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Diagnosis and Treatment of Nosocomial Infections in Neurological Intensive Care Units

Seong-Ho Choi, MD
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Patients admitted to neurological intensive care units are at increased risk for nosocomial infection, which may result in increased mor-
bidity, mortality and financial costs. Altered mental status and mechanical ventilation predisposes patients to pneumonia. Early diagnosis
and introduction of appropriate antimicrobial therapy may prevent a fatal outcome in patients with bacterial pneumonia. Modification of
the initial antimicrobial therapy after several days, based on microbiologic culture results, prevents inappropriate therapy and selection of
multi-drug resistant bacteria. Excessive and inadequate use of urinary catheter and central venous catheter (CVC) may result in catheter-
associated urinary tract infection and CVC-related bloodstream infection. Early removal of catheters when no longer required may be the
most important preventive measure. Postoperative bacterial meningitis (PBM) may occur in patients receiving brain surgery. Although
PBM may not be easily differentiated from postoperative aseptic meningitis, early introduction of broad-spectrum antimicrobial agents
may be required. Blood culture provides valuable information on the causative pathogen and its antimicrobial resistance to patients with
serious nosocomial infection. Adherence to core principles of blood culture testing improves diagnosis and treatment of serious nosoco-

mial infection.
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< %3l antipseudomonal HEFEFE]| 57| fluoroquinolone,
aminolglycoside® Wst= 5o 23S AAstaL ek
HAP, HCAPo] thgt s ¥Al AR 2|72 vl=i315 A[3lo] 2+
A Ql=d), thAWAl - (multidrug-resistant pathogen) 5.’454
R1E AASHAA Q04 W A AR, 5 o A, W
“T_FO] HIEEE 2| oy B ol 9l 745, HCAPE & H‘*
S, WA A= 78 1F 8elo] gl g &
4‘”0] ZAIBA] 92 79 ampicillin/ sulbactam, ceftriaxone,
levofloxacin, moxifloxacin, ciprofloxacin, ertapenem 52 o=
Apgsl 2= 931 99 felo] 971 919l = 4olo] Hukat A

ofl+= 1) antipseudomonal cephalosporin (cefepime, ceftaz1d1me),

El:ﬂz‘:—_
= T

antipseudomonal carbapenem (imipenem, meropenem), piper—
acillin/tazobactam 5 ¢t 7}A|2} 2) antipseudomonal fluoroqui-
nolone (ciprofloxacin, levofloxacin), aminoglycoside (amikacin,

gentamicin, tobramycin) % ¢t 7}FA12} 3) vancomycin, linezolid
F 3, 3 VI O R AL 2L ol

A 482 A X U AYE £ 1T el 8
A7} o7} Qs A97F 9T, 714 Agkolt FE e o
3 3tel7} BEHstel AEekelx] Eak 5 we] glow,

65



J Neurocrit Care | 2014;7(2):63-70

2l ; = Aol e Sl
%“M = 27 °ﬂ A A 03}—5 ‘?JE—‘Z: =% = 9lof frelst
AAA7]

Apol|A| 2= Ol 2t %

OB AREM, WY "J 7d-F ol w2 sk gt
o] E4olut W W =2 Al WA A=l whet <13
O] Mg dash = Qlek. A&Re] 79 o) 5ol A3 sHA|l x
¢ ghapol 4] AU CAPolHA] F-24] A gtou) oA
Alte] 9191 f.910] §lal 713k AR, Jg o] Ak o,
AA O] AR 5ol fl= 78

= X
wolfo_u;:::

ceftriaxone, cefotaxime®} 2

At cephalosporin T 22 $.387] fluoroquinolone & %]
25 dotal o, 24 HAlg S AW Alete] ¢
9 Q¢lo] = CAP SR 7|3 A, Js e 4la o, 5
OLXﬂ AREE Q1= 9 cefepime, piperacillin/tazobactam 5

