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Bacterial Meningoencephalitis

Young-Soo Kim, MD, PhD

Department of Neurology, Gyeongsang National University Hospital, Jinju, Korea

Bacterial meningoencephalitis is a medical emergency requiring prompt recognition and evaluation and urgent institution of appro-
priate antibacterial therapy. Examination of cerebrospinal fluid by lumbar puncture is an indisputable part of assessment for patients
who present with symptoms and signs of meningoencephalitis unless the procedure is contraindicated by reasons of clinical safety.
Gram-stain, culture, rapid diagnostic test, and polymerase chain reaction are important tests for detecting causative microorganism.
However, it takes time to reveal the causative organisms of the infection. One should start antimicrobial treatment empirically as
soon as possible after collecting the specimens from the patient. Many factors influence the choice of antimicrobial agents in the
treatment of the infection which include microorganisms, environmental factors, and host factors such as age, sex, site of infection,
and the underlying disease of the patient. Especially, in CNS infections, the efficacy of an antimicrobial agent depends upon its ability
to sterilize bacteria and penetrate the blood-brain barrier. The aim of this lecture is to learn the clinical findings, diagnostic methods,
initial therapeutic principles, and prognosis for bacterial infections in the central nervous system.
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$7} Wol &3] A} <42 A (meningoencephalitis)-2
7 F8&HT}. Aol HRle] He= FFAABA A AU
Ml =42 (bacterial meningoencephalitis)2 W2}
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At B Ales FASE A9 714 Sle Aes 4
A et FEe g FutEed dYA o S48 55
o] mz] Aol el dAHg 75 E5He Bfe =
&t} A3 A (community-acquired) of] 2] ] 4=u}
A st g A7 A 2] S Y BA
2 9%l WEkaL, B4 271 A3 34 88%l

A el =9lom, o4 Wah= 78%0l M YElsith o2 W
3= tiFE &5 (confusion)#} 7|W(lethargy) ] 9131
6%01]/‘11_ RE A=l 9Ee3HA] 9 Ao 4lst o 2] A
B Be A% A7A S B5E SwkelA| o
1o 2 oFeiz] ek 2004 A A3 oA 7HE Al

s Babe] G S BT AT 2ot 400

oA 7803101 *1]7}74 %*JO] 7T BaAEA’ s,
< rtH 95% o] FellAl
315\_27}74 O]%JZW Hﬂ%%ﬂ gkl = et
T Shte] Fa3 Aus #xle] Aol ﬂ%‘%—?% 71
I} F7H(obtundation) o] AA13] Yeh o wda 4=

]

%)% (meningeal irritation sign)7} §1& 7FsAdo

Aot} 3R, 99% o]4te] Shatol| A AEZ <l A 714
3 F Ar WE SN &, FE5 5747, o
2Pt AR B e A Al Hehele wiAE
5 ek, AR = o) A5 A7 24 o Burd
Qe gFo WA, ek, 2, AR
FHE (papilledema) o] QIeh.”" wHake] 49- 15-30%]

Al FREE| AL, WA T A S Aol = 10-35%9
A Fl = et 2 e aale] A —?7] dHFos &
HA JaL, AAEFFHES

baa= A]’Q@%@'%ﬂoﬂ o3t w gt Fhxle] HEAT 4
I} H{H 529 (pneumococcal meningitis) 2] 36%01 4]
w74 Ao] Sl et Listeria ¢ Exte] 39 7t
%7] ubzba) 2o Astd Aes Eaksl 75 Ao] =

A dm HAeh,
(thombencephalitis) 2] @EH Elgss .
monocytogenesoﬂ «]31 7§7ﬂ%]{ Qo JFFFE
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d (petechiae)d} WA A= A¥Hpurpura) @] Fe]| = Yepdt
o} ARSI FEEY © 2 N, meningitidis =H o] 2g 3l 31
Ape] Aol 7592069 ¥HRS Belatglet. T A
QTN Gie] WAz 9100e] AEHo| ERbehe 2
o WUSGEE” ARA Huted Bajel dold] B
Qo] FhEIE B 2o 967 AEI R Al ]

