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Clinical Aspects of Bacterial Meningitis
in Cerebrospinal Fluid Culture Positive Patients
in a Tertiary Care University Hospital
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Background: There have been previous clinical re-
search studies on clinical manifestations of meningitis
in adults or children; however, few have focused on
including both groups and none on the causative or-
ganism and its susceptibilities to antibiotics. Here we
describe the distribution of causative organism and
its antibiotic susceptibilities of meningitis from spinal
fluid positive patients of a university hospital.
Methods: Cases of spinal fluid culture results from
admitted patients in Kyung Hee Medical Center from
July 2004 to June 2009 were analyzed retrospectively
by their medical records and laboratory results.
Results: Ninety five cases of positive spinal fluid cul-
ture results were obtained and 25 cases fit the diag-
nostic criteria for bacterial meningitis. 5 cases were
spontaneous meningitis and 20 were post cranial
surgery meningitis. Among the 25 patients, fever was
the most common clinical presentation (100%) and ven-
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triculoperitoneal shunt was the most common causa-
tive procedure of post cranial surgery meningitis.
Streptococcus pneumoniae for spontaneous meningi-
tis and Acinetobacter species for post cranial surgery
meningitis was identified as the most common caus-
ative organisms.

Conclusion: Recurrent positive spinal fluid culture re-
sults of the same organism was found in expired pa-
tients due to post cranial surgery meningitis and also
from the culture results of the wound and intra-cranial
inserted instruments, suggesting post operative in-
fection control is directly related to morbidity requiring
adequate usage of antibiotics rather than empirical
broad spectrum antibiotics. (Korean J Clin Microbiol
2011;14:1-6)
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9] Hl%o] Zo]7} o} YHHFE O Z Haemophilus influenzae
7} 7V WAL, Streptococcus pneumoniae 3 Neisseria meningi-
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Staphylococcus aureus, coagulase-negative staphylococci (CoNS),
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Pseudomonas aeruginosa, Escherichia coli 3 Acinetobacter
baumannii7t EH5-7].
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I Blood agar plate, Chocolate agar plate, Thioglychollate broth
iR el A wekatgle. ARRE el it otAl A A
200413 5E] 20061 59714 = VITEK (Bio-Merieux, Durham,
NC, USA)O.2 43+ A58 ZAsiglom, 20064 64
o] %2 MicroScan WalkAway 96 System (Dade Behring, West
Sacramento, CA, USA)S o]&al g-A A HAAE kgt
AT Seed] RIS Chang ol AR ATE %
ALZ A7) B, X Yol AlFo] miedE] s A, >
SPaae] QZYEe, WA, ARk, 5, TE 2 A
4 5 AT ENE Holw] A, MG HPT 7}
100mm’ ol4o 2 F2 $FF7h Frhsie) gl i
=)= 4ol o} ¥]E(CSF glucose/serum glucose)e] 0.4 o]s}el 3}
549) gl opato] Mol 792 altel7). WXl
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S 9de] FRsAS WA S gl sG] ol
WREA 02 8 FH7} ks 0k HE Wolut 419)
W AFEE AT Fo F) el A5 2 947
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£ lsigick wioks wEe as oA I 76 o' &
A TF 19710] Ba)E9lck(Table 1). 2 = 3] EAA Fol| 23t
297 7FsAdo] =2 CoNS+ 357, Micrococcus 152
7o A FARAL] 40.0%5 AT, CoNSIAE
epidermidis7} 1771 2.2 712 Wkth S aureus= CoNS2| &
olo] 87 ARt om, 1 9] 7k oFA ;L—zr + Entero-
coceus &) 671(7.9%), Streptococcus T~ 1271(15.8%)°]
A=Y}, Enterococcus faecallsgl— S. aureus7]— Zro] IAE]
Tt 17(1.3%)01 ek, 28 A4 FSollAl = Kiebsiella
pneumoniae?} 671(31.6%) 22 71 wgkow 1 thS 0 & Acine-
tobacter FZ0] 471(21.1%), Enterobacter w%©] 371(15.8%),
Flavobacterium %0] 271(10.5%) s=°]%ich
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Table 1. Ninety-five cases of cerebrospinal fluid culture-positive bacteria

Gram positive bacteria 76

Staphylococcus aureus, MSSA 1
Staphylococcus aureus, MRSA

[9%)
(VN |

Coagulase negative staphylococcus
Streptococcus viridans, @ -hemolytic
Streptococcus pneumoniae
Streptococcus salivarius
Streptococcus, non-hemolytic
Micrococcus species

Enterococcus species

—_
_— = N W= NN

Bacillus species
Enterococcus faecalis+Staphylococcus aureus

—_
=}

Gram negative bacteria

Acinetobacter baumannii
Klebsiella pneumoniae
Enterobacter species
Flavobacterium species
Pseudomonas aeruginosa
Citrobacter freundii