B ALG-S T05H 9ick. Tk CAP B thl
4 AL QI FFEE AZFSE - cefepime, piperacillin/
tazobactam, meropenem, imipenem, doripenem % ¢+ 7FA| ¢} &
5.7 fluoroquinolone®] 3}t 4L HAskaL 9t HAPS 7
9 2| Spoll A e Alett SHEA| A siEle ks
A] B}O]o}-_’ 2257]— Al Zvst 75] Qo] ] LH T’_oﬂo‘l—"l 9\}\
= AW TS Aol & B 8-S et 11 9 4

S0l H RelE Al AR A1, 1S, A 5
A48 59 Telg A8 ki glon] FEwo et o]t
QAo Tt ArlEgo] v F& FAARE A8
Sl 12t ol
AR A7) Be AW PAAES ALsio} ol vl
Ao Rkl AUl 2T PR LA A

ooiv _>I:
:\':1

FAIA %] & (definitive antimicrobial therapy)2}al
kA ARgE A= Tkl S 0}‘? 29|
o 71 A At AR HAG 2 22 9l OLHO]E de-
gteh) ’éxﬂ Aol A= ddlato] =<l
Yot gk ¥ ARG ] HAE £
TR AHg8te = % 3101 %L‘%qo FARA7E 8= A
O] oA W*év}o] SEAA ol A A S 7hs/d o] szobxl
o}, whaka] 2He AAE Aol wieF FAAF Aafol| uhE A gt
PIAE Aok P22 ST B ollA= THEA] X2
a7} Qlet, HHe AwmoA A e vyt =
- Fa% AL TS wEHoR % A 3 ;}EW ot

o
IO;@

= T )
o
)

ot

escalation strategyﬂ}
S4) gHe A9 W

O

ﬂl

olck, 37 ) FRAE BAS 2F AR B
27 Z7k5taL Qlof T wla) Gue) SAe] Aol

66

Vs " Q381 E3| Carbapenem-resistant Acinetobacter
baumannii (CRAB), carbapenem-resistant P. aeruginosa (CRPA),
carbapenem-resistant Enterobacteriaceae (CRE), methicillin—
resistant S, aureus (MRSA) 5 Fruele|g|ol2 Eej= A<t
o] HAP9] ¢Qlo = Fatal Q17| wiel 2dstk AJA|¢l
ARG flell A1EH 02 A ARl High ot AaE 1
zhetar o] 9skE MyEste] 28 & 4= = TEA
w71k ARt A 57t B asict,
SR ShRte] | o Qe AN = HHEEE
o3l 7-o- ASo] 9tk 1) F)THY AFRS o] W A8
U, o 7|17t GR5H= AL Tlglal, AESHsubglottic) ¥
== AFHoRE F/MAAN =11, 713 A FEO &
U < 20 cmH,0 OO = off Fro] A7) &
%0 FES gAR 2) SR AI9E 30-45°E Aot
ol-S- vuix|sit) 3) A JokS Algste] AHuko] o=
| T Aot ﬁ%’%(bacterlal translocation) = HrA| g}, 4) 214
SHHAY Fo] UrbHA 94 315
& wal 5] Jﬂ(paralytlc agent)= 713 A= QI 7 ¥
O] QS =Y 4= qlo] Hsfjof gttt HEF et
=S QM= HEF 34710 541 ok el |
2] Wholzojx|1l glom o] Aslr]E9] 3&Fo] g¢ld
THA] LA A O & A|YSHA|E, o] Fof| i ¢A5}7] 5ol B E| ]
o= 9-oll= Au A 9125 FH(percutaneous gastrostomy
tube) S RIS FHE S35 ¥ FYenteral feeding) A3y
< JrefsfoF giet, ol gt WS ARgStE et ] 2]
=9 Fel2 7hssto] 914 ﬂﬂ?‘:ﬂ:g] A2 ol 9k’
=5 SA}e] FAI 7ol o2 2.2 mezlocillin?} sulbactamS-
49 /\}‘%5} FRAE AHESHA ?o <ol vlal Tray A4
o] agith= Bavt §lo, ﬂ’é—% 7371l 4 &
KA ARGl gt TAlo] ek ofibA A AR WA
2 4= 90 il_’—]r 9 H2Rgo]| gk 7141 A
Go17] ofgrt. o] 4
of tiell 337 o4t QZ]%— RS} ceftriaxone 2 g2 44
ZF 737100 Fofehs vtk 18 A] ok +9] AAE Hast
Ut A A7 QoA AR QI o] Ljofl theF
gt o Eo] AtE AL Qlov o} FEEgE avE WA=
bS

