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Pathogens of cerebrospinal fluid and their drug susceptibility in patients with

postoperative intracranial infection in neurosurgery
Luo Xiaoquan ,Zhao Guanjian,Cheng Yuan,Chen Weifu

(Department of Neurosurgery ,the Second Affiliated Hospital ,Chongging Medical University)

[ Abstract)Objective ; To analyze the distribution and drug susceptibility of bacteria isolated from cerebrospinal fluid (CSF) in patients
who developed nosocomial meningitis following neurosurgical operation and to provide evidences for clinical treatment of meningitis.
Methods : Clinical data of pathogens and their drug susceptibility to antibiotics from CSF were collected from January 2008 to Decem—
ber 2012. Distribution and drug susceptibility of bacteria were analyzed retrospectively. Results . Positive rate of pathogens was 22.35
(114/510) from 510 CSF specimens. There were 114 strains of pathogens including 58(50.88% ) G* bacteria and 56(49.12%) G-
bacteria. The most frequently isolated bacteria was coagulase —negative staphylococci(28.95%) ,followed by acinetobacter baumannii
(16.67%) , enterococcus spp.(9.65%) ,pseudomonas aeruginosa(9.65%) ,klebsiella pneumoniae (6.14%) , staphylococcus aureus.
The active compounds against G* bacteria were vancomycin(100%) , linezolid(95.92%) , piperacillin-tazobactam (88.89% ). The active
compounds against G~ bacteria were imipenem (66.04% ) ,followed by piperacillin-tazobactam (59.46%) ,amikacin(55.10% ). Super—
infection in bacterial meningitis was observed in 8 patients. Conclusions ;: G* bacteria are more common in neurosurgical patients,es—
pecially coagulase—negative staphylococci,however,G™ pathogens has increased recently, especially acinetobacter baumannii , therefore
nosocomial meningitis pathogens should be considered in the choice of empirical antibiotic treatments.
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Tab.1 Distribution and constituent ratio of pathogens from cerebrospinal fluid from 2008 to 2012

[ 20084222009 4F- (n=38 ) 20104E %2012 4F (n=76 ) Bt (n=114)
T EHR () ML (%) EHE(n)  BRIL(%) B L (%)
G 25 65.79 33 43.42 58 50.88
B A A PR 1 2.63 5 6.58 6 5.26
T [ St B 1 A R A 13 34.21 20 26.32 33 28.95
R A R 13 34.21 11 14.47 24 21.05
IR IR HTER - - 3 3.95 3 2.63
HA R BRI - - 2 2.63 2 175
Fof AR - - 4 5.26 4 3.51
i7E2 NN 7 18.42 4 5.26 11 9.65
DT HEBR 1 2.63 1 1.32 2 1.75
HAtb 3 7.89 3 3.95 6 5.26
G H 13 34.21 43 56.58 56 49.12
2 NS 2 5.26 17 2237 19 16.67
GRS - - 1 1.32 1 0.88
B IRA A - - 1 1.32 1 0.88
AR P T 3 7.89 8 10.53 11 9.65
it R e T AR AT R 2 5.26 5 6.58 7 6.14
R R R 1 2.63 3 3.95 4 3.51
W 2R R T - - 2 2.63 2 1.75
FIVA AT I 5 13.16 - - 5 439
HoAtr - - 6 7.89 6 5.26
L - - - - - -
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Tab.2 Drug sensitivity of antibiotics of G* bacteria from 2008 to 2012
SR L BT S (O A BRTA F A EERTA A 5 i it 4 2 178230
o (n=58) (n=6) (n=24) BRI (n=9) (n=11)
HLiES (VRIS L% sk BURER BUSRk TR ES WUk BUSE BURER BudeR
(n) (%) (n) (%) (n) (%) (n) (%) (n) (%)
PREREZR 30 71.43(30/42) 2 33.33(2/6) 19 79.17(19/24) 6 66.67(6/9) 3 100.00(3/3)
52y Tk 16 41.03(16/39) 6  100.00(6/6) 3 12.50(3/24) 7 77.78(719) - -
YR 7 13.73(7/51) 1 16.67(1/6) 4 16.67(4/24) 0 0.00(0/9) 2 20.00(2/10)
TR 21 51.22(21/41) 2 33.33(2/6) 12 50.00(12/24) 5 55.56(5/9) 2 100.00(2/2)
UIEZ 35 70.00(35/50) 4 66.67(4/6) 15 62.50(15/24) 7 7778(719) 9 81.82(9/11)
HHEE 10 26.32(10/38) 1 16.67(1/6) 3 17.65(3/17) 2 50.00(2/4) 3 30.00(3/10)
A NISEU 15 30.00(15/50) 2 33.33(2/6) 6 25.00(6/24) 5 55.56(5/9) 2 18.18(2/11)
LRI R 23 45.10(23/51) 3 50.00(3/6) 11 45.83(11/24) 6 66.67(6/9) 2 20.00(2/10)
TR 46 100.00(46/46) 6  100.00(6/6) 24  100.00(24/24) 9 100.00(9/9) 5 100.00(5/5)
FlHF 35 71.43(35/49) 5 83.33(5/6) 21 87.50(21/24) 9 100.00(9/9) 0 0.00(0/10)
) s e 47 95.92(47/49) 6  100.00(6/6) 24  100.00(24/24) 9 100.00(9/9) 8 80.00(8/10)
AU T —3AE 26 92.86(26/28) 6 100.00(6/6) 10  100.00(10/10) 8 100.00(8/8) 2 50.00(2/4)
[ ENITY Vi V2 2 7S P 43.75(14/32) 4 66.67(4/6) 6 31.58(6/19) 4 57.14(4/7) -
NI s 16 50.00(16/32) 5 83.33(5/6) 7 36.84(7/19) 4 57.14(4/7) - -
AHER 36 83.72(36/43) 5 83.33(5/6) 18 90.00(18/20) 5 71.43(5/7) 8 80.00(8/10)
SRR TG RR 15 38.46(15/39) 3 50.00(3/6) 8 33.33(8/24) 4 44.44(4/7) - -
(UL N 14 42.42(14/33) 3 50.00(3/6) 8 40.00(8/20) 3 42.86(3/7) - -
WRAL TG A/l mals £ 1L 16 88.89(16/18) 4 66.67(4/6) 8 100.00(8/8) 4 100.00(4/4) - -
R R N 11/ 2 a2 )
£ 3 2008 f£Z 2012 £HE N G FEXHAH AWM E
Tab.3 Drug sensitivity of antibiotics of G- bacteria from 2008 to 2012
AR L BT B2 A E B2 Al SR T it 5 v o AR AT T B IS
(n=56) (n=19) (n=11) (n=7) (n=4)
B Z59) ¥
Rk R gk BUReR SR TR BUEAR BUReR BUSRE BudeR
(n) (%) (n) (%) (n) (%) (n) (%) (n) (%)
RN 2 10.00(2/20) 0 0.00(0/4) 0 0.00(0/3) 1 14.29(1/7) - -