Zruked skajo] 7904 IE o] YEREAL, N, meningitidis
7} 152 9 s slaol) 24 ddel Sl 2
B B00] U AT FHA AL 7138) Aol Washe

=2 B
%) o2 4 A1 5 gtk BAHe] G A 55
& 552 A i

7} st} S50 @] AA 2 (tuberculous meningitis)
gkzte] AzloA e AFE FH=(meningismus) <]
ZAAFE Brudzinski A F(Brudzinski sign)¢} Kernig &
(Kernig sign)7} Ith. Brudzinski A$= AR &5
23] Zol uA 9 2}EH el F3lo] THlEE HQE
B2, Kernig 435 THE 0% T AN
9 2bdst 2o Asto] A7 A
LA A AL sk, B A E?}'@} Brudzinski Xofr
Kernig 4%+ 1004 o3 <&l AAL
o] Hewo gk 2 FHE 7= fiSdch 2002Lﬂ 297”34
T lEAE EH”—E gk A Aol 2 Ak
7= (sensitivity) S 21811 A3}2] 0 2 Kerning A% 5%,
brudzinski % 5%, 01‘?—73 A(nuchal rigidity) 3002 2tk
2 7427} vlmA viohs AL gelatgnt. joli 534
AH(Jolt accentuation of headache)+= 94 et A| T =&
=S Helth, #EE o Zol 2:33] 53 3] AZS )
5] ofsbrl ek P02 Qg 1e 7}l
& A 25} 30e] s FES BN o ol
A 97% =9} 60% Eo]E(specificity) 2 EH15H4Ic P
Bk 2 o STl ol e} ke W)
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ZF(leucopenia)& &9 = o}, 4% FA= 3] A
sic), W ATe A AF(thrombocytopenia )&
A SO D12 L ) el g e
dex QoY dalguAAl dahis Eddden
fvr:rl(dmsemmated intravascular coagulation)®] 2713}
FASITE Admbsjebin s stelel AAHe) A
Ztz o} AFo] Ao YA A (metabolic acidosis)
I AYEFE S (hyponatremia)& &3] F49kgtet, gk ¢
Fol A ALEFRFo] H5Ere] Ae] 300e14 Bl
HJaL th i A shle ™ wgs g o AA=

HopmepARs E5] 942 wolx, P44 ol 2ol
HAog SusA e A3 HEST dPHos
50-90%2] ATt W] Fate] FH uj Aol A] &
e Holth= Bar} 93,**° N, meningitidis7t <] 7
2= f v $ES HEolte Raux Jokt 344
Fol 3 Al v F AR Y 7ol B HolA] 7]
ol A Fof A F A ES] dAujFHAE o Fe}
=2 A% Yot

3) 8372t

R0 ks AT el g AT 5
3w A o] obA 454 AALE 18 71 B ol

(D) 83812 A CT AA H8F
w5rukolo] ol AE)E S B717) ohjehi 2 o
Hrols Fusiol Ak S YPyLT £
(mass lesion) o] =5 7FHH3}17] 93k CT AA R @33
A7} AQEE A3 2B 2 AR oluid
2 Belshd) 9T aFAAE ol APl ¥ A5
%(cerebral herniation)-& =9k 4=
2L s HHAFAAA A C
| thet arvlo] Al "t 30179 e
B el W el 78 Bl 4%
AL A CTHARE A3 AL, 24%004] o] daZo] &l
Lo Z3 8§ I (mass effect) S HQl HLE 5% T
CT ZHAFeA o] a7 o] &l -9+ e =Is} e A
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G FRAAARR) A7, W, o)A e B
o 2575 Aol o FRNARA AIF T B4
ol A ofm] Al Bkt 9] a<lo] fl= 9609 g4 5 31
ol Mgk CT o] d2zlo] FutE At FARE g2 dATd
ME 7T, T2AEEHH Aol of2] s} ol Fyky
AL A5 CT oldazio] Yehd 7FsAdo] &34th” o] o
TES vlge 2 20043 1]=-7F 98] (Infectious Diseases