O

rr

R
"I O}

A'L

R A=
4 2 ZJO&&E 408 ek g1 30l 17
% o9 W kg
AN 7P



8]—14‘0]1:]— Qa7rdo] ¥l oY
upy o]3 o] Xyl HEE
s IR W) AFg/Aofo] 918 =7}

%
_>.i
—ﬁﬂJ

ﬁiﬁ‘ﬁol W?P\Hz‘oﬂ JEgt AFA SHAtellA &35 T
A5l o]+ Foley 7FEEI9F 22 4] Tl ¥h(indwelling
urinary catheter)©] BIHSHA] ARG-E]7] wiizole}, o]4] A5t &
2 Qo] Fof7} AT SAb= vl OJAE BHe]7] oL
A73A o= W 7% o 37HA] AEsHE vk 2Ao] of
A, A 4= §lo] EudS AN B A9 %
oh A Bk 4 T o 3-10%2] 7 Hgel St
ﬂﬂ “‘?J S 304o] st f17do] 100%0] o] St Hal

S AER 927 S35k Udo] "k Eieyke]
af) Alato] =2 3% 7 U extraluminal route) 4
(urine collection bag)o|tt FH A H oA {4
ol WS &l A== §YE % 9tHendoluminal

St AR & SRR AU Eieyte] o), Wl
_—nLuP biofilm) o] 53/%];401 Aﬂ—_nLO] XPO]._,j Z]ﬂ-gl—ﬂﬂ:] HXL
Ak 24-48417F Yol 1 CFU/mLOA] 10° CFU/mL7HA]
$7F FEER F7RIE T §3] Btk 4 24 A (acute

urinary retention), 93 2 2% 4 (acute urinary obstruction), %

S ALl A AREEe] Q’LO] IR A, A7 A 2F
o]x] 45 [3F Zf-olut ARg-affof it 4=
Aol x| o2 AW SAo|u 84T, 11 159 HY 55
ol FEEeHA Al == 97 ol oA EAgsk= &

2299 17-69%7} o 7Fs stk Bk Qlct.”

[274¢, 53] 7HHE B9 8 2714 (catheter-associated
urinary tract infection, CA-UTD) 9] At G-2] FEie X]
A} e IHsuprapubic catheterization), 7F&2 = T
tent catheterization)& AM8-8l= AL A TFE H-9f 7+
e} Er:]};] ‘8]4;}-‘6‘]» Z./\]-O]q- 2] 67], Qal 7]'Eﬂ =
A B2 =7 & AA o)A 10° CFU/mL oJAF Ald-o

74$-o|tt.” CA-UTI®|| ghget S4ko i—: =S
2 A7 ke s o HP@J ol-g} o]A] ¥

_JEOFWW

[o rlr
j
of
A

.—
=
@
@
E.
T

Mo
B oog
rE ro

H2j9

=)
o2
i)

,d
& o) —
EQ
o

ek B
=4
=
N

s
K
=

S =V < IV = R o [ o« N =710

il
4
x0,
o
)
i
b
0, oX
o,
x0,
Ir
o
B9
O
Ho
oF o
kU

o n2
~|
=)
r o
(i
b
ox
o,
Ir
X
RS
>
glO
tlo
=
Tyl
lo *
ke
o
M o
e

HEAL7 |52l (autonomic
dysreflexia), 41 BH7F Fo] 912 wol= CA-UTIE 24ls)
B 4 ook 4] Rk 71 SEol| Al Fie 7t CA-UTI
glo] 9 = 9lo] i CA-UTIS 293 4= glck. 17
L]._Eg__lmﬂ, ol‘— 7ﬂ o UTI«] 7].__/&%0] donog 1;]_2 71—0:1;
AR O ® ojysfof Bt FA] iedhs 71 SOl A] 4

