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Frequency distribution and antibiotic resistance of pathogens from the cerebrospinal
fluid of 116 children with bacterial meningitis

JIANG Hong-Chao, KUI Li-Yue, HUANG Hai-Lin, SU Min, WEN Bo-Ping. Department of Clinical Laboratory, Childrens
Hospital Affiliated to Kunming Medical University, Kunming, China ( Email: hongchaojiang@ yahoo. com. cn)

Abstract: Objective To determine the frequency distribution and antibiotic resistance of pathogens isolated from the
cerebrospinal fluid samples of children with bacterial meningitis ( BM) and to provide a basis for the timely and effective
treatment of childhood BM. Methods Retrospective analysis was performed on pathogens isolated from 5097 cerebrospinal
fluid samples collected from children in Kunming Children’s Hospital between January 2008 and June 2012, as well as drug
sensitivity test results. Kirby-Bauer antibiotic testing was used to analyze the sensitivity of these pathogens to commonly
used antibiotics. Results A total of 116 pathogen strains were detected from the 5097 cerebrospinal fluid samples,
including 77 (66.4% ) Gram-positive strains, 30 (25.9% ) Gram-negative strains, and 9 (7.8% ) fungal strains, with a
positive rate of 2.28% . The six most frequently isolated pathogens were Staphylococcus epidermidis (32 strains, 27.6% ) ,
Streptococcus pneumoniae (15 strains, 12.9% ), Escherichia coli (15 strains, 12.9% ), Staphylococcus haemolyticus (9
strains, 7.8% ), Cryptococcus neoformans (8 strains, 6.9% ) and Staphylococcus aureus (6 strains, 5.2% ). Coagulase-
negative staphylococct was the predominant pathogen in neonates and young infants with BM, and its sensitivity rates to
penicillin, erythromycin and clindamycin were lower than 40% . Streptococcus pneumoniae had a penicillin sensitivity rate of
13.4% , while sensitivity rates to erythromycin and clindamycin reached 60. 0% . No Staphylococcus and Streptococcus
pneumoniae pathogens resistant to vancomycin were found. Gram-negative bacilli had relatively high sensitivity rates to
imipenem, meropenem, cefoperazone/sulbactam and cefepime. Conclusions  Gram-positive cocci are the predominant
pathogens for childhood BM over the past five years. The detected pathogens develop high resistance to commonly used
antibiotics. To prevent misdiagnosis, careful attention should be paid to BM caused by Cryptococcus neoformans.
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M PRI IR 4 ( bacterial meningitis, BM) J& JLF}Hx
LI — P 2 AR 22 RGN , i R
WA N FFEEE A R G B0iE i 1 75, e 2 T 7
BTN FEGEILIET . IR BM 5 800E & A S
AL, A W BRI L BM 993 B TR 40 A R R B
AR, AR g IR 1495 S 2= 12 W R R IO B A
RANBIT  HARFFEFBE 2008 4F 1 H % 2012 4F:6 J
H1E] 5007 /N LG I 116 B i 1 43 85 1 77 45
TR 2RO TR IR U .

1 #ZREFE
1.1 ARARSRIR R I PR 2% 4

We4E 2008 4E 1 H % 2012 48 6 H TR B ki 1 15
77 5097 filkrA 2Ky BM [ 116 ) &)L I R
TORE BfE G BM 2 bR, & i SO SR R
WAASNELITFA. BILFR2d E 12 % ;5 66 i,
250 o gt R e b R I GE SR 71 ], TR I AE
34 ], Bz JRIER G 6 ], A B R 5 .

1.2 Fik

1.2.1 mAwmRAGS BRSNS  ABITER BT
FZGIRTRAE B UINER 1 ~3 mL Sz RIERP R4 RS
IR, B T4 B I E YR TG T R A GEARS T
PR G FIR P 38 S R D T I R A
SEIEBEFARTE 5% CO, PR T 35°CH;F7 16 ~18 h,
PO TR E IR R AR ) 565 3 MUkt 147 25
FNSE o ARSI 3 R A A Pty B (BioMerieux )
VITEK-32 4= B iAW) 534 RGO A H TEEE
1.2.2 JRRHA HHRE FKH K-B LT HiAE R
UM . 250 W A A TR A AR
FJFIGE[E OXOID 23], K BARACL L 0. 5% 22 K L
, LT RE AR R0l B ik B AR — i IR EK
fiftis 2 1 Bl (MH) A, B 35°CHiER 16 ~18 h, 4718
CLSI M100-S17 Bl FIWr2i st

1.2.3 #fEsk WO KR A T (ATCC
25922) HrlZRAER B TR ( ATCC 27853 ) N 43 o €0, 7 3K
B (ATCC 25923) .

