enterococcus faecium (E. faecium 4.70%). The average detection rate of extended-spectrum p-
lactamase (ESBL)-producing E. coli and K. pneumoniae was 61. 83% and 34. 45% respectively. The resistant
rates of A. bawmannii to amikacin,imipenem and meropenem were all >>70% ; the resistant rate of P. aeruginosa to
cefepime and ceftazidime was 22.22% and 51. 46% respectively, the resistant rate to imipenem and meropenem was
49.71% and 49. 42% respectively. Linezolid-resistant S. aureus strains were found, the resistant rate of S. aureus
to nitrofurantoin was <6. 0% , the average detection rate of methicillin-resistant S. aureus (MRSA) was 88.37% ;
the resistant rates of Enterococcus spp. to linezolid and teicoplanin were both 4. 35% , the resistant rate to vancomy-
cin was 8.70%. Conclusion The main pathogens causing respiratory tract infection are A. baumannii, P. aerugi-
nosa, K. pneumoniae, E. coli and S. aureus,which have high and multiple resistance to antimicrobial agents.

[Key words] respiratory tract infection; pathogen; sputum specimen; antimicrobial agent; drug resistance; health-

care-associated infection; drug resistance, microbial
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Table 1 Distribution and constituent ratios of pathogens isolated from sputum specimens within 5 years (No. of isolates, %)

75 L T 2009 4F 2010 4F 2011 4F 2012 4F 2003 4F 41t
EEXPHEUENE 341(83.17) 342(78.08) 296(75.51) 202(81.78) 261(76. 32) 1 442(78. 84)
i 5 AN SR 72(17.56) 98(22.37) 90(22. 96) 68(27.53) 70(20. 47) 398(21.76)
R 453 {15 P T 89(21.71) 68(15.53) 64(16.33) 56(22. 67) 65(19.01) 342(18.70)
il 48 v 25 A1 41(10. 00) 47(10.73) 49(12.50) 34(13.77) 43(12.57) 21411, 70)
PN R | 22(5.37) 36(8.22) 26(6.63) 16(6. 48) 31(9.06) 131(7.16)
WS 2 2 £ 00 i 23(5.61) 19(4.34) 16(4. 08) 4(1.62) 12(3.51) 74(4,05)
R E R 34(8.29) 9(2. 05) 6(1.53) 1€0. 40) 4(1.17) 54(2.95)
oAl 22 B PEAT 60(14.63) 65(14. 84) 45(11. 48) 23(9.31) 36(10.53) 229(12.52)
EEIEMRE 69(16. 83) 96(21.92) 96(24.49) 45(18.22) 81(23. 68) 387(21.16)
4 07 2 PR TS 41(10. 00) 63(14,38) 64(16.33) 18(7.29) 29(8. 48) 215(11. 76)
PR S 3K 13(3.17) 19(4.34) 19(4. 85) 15(6.07) 20(5.85) 86(4.70)
oAt 2% BA PR ER 15(3. 66) 14(3.20) 13(3.31) 12(4. 86) 32(9.35) 86(4.70)
Ait 410(100. 00) 438(100. 00) 392(100. 00) 247(100. 00) 342(100. 00) 1 829(100. 00)

F 2 = 59E)" ESBLs K ¥R & W XTHL A 254 i 25 2 (0D
Table 2 Antimicrobial resistant rates of ESBL-producing and non-ESBL-producing E. coli (%)

2009 4 2010 4¢ 2011 4 2012 4 2013 4
B2 7 ESBLs JEj* ESBLs j ESBLs JE/™ ESBLs = ESBLs 3£/ ESBLs /= ESBLs 3 ESBLs 7 ESBLs JFj* ESBLs

(n=13) (n=9) (n=17) (n=19) (n=25) (n=1) (n=16) (n=10) (n=20) (n=11)
B K AL 0. 00 11. 11 5.88 10.53 4,00 0. 00 0. 00 0. 00 5. 00 9. 09
HN A 61.54 77.78 100. 00 84. 21 96. 00 0.00 83.33 40. 00 95. 00 81.82
WK oz P A/ i mae £ 3 30.77 0.00 0.00 10. 53 8. 00 0. 00 0.00 0. 00 8. 30 9.09
S 7N 5 30.77 11.11 29, 41 26.32 32.00 0. 00 0. 00 30. 00 35. 00 45, 45
Sk F g 57 100. 00 33.33 94,12 94.74  100. 00 0. 00 100. 00 40. 00 100. 00 45, 45
Sk IR B /47 2 1E 15. 38 0. 00 0. 00 0. 00 4. 00 0. 00 0. 00 20. 00 0. 00 18.18
Sk 7 iy 4 100. 00 33.33 94,12 89.47  100. 00 0. 00 100. 00 40. 00 95. 00 45, 45
Sk 7 g 92. 31 33.33 94,12 26.32 92. 00 0. 00 83.33 40. 00 30. 00 45, 45
Vi B e 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 18.18
EX A 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00 18.18

£ 3 =5k ESBLs fili 9 5 5 A B B 6 25 9 i it 245 5% (Vo)
Table 3 Antimicrobial resistant rates of ESBL-producing and non-ESBL-producing K. pneumoniae( %)
2009 4 2010 4 2011 4 2012 4 2013 4
HLH Y 72 ESBLs JE/= ESBLs = ESBLs 3= ESBLs = ESBLs JE/” ESBLs ;= ESBLs JEj= ESBLs = ESBLs dk* ESBLs

