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Distribution and drug resistance change of bacteria isolated from cerebro-

spinal fluid of neurosurgery patients

LI Qian, WU Yuan-xing » TANG Ming-zhong , WANG Qiang ( Beijing Tian Tan Hospital,
Capital Medical University, Beijing 100050 ,China)

[Abstract] Objective To investigate the isolation and drug resistance change trend of pathogens isolated from ce-
rebrospinal fluid (CSF) of neurosurgical patients in Beijing Tian Tan Hospital. Methods Pathogens and antimicro-
bial susceptibility of pathogens from CSF specimens of neurosurgical patients from August 1997 to August 2013
were analyzed. Results A total of 2 732 isolates of pathogens were detected, gram-positive and gram-negative bacte-
ria accounted for 71.23% (n =1 946 ) and 28. 77% (n = 786 ) respectively. The top three isolated bacteria were
Staphylococcus spp. (n=1 751,64, 09%), Acinetobacter spp. (n =254, 9.30%), and Enterococcus spp. (n=
172, 6.30%). Gram-positive bacteria were the major isolated pathogens, detection rate of methicillin-resistant
Staphylococcus aureus ( MRSA) and methicillin-resistant coagulase-negative Staphylococcus ( MRCNS) was
74.34% and 80.73% respectively; gram-negative bacteria increased gradually in recent years. All Staphylococcus
spp. isolates were highly sensitive to vancomycin and linezolid(>>90%) . The overall antimicrobial susceptibility
rate of gram-negative bacteria decreased, susceptibility rates of Acinetobacter spp. to imipenem and meropenem was
51% and 44% respectively. Conclusion The major pathogens causing intracranial infection in neurosurgical patients
are gram-positive bacteria, the detection rates of MRSA and MRCNS are high; gram-negative bacteria, especially
extensively drug-resistant Acinetobacter spp. shows an increasing tendency in recent years.
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Table 1 Bacteria isolated from CSF of neurosurgical patients between August 1997 and August 2013 (No. of isolates, %)
it i) A(n=970) B(n=818) C(n=944) Hit(n=2732)
GtH 720(74.23) 539(65.89) 687(72.78) 1.946(71.23)
4 V00,3 B PR T 91(9. 38) 60(7.33) 85(9. 00) 236(8. 64)
T g 9 e 2 B 596(61. 44) 413(50. 49) 506(53. 60) 1 515(55. 45)
P& kb4 244(25.15) 179(21. 88) 237(25.11) 660(24., 16)
A AR 70(7.22) 63(7.70) 81(8.58) 214(7.83)
B ARk 42(4,33) 35(4.28) 7C0.74) 84(3.07)
A I 7 BR 31(3.20) 24(2.93) 51(5. 40) 106(3. 88)
S AR 5 BR - - 56(5.93) 56(2.05)
T PG 4 R - - 10(1. 06) 10€0. 37)
B A A 4 Bk - - 14(1. 48) 14(0.51)
HC AU 258 6T it I 4 4 7 TR 209(21.55) 112(13. 69) 50(5.30) 371(13.58)
BEFR H 5(0.52) 0€0. 00) 14(1.48) 19€0. 69)
Jiii 4% %% K P 1(0.10) 0¢0.00) 3(0.32) 4(0.15)
Ji R R I 27(2.78) 66(8.07) 79(8.37) 172(6. 30)
G H 250(25.77) 279(34.11) 257(27.22) 786(28.77)
Kl 20(2.06) 12(1. 47) 16(1.69) 48(1.75)
i 48 5 5 A T 20(2.06) 27(3.30) 54(5.72) 101(3.70)
] 23 11 B L T 27(2.78) 23(2.81) 21(2.23) 71(2. 60)
W AEATFF 35(3.61) 39(4.77) 27(2.86) 101(3.70)
i 2 RN B KT 32(3.30) 81(9.90) 40(4.24) 153(5. 60)
Jo i v e 48(4.95) 25(3.06) 16(1. 69) 89(3.26)
WG 2 AR BT 5(0.52) 3(0.37) 1€0.11) 9(0. 33)
Al G 63(6.50) 69(8. 44) 82(8. 69) 214(7.83)
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Distribution trend graph of gram-positive and gram-negative bacteria in each year
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Table 2 Antimicrobial susceptibility of the major gram-positive bacteria from CSF of neurosurgical patients between August