Nosocomial Infection in ICU | Choi SH

AL U ek meltks A

o
o
=)
o2
o
>
i)
i)
2,
B=)
o

N

)
o,

1 Aol REEA] AHEieF AARE Al
Saof it FHE 2 22 o]AF AR Ao CA-UTIZF

HPgsHItHE CA-UTIS] 24 571 Sl8ll 7HIEE wAst
£ Zo] FHAC Y CA-UTIY| w]=t 218 2ol A
A7 & o] w2 79 79L, tid Afol= 10-149 7

PAAE AR AL Sk et

AAZE " o= Oq:r“’ﬂ’ﬁ 979l WeS %3]] ERR!
7 EL LSS B 5 T ST, A S 7}
A Ao SArer] <1E Al Euie o
o sH= TS wkE T o} 24| §lo| 7FEA} THE
2 Sk AZSES sk 5o Mo CA-UTIE Y

fAEA Y

=5
= lotal Baskelet” =i el el wht i o
£ oy S ast et ARS-S Fol7] 915k Y At
9] 2ol "asrty A @ A (urinary retention)”}
A= GAolAl Foley 7FEIE] T4l condom 7HEIE] AR, A

A7} @ 71 € (antiseptic-coated catheter) 22 &AYA| 7} Bt
2 71| € (antibiotic-impregnated catheter)& A, o2 Ay

501 7VE €] N2 (catheter irrigation), A~ Wof] AEA]
-4 7HA 02 FHEEHE nE 5 theks HEHEo] Alx
a1 glov gt sk S E % -3— Sich fA] eyt
o] 7|7t BA3t o= AZ 1HE Zle(clean intermittent
catheterization)”} Al 2} CA-UTIE &0 ]% o Lol d 4
Qlth= Har5o] 9lom X ZAF T P(suprapubic catheter—
ization) AHE- FA] iyt ARGOIU 7HD i Al S
gt A ApR7E SR gk

LR

T

N
2
2
2
N
—

H|E](central venous catheter, CVC)&= FEAA
SEALol| A YA A0 R0 D=l 4=l )
OIS AA7IA SR o R At fasddwde 1
Hog ZAT 4= Q= +a3% A& Ttolrt, 1y CVC

N sh= 71E AlE Y8t
I ZFoll Alatol fdE]o] CVCe Sttt vl strdof AgAat
/g8l SAleHA =W CVC & A4, CVC B 7t

R
Hll
it
1-111‘.
o rlr
rio

67



J Neurocrit Care | 2014;7(2):63-70

My
rlo

el =N

9l 22)9] A 72 Alte] ojA Yrk= CVC
A €3 7H(CVC-related bloodstream infection, CRBSI) %
HRAEE o= Qlr}® CRBSIS| A2 7H|E] 1,0008 E<F 2-5
A Aro HlER sk Zo® ddA 9lil, o= s

oo
)
oZ

=

Z}el| ¥ (arterial catheter), peripherally inserted central catheter
(PICC) (2-37/7FEE] 1,000 2t 2 ¢ =00, &30
2 4FI3t A2 E (chemoport &) (0.2-174/7FEE 1,0008)u 2+
27 E (C0.17/7FE B 1,0009) Eok= A wlw7t 2
2 ot Ea] gy oz 4k9let cveel A4S A iy
Tt e AE GEA Qo] o] ReE S Al 7HEA o
= Zo] E0h”? CRBSI% Oé‘ﬂ.mﬂokoﬂ A FEFo] ZelE
£ 2oole #d52
A5 7HE 9] Ado
T2 ohaar 22
Al7H(time to blood culture positivity): -2 HJ%F7]o]] Eof
F4 ﬂ 7F U WA o AR Eeke
S flel ARs A AERE o8-
GoHujoFE viF7]ol ¢
e 7] Ao Hsk
IEE E‘Hﬂ] E]E} o] AlZto] He&E