(n=14) (n=22) (n=13) (n=234) (n=26) (n=23) (n=18) (n=26) (n=11) (n=32)
B oK R B 28.57 0. 00 30.77 5.88 7.69 4,35 12.50 0. 00 0. 00 3.13
BRI 42, 86 4.55 53. 85 23.53 50. 00 21. 74 75. 00 23.08 27.27 3.13
WR 7 PG AR/ Al e £ 300 14.29 4.55 38. 46 14. 71 19. 23 13. 04 12.50 0. 00 0.00 3.13
3 1 it fis 7.14 0. 00 30.77 11.76 42,31 4,35 25.00 7.69 9.09 3.13
S 6 e S 100. 00 9. 09 100. 00 44,12 100. 00 21.74 100. 00 26.92 100. 00 6.25
3k 6L WR R /45 B 3H 7. 14 .55 15. 38 8. 82 3.85 8. 70 37.50 3.85 0. 00 3.13
S 6 il A% 100. 00 .55 100. 00 38.24 100. 00 17.39 100. 00 19.23 90. 91 3.13
S 6 b 1E 92. 86 0. 00 92. 31 11.76 96. 15 8.70 87. 50 19.23 18.18 3.13
i 1 p 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00
ELsE) 0. 00 0. 00 0. 00 0.00 0. 00 0. 00 0. 00 0. 00 0. 00 0. 00

A 5 BRoR M ESBLs 4
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Table 4 Antimicrobial resistant rates of A, baumannii and P. aeruginosa(%)

i 8 R ST ] 23 A1 5 T

N ESL | 2009 4 2010 4F 2011 4E  20124F 2013 4F 2009 4E 2010 4E 2011 4F  20124F 2013 4F
(n=72) (n=98) (n=90) (n=68) (n=70) (n=89) (n=68) (n=064) (n=56) (n=065)
15/ N N 62. 50 69. 39 75.56 75. 00 75.71 61.80 41.18 43.75 26.79 18. 46
ZHHE B 2.78 4.08 3.45 0. 00 2.86 0. 00 2.94 0. 00 0.00 0. 00
NGRS 68. 06 82. 65 82,22 91.18 91. 43 49. 44 30. 88 39. 06 30. 36 20. 00
IR 7 PG bR / it nae £ 3 43.06 85. 71 87.78 88. 24 91. 43 92.13 69.12 73. 44 10. 71 9.23
Sk 7R fi5 66. 67 81.63 78. 89 88. 24 90. 00 30. 34 23.53 18.75 23.21 12.31
3k 6 WR R /£ 1 3 16. 67 17.35 48. 89 73.53 55. 71 56. 18 63.24 68.75 14.29 9.23
S 6 b iE 68. 06 79.59 82,22 89. 71 90. 00 66. 29 70. 59 68.75 26.79 15.38
Ve 1 o 41,67 78.57 80. 00 86. 76 84.29 64. 04 52. 94 54. 69 37.50 32.31
B 50. 00 79.59 80. 00 88. 24 85. 71 66. 29 52. 94 56. 25 33.93 29.23
Kot R % 34,72 35.71 23.33 7.35 12. 86 87. 64 77.94 76. 56 23,21 50. 77

53 7 T e G 73. 61 77.55 83. 72 77.94 94. 29 - - - - -

RS SWOMARE 20

Table 5 Antimicrobial resistant rates of S. aureus( %)

TLEZ5Y) 2009 4F(n = 41) 2010 4E(n=63) 2011 - (n=64) 2012 - (n=18) 2013 - (n=29)
19 i 22 R 2. 44 1.59 3.13 5.56 3.45
AHR 97.56 90. 48 96. 88 83.33 86. 21
TR 82.93 77.78 79. 69 77.78 55.17
) 2 v fg 0. 00 1.59 1.56 0. 00 0. 00
BT 0.00 0. 00 0.00 0. 00 0.00
kAT 92. 68 87. 30 92.19 77.78 82. 76
S At bR 92. 68 87. 30 93.75 77.78 82. 76
Fh&E% 0. 00 0. 00 0. 00 0. 00 0. 00
LEED R 92. 68 84.13 90. 63 77.78 75. 86
FI 45 85.37 79.37 95. 31 77.78 79. 31

R 6 EREIE A 25 0

Table 6 Antimicrobial resistant rates of Enterococcus spp. (%)

PLE 25 2009 4F (n = 20) 2010 4F(n=22) 2011 4FE(n=26) 2012 4FE(n=18) 2013 4FE(n=23)
AR 70. 00 81. 82 80. 77 94, 44 82. 61
W g 22 TR 25. 00 18.18 26.92 22,22 13. 04
LD ON 5 65. 00 68.18 69.23 83.33 52,17
AR 90. 00 95. 45 96. 15 88. 89 86. 96
] 2 Wk iz 0. 00 0. 00 0. 00 0. 00 4,35
KL HE 15. 00 18. 18 3.85 33.33 0. 00
HHEEG 70. 00 77.27 88. 46 100. 00 95. 65
BERT 0. 00 0. 00 0. 00 0. 00 4,35
HilsEs 5.00 0. 00 3.85 0. 00 8.70
LI B 80. 00 77.27 84. 62 94, 44 78. 26
H 45 - 85. 00 95. 45 84. 62 77.78 78.26

N AR R R
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