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Olgu

KK. 41 yasinda kadin hasta

Sikayet: Ates, bas agrisi, bulanti ve kusma, denge bozuklugu,
titreme

Oykii: 18.08.2015’de bu sikayetlerle hastaneye basvurmus.
Kranyal MR cekilmis ve normal olarak yorumlanmis.
Lomber ponksiyon yapilmis, BOS’ta hlicre saptanmamis.
Seftriakson 2x1gr (im) ve levofloksasin 1x500mg (p.o)
tedavisi baslanan hasta taburcu edilmis. Bu tedavilere
karsin sikayetleri gecmeyen hasta 5 gun sonra tekrar
hastaneye basvurmus. Fizik muayenesinde ense sertligi
saptanmasi Uzerine menenijit disiinilerek Istanbul Tip
Fakultesi acil birimine sevk edilmis.




Olgu

Fizik muayene

* Bilinci acik, oryante, koopere. Ates: 38.5°C, DSS: 22,
Nabiz:95/dk, TA: 110/80mm/Hg saptandi.

e Solunum muayenesinde 6zellik saptanmadi.
e Kardiyovaskller muayenesi dogal bulundu.

e Norolojik muayenesinde; ataksi, denge bozuklugu, tremor
ve ense sertligi saptandi. Meningeal irritasyon bulgulari
negatif bulundu.




Olgu

Laboratuvar

L6kosit:8800 (PNL:6100)/ul, Hb: 11gr/dl, Htc: %33,
Trombosit:323000/ul

Idrar tahlili normal, mikroskopisinde l6kosit ve eritrosit
gorulmedi.

CRP: 0.20 mg/I

Eritrosit sedimantasyon hizi: 10 mm/saat

Glukoz: 97mg/dl, Ure: 12mg/dl, Kreatinin: 0.52mg/dl,
Urik asit: 2.1mg/dl, Na: 137 mmol/dl, K: 3.9mmol/dI,
Klor: 97mmol/dl, AST: 20 U/I, ALT: 10 U/I, ALP:85 U/,
GGT: 20 U/l




Olgu

e Kraniyal BT cekildi, bir 6zellik saptanmadi.




Yatisinin 1. gunu

Hastaya lomber ponksiyon yapildi.
v BOS

v Hucre: 97 polimorf nliveli [6kosit, 6 lenfosit

v Glukoz: 48 mg/dl (es zamanh kan glukozu 105 mg/dl)
v Protein: 198 mg/dlI

Hastaya seftriakson 2x2gr iv baslandi.




Yatisinin 3. gunu

> VDRL: negatif

> Brusella aglutinasyon testi: negatif
> BOS’ta ARB: negatif

> BOS’ta tuberkuloz PCR: negatif




Yatisinin 6. gununde

e Sikayetleri devam ediyor.
e Gorme bulanikhgi ve ¢ift gorme sikayeti gelisti.

e KBB konsultasyonu yapildi- klinigi aciklayacak bir patoloji
saptanmadi.

e GOz dibi muayenesinde grade 3 papilla 6demi saptandi.
e Noroloji konsultasyonu - kranyal MR c¢ekildi - normal




Yatisinin 11. gununde

e BOS viral paneli testinde EBV-DNA pozitif saptandi.

* Hasta EBV’ye bagli ensefalit olarak degerlendirildi.
Seftriakson tedavisi kesildi.

* Gansiklovir (Cymevene) 2x300mg (5mg/kg) (iv) ve
deksametazon (Dekort) 4x4mg (iv) tedavisi baslandi.




Yatisinin 15. gunu

e Genel durumu daha iyi. Bas agrisi geriledi, bulanti ve
kusma yakinmasi kayboldu.

e GOz dibi muayenesi tekrarlandi. Grade 1 papilla 6demi
saptandi.

e Gansiklovir ve deksametazon tedavisine devam edildi.




Yatisinin 19. gunu

e EEG - Yaygin organizasyon bozuklugu ve non spesifik
paroksismal anomali saptandi.