1.3 SFitZEDH

1 WHO 4 p# i 2 Wil ) $2 L () WHONET 5. 4
AP AT HAE 53T o
2 #R
2.1 REEMEK

116 BRI IR, 822 PR B 77 #K(66.4% ) ,

B2 VR 30 #K(25.9% ), HIE 9 #k(7.8% ) , [
PEFN 2.28% (116/5097) . HEA T 6 157 95 J5 I
MUK Ry 22 B A 4 BR AT 32 Bk (27. 6% ), il % 4 B 1A
15 BR(12.9% ) , KI5 15 £k (12.9% ) , ¥ 1l 7
ZERTE O R (7.8% ) , i B BKTA 8 #K(6.9% ) , &
O ERTE 6 #K (5.2% ) o Btk LB LRI
i D T B O [ Tl ) 1 7 % BR A ( Coagulase nega-
tive staphylococcus , CNS) , F [b il 35 2] 35. 4% , 45 5]
/NEIL0~3 A~ H)CNS 5 75.6% (31/41) , 7
SN ABIEGE A IR B BR R TG 8 Bk (6. 9% ) . DL
#1-~2,
2.2 FEZPAMEMZAMHE

2 B i 2 B 4 B T R I
ZPERT, OO 8 R L% R OE R BURE IR
T 40% ; i JRBEER A 0 T 5 R U 13.4% ,
TR 2175 23R M e AR 2R AU IR 5 60. 0% 5 (BRI
3y B 2R O 245 11 4 e TR TR R I R BEBRTAT, WL 3
2.3 E=AHEEmZHGE

B2 AT PR OGS I R B R L 55 % B R L Sk R IR
P/ % T 3H N S A mb g s g, Lk 4

&1 116 GlfE ki HBERE S HIAR L

IR VT AL FEE (% )
L B

P HEIRTE 32 27.6
VA5 LA % BR T 9 7.8
it & 4 R TR 15 12.9
SO BRI 6 5.2
NH AR 5 4.3
FEImERE 3 2.6
A HEPRTA 2 1.7
BRI ER T 2 1.7
O A A AR T 3 2.6
B BT

Kip¥s 15 12.9
) £ B 5 4.3
it 5 R 2 1.7
I AT B RR AT TR 2 1.7
AR AN G A 2R T B 2 1.7
ORI 1 0.8
BETLEAM 1 0.8
A AR TEAT I 1 0.8
EZ NN et 1 0.8
EH

B BRI B P 8 6.9
i 22 B BRI 1 0.8
At 116 100

- 265 -



515 B4 W PHESRILALE Vol. 15 No. 4
2013 44 H Chin J Contemp Pediatr Apr. 2013
2 REREIERERERIT [MHE(%)]

B4 FRE <28 d 28 d ~ 34H ~ 1%~ 312 %
TR 32 15(46.9) 10(31.3) 6(18.8) 1(3.1) 0(0)
i 46 4 R 1 15 2(13.3) 5(33.3) 6(40.0) 1(6.7) 1(6.7)
Kip¥azs s 15 0(0) 3(20.0) 4(26.7) 4(26.7) 4(26.7)
VS A BR 9 4(44.4) 2(22.2) 1(11.1) 1(11.1) 1(11.1)
BRI B ER R B 8 0(0) 0(0) 3(25.9) 3(25.9) 2(25.9)
LW R ER 6 1(16.7) 2(33.3) 1(16.7) 1(16.7) 1(16.7)
&t 22(25.9) 22(25.9) 21(24.7) 11(12.9) 10(11.8)
#®3 RERFELEZAEFEMNEAPAEFIN (%)
N R AR (n =32) WA RS (n =9) SR (n=6) i R AEIR A (n = 15)
e W2 b U W2 b U W2 b U W2 b U
RV 62.5 12.5  25.0 66.7 1.1 22.2 66.7 0 33.3 80.0 0 20
SEVE R/ IE 53.1 18.8  28.1 66.7 0 33.3 66.7 0 33.3 93.3 0 6.7
HEME G bR 48.4  17.2  34.4 66.7 1.1 22.2 50.0 0 50.0 86.6 6.7 6.7
KRR R 28.1 18.8  53.1 22.3 22.2  55.5 16.7 0 83.3 93.3 0 6.7
AR 81.2  12.5 6.3 66.7 22.2  11.1 50.0 33.3  16.7 200  20.0  60.0
TitiEE 0 0 100 0 0 100 0 0 100 100 0 0
MEE 59.4  12.5  28.1 55.6  11.1 33.3 50.0 0 50.0 20.0  20.0  60.0
HEZG 87.5 0 12.5 88.8 0 12.2 66.7 0 33.3 80.0 6.6 13.4
SAPE T 59.4 6.2 34.4 66.7 0 33.3 16.7 0 83.3 60.0 13.4  26.6
S e bk 34.4  18.8  46.8 33.3 0 66.7 33.3 0 66.7 80.0 0 20
4 RERFEEZFAEENAEAYAEIN (%)
- AR 2 FPER (n =30) KBEAHE (n =15) Bz HETE (n =5)
e it 2 i fe it 2 i i it 24 g iU
S fne s 46.7 6.6 46.7 20.0 20.0 60.0 40.0 0 60.0
S Fn s 20.0 13.3 66.7 13.3 20.0 66.7 20.0 0 80.0
Sk 33.3 20.0 46.7 66.7 20.0 13.3 20.0 20.0 60.0
S f etk 66.7 13.3 20.0 60.1 13.3 26.6 40.0 0 60.0
S 76y A 50.0 13.3 36.7 53.4 13.3 33.3 40.0 20.0 40.0
S 76 R R 46.7 6.6 46.7 46.7 6.6 46.7 20.0 0 80.0
SRR/ 4T 26.7 6.6 66.7 13.4 6.6 80.0 20.0 0 80.0
VIR 86.8 6.6 6.6 80.0 13.4 6.6 60.0 20.0 20.0
SEVG M/ 60.0 6.6 33.4 60.0 20.0 20.0 40.0 20.0 40.0
WRFL PG R 53.3 0 46.7 60.0 13.4 26.6 20.0 20.0 60.0
W R 40.0 6.7 53.3 60.0 0 40.0 20.0 0 80.0
S A fth g 26.7 13.3 60.0 53.4 0 46.7 20.0 20.0 60.0
s g 0 0 100 0 0 100 0 0 100
Eqre 0 0 100 0 0 100 0 0 100
Z W, GBI IR R A S X FARE IR 2 R A G, B
3 g 6, 7% B A 25 K TR I I 2 3K R A T b Ak 2]

