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Differential diagnosis of meningoencephalitis

Young-Soo Kim, MD, PhD

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

Encephalitis is defined as inflammatory process of the brain parenchyma. Meningitis is an inflammation on the leptomeninges, a tis-
sue surrounding the brain and spinal cord, with no neurological manifestations. Theoretically, changes in consciousness are the clin-
ical criteria for dividing encephalitis and meningitis. However, in clinical practice, it is often not clear how to divide the two diseases
and is commonly referred to as meningoencephalitis. The clinical hallmarks of meningoencephalitis are fever, headache, and alter-
ation of mental status. Nonetheless, these three symptoms and signs are nonspecific and can also be seen in noninfectious CNS syn-
dromes, including autoimmune encephalitis, metabolic or toxic encephalopathy. Depending on the timing of onset and progression of
the symptoms, there is a wide range from acute diseases such as viral encephalitis to chronic diseases such as prion disease. Also,
they range from common to rare and benign to fatal. In cases of suspected meningoencephalitis, prompt differential diagnosis and
appropriate treatment determine the prognosis, so misdiagnosis or delayed treatment can lead to serious neurologic sequelae or
death. The aim of this lecture is to understand the basic approach for accurate differential diagnosis of patients with meningoence-
phalitis and summarize the disease that are commonly experienced in clinical practice.

Key Words: Meningitis, Encephalitis, Differential diagnosis
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S5 AAslor & i 7], giFE v]5o|Hl 5 el
W, SO A 5T WA IR ¥ A
(cerebrospinal fluid, CSF)7AAF A3= 73 o7 9] 71 A

£ A7|= ofHoh. &g, HeHe] A 3] s A
W AeE SR vFe AARE AldskaL o8l ghe
o, W2t GovolH reelel 151 2k191gk chaket )
o} o] Aol thek 60%ellA] Y9l BHe1A] Eol= Ao
2 A gnk! ol 7] 9 @AE A3 Qlgelw
syer Tledo] RolAAN HAst Aok X sk 4
2 &3] AsH Har Ao A ofstel i o
T2 Zaa), Hakele] slwael Ak Wk why 2]
BI5de] et HEA <l (conventional) AARE F3A]
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| ol Fol AL, o2 uhgo 2 2] A5t
A=, A0 1S flst FE A (polymerase
chain reaction, PCR), THHl%¥, A7 H &84 AA 5L |8
Zoll Felete] gzl o]2A ot & ZFolEe Aol
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2 s o 2l &A% (£F, 28,
P, w2t =5X] oA 42178 Aso] FtET
o) ufolelnl o] Ul AR/ She 297 Bk, o
HAFeh A% Ao vmA We Sww ol
S, M3 A7k Buhshs A QRN vedas
nlo] 8|2 (herpes simplex virus, HSV), Rabies, 2]2~H| 2o}
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2. M=ol HAL

CSF %2 CSF& o] &3t o] ALY e Aol
Y Aow deid Qo) Holw 2ccol$E Hush
Sl0ccs £5 F79 AR 8 UE Basks Ae
A3, G 100-350mmHL0Z Avlshl Zrbem
Qe g Yspe ATt sl s,
7] GsF AN METEAPE g A9 Sk, E
2| 2ol=, HAAAAIE AR FAARE e
o= WET F7PF e A e85 4 itk 5007) o %
NHFS7F 2712 vtolefayruty] Sate] 10% oAt
YER}7] wiizell vlelE = 9] 79 7hsds Aol Folof
g}, M"Y I (Atypical lymphocyte)= Epstein-Barr
virus (EBV)ol|A 71 &3} Yl cytomegalovirus
(CMV), HSV, dllE] Znrfo] 2ol e yepd 5= lvt, e
2 FRE GAolAY ArlskA St Jlon, IEde
Aol Hadhe A ==ARE 43 mumps, 1P
HSV, CMV, Lymphocytic choriomeningitis virus (LCMV)
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a7 o2 4-S vlA|
FTHCE FAoHo] &9
oF gt} HSV > A2l 90%ell4]
AT G o) o] Holw, HFEHTES
(CT)OIAE 65-80%2] Bkafgto] o]ifo] yeht} FIZt=r}
"o Rt} Varicella zoster virus (VZV) A= thdd &8

of

tHettl B Iela] 2018 = MI37 A =tate] - Z9= -

= 78] Bel 4 glon], WejelAE Cuv ¥ kA
oAl W A8, WA T2 BRI e 5 9l
1 q

Hsto] e,
[e]