Society of America, IDSA)olX+= AlTtAd kel =]
AL RPN Q3 A A T Fdo] e 7
TLi AFAATE g 717 o]t A2 WAISHA
A= (1) W75 A e (e & £, HIV
7,.}@’ HASA A 7, ZYHEAMEZY]
(hematopoietic stem cell) ©]2]), (2) F=FA173A 2=
(FIHH, HEFT 32 327D, 3) A= Ee i
(S 2 157 o), (4) F75-F, 5) 2o Hst
(5) A4 EHA Hefjott,

(2) 8 FH A 2] A E F7](Relative contraindications)

QFH=}e] A2 F7](absolute contraindication)=
DARE HQPdES AAEE A7 AAY (H 94 &
Y5H, HGEFe A 7)), i a2t
2 94 A4, aga H5Aels

28] Fe

% (spinal epidural

(3) 7] H At 2 (Opening pressure)

A ekl Bapel A% A Aagree
Ao g A=FHr) oF odf 7:14_ ATA :,;]/\1;1_}—0-]‘;'
o Hat 7 H At Ee ek 350 mmH20 (8%
% 200 mmH20) 9t} A9k 7§er._ s Alet o) JdurA
oz g AA ] Mot A 24 W) A dow
5 AHAl(lateral decubitus position) oA Zl8y s o} gt}
1 & gobFAk
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Hakelo] At oA EHe dellA
M (Gram stain) T HIFAALY] FAd A
52 upolE= Hels st T8
S e 50 mg/dL o3}, 2=
HIE-2 0.6 o, &= 5/microL ©]3},
(lactate concentration)x= 3.5 mEq/L oJsto]tt. 2
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ZF(neutrophil) 80% ©]7F, T2 200 mg/dL o]/, 1
23 TG 40 mg/dL 0|l (H5FAn} o] L= v
&2 0.4 ol3holt}, 3 #AFATE v F 3h o] e
2 50) 2718 Bolw AlFA 5eHedo] 99% o
dEths g Ba Shgioh” AN E 23S (1) 2R
34 mg/dL ©]a}, (2) B A 220 mg/dL o]’ (3) MAT
2000/microL ©]4 £-& FZF7 1180/microL ©]/go|tt,
SRRk Q)= H A AL A B2 dlefrt EA)
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T 5 ek 2 Asa Y H5APAt FE e
Holx| gpole aHoz AFA Hsutelo] oylHw
BA YA ARE Amslol Bk KA gk
= Avhe AFA ¥5est vhol el Hprele]
Mol f-83tth, Wb A3 ¥ H5ale) Bk 53
£ AT ol an Fekede] 1 SRl MET,
S, g sl vas) A 219 7HE o S99
2SR, A A5 I5 Aol PAAE A8 7
RIZEs} 28] obgln, e FFAFALRAN o
Aol 2 £AVL F5T 5 ek Fe 9T T
oF 34}

(1) W& FF715(Pleocytosis)

w2 ool W] 271 g A slel o1y
A @ FH A traumatic lumbar puncture)ollX] B & QL
31, ¥j(intracerebral) $-2 A|F23}1d & (subarachnoid
hemorthage) I % 4@} 3 SHelE % ik, wer
SPIHRFAA} S AP B Wolel WA
of ool gickd geld AT 100070}t shte] WMy

T2 W Ao R 4% F ov] o wET $7)E

A% 5 ok, AALAE Al 9250 P75}
S 4% 5 9tk 2 A7 Avhe glont o] A9 A
Sfo] AZsta F-Aolr] g Nt TG
47k golan, 71 9 1 Aot B kelA] o) g
7o) B21%)7) gholof hAlch AFA MU AL AAIE
£ A9 MLzl doE BT Y 7]
Foll 2T 2 Y= AL ohn] 2B 2 A

ol ofgh Al Hemd SAfola HHpH e 2
Eo] 40 mg/dLolAtel LT} 50%FaL, 44% 04 ==
gl Tl o] 200 mg/dL &kt e, 13%ellA W4
7} 100/microL o} SAet.” o A3 ghatolx] vlm s 7w