JLEE BM g i 7™ U 8 LA i F) 5 DL ) o
R 28 2R SRl , M Y0l ML 90 5 R A HE g i T 2
2 BM B 2K, AT RN, 3T SRR E Y]
3 DX L2 40 B P A 58 28 B L 2 PR R
(66.4% ) g 3, 55 [ P4 SCHR AR AR L >, R E
T S A2 CNS T 58 B BR A, 171 ] o Al 24 i U A

35.4% BRI /N R L (0 ~3 4~ H ) CNS |5 75. 6%
(31/41) AF 8 A2 LG 73 B A3 WA w8 IO 193X
WRARGE 7 X AT AR SERAS TS S R AR s
ET SRR A Ko IR D CNS Bl g 55 1 28
PREE 75 e b, (H PR A 7 A R M BB B BT 5%
PURIIRE ST 427577, 3X 45 CNS 7 A4 HA B 1
FHIJEEAE 5 thicker biofilms) U4 ™ o [l
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B LSRR S REAR XA , LI AN 5 B S BE ANt 4,
FCNS BB A L BM 1 E 2200 R e . A BEFE
IR WA R P < B € A 2 BRI LU B R 5. 2%, e 2
HIFSCRR A I 25 SR BT . S0 AR RS 4 R
CNS X % R 408 R w s R BURR YK T
40% , L WZ AN R BAT Z2FEM 251 e R DX ™
FNPET . 5 ORI, i 28 4 2K i 0 7 8
FRBUREN 13. 4% , 02155 28 R0 ve s 3 UG
IKF 60. 0% , HORT it 7 % 2% i 98 B Bk i i 4 S8 LD
PeFeR 3 MUK R . A 22 BAVEAT B0 W G 1 e
S Sk AR R/ & T 3H e Sk 6 ni g SRR AR A
o J3AN, (B — 1 1A 2 AR BT 5 2R B B R A
8 BR(6.9% ) , $7 i AN g J3€ 1B 455 i 4 e T 11 ki
A, W7 LIRS M2 o 7 B B oK B M I 2 s PR
BB LA T AN A A 5 A g T S
KRB, UG IR 2 RI2 M2 . 24 FL RN R
B FRBATE , B HARZ W ik GO0 T, 5 I
G it Y (R Bl I 14 B0 8 5% 07 1 PO, oA TR
FUBRBESE I AT 5 oy A9 BH A A 0 5 R0 S e, o
AT B BR AP G B 5 1) L Do i T o B LA,
X L SR BRI NG I 98 5 R 2 R 12 (4 155 DL, AR
AR IR AL IR BRE AR 1 AN 2R D — S DR R0
ko B hY7 BM AR JLE R 25 AR L, K38
AR P R R 1A 25 SO 2 R PILUE T U DT T 24
Yy, e RENEAR 5 T A L i 5 e ) 25 ) 147 40
AMARIRTT R RIE BT R, e ZEmEa] AR5 I 245
K BRI TBAE K A AR AL
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