4, T[OpAA}

HSV 39 g2te] 7500l 4] s}e] o] o] vpehn] by
2-159 Ato] HolHRl FIHSHHAFTE P (periodic
lateralized epileptiform discharges, PLEDs) Zx71o] 2t

e},

5. 242l

B2 A5 9l nholglag &R XshARE, AdlellA 7t
2 &3k Wele =3 Anto|glX (HSV-1, VZV, EBV)T},
of=Hnlol2| 2 (Arboviruses, A|SEVukol# 2o} AR

HGulo|H 2 B)E AR Yep = B97) Bt

6 ZIct

wolel sl utede] 919l Bl g Zas AR
PCR ZAte]th, HSVOlM = WA 96%, So]% 9% ]
275 ol8s Ao} fARR HEAS FHA, W 3
ol E S0 e 4 glen o4 A% 159 F
AHALE Afeeh, Foboleld] A 2E A=sicka skl
She A2 Al 15 Vol PCR Zsho] Je FA) 2
Tt} AR, 2578 50%0lA, 2 o] FE 21%IA T F
o] epdths Wt glk. T vpel gl o) b5
2de] A9 CSF PCRE| RIZFES} Sol= gels 93 &
A7} BZ3FARE, CMV, EBV, human herpes virus type 6
(HHV-6), Qe 2nto]a2oflA] CSF PCRE T8 ZITHAL
o}, vl = viFHARE dRbH o' F-5o] AlghA ol
WETE vk, 2 9 vpolgx Ho] A& EHE T3l
Rl = Ql=dl vZve] 739 CSF PCRo| &/doltgte
Hlo] 2 Sol g7} oF/dQl 7897} qlo] &3ttt

FRs) ARDA g AT

A x|o}, g2H ot oJFt F=

22
o,
X
o
o2
ojft
vl
o2

=
H oy AFE B3l AFA S G I
A A7 Gake] FEo] FaskAl atelEar gl
53], 4 HSV HFoA N-methyl-D-aspartate =8|
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(NMDA F8-A|) &A|7} Fdo] L& 7 3lo], NMDA 4§
A FA7E BelE A2k HSV H Gl ek AA ¢ A=
L ge3d 49U YAt =ER AAEE FA3] A
Fohe Fel2 vlolels ¥ FAlsHA vERE 5 Slo]
z7)0 9le] ABEL R F AT A8 2143 A

k= Aol Z a5},

8. X2
nfo] 2]t o] S AEH S| A, HHFAA,
A4, o443 9 Epgeel B H So BhEa

o] $-4 Ay slofof sr] thALH 3} B F e 7}

A% 3 shgsfof Bok mat, AANESH FU4 o
Bom I SERALl B4 90 e, =8 0l
°|=Z 2EFHH R ST (SIADH) & EHP% AGEF
=3l 2o Yotz =05 JAkA Ale F435] o
3=

B 5 Q7] whiel 7] AAdae ve- S8t
Hholg 2]kl o] A9l A= oAl acyclovire vE
ojg x| gol oilEl= ShAfella] BRA o2 AlF}slof &
AREHSV ¥ A(%E= V2V, EBVe o3t 953t )] o}
Yepd Fdsjol givt, AHSARR 8A7F rit} 10mg/kg
(3H% 30mg/kg)S 25 7+ §-A|5F1 CSF PCR ZAFS THA]
AlgYate] °W°]E}fﬂ 712 st A58 Zart A
o AWML 28 & AT ulol| A=A (acyclovir, fam-
ciclovir, valaciclovin® W7Zsle] FAE 4 ok
Gnciclovirs= in vitroo|A] acyclovir2 Tt} 108} o] CMVe}
EBVol &3170]|Q]al, HSV-1, HSV-2, VZVOA £ acyclo-
vire} 2538 AL 9] xlg p:ﬂr~ X} HSV, vzv 7+
oA ZHZo|E F =2
SHA| TP E A kbt HRFo] TWENE A 39 T
5 AREE