FE

i
rr

r2

oQ
o2 ox

s

ol
Oll
ol
Fli‘
o r

.Al JQ
rlo
4n 3
Y
=
E
o)
N
&
B
=

30

N
o,

oy ==
(o]
'~
_>~‘
I
juil)
o

g
4 OE:
r* ;.:
JQ

oS

~

e iech
og 12 12 o

=

oS

ok

ol filo
o,
R
o%

=2
g2 ©
N rlo
1_
=
=N
3
:::‘4
QL
e
N
filo
1o
=)
=
o
N9
)
B T =

1o
i)
k
o?d
_11:1
N ﬂ.l&
F
ﬂlo
Hﬂ
::;
)
N ¢
ne
Q!
2
=
S
i
>

4

A9 8 S WO et 47 151 40}% %
o oln] Qi A0z Tyt W HUEol A vk A
ik 71ele] ek wjopoll A Bl Aol Zehul CRBSIZ
A 4 glek, e o] WOz AeE 97e] ol A
S Fobd 4 azgaf; Aol el Gl Al
weFal7] 18l 7hele] ek vortexingstol WealAL, 4
fef sh= e *7Hﬂ°* o} #3] ol gEAE kL Sick,

CRBSIZ} 2|4 wjote} 7HElE A AsH ] of 22 47l

= @Oﬂﬂﬂ%k ¥ ARHE FFoke S AR 4= Q1o A
HE 75 A5 vl Sswab culture)sko] ato] AehA] ko
CRBSI-J A A&7t B MR wgo] € 4= Qlrk’
CRBSIC] 2R ¥olato] coagulse—negative staphylococciZ]
O

¥ o] e APolAL i Pl UEA e 4
Qo) HEIEZ AT 3 FYATOZE AR3) B

itk e A4k Aol SESAL, shEy @Ay

02 —1>

68

(septic thrombophlebitis), 7AW (infective endocarditis),
dd ol ot 799 T (septic embolization) & 8
o] WA, S aureus, Candida?} QRN O2 Bl
7oz 7HIEl S WHEA] A A B oF g}’

CRBSI®] o= flaliA= 7HIE A Al & 4719 A%
M i), eantid, ek 283 3|, A5 o
g 3R] Al Y= maximal sterile barrier precaution
Al8Y3}aL, >0.5% chlorhexidine™} &322 o]-&s}o] Al
=50t 5] AYsteS 2kt o] 7HEEH Ay HHE
R 4 pstolof g, 1‘61?‘1 HHERE CRBSI
o] EA ¢h= 9= AAI7H A 71| E (antibiotic—
impregnated catheter) AFE-S 1133 = “jr ol R- A SFAIA|
A g HAE A o CRBSIY] oS 98l A §lo] 2
AMg 52l ZHEEHE IR AASHAY SEig A ¢l

2 7HEEE AASHA] F A& darstal ot

o

o 4N e rUIo 05
N Ho
2
l~>

mlI.
O:;‘ IO

ol &

o
Sl

+2 & Mzsad
] g ‘%*Oé% 0.3-8.9%% t}oFsHA K

P
o]

e T Bk Al
1 919 craniotomy2] 74

15 0.8-1.5%, cerebrospinal fluid
(CSF) shunt <°%-2 4-7%, external ventricular drainage &2
OF 8%, external lumbar drainage®] 7-%- 5% HE& LHA <l
E]’ 23,24

A2ente] ZApo 2 sl oA As} 1 E5h H
s AT eRpe] Ae- oAIASE o 1E A7|7E ol g
Acto] 447 ket CSF shunt®} WHE 7Y 4$-ofl= n
23} A Flob 5 vSolzjel Z4o] vehv] sekah
A= 50% wlgkol| A vrekt A Ztto] o YHal shunt®] ¢
IF7E IR F9lo A Eubelo] MAgstAL 8 50] WA
sHAA] SAfo] YERE 397 9kg 4 ok ek Sfal
M $-4 QA AARE F3@ll CSF shunt®] 7]5°0] A7 $l=
A HAle] 2715 & 4= Qlal, THAE CT e CSFO &
&S Ush= Eg & 5 ok CSF AAIE 4o a%
AL aieF, CSFE] Al ZF [SRLEU A
o}, o Sk Hatet e © QEJJM’HHOl]"Hﬁ“ﬁ
5150 sk Vs Alsesiest el 414 21
CSF vieF AA= 2 7hdstA| ot CSFO] wid =1l
Lo} BEo|yl e Ao g oz A Y E£do] 9=
7% Aekel weto] oPr}h* Lactate dehydrogenase”} 57 HEl
Ao ghdo] kgol H 4 ks Bk qlelov ohE o
Tl A J=EA] B89 L C-reactive protein, procalcitonin %
o] LML o}H L n x]_/,:o]r,]-. HAZZE A= @ 91F A
O] FHATA] Zopd 4= Q) el mzel 7149l A
T A=E Fe A 5yt ?J%‘ | Jelﬂo}‘ﬂr.% T T At