AR TEM/ET IR 11 31.43(11/35) 6  31.58(6/19) 0 0.00(0/2) 3 42.86(3/7) - -
RRER 25 47.17(25/53) 11 57.89(11/19) 7 63.64(7/11) 2 28.57(2/7) 3 75.00(3/4)
Bk R A 27 55.10(27/49) 8  53.33(8/15) 8 72.73(8/11) 5 71.43(57) 4 100.00(4/4)
B (LN 4 17.39(4/23) 0 0.00(0/4) 0 0.00(0/2) 3 42.86(3/7) 1 25.00(1/4)
S AL 22 41.51(22/53) 2 10.53(2/19) 9 81.82(9/11) 4 57.14(4/7) 3 75.00(3/4)
Sty 14 25.93(14/54) 1 526(1/19) 2 18.18(2/11) 3 42.86(3/7) 4 100.00(4/4)
At fb 24 45.28(24/53) 5 2632(5/19) 7 63.64(7/11) 5 71.43(5/7) 4 100.00(4/4)
AR 9 56.25(9/16) 0 0.00(0/4) - - 5 71.43(5/7) 3 75.00(3/4)
NI iR 35 66.04(35/53) 8  42.11(8/19) 9 81.82(9/11) 6 85.71(6/7) 4 100.00(4/4)
i 21 44.68(21/47) 10 52.63(10/19) 0 0.00(0/2) 3 42.86(3/7) 4 100.00(4/4)
I NISRU 23 42.59(23/54) 6  31.58(6/19) 8 72.73(8/11) 3 42.86(3/7) 3 75.00(3/4)

T TR A 28 50.91(28/55) 6  31.58(6/19) 8 72.73(8/11) 6 85.71(6/7) 3 75.00(3/4)

a4 g 17 32.69(17/52) 1 526(1/19) 6 60.00(6/10) 5 71.43(5/7) 3 75.00(3/4)
FAEER 24 4528(24/53) 11 57.89(11/19) 7 63.64(7/11) 2 2857(2/7) 2 50.00(2/4)
RIS 3 16.67(3/18) 0 0.00(0/4) 0 0.00(0/2) 2 28.57(2/7) 1 25.00(1/4)

R AL 13 33.33(13/39) 2 13.33(2/15) 6 54.55(6/11) - - 2 100.00(2/2)
DRI PEA/ABME LI 22 59.46(22/37) 0 0.00(0/4) 9 81.82(9/11) 6 85.71(6/7) 3 75.00(3/4)
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Tab.4 Changes of pathogens and prognosis of patients with super-infection from 2008 to 2012
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