S W25 270 HelsEA SHIE olelet +
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A 7bssk golo g w2
23 FAYA o] J&F Fo] A=HLh
2) 23aA

H5AS o) g AN AFA HFnde] o
AEehe g Blsof sk wlekAE e A A

= uhy

T (pneumococcal) AEE, IH-34 FFT2 N,
meningitidis 792, 22 o8 ] (pleomorphic) 3-8
A T8 7t (coccobacilli)2 Haemophilus influenza 32
A, T-%d Tl (rods)# TG Listeria 7
A& AR ATEA Wrhedoln e ek
i, 5ol
100%9l] 7Her” e A7 A9 AR A
S5urele] TRl dst 80 WAHES 970 ol
: Ul FAAE T AFolA 74%elA
A opagsh 780 WHqu o} P Wch’ v

o 5] BA] A% 1015008 TR AN B
A dein,’ TRkl wlek Akel A
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3) A& AAAHRapid diagnostic tests)

Al wHrt s Xdsbr] figk 2 71 2RI A
ZierEiict, tiEdog lel~gFHAKlatex agglutination
tests) = HHFH oA Hgkele] dnbAQl 19l S A

ZalATE Qo Aite] Huw 9l XE YA 2ALS w7

9 H (immunochromatographic test)-2 S, pneumoniae
wrehete] 20k A] 100%2) WgHEsh Hol ezt ShelHj3]
o BhAR, o] Aol ko z W] PsAe
o e 977 2 ashan,

(4) FHEA DA Polymerase chain reaction, PCR)

A2 ZE A AH(nucleic acid amplification tests)Q] g
FaQusRAel AR Yol tha %7} A
N. meningitidis, S. pneumoniae, H, influenzae®| HZ&E
oA HAH R Bolxe}l FdoSE(positive predictive
value) =5 100% At} S (negative predictive
value)= 99% ©]4F o]2lth S, pneumoniae ¥ 42+¢] 71

I
@S 9%k FFEAAANSAAL AF = 92-100% U=
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A2 Hgetedel] theh Rt 2 ¥ (antimicrobial therapy)
< 2 7HA] Akl g Algbo) ok Fhdtoll tial Akt
(bactericidal) EI7) 9= oAl S A}g3)of 3t} Sy
A2 A Bdo] SFAUAAR S0k As v
7] WiEo] ekl o] 2 B3} 4= glojof st} st 7t
A o] ¢F583 (pharmacodynamics) S4d o] &73} ]
A e 23S TSkl At B35 A skl of gty

(1) A oA
w2 oo A A o (humoral immunity)o] §l= 3
o]7] w0l AFA HFured 2 ge] 7B Y= oF 24
o 2 HHFHFIRAA Aato] g Eofof gt Al
2 Heue] B8 2l 53 A A A= 7} s.
pnemnomae lcl”““ﬁ TEO Ao} A& 7};<4i =

)

7_%_ :rL a-"]- Xq‘?IL(bacte1r1o~;tzlt1c) HIERS
Helvk= A &gtk o] =eo] 277} ERQU}

() HAHFH o= oA {4

A o FetAlvt ok AL ddHR
Ho| Aol AA 2-e-drt. dage o] Hdd uf 5
yAdy e Hel-e(beta-lactam) A A &) 2&E A e
= A vk 2y el dFo] Sl AellM =

Y w) A& Bl 3 A E(cerebral microvascular endothelial
cells) oA MEFSF
7¥ebar, MEZFL2AH (intracellular tight junctions)ol
o] okAle] B3t Awrt SrtskA "t 2e|a
ol 2= AT wstel whet oA T2 =7} 7
sHA HE g X5 A A 5t FEe HHFA Tt o
Al FEE A AsiA = A v BT FoldS AL
afof g}, gk gAY Y2 =2 AL =dipid
solubility), W& Exl, v oz
A AbmolA vhe ol 23} Tof 24
ojg|gh |24 2
sh7] flal A= e 2 A e A &l digh
%A= Fasi
(3) FAIH