}_,



okl g} mopesmbad o] 7hdHo] of# 7] wEof| British Society

for American Chemotherapy©llAl= 45 & 2¢] 2HAA] A

DAL FAAS RE 7o) G ol lef Aijo]

wet FeslA G403 A ALS glot A 2ol

QA0 A8 4 =K i3l oldo] glck.
s ol MPAIR 4] 2191 MRSAS TR

-
HY It B W B0l Ak vidad 2
A=
Ao

F#LI

3

(P. aeruginosa, A. baumannii)7}A| 1LE{sto] 7% A
vancomycin?} cefepime, ceftazidime, meropenem % 3+ 7}
W3l AL A3 o]T ujok AAF AWE EfjE 3
AlE 2748 = Ak Vancomycin®] F=g8 Fab £A of
2|l linezolid4 daptomycind} -2 YA Q] o] ofgt 3
Alo] AANE By A8 59 AR Aol dabAQl ARE-
S o]l JAF A} O] 2] ESF vancomycin A H WA| &),
Vancomycin®] trough levelS 15-20 microgram/mLE -3-#]& 4=
PE -GS 27sto] ARgafjof ob= Zlo] AAEA = LA}
231 WHo|ch.* Meropenem?] Z-9- A& wake] 9]glo] th2
carbapenem®]l H]af) W2 A0 & AdelA glof s=utof ALg-3H
L 9= Carbapenemﬁﬂ ﬂ/\ﬂxﬂo]cq Z4E S0 YA
& 79] FE3E 42 Q= vl$- & Aok a1y F5 v
Holup W @Zof o] P PA7} T dskA ARE-EHA CRPA,
CRAB, CRE# ¥ meropenem®] £4] &= Alstso] = F2t
A} of] =AF81o] colistind} o] A=Ay} Al Al o] =L oF
ARk AHE- 7Fs3t FElsol 1 9tk CRAB 49 7%
colisting WO g £QIe I offe} AHul Y2 Fofste] &
Aotk Harso] glof AA| l/dollA wol Al=Ear ¢l
O} A3 gafy} Fo So| oAl 2k oFe x| x| &kl
A A= o] F2o] ¥ FAsh colistin®] W/dol WA 7
Q- AR &= Qli= ThE RAYAo] gt dju] v} E g sk

L

O

="
| &2 (sepsis) A5+ gold standard EHu[F HARo]
3 = ek 7497 Wl
=

LY
w2 AE3t doleF AN F5 19 B o

d 21573}

R 7Rsa Aol et S AR A o 49
3 BOoF NS SI9) FA A FEIF oo AL
L 0T, A1 A ALRAY/ARA Ry 7 7 g
3 S /1Z0R 20-30 mLe] e =S ATy
E A 244 AASHES. Aash ook, 8 ool @
o 53l Bopoy PHES ¥ 4 ULk A A7k 30
B 71 R AT S ekE w9k gel A A
gol 43 LA YFoIekA 24 oS Aol NSk G
WAE Folakes st glov], ikt 5] ohebw

Nosocomial Infection in ICU | Choi SH

31571 $Jaf 1.5-24-2] AJlZto] B a3t povidone-iodine 8- &
T}= jodine tincture, chlorine peroxide, chlorhexidine gluconate
oF #ro] 30x & Ay IIlohe amAlEe] ¥ A A
= x,g}g] oaq 2 g Ee Aule 23 AsEhy Sl )
A3 5h= oA o0 2 PAER] eFout AE H o) ¢lo]
A #‘: Solli= AR % Stk FHeEIS B3 WS
A = 2ol iAol 171 we] shee
T AU HEle] AP BHF 597t ohfet
J490] 015 gt o) o ©.G.e i) 3% nlure.