—_ = NN W N b

Non-fermenting gram negative rods

Total 95
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Al vehds S8019aL, 17464 244 Akl @7 &
whEglon], M5 3 rtels] 49 1A(10%)e olo] 914
H3H45%) 3 733 (25%) olick
e T i) 7% HAEA AE5(ventriculoperitoneal
shunt) 3of] 714 pko] wbAlsle] 0w ] Al 2] uloH(extraventricular
drainage) ¥, F/N& ZAl(craniectomy), £k A7 (mass re-
moval), =4 2| wiela} FoHE A F A AN =8
(spontaneous intracerebral hemorrhage, post-state craniotomy,

post-state extraventricular drainage) =09t}
3 MM S #ixle| FERE

AAA Q] Hrated €] 739 5Holl Al Streptococcus T50]
2|5 SlaL, 25 S, preumoniae 2 FZF Q. HTE -t
L a8k &4 FO 78X Acinetobacter 70| 440 E 71 W
ko 1 & K pneumoniae 2%, Enterobacter 1-°] 274,
Pseudomonas 53} Flavobacterium 7504 27 194 1}
elytch a3k FAHF O 2= S aureus7} 3%, CoNS7} 39 L.
2] F19lem, Sweptococcus FEI} Enterococcus 750 27

oflA Z== 9 tK(Table 2).

4. NiZA ot SIXfo| &5 AA

Xl AAY e = 2R A Q) el 9] 735 800~
8,480/mm’ (AT 4,902/mm’)ol] o] EE rlekdl BIE HGlo
o, thellt 231 A 82% (MY 69~95%) 2 vebyct.
WA 3 218.8 mg/dL (B 131~270 mg/dL)E F7Fsl9 o
], G2 7 39.4 mgdL (HS] 23~73 mg/dL)Z 743t o4t
< B3k H5E 3 kel wiElT 7} 20~65,850/mm’
(HT 6,568/mm’)ell o2& vhekgt RIS Hejow el
22> AT 72% (U9 46~100%)% Viebel gl 3
658.5 mg/dL (9] 14~5,700 mg/dL)E Z7}slglom, o 3
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Table 2. Causative organisms of the 25 bacterial meningitis cases

Spontaneous Postneurosurgical

Pathogen meningitis meningitis
(n=5) (n=20)

Gram-negative pathogens

Klebsiella pneumoniae 0 2

Pseudomonas species 0 1

Acinetobacter species 0 4

Enterobacter species 0 2

Flavobacterium species 0 1
Gram-positive pathogens

Staphylococcus aureus 0 3

Coagulase-negative staphylococci 0 3

Streptococcus species 5 2

Enterococcus species 0 2

T 234 mg/dL (9] 0~79 mg/dL)Z 7H48t 45 B IrKTa
ble 3).

SPSS (SPSS Inc., Chicago, IL, USA)E o]&3slo] &
okl e Aeigel Sl vlmalRle ol WET HP0.T7),
ol B3)(P=0.835), THA(P=0.164), B H(P=0.468)0l|4]
AR foldt Aol HolA] ikt
5. MzZd ot ExjoMel een 2y 2y

ApedZ el gruted o] AQITFUE S, preumoniaes oxacillin,
penicillin-Goll 4¢1]7} WA-& B33, trimethoprimy/sulfamethox-
azoleol] 347} WAlS B9, clindamycin, erythromycin, tet-
racyclineel] 2407} WAl& H.$Ic}h Ciprofloxacin, teicoplanin,
vancomycinoll& 541 BF A S Hd

s T sl A S aureuse ciprofloxacin, clinda-
mycin, erythromycin, oxacillin, imipenem, cefepime, cefotax-
ime, cephalothin, cefazolinol] 1|7} ZHA-& B9 3, teicopla-
nin, trimethoprim/sulfamethoxazole, vancomycinol|4]:= 34 &
F 25AE BT} Acinetobacter 352 ciprofloxacin, trime-
thoprim/sulfamethoxazole, cefotaxime, ceftriaxone, amikacin,
gentamicin, aztreonamol|A] 4od] 25 WS B3k Enterococcus
752 A FAS A9 erythromycin, oxacillin, pen-
icillin-G, trimethoprim/sulfamethoxazole, ampicillin, gentamicin
o] 25 WAE B0, Enterobacter T3} K. pneumoniae
ol A= ciprofloxacin, trimethoprim/sulfamethoxazole, imipenem,
amikacin, gentamicinoll4 5% 7S Bk S preumo-
niae= penicillin-G, teicoplanin, trimethoprim/sulfamethoxazole,

vancomycinel] 2¢]] 5 ZH<FA-S B
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Aoz Husl 13973014 F5E S Al9ldk 957 5 25
Zinro] A4 saked o] Rk 7)ol sl on v 70
712 253l ek Al bl o2 Agkd 2571 A=
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Table 3. Cerebrospinal fluid finding of bacterial meningitis