FRAE HHFAe SRR, a5
B9 A A FA7} B ashtha B 2

2= (pinocytotic vesicles) 7} 5
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FARNoF 317 el A3 Zﬂ(emplrlc)oi Nel g, o]
340}04 7+ 7530l

A3k Zge el Zdko] Algtd wtedol ghdetal 17k
Aol SAo] Aee 7] A8E A&} kA w5
ol wjek 2 72 (susceptibility) AAF A3 gl =] Ak

2 %7} o] o|Folo} i},
(4) Rei5 2o} Relr|t

WAzl Bhow FAel Bl AwHe A
o] 7] wiitol] BE A= AUFALE B3l oFAl Foi7t
o]0l Ao} gk, ATokAIS] AL ATl 8] 75
B8 83 24 T dsolM daEA v wieel dH
w2 =tk defHos e (rifampin) WER-HE U
A S. pneumoniae - 3318 4-3-4J(coagulase-negative)
Staphylococcusell &J8F =5 2| 5 A4| o] Fo2H-EA =
NET AS AT FoPh DA AW Ane A%
& AF A7 7IRbe) vigk A4 12 flem Aol
wek ANE he-g Bk BAel AFA A 9
S 9 A2 vt o g2 AA3ICE N, meningitidis %
I} Haemophilus influenzae #8+F2] A 74 X85 H
ataL itk 4]l S. pneumoniae 514 %1}94 857
& Azl hgk A7-227E 79 17] w2l 7 il
a3 itk > L. monocytogenes 41t o] 5‘]5’1% 25
ole Az A 75 Aol Feke 1t »
o% 219 AII" TLLAT G A2l

o]

F

(5) 2H ZRol= BZE QW

A 229 oA AR A e el T4
Aol e As & AES @4} 53]
w5t el =84 ok weia
ZH Ro|E Foj Y 44, v A
55 Zol7] 93 RxHel X g2 Hr}
P E o)) Aol whmH Aol wpey
AFE(dexamethasone)S AM&-8hH= 7
wZatdo] AL o AlE= Aoz AT 5

Aut 7] A 5 AAS= AJA oA JJ'ELL“%OEL“}I:%]\
7] WEo] dAlHAlEe] AFRS olulA o @ HiolE o]

S. pneumoniae
7] AWs B3
4 A3} w
FrelA 7l
Aol kuﬂ

_‘:_ s H
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Ak, A G Mont Pl o H ol g A
7} L2 W S, pneumoniaedl] $3eF A-f-ollnt 2|3 of
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AT Hurele] A Ade FAAE SRS £
3} 717F Sok ALESOlE ATE APFES 2o Aoz o

2} H| ?—ﬂo of AP o= F7igh ZOOBEEOHH 2007'A77}
A A E AT HF ko] AMES dAF R
73%1e] B9 16.4% ek 18410l 344 A o] - 8.9%
olt) kel 654 o] 3hAle] A 22.7% k. WA Zd)
oA Bl ApdE-S 1990t F4+} 2000 FREIA
on]gk xtol= STk AFES T ARt wet Eet
ZItk, 196204 1988'd71A] W= & AlE] oA 2| &= wh
44578 0] AletA Hhe] Skatke] ATtollA A APLES
25%13L, S, pneumoniae (28%)¢} L, monocytogenes (32%)
o oJ8t x4=utedo] N, meningitides (10%)°l vlal 45
S ke AL el sl vidd=os WY AT
= 1998RE] 2002@7HA] AFS] - ezbed o 2 Wbt Al
e 34} 6967 9] thAko 2 31911, S, pneumoniae
Yo APgE0](30%)°] N. meningitidis =423 A}
FE(79%) 0l W3 oJv] Al S71E A2 2 et
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3o} 276 A8 21} WE AR AL 15 7R
e Aok Sk, B3], Bt F4o] AP Aol 2

At A ek e o B B9 Ackel=et 1
ol eim £7] A} A el de A5k, WE B8
A FoPrt ol Aol Fa% QAL lofshe Aol Fa
B}, wat, ﬁfaa SRECES D
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