1997 and August 2013( %)

b g 25 & v 0 R A R 2 Je 4 1 BR ek R

LIE A B C A B C A B C
Sk 70 E 5 23 - - 16 - - 0 - -
W B K 23 8 - 17 16 - 100 - -
52 07 T e FY G e 100 100 85 60 36 35 0 - 76
E T /B AEEIT - 92 - - 96 - - - -
EEIR NI 0 4 13 3 3 18 67 44 81
EALYIPN 23 18 32 17 12 14 - - 0
if B P bR / v fir 4 R 23 8 68 17 12 95 - - 87
S 6 e b 23 - 14 17 6 100 0 - 0
SR 23 16 67 64 60 55 29 29 54
HHEZG 0 4 5 37 2 8 57 38 13
F 48 46 26 50 84 88 91 43 33 13
IEZSES 20 17 35 60 80 82 62 - 37
ﬁﬁjg%‘f 100 100 99 100 100 99 100 74 95
F) £k iz - 100 92 - 100 93 - 100 67
AER - 92 71 - 67 75 - 78 71
LM R - 22 44 - 74 65 - - 3
LR R - 12 18 - 33 15 - 6 3
LAY R 28 8 0 - 62 0 50 - 41
RREE - 17 60 - 62 74 - - 28
Bk A - - 63 - - 93 - - 7
B R - - 0 - - 0 - - 0
PR+ - - 56 - - 74 - - 24
AR - - 63 - - 15 - - 61
1k e 22 ] - - 100 - - 97 - - 76
BEhT - - 100 - - 84 - - 74
IV M R - - 0 - - 0 - - 0
VLY B - - 100 - - 0 - - -

43R 2(Table 2, continued)
ACEAL AR A R Vi L P A 2 BR
- A B C A B B C

Sk 761 WE fi5 9 - - 15 - - -
W e 55 9 15 - 15 25 - -
5207 T e HY I e 64 62 45 79 82 - 32
E T /B AEEIT - 100 - - 100 - -
EEIR NN 3 5 0 13 6 4 17
242 e PG AR 9 16 21 15 19 4 14
] 25 TG bk / 5 4 i 9 16 79 15 19 4 75
K T bR 7 15 57 15 25 - 33
WA 80 59 67 46 46 25 41
HHEG 3 2 16 13 13 4 6
Fl 457 96 97 84 100 91 96 100
IEZN 60 85 57 71 75 - 76
ik 100 100 97 100 100 100 98
) 2 Wk iz - 100 91 0 100 100 98
AHR - 84 43 - 71 75 100
FOARE R - 83 65 - 31 38 63
AR R - 16 12 - 17 4 6
LA TR R 90 62 0 50 75 - 0
IRRER - 62 62 - 75 - 35
fpk R 2 - - 93 - - - 100
HRE R - - 0 - - - 0
ZAIRG R - - 65 - - - 40
P45 I - - 20 - - - 13
K W 22 (] - - 98 - - - 100
BHERLT - - 93 - - - 79
VY 1 R - - 0 - - - 0
LW - - 0 - - - 0

- MRSA 4 % 04 % BR 5 B 800 74, 3420, ol AUBLC B4 il 7726.82% .67 % s MRCNS [ % [ i 7 1 4 45 Bk 5 8 50
80.73% , Hrf A B.C K Be43iil h 83% .87% .73% .,
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Table 3 Antimicrobial susceptibility of the major gram-negative bacteria from CSF of neurosurgical patients between August

1997 and August 2013(%)

B KI5 7 Jiti 9% 5 25 10 HESCES iR
A B C A B C A B C A B C
5275 Tk Jz O e 43 25 19 50 52 63 0 - 29 60 37 48
Sk A6l # 50 17 - 50 41 - - - - 60 51 -
SR TR/ AT I 27 8 29 44 41 50 - - 0 69 58 43
(0 Sy N1 86 83 93 72 78 98 82 87 89 - - 44
RNV 7 8 6 0 15 4 - - 7 - - 19
AT 5 TG bR/ 5 4 iR - 70 75 - 69 82 - - 7 33 23 32
etk 75 33 43 71 52 58 72 - 39 47 45 12
Sk 0t 1 64 42 38 83 52 57 68 87 76 58 50 33
k16 W i 50 17 38 50 41 56 - - 14 39 24 27
KAPT 75 67 0 100 74 100 0 - 0 39 24 0
) 7t e Ak 29 17 0 44 41 50 0 - 0 - - 0
BN A - 42 29 - 59 67 - 78 82 59 49 44
Sl s 46 33 38 59 75 56 77 40 76 - - 33
g & - 70 0 - 58 100 - - 0 - - 32
KRR % 0 17 63 - 52 72 - 70 76 98 99 40
W 5 e 93 92 100 100 89 90 77 78 61 87 92 51
ik =N U 0 33 25 0 100 76 50 60 81 - - 46
WR 3L 75 b / il e 2L 11 85 75 93 88 82 87 82 83 72 - - 42
WK iz VG Ak 14 8 7 33 35 44 64 70 72 60 35 40
EL A - - 100 - - 90 - - 67 - - 44
TIRER - - 0 - - 100 - - 67 - - 29
ZAER - - 0 - - 50 - - 67 - - 32
LY R - - 0 - - 0 - - 0 - - 0
ZHHEEDB - - 100 - - 100 - - 91 - - 98
AEHR - - 71 - - 75 - - 0 - - 13
(EZSES - - 14 - - 73 - - 9 - - 40
B RV b 2 R - - 0 - - 50 - - 100 - - 0
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