2 Yojul=Y)| coagulase—negative staphylococci, viridians group

G A7 OV A F TR o] Bk AT S )
o, BopoRe W2 AR 098 HashlEs 72 2
& A7) 3ol LAzt ofe] ATE B3 Pt BUE 2
3

|o

o2

3

il

@
_?l’,ohir

0

H= o)
ol r.n\.Ju i
LA :-: -Il

p

streptococci, diphtheroids, Bacillus anthracisS A gt Bacillus
species, Propionibacterium acnes 5-©] &3F @ gutoln], 244 o]
FollAl olF Alato] B AEE Aol AAl 85 o
obdA) oM IS F83| Tefs) Hofof Gk A

o]o
OJA o A= Candidat: S, aureusSt 7 HEAo] 2o AldS

]
=

o] Bl el AP L PROR Hzelol A YT T
WA 57 oA 97t wo olel th T2t B s
k. Fopuepol Al ol wleps: 35 A FEEL
SJujshs 97} BO R NG Ch S E4l
Il A3 A0 R FelFis Alo] e A
sk A8a A2 S 9o} vty
z =

RAA FEA B0 W ) dhe Bl Aurel
ek 52 ARk Fad AR QY ok w7t
3 290 917 oSk 71 WAlo] G A9 A%
T AR AR AT S UEE wsjol dek., S
ol 213 1 Aol Z7Hskin gl T @uL Tele o) &
A ARE 919 79 A7l Glo) BAT Aolk. &
@ AR SN Y BT B9 g S oIy
T QRS W e 71 pelol e A el e 2
% 287} 9l

REFERENCES

1. Weinstein RA. Epidemiology and control of nosocomial infec-
tions in adult intensive care units. Am J Med 1991;91:179S-
84S.

2. Jeon MH, Park WB, Kim SR, Chun HK, Han SH, Bang JH,
et al. Korean nosocomial infections surveillance system,
intensive care unit module report: data summary from July

69



J Neurocrit Care | 2014;7(2):63-70

10.

11.

12.

13.

14.

70

2010 through June 2011. Korean J Nosocomial Infect Control
2012;17:28-39.

. Richards MJ, Edwards JR, Culver DH, Gaynes RP. Nosoco-

mial infections in medical intensive care units in the United
States. National nosocomial infections surveillance system.
Crit Care Med 1999;27:887-92.

. Richards MJ, Edwards JR, Culver DH, Gaynes RP. Nosoco-

mial infections in combined medical-surgical intensive care
units in the United States. Infect Control Hosp Epidemiol
2000;21:510-5.

. Kumar S, Selim MH, Caplan LR. Medical complications after

stroke. Lancet Neurol 2010;9:105-18.

. Dettenkofer M, Ebner W, Hans FJ, Forster D, Babikir R, Zent-

ner J, et al. Nosocomial infections in a neurosurgery intensive
care unit. Acta Neurochir (Wien) 1999;141:1303-8.

. McClelland S 3rd, Hall WA. Postoperative central nervous

system infection: incidence and associated factors in 2111
neurosurgical procedures. Clin Infect Dis 2007;45:55-9.

. Mandell GL, Bennett JE, Dolin R. Principles and practice of

infectious diseases. 7th ed. Philadelphia: Elsevier 2009.

. Hannawi Y, Hannawi B, Rao CPV, Suarez JI, Bershad EM.

Stroke-associated pneumonia: major advances and obstacles.
Cerebrovasc Dis 2013;35:430-43.