Spontaneous Postneurosurgical
meningitis meningitis
Test (n=5) (n=20) P value

Mean Range Mean Range

WBC (/mm’) 4902 800~8,480 6,568 20~65,850 0.772
Neutrophil (%) 82 69~95 72 46~100 0.835
Lymphocyte (%) 7 1~14 9 0~27

Protein (mg/dL) 218.8 131~270 658.5 14~5,700 0.164

Glucose (mg/dL) 39.4 23~73 234 0~79 0.468
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B Z7Vshe e Hola glolow, Akd Rl kel (570)
ok ¥ F FE07)e] Y B ok Elvh 2 F o
A= dAellA o ol EEglen VAo g 7
59k a¥sto] 7h whok

Al gakedo] ARl kel 5 9 20% A& X Alse A
o Wk ol od7e} ulazsle] Hok3 wi[12], o]w Al
Al Rl k2 wX ol wljok FAE(5.4%) e efshd AT
grated o] Flgkel] ¥Xaraie] agted Aat wjoko] 83 A
o7l sh} Fog Zgke] o] &3lr]olle St} Qle A
2 A7 gk wheba] Hukg-g o] 3k A4 3l Ak
Z8E 4 A (polymerase chain reaction)¥} 2 ZHAAE
Wasich 9154 9 Al X85 Wk 3ol Ko B4
= T T e AR HAH3 4] HER #F FolAe
40%7} CoNS®} Micrococcus TEo]|9) ot AHAl abed oz
ek Aol A= CoNS7}F A2 A0Z Hol ¥Xol ulf
Foll Al AR 2do] Wtk Ax & AUt

ol AellA = 73] & dollA 2004d 78FE 20094 6
72 A4 st o g Zgk uke- 22} 259 FollA 174
ol3} 3= 8 (32%)01 AL 1841 o]l 3= 177 (68%)
ol wihA] LolghAtErhE of EollA o] W AlTA
A& Boleh A 1799 o 83k 5 viite] HoE ¥
Tt o g Ak gatod Al Aol whE bl o] Xjol &
Arslrlolle A7t B5 do g A7 2AE 3l
Aol ed Zlow WAtk

g Akl () ke Hoe 3 bl (207)0]
4uf) B whok vl Fobehe oFde Bt ol HaEd]
et whE XX 9k Ak ] F7EE QlE old e
RHolEe Aoz A7y, Wang So] Wxgt 15 Hoks
u e g Mg 3 gubde] v TUHE Zler A7t
5-7]. 3K, 9|=re] Haof] whEw ZedFQl Fukedo] HE
T Fatd et B RS KoL ghaollA] WhEg b A
o A% o= el vl3t A Harsgivhsg,9,15]. o]
ATollAE ol¢} th2A| ¥oE F Fedo] o AR olFE
+ Tt o] gk 71l A wiitell kA Q) St
o7 Ak syt Y Zlow Holm, rdl Bl
Yol Skl Mg bl o Aehik 3t &
7ksto] olof 2 AIE Hel Aow A3t v e
2T ¥oE 3 A3t AR08 o] Folxof & AoR
Heleh

Hes ¥ Q) E Avhike 3hak Foll 47(20%)
o] Arslglon AAHQl et (sH)elA e ARt 3
=7 ekoket. HaE + el AR A HH A
Ao g ke vt AEE AL, AXES kT sl S
3l ¥ ke &2 ARl 71FelA 5L T e Fe
Hof & ¥ a7t AdEd) Qo] H& ZloE Hlrk
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[5]. 3t Mg & A4 gAlE Adslo] Agslo], ex-
tended spectrum B-lactamase (ESBL)S A8l 218 24 7+
7, #lY Aol WAS 2= pneumococci 2 vancomycinel] 1
A& Z+= enterococci (VRE) 52| &A] WAAlTFo] A7[A
S S 2ol A28 Ao A6,

ol A7t Zd3]e gdellA HE 5 Ft U3 At
gos Helw wXgdl wiek FARAE Loty #F
EE AR Z 0 A4 o R Ak o
2590 & oo 3T Aok Algkd o] ik w3t ¥
T F T 30 S g A AR Al ke
2 gk Az ez AelA 54 A U 5 o] B
Tl wljok A Ao U A= Aabis 7HA A el
Awslrloll= sHAZE 9dekar Azt

sEAuE AFA Q] ekl 7S] Harel 2ol S, pneumo-

nia7t AT, M5 F Frele £ AAFY s
[¢]

LA

= il
aureus, gram-negative bacilli®]oll L% 9FAI 72l CoNS, enter-
ococci, streptococciT. Uo7 HelEvles 7S o] o
£ Fl & UL, HE F ede] dniet St FAIE
Hol 3 2 AYEE vhehl o2 ¥ F ool the
A% FTA Ago] LY Aoz A=t
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