9. o=

Hpo] 22y el e vl A 7 A= Hol A AH
2 3] A% it b AR A= vl XA
olu A7re A7 e E
vlolej2o] FAd kA THA] 304 o], Fufo]E A X5
A AR, 5% AR 713, o As, W A w85
2 ) (status epilepticus, SE) 5, =55, 421781
oPge] Bt A7) 48] h oo L vl ek,

HSV H ¢ ¢ acyclovir 58-S 321 F 267
(81%)7F BEsi o 1 F 1298 ¢40%) oA FrFo] §l
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7tk ATIsten), 33120 ol 75 o ot
A3 1100 e Ego] Bad Fro] AT T4 3
g

N7} ket olF2 AR e T
A o) 2] ol LelA sk

g, A8

A7pae
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1. XA | BT

A7pel e W% Waselol Eahehs At
o sihsio <) 1al, Zlebiel, 4ot o] 570 3
W 2 desle Amelt’ 7] WEH FRUYA
(onconeuronal) & A (paraneoplastic) A7FHS
347} Bl EJET) anti-Yo, -Hu, -amphiphysin, -CRMP5
(collapsing response mediator protein 5), -Ma A7} th&
Zolt}.” 20001 o]F Al EEH(neuronal cell surface)
spelol AFERe A7kl Bas] AzEln gEde
2 NMDA &4 A7} dor, o]2]d% anti-AMPAR (@
-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid 4=
£4)]), anti-LGI1 (Leucine-rich glioma inactivated 1), an-
ti-Caspr2 (contactin-associated protein-like 2), anti-GABAB
(7-aminobutyric acid class B) 584 34 So] tt.®
Z7HA A el AA 9] g} AdE H o] MEA 2
S Y22 X857 AR H o] Aekd Ha
2] A7 v AL Sk, H2 QTN AEFH AT A
wer 2038e] M9 Bl elEBos ApE
(autoimmune) ¥ Qo] 21%Z A8}t B3k 304 o]
o e 99 Babe] S BT A I NUDA 587
w o] 2A|al= vl go] 41%0l Dol PEd], o) 1 ojd
nlo] 2y FHThE £ Hlgoldtt " ol2fet ZAE v}
GO AphadEde 7MY T83% HA dldgew
A ekar, A= 27} @A (autoantibody) o] A7 H]
glate] A7pA S ol AAehs d =gk Hx S7HE
7o g gl B 7Fo|2 2 oatda] 71 B3] AYEsH