American Thoracic Society; Infectious Diseases Society of
America. Guidelines for the management of adults with hos-
pital-acquired, ventilator-associated, and healthcare-associated
pneumonia. Am J Respir Crit Care Med 2005;171:388-416.
O’Grady NP, Barie PS, Bartlett JG, Bleck T, Carroll K, Kalil
AC, et al. Guidelines for evaluation of new fever in critically
ill adult patients: 2008 update from the American College of
Critical Care Medicine and the Infectious Diseases Society of
America. Crit Care Med 2008;36:1330-49.

Baron EJ, Miller JM, Weinstein MP, Richter SS, Gilligan PH,
Thomson RB Jr, et al. A guide to utilization of the microbiol-
ogy laboratory for diagnosis of infectious diseases: 2013 rec-
ommendations by the Infectious Diseases Society of America
(IDSA) and the American Society for Microbiology (ASM)(a).
Clin Infect Dis 2013;57:¢22-121.

Song JH, Jung KS, Kang MW, Kim DJ, Pai H, Suh GY, et al.
Treatment guidelines for community-acquired pneumonia in
Korea: an evidence-based approach to appropriate antimicro-
bial therapy. Infect Chemother 2009;41:133-53.

Schwarz S, Al-Shajlawi F, Sick C, Meairs S, Hennerici MG.
Effects of prophylactic antibiotic therapy with mezlocillin plus

20.

21.

22.

23.

24.

25.

26.

sulbactam on the incidence and height of fever after severe
acute ischemic stroke: the Mannheim infection in stroke study
(MISS). Stroke 2008;39:1220-7.

. Eriksen HM, Iversen BG, Aavitsland P. Prevalence of nosoco-

mial infections in hospitals in Norway, 2002 and 2003. J Hosp
Infect 2005;60:40-5.

. Poisson SN, Johnston SC, Josephson SA. Urinary tract infec-

tions complicating stroke: mechanisms, consequences, and
possible solutions. Stroke 2010;41:¢180-4.

. Maki DG, Tambyah PA. Engineering out the risk for infection

with urinary catheters. Emerg Infect Dis 2001;7:342-7.

. Stark RP, Maki DG. Bacteriuria in the catheterized patient.

What quantitative level of bacteriuria is relevant? N Engl J
Med 1984;311:560-4.

. Munasinghe RL, Yazdani H, Siddique M, Hafeez W. Appro-

priateness of use of indwelling urinary catheters in patients
admitted to the medical service. Infect Control Hosp Epide-
miol 2001;22:647-9.

Hooton TM, Bradley SF, Cardenas DD, Colgan R, Geerlings
SE, Rice JC, et al. Diagnosis, prevention, and treatment of
catheter-associated urinary tract infection in adults: 2009
international clinical practice guidelines from the Infectious
Diseases Society of America. Clin Infect Dis 2010;50:625-63.
Topal J, Conklin S, Camp K, Morris V, Balcezak T, Herbert
P. Prevention of nosocomial catheter-associated urinary tract
infections through computerized feedback to physicians and a
nurse-directed protocol. Am J Med Qual 2005;20:121-6.
O’Grady NP, Alexander M, Burns LA, Dellinger EP, Garland J,
Heard SO, et al. Guidelines for the prevention of intravascular
catheter-related infections. Am J Infect Control 2011;39(4
Suppl 1):S1-34.

Chen C, Zhang B, Yu S, Sun F, Ruan Q, Zhang W, et al.
The incidence and risk factors of meningitis after major cra-
niotomy in China: a retrospective cohort study. PLoS one
2014;9:¢101961.

van de Beek D, Drake JM, Tunkel AR. Nosocomial bacterial
meningitis. N Engl J Med 2010;362:146-54.

De Louvois BJ, Bayston R, Lees D, Pople IK, E.M. The man-
agement of neurosurgical patients with postoperative bacterial
or aseptic meningitis or external ventricular drain-associated
ventriculitis. Br J Neurosurg 2000;14:7-12.

Kim BN, Peleg AY, Lodise TP, Lipman J, Li J, Nation R, et al.
Management of meningitis due to antibiotic-resistant Acineto-
bacter species. Lancet Infect Dis 2009;9:245-55.