Yatisinin 30. gunu

Cift gorme ve bulanik gorme yakinmasi kayboldu.
Lomber ponksiyon tekrarlandi.

v 33 lenfosit

v Glukoz 75mg/dl (es zamanli kan glukozu 148mg/dl)
v Protein: 35 mg/d|

GOz dibi muayenesinde papilla 6demi saptanmadi.




Yatisinin 31. gunu

BOS viral panelinde EBV-
DNA negatiflesti.

Gansiklovir tedavisi 21.
glnunde kesildi.

Sikayetleri gerileyen hasta
taburcu edildi.

10 giin sonraki poliklinik
kontrolinde hastanin bir
sikayeti yoktu.




Viral Ensefalitler

Primer veya postinfeksiyoz viral ensefalit

1.

Postinfeksiyoz ensefalit: Akut dissemine ensefalomyelit
(ADEM). Perivaskuler inflamasyon ve demiyelinizasyonla
karakterize bir tablodur.

Kizamik
Kabakulak
VZV
Rubella

influenza




Viral Ensefalitler

2. Viral ensefalit: Viral etkenlerin merkezi sinir sistemi
invazyonu yaptigi durumdur. Noéronal tutulum
histopatolojik olarak gosterilebilir.

< Herpes simpleks virus tip 1

< St.Louis ensefaliti (Kuzey Amerika)
< Japon ensefaliti (Asya)

< Kuduz ensefaliti (hayvan isirigi)

< Enterovirus tip 71(Colorado salgini, coxsackie virus,
echovirus daha cok menejit )

< Bati Nil virusu ensefaliti (halsizlik ve dokliinti)

< Yaygin olmayan etkenler (VZV, human herpes virus 6, HIV,
EBV)

-




Ensefalit Klinigi

Mental durum (hafif norolojik defisit — tam yanitsizlik)
Ates

MIB (ense sertligi ve fotofobi) genellikle piir ensefalitte
saptanmaz. Ancak meningoensefalitte saptanir.

Nobet

Fokal norolojik bulgular (hemiparezi, kranyal sinir defisiti,
patolojik tendon refleksi)




Fizik muayene

Patognomik olan bir fizik muayene bulgusu yok. Bazi bulgular
ipucu verebilir.

<+ Parotit varligl === kabakulak ensefaliti

< Flask paralizi s Bati Nil ensefaliti (Guillien Barre
sendromu)

< GOz kapaklari, dil, dudak ve ekstremitede titreme m—)
St.Louis ensefaliti, Bati Nil virusu ensefaliti

< Hidrofobi, aerofobi, farinks spazmi ve hiperaktivite )
kuduz

< Dermatom boyunca vezikiler dokiint(i mmm)\/7\/
ensefaliti (dokiinti olmamasi ekarte etmez)




Radyolojl

< Kranyal BT: Yer kaplayici lezyonlari dislamak
< Kranyal MR: Demyelinizan hastaliklar icin duyarl (progresif
multifokal I6koensefalopati)

v Temporal lob tutulumu =) HSV ensefaliti (VZV ve EBYV,
HHV-6 gibi diger viral etkenler)

v Talamus ve bazal ganglion tutulumu =) viral solunum
etkenleri, Crutzfeld-Jacob hastaligi, arbovirus, ttuberkiloz




Radyolojl

v Hidrosefali varlig| mmmmm) viral olmayan (bakteriyel, fungal
ve paraziter) etkenler

v Serebellum tutulumu =) EBV

< EEG: Akut ensefalitte her zaman anormal (Fokal temporal
bolge organizasyon bozuklugu HSV lehine)




/Olgu 1

BOS: Lokosit: 155 (%55 lenfosit),
glukoz:43mg/dL, Protein: 64mg/dL, EBV-DNA
(+)

Asiklovir 14 glin

Olgu 2

Lokosit: 10 (lenfosit), protein: 37mg/dL, glukoz:
57mg/dL, EBV-DNA (+)

ASIklOVII" 14 gun Table 1: Summary of clinical and radiological findings of Epstein Barr Virus encephalitis
Patient 1 Patient 2
Age/sex 6y/male 11y/female
Clinical Fever, visual Fever, altered
hallucination, sensorium,
altered sensorium, downward ocular
decerebration deviation
MRI Parieto-occipital Parieto-occipital
hyperintensity in hyperintensity in
T2 and FLAIR T2 and FLAIR
3mo sequelae Spasticity, visual Spasticity,dystonia,
impairment choreiform
movement
Repeat MRI Occipital Normal
hyperintensity in
T2 and FLAIR

Kalita J et al. Epstein Barr virus encephalitis: clinical diversity and radiological similarity.Neurol
k India. 2011 Jul-Aug;59(4):605-7

/



http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalita J[Author]&cauthor=true&cauthor_uid=21891943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalita J[Author]&cauthor=true&cauthor_uid=21891943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kalita J[Author]&cauthor=true&cauthor_uid=21891943
http://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein+Barr+virus+encephalitis:+clinical+diversity+and+radiological+similarity.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein+Barr+virus+encephalitis:+clinical+diversity+and+radiological+similarity.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein+Barr+virus+encephalitis:+clinical+diversity+and+radiological+similarity.
http://www.ncbi.nlm.nih.gov/pubmed/?term=Epstein+Barr+virus+encephalitis:+clinical+diversity+and+radiological+similarity.

a. T2 parieto-oksipital hiperintes, b. 2 ay sonraki gériintii. c. FLAIR parieto-oksipital lezyon, d. 1 ay sonraki goriintii




Viral Ensefalitte BOS bulgulari

> Lokosit: genellikle <250/mm3 ve lenfositer.
> Protein: Yiksek <150mg/dlI

> Glukoz: genellikle normal (kan glukozun yarisi). HSV,

kabakulak ve enterovirus ensefalitlerinde orta derecede
dusuk.

> Eritrosit: genellikle saptanmaz. Uygun klinik ile birlikte HSV
ensefalitinde bulunabilir.




Epstien-Barr virus (EBV)

l HERPESVIRIDAE
]
I Alfa herpesvirinae Beta herpesvirinae I Gama herpesvirinae
| |
M l HHV-8

I

HSV-tip

HSV-tip LG

Hing

VZV HHV-7




Epstien-Barr virus (EBV)

> Zarfli DNA virusu

> Insan B lenfositleri

> Nazofarengeal epitel hicreleri
Antijenleri;

> EBV nukleer antijen (EBVNA IgM, I1gG)

> Viral kapsid antijeni (EBV-VCA IgM, 1gG),
> Early antijen EA




EBV'nin Sorumlu Oldugu Hastaliklar

-« Enfeksiydz mononukleoz
« Burkitt lenfoma

- Nazofarengeal karsinoma
- Menenjit/ensefalit

- Hodgkin lenfoma

- Immunkompromize hastalarda gelisen lenfoproliferatif
hastaliklar

- Gastrik karsinomlar

 Tonsil karsinomu

- Supraglottik laringeal karsinom
- Timik karsinom

-« Tukruk bezi karsinomlari

- Genis granuler lenfositik |6semi




-

EBV Ensefaliti

- EBV primer infeksiyonu (infeksiydz mononukleoz) seklinde
seyreder.

* %1 oraninda merkezi sinir sistemi tutulumu olabilir.
- Menenijit, ensefalit, transver myelit, Guillian- Barre sendromu

- Ensefalit etkeni olarak EBV’nin hangi siklikla oldugu
bilinmemektedir.

- Taniicin BOS'da EBV-DNA saptanmasi veya antikor testleri
yapilabilir.

- Tedavisi hakkinda kontrolli calismalar yoktur - gansiklovir
onerilir.

- KIBAS varsa steroid yararli olabilir.

- Mortalite <%10. lyilesenlerin %10’unda orta dereceli sekelller
kalabilir.

Backam JD and Tyler KL. Encephalitis. Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases. 8.th ed. Philadelphia: Churchill
Livingstone, 2015: 1144-63




. N

Abstract « Send to: «

J Child Neurol. 2006 May 1:21(5):385-391.

Pediatric Epstein-Barr Virus-Associated Encephalitis: 10-Year Review.
Doja A, Bitnun A, Jones EL, Richardson S, Tellier R, Petric M, Heurter H, Macaregor D.

Abstract

Many neurologic manifestations of Epstein-Barr virus (EBV) infection have been documented, including encephalitis, aseptic meningitis, transverse
myelitis, and Guillain-Barr?yndrome. These manifestations can occur alone or coincidentally with the clinical picture of infectious mononucleosis. Since
1994, The Hospital for Sick Children has maintained a prospectivesagataast et ataean ad e tian it o o a o L e st s 2

cases of Epstein-Barr virus-associated encephalitis compiled from Semptom/bulgu %

7: ates 17 81

* basagrisi 14 66
1994-2003 yillari arasinda toplam ~ [Jeere 10 48
akut ensefalit olgulari incelenmis. rt‘;: BOS'ta pleositoz 17 381
o) e\ ) .
205 ha§tadan 21 (%6)'i EBV'ye bagl m Anormal MR bulgulari 15 71
ensefalit. ., [
Olum 2 9
" Orta derecede norolojik 2 9
defisit

\ lyilesen 17 80




[nfectious Encephalitis in France in 2007:

A National Prospective Study

Alexandra Mailles' and Jean-Paul Stahl’ on behalf of the Steering Committee and the Investigators Group®
Ingtitut de Veille Sanitaire, Saint-Maurice, and “Infectious Diseases Urit, University Hospital of Grenoble, Grenoble, Franca

Fransa’da 2007
yilinda tim ulkede
yatarak tedavi edilen

akut ensefalit
hastalari.

253 hastada

131 (%52)’sinde
etiyolojik etken

sapandi.

HSV en sik etken

™

» CID 200%:49 (15 December) = Mailles and Stahl

Table 3. Identified Etiologic Causes of Encephalitis, France, 2007 (o = 131)

Mo. of patients  Mo. of patients Moo of patients
Mo, (%) of with confirmed  with probabla  with possibls

En ylksek mortalite ... ...

bakteriyel etkenlerde

Eticbogic disgnosis patients CHSEE CEIEE CAZES Comments
HSV 56 42) =1 0 0 All had an initial positive PCA result of a
CSF specimen, althowgh 27 of 55 had
their initial HS PCR performed during
the first 2 days of newrologic signs
Ly 20152 18 0 4
Mycobectenum 20(16.2) 12 3 d Patients with probakble cases had an isola-
tubercuioss tion of bacteria in urine, sputurm, and
gastric tube. Patients with possible
cazses of encephalitiz were 63 to 72
years obd. Two were bom in Franca, 1in
China, and 1 in Algera. All 4 expenanced
raped boss of weight before onsst of new-
rologic signs. All had high levels of pro-
tein in the CSF and high WEBC counts in
the CSFE One had lesions evocative of
ancient tubarculosis on chest radiogra-
phy examination.
Listena
monocyliogenas 13 1101 1 1
_Cytomegalovins 323 2 0 1
Epstein-Barr vinus 3123 2 0
— T IR STCep i I ) t 2
Emnterovines 21K ] 2 0
Toscana vaus 20156 1 1 0 1 Patient infected in Southeast France and
1 in htaby
) 1 0
Mycoplasma
ONBLTTIONISE 2118 0 2 o
ickettaia conont 1 10.8) 0 1 0
Francisells tularensz 1 10.8) 0 1 o
Legionells pneumophils 1 10.8) 0 1 0
Influenza A 1108 0 1 0
Vst Mile vinus 1 0.8 0 1 0 Patient infectad in Egypt
Cryptococous
neoformans 1 10.8) 1 o o
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tarihlerindeki PCR
sonuglari
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=502 6rnekten 65
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"En sik etken HSV
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Viral infections of the central nervous system in elderly patients:
a retrospective study™

o2Saverio G. Parisi *™*, Monica Basso®®, Claudia Del Vecchio *", Samantha Andreis ?,
Elisa Franchin®®, Federico Dal Bello®", Silvana Pagni®®, Maria Angela Biasolo ",
Riccardo Manganelli *°, Luisa Barzon *®, Giorgio Pali®”

Viral CSF RT-PCR results in 502 elderly patents with suspected meningitis and encephalitis

L

Fatients aged G5-79 years, n (%)

Patents aged =B0 years, n (¥)

p-Value

Total, n (%]

[ A)RT-PCR performed in the two gmoups of patients, evaluated both as the absolute vahue and as the percentagewith respect to the number of patients included in each ag

group. The viruses ame listed according to the number of patients tested.

HSV tested
VEV tested
CMV tested
EV tested
HPeV's tested
EBV tested
TBEV tested
HAdV tested
HHV-6 tested
HHV-7 tested®
HHV-8 tested

358 (08 3)
308 (B4.6)
262 (72)
258 (709)
253 (64.5)
243 (6G.7)
107 (29.4)
76 (209)
100 (27.5)
72 (19.8)
70 (19.2)

138 (100)
118 (85.5)
92 (667
91{65.9)
85 (61.6)
82 (59.4)
30({21.7)
30(21.7)
39 (28.3)
28 (20.3)
28 (20.3)

LN I
0B

024
028
009
LN I
008
083
086
089
078

496 (98 8)
426 (84.9)
354 (70.5)
349 (§9.5)
338 (67.3)
375 (64.7)
137 (273)
106 (21.1)
139 (27.7]
100 {19.9)
98 (19.5)

(B} Positive RT-PCR in the two groups of patients, evaluated both as the absolute value and as the percentage with respect to the number of tests performed for the s pecifis

virus (37 positive RT-PCRs for patients aged 65-79 years and 28 positive RT-PCRs for patients aged =80 years: total 65 positive RT-PCRs).

HSV-positive 16 (4.5) 7(5.1) 77 23 (4.6)
Ev=persitive -5 7 B =
EBV-paositive B(33) 6(73) o1z 14 (4.3)
VEV-POE OV E 5 106] TI159] LILIES TZTX8]
CMV-pasitive 0 1(1.1) o9 1({0.3)
HPeVs-positive L1 0 - 0
TBEV-positive 0 o - o
HAdWV-positive 0 o - o
HHV-G-positive o 0 - 0
HHV-7-positive o o - o
HHV-B-positive o 0 - 0
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Carman KB, et
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al. iran 2015
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ABD 2013
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Cin 2015

15 yas K, ates, basagrisi,
kusma, ofori, isimlendirme
bozuklugu

10 yas K, nobet, basagrisi,
ates, kufurli konusma

25 yas K, ates, ataksi, bas
agrisi, nistagmus,

55 yas K, 5 yildir bobrek
nakilli, ates, vertigo, gorsel
halUsinasyonlar, nobet

51 yas E, bas agrisi, ates,
uyku hali ve konusma
bozuklugu

8 yas K, ates, bas agrisi,
kusma, nobet,

Laboratuvar

BOS: pleositoz, normal
protein ve glukoz
Serumda EA IgM (+),
EBNA IgM (+), MR’da sol
temporal hiperintens

BOS: notrofilik pleositoz,
normal protein ve glukoz
VCA IgM (+)

MR'da beyin 6demi, bazal
ganglionlarda hiperintens
alan

Kanda VCA IgM (+), VCA
19G ()

LP yapilmadi.

BOS: 300 PNL, normal

protein ve glukoz, EBV-
DNA (+)

BOS:lenfositer pleositoz
(422), normal glukoz ve
protein. EBV-DNA pozitif
Kan: VCA IgG (+), IgM (-)

BOS: 125 |6kosit (%75
lenfosit), glukoz ve protein
normal. VCA-IgM (+),
EBV-DNA (+)

MR’da parieto-oksipital
hiperintens

Tedavi

Asiklovir

Asiklovir

Gansiklovir+
Prednizolon

Gansiklovir

Asiklovir

Gansiklovir +
prednizolon

Tedavi
suresi

2 hafta

2 hafta

10 gun

4 hafta

3 hafta

2 hafta

Sifa

Sifa,
Kismi
sekel

Sifa

Sifa

Sifa

Sifa
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Case Definitions, Diagnostic Algorithms, and
Priorities in Encephalitis: Consensus Statement
of the International Encephalitis Consortium

A.Venkatesan,' A. R. Tunkel® K. C. Bloch,*" A. S. Lauring,® J. Sejvar® A. Bitnun,” J-P. Stahl.® A. Mailles,” M. Drebot,™

C. E. Rupprecht' J. Yoder,” J. R. Cope,® M. R. Wilson, ™" R. J. Whitley,">"5171% J Sullivan," J. Granerod ™ C. Jones?'Z
K. Eastwood,” K. N. Ward,®* D. N. Durrheim, ™ M. V. Solbrig,” L Guo-Dong.” and C. A. Glaser:™ on behalf of the
Intemational Encephalitis Consortium

" Johns Hopking Encephalitiz Center, Department of Neurology, Johns Hopking University School of Medicine, Baltimore, Maryland; *Wamen Alpert
Medical School of Brown University, Providence, Abode lsland; Departments of *Medicine (Infectious Disesses) and *Preventive Medicine, Vanderbilt
University School of Medicine, Mashville, Tennesses; “Division of Infectious Diseases, Deparment of Medicing, University of Michigan Medical School,
Ann Arbor, "0 wision of High-Consequence Pathogens and Patho logy, National Center for Emerging and Zoonotic Infectious Diseases, Centers for Disease
Control and Prevention, Atlanta, Georgia; 'Division of Infectious Diseases, Department of Pediatrics, The Hospital for Sick Children, University of Toronto,
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Health Surveillance, Saint-Maurice, France; "National Microbiology Laboratory, Public Health Agency of Canada, Winnipeg, Manitoba: "'Global Alliance
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School, University of Sydney, New South Wales, Australia; “Virus Reference Deparment, Public Health England, London; ® Sydney Emerging Infectious
Diseases and Biosecurity Institute, and “The Children's Hospital Westmead Clinical School, Universityof Sydney, Naw South \Wales, and ZHunter New
England Population Health, Wallsend, New South Wales, Australia; ™ivision of Infection and Immunity, University College London, England:;

EUniversity of Naveastie, and “Hunter Medical Fesearch Institute, Wallsend, New South Wales, Australia; *' Department of Medicine (Neumlogy) and
Medical Microbio logy, University of Manitoba, Winnipeg, Canada; **Department of Viral Encephalitis and Arbovirus, State Key Labomtory for Infectious
Dizease Prevention and Contm|, Mational Institute for Viral Disease Control and Pevention, Chinese Center for Disease Control and Pevention, Beijing,
People’s Republic of China; and ivision of Communicable Disease Control, Califomia Department of Public Health, Richmond
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Table2. Diagnostic Algorithm for Initial Evaluation of Encephalitis in Aduhs®

ROUTINE STUDIES
CSF
Collect at least 20 cc fluid, if possible; freeze at least 510 cc fluid, if possible
Opening pressume, WBC countwith differential, RBC count, protein, glucose
Gram stain and bacterial culture
HSV-1/2 PCR (if test available, consider HSV CSF IgG and lgh in addition)
VIV PCR (sensitivity may be low; if test available, consider V2V CSF |gG and Igh in addition)
Enterovirus FCR
Cryptococcal antigen and/or India Ink staining
Oligoclonal bands and IgG index
VDRL
SERUM
Routine blood cultures
HIV serclogy (consider RMNA)
Treponemal testing (RFR, specific treponemal test)
Hold acute serum and collect convalescent serurm 10-14 d later for paired antibody testing
IMAGING
Meurimaging (MRI preferred to CT, if availablel
Chest imaging (Chest x-my andfor CT)
MEUROPHY SIOLOGY
EEG
OTHER TISSUES/FLUIDS

When clinical features of extra-CMS involverment are present, we recommend additional testing (eg, biopsy of skin lesions;
bronchoalveolar lavage andfor endobronchial biopsy in those with pneumonia/pulmaonary lesions; throat swab PCR/culture in those with
upper respiratory illness; stool culture in those with diarrheal; also see below

CONDITIONAL STUDIES
HOST FACTORS

| rmmunocompromised—CMMY PCR, HHVET PCR, HIV PCR (CS5F); Toxaplasma gonali serology andfor PCR; MTE testing™ fungal testing®;
WMV testing®

GEOGRAPHIC FACTORS
Africa—malaria (blood smear), trypanosomiasias (blood/CSF smear, serology from serum and CSF); dengue testing®

Asiz—.Japanese encephaliis virus testing™ dengue testing™; malaria (blood smear); Mipah virus testing {serology from serum and CSF;
PCR, immunohistochemistry, and virus isolation in a BSL4 |ab can also be used to substantiate diagnosis)

Australia—Muray Valley encephalifis virus tesing®, Kunjin virus testing”, Austalian Bat Lyssavirus (ABLV) testing®
Europe—Tick-borne encephalitis virus (semlogy); if Southern Europe, consider WHY testingd, Toscana virus tesiting'CII
Central and South America—dengue testing®; malaria blood smearl; WNV, Venezuelan equine encephalits testing®

Morth Amerca—Geographically approprate arboviral testing (eg, VWV, Fowassan, LaCrosse, Eastern Eguine Encephalitis viruses®, Lyme
(serum ELISA and Western blot)




s

SEASOM AND EXPOSURE
Summer/Fall: Arbovirus® and tick-borne disease’ testing
Cat (particularly if with sezures, paucicellular C5F—Baronella antibody (serum), ophthalmologic evaluation
Tick exposure—tick borne disease tE:s.tingf
Animal bite/bat exposure—mbies testing®
Swimming or diving inwamn freshwater or nasalfsinus irrigaton—Naeglsna fowfer (CSF wet mount and PCRE)
SPECIFIC SIGNS AND SYMPTOMS
F's'n,r{:{rj\.ntic: features or movement disorder—ant-NMDAR antibody (semum, CSF); mbies testing®; screen for malignancy, Creutzfeld-Jakob
isease
Prominent limbic symptoms—Autoimmune limbic encephalitis testing”; HHVET PCR (C5F); screen for malignancy
Rapid decompensation (particularly with animal bite history or prior travel ©o mhies-endemic areas)—mbies testing”
Respiratory symptoms—~AMycoplasma pneumonee serology and throat PCR (if either positive, then do CSF PCR); respiratory virus testing
Acute flaccid paralysis—Arbovirus testing”; rabies testing®
Parkinsonism -Arbovirus testing”; Toxoplasma serology
Monhealing skin lesions—Balamuthis mandnfans, Acanthamosbatesting?

LABORATORY FEATURES
Elevated transaminases—Rickettsia serology, tick borne diseaszes testing’

CSF protein =100 ma/fdL, or CSF glucose <2/3 peripheral glucose, or kmphocoytic pleocytosis with subacute symptom onset—MTE
testing”, fungal testing®

C5F protein =100 ma/dL or CSF glucose <23 periphemal glucose and neutrophilic predominance with acute symptom onset and recent
antibiotic use—CSF PCR for 5. pnevmonias and N meningiditis

C5F Eq:usimphilia ~MTB testing”; fungal testing”™; Bayisascanis procyonis antibody (serum); Angiostrongylus cantonensis and Gnathosioma
sp. testing

RBCsin CSF—MNaeglena fowleri testing®

Hyponatremia—anti-VGKC antibody (serum); MTE testing®
MEUROIMAGIMNG FEATURES

Frontal lobe—MNaeglena fowlen testing (CSF wet mount and PCR%

Temporal lnbe—VGEKC antibodies (serum and CSF); HHY 67 PCR (CSF)
Basal ganglia andfor thalamus—Arbovirus® testing; MTE testing®
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Cerebellum—EBW PCR (C5F) and serology

Uintuse cerebral edema—hespiraton Virus testlng'.