= & NMDAFEA|  Goll thafj A g 2fst At

no

. SE NVDAEH| |

S NVDATREA] 198 Algk AV 2 europsychiatric
symptom), 74718 (ovarian teratoma)3} NMDAG8-7]|
FAE 7F 127 9] A=} ghxtoll A 2007 A HALES]
g 1 53 AAAT T 8o sk ArpE el o
oct, 2012dFE 2015\ d7kA] A g 5l 27} TS ¥ ¢
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of thet AL A3, AAME 3H el thgh 2t
= 5 3 NMDAT-&A| = Fol 68n= 71 WgkaL, 1t
2032 FGI1H Ho] 22%E BTt 3 NMDASGE-A| X
AR P 2 27) 3 rAHflu-like) W75
Ao 2 EE, ok 70% FAfoA BY 5 A} A7)
(malaise)7} &AY3lL HE 9 25 ¢F
oF, 3zt B, %= 71%<(catatonia)
ol vehdtt, Wy z7)dll= AP A0 HalE Skl A
& 4o FEA v71dA dRlog eRIxe= 7}
T35 AT WEel dddt= A7t et ool
FH o] F7o)4 5o e o TR o]
(orofacial dyskinesia)< H] L% & NMDA8-A]
o 5421 Lol AWo] g En|(stupor)
T4 (coma)7HA] ©] 2] o] AahEn Aldk &A1
AAgel7t sHkEe] iE, IAF, EfAATE]
(sialorthea), W19 A3} o] wAgic} P 900 o)
o] gkxjEo] 10 ool AAFAES 4, 717, A
of7gol], 2, o kEs, AAS}, AEABA Bt
52 S T Holr 37HA] o] F4E Kol Ao
BuEgleh w2t S HHASAE G (status - epi-
lepticus)i= & NMDAG&-A| 92| BE thA| ol 4] uhAyo]
7Fssich, 2718 3 AL thekste] whare] kAt A
+ o o] W] ¢Fal, Hulell A FAaA S Ayt
231 M3k(slow activity) = BE F72] A7FHA = AoA
H|5o]A o2 LA, o 9]H 02 1-2 Hz F3r9] &
F4 9}l 2]E (thythmic delta activity)®} 1 9]l ®]e} 3
at=o] w2 Exku}(superimposed bursts of beta activity)
7} EH o] Jehs= &7, o]E4) extreme delta brush
& & NMDATEA H F&Ate] 30%0l4 HaLx o] H]
W7 Sol#gl Hu} Ao FefA] k. 3§ NMDASE
|A H S B2 T AAH SR oF 40%0llA] FFo] i H
U, I T 329 78 F0] 94%= g F-ES 2FXA|SH).
90% o] o] gatol|x ZAu|gh ¥ A EZF7}
Z(pleocytosis), 33%4] Tl d F7} 25%0)4 Ee]is
E1(oligoclonal band)7} #2HETh, NMDASE-A] &4
o7tol| whet dnbd o g Fogo] Aleh A7) vhe g
U Anlg Sdo] gt
3 NMDATEA] ¥ G5 v 55 A7 PH o o ojgt
T3t WYX 5 obF gl AAolnt, AR thE o
g npRRA 2 ASHhg ANkl 2hgshs Z=E
ZHRo|Ex 2P M E A} MG sA=
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tHettl B Iela] 2018 = MI37 A =tate] - Z9= -

7 £3] ARgET, dApF o g AR 753 g2 WA g
A= e

I} A< (plasma exchange)o] o}, Ax} WA=
ool 2175 sjmo] EREkA A} BERE A% 2
2k HAA 85 oA Hedl, 2 AR A tig AR=
oFA7HA §it}. AR 7he Rt o)aF ABAlE BAIEZ B 418
o] #-& (short-lived) &AM Eo|| 283} rituximab, A
E7}Q(cytokine) 7l WSS Z-3l= tocilizumab
7} A 8-2F interleukin-2 S0] It}

ot

9F 2 EH(intravenous immunoglobulin)
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579l AI7FA S (classical triad)S o, B
Hslot}, o] 49 it 380 C o] &Rl aL
A RS Fske Aex o AEF
(community-acquired)ol] &3 x5 A1E )
sk A7 A3 27] 4 B A EE2 95%ellA] LHERSE
3, B 27] AR FA| 88%ollA] Bl HQ o, o]
Hol= 78%0llA UERsiTE oA ¥l giiE &%
(confusion)®} 71 (lethargy) A L, 6%ollAlE= RE =
ol ¥h&3HA] e Aw o Algk o)A AstE Blnt. st
v W2 A AR S BFE sWeHA & A=
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QAR SE ool g A7)
W 5% el A
g (leucopenia) & WY T gk, Do 3
&3] agtt, Md7Aasy daug S (thrombocy-
topenia)& AT Bkl LR sk izl gl
Aow eiA ek AMSEAL Ak et ee)
QA7) A17hesh vto] LA O L} AP IE (metabolic
acidosis)¥} AYEFES(hyponatremia)S &3] F4HFF
o}, WeljeRARE £5 PIS Holw, GA) Fol Aol
Wasele dushd 2E A% 4 dedes
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Helthk= B a7} )3 * N, meningitidis7r ] A9+ ¢
S AdES Bt Bauw gink M HAEE o 27
3 vhgo s ARY WS AR ST 4 Y
Mol Ayl= g3 1000-5000/microlsd  TET

(neutrophil) 80% o]+, T & 200 mg/dL o], Z28]al 3
T 40 mg/dL o]3} (HFA Ao T H[E-2 0.4
olshole}. Aol 42 9Is) 7H a8 PHE PR
ZAAFe]t}, N, meningitidis, S, pneumoniae, H, influenzae
o] HEEA AAH R Folxe} FAddSE(positive
predictive value) 25F 100% Yt} 24 d&% (negative
predictive value) & 99% o] o]lth.# S, pneumoniae
e kS 913 PCR HAF AFFE 92-100% RIZFE=o}
100% So=g B ct.”

3X= H o=
Al gt de] A5 d2olA 7P Fask Al A de
kA E Adelair] 7] Fol7t A A% A eotof gtk Al
olth, Mol 3k g+ 2 W (antimicrobial ther-
apy)= R 7HA] Akl a7 Alate] gtk Aol o sh
2t (bactericidal) 37} Q= FAIE ARg3fof 3}, &
g2 1A} B o] FFABAR B0k AS
| tizell kA= olE S = lofof st g
A 9] k584 (pharmacodynamics) Aol 278}
At 23he Al At 292 HFg)s|of st
FAlE HHgds SGRYPAY, S F1A P A AE B
A A FAPE Fasicha AakEE A A glo] uiE AL
o} &}7] wjEol| 732 (empiric) 0.2 el E|ojo} S}
o] 7% gkxle] AR 7|A Ags aelste] 71 7
o] 2 AltS e R AEH A= e Hrt. met
55 28l AlAlsk
| = FQ3t 27
Sk e oA Zleko] Ml AdSat e 3
=742 ASe 7] ABE A&sic) ARk
& 2 7HAd(susceptibility) HAF A3 891
Aol ©pg F7} 1go] o] Folxof girt, A A %
A& A A5 7)) gk 9Ag 12 gle
of wet AAE &S Farstal kxte] St
2 A= vlgro 2 AAIC} N, meningitidis <=
3} Haemophilus influenzae 992 ¢ 74 A&
}skar itk 4491 S. pneumonia ¥H<FuFS $kate] A
A 5ol thgt AT2H7} A <] g17] wlitell 7-104&
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Folze Pe AR F2 Hufehrs 2ol
Aol A7IEA o] F9E Ak FEY
(middle cerebral artery, MCA)ol|A EA| == A H55
Wl = glRAEE ;‘q]EuH 7} 5:/\15]0] MCA 39 1.;]
Adlol W7ke AL Wold of Relg Asdelrn
zone)o|gt Bal7|% 3tk ¥ ATt ulelis AsldS
vrad ghahe] of 2000l ¥4 o] Fubel e 2 nel
3L gieh”

R EN

Aoz FelA gtk M5 of WA FAE 150-500

mg/dLo] YEFelAyt o} e FEE Mol B9}
A g B A5 B ARE A9w gl ¥H5
19 % A 4550 ng il 347} Qe eI, Yok

o] B]&-0] 0.5 °]3}<l
wHolo|A] AFB (Acid-Fast Bacillus) =% <}
5-25% AE2 delA vk, =, FPoE U B+
Tt ol ouE Xidk AH 2] Ag-g kARt
T7F EA] @2 AT dot HH e u
Zro] 25704 6F7HAIR A7) wiiZol A AE Al
oF &= Al el Ef-& FA A, 3500 1] A&
G35 7FssHAl ataL wiko]l HAS wl oFAIztd
£ SaiA g Ads S o A teE e
A= DAl HAtolrh, Aol At uig
B2 25-85%F tHFsAl Harsar QJARE, A4
A = o] 7HA ol 2wy FEES X v
Azkeiet » 53] w2 o] o2 v JAET
7} Q= Ao 2 dejA] QlojA HH A Fe HA6m
T2 o g ofsh= Zlo| FHEN M Ael gt
Aol A 2= oA M, tuberculosis PCR 73AFS] 2tk
|42 ATl wEbA ohFsiAl BarE ARk
Aol ofshi RIZFEE 56%, SOl 98%E HalE o]
@& sk Aolle f-&skARt ks wiAlskr )= 3
Aol <t} wHFH] Adenosine deaminase
(ADA)E 5-10 IU/LE ZAFoE S w wzges}
44-100%, E-o|%=7} 75-100% 2 7ol wpebA] theksiA B
e Qe e, el ol ADAE A8}
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