Space occupying and/for nng-enhancing lesions—MTE testing™; fungal testing®; Balamuthia mandriffans and Acanthamoeba testing?,
Toxoplasma semlogy

Hydrocephalus and/for basilar meningeal enhancement—MTB testing™; fungal testing®
| nfarction or hemorrhage—MTE testing™ fungal testing®; respimtory virus testing




Table 3. Diagnostic Algorithm for Initial Evaluation of Encephalitis in Children®

ROUTINE STUDIES

CEF
Collect at least 5 cc fluid, if possible; freeze unused fluid for additonal testing
Opening pressure, WBC countwith differential, RBC count, protein, glucose
Gram stain and bacterial culiune
HSWV-1/2 PCR (if test available, consider HSWV CSF IgG and lgh in addition)
Enterovirus PCR

SERUM

Boasic o Bloc ol ople o
TP

| EBV serology (VCA IgG and Ighd and EEMA IgG)

COpasma phemnoniae lahland 1IgG

Hold acute serurm and collect convalescent serurm 10-14 d later for paired antibody testing
IMAGING

Meurnimaging (MBI preferred to CT, if available)
NEUROPHYSIOLOGY

EEG
OTHER TISSUES/FLUIDS

Mycoplasma preumoniae PCR from throat sample

Enterovirus PCR andfor culture of throat and stoaol

When clinical features of exta-CNS involverment are present, we recommend additional testing (eq, biopsy of skin lesions;
bronchoalveolar lavage andfor endobronchial biopsy in those with pneumonia/pulmonary lesions; throat swab PCR/culture in those with
upper respiratory illness; stool culture in those with diarrheal; also see below

CONDITIONAL STUDIES
HOST FACTORS
Age <3 y—Farechovirus PCR (C5F)

| mmunocompromised—ChMY PCR, HHVET PCR, HIV PCR (CSF); cryptococeal antigen; Toxoplasma gondi semlogy andior PCR; MTE
testing™ fungal testing™ VWNY testing®

GEOGRAPHIC FACTORS
Africa—nmalaria (blood smear); trypanosomiasias (blood/CSF smear, serology from serum and C5F); dengue testing®

Asia—Japanese Encephalitis Virus testing”; dengue testing®; malaria (blood smear); Mipah virus testing (semlogy from serum and CSF;
FCR, immunohistochemistry, and virus isolation ina BSL4 lab can also be used to substantiate diagnosis)

Australia—Mumray Valley encephalifis virus ®stng”; Kunjin virus testing”, Australian Bat Lyssavirus (ABLV) te st'ingf
Europe—Tick-borne Encephalits Virus (semlogy); if Southern Europe, consider WMV testing®, Toscana virus testing®
Central and South America—dengue testing®; malara (blood smear)

Morth Amernca—Geographically—appropriate arboviral testing leg, WMV, Powassan, LaCrosse, Eastern Equine Encephalitis viruses,”
Lyme iserum ELISA and Western blot)

SEASOMN AND EXPOSURE
Summmer/Fall: Arbovirus® and tick-borne disease® testing

Cat (particularly if with seizures, paucicellular C5F—Baronella anfibody (serum), ophthalmologic evaluation
Ti~l evmneimem— Tiddk Bermie Aiegnos feerima?
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| If EBV serology is suggestive of acute infection, perfarm EBV PCR (CSF)

Elevated transaminases—Rickettsia serology, tick borne diseases testing®

C5F protein =100 mg/dL, or CSF glucose <2/3 periphersl glucose, or kmphocytic pleooytosis with subacute symptorm onset—MTE
testing®, fungal testing®, Balamuthia mandrilans testing”

CSF protein =100 mg/dL or CSF glucose <23 peripheral glucose and neutrophilic predominance with acute symptom onset and recent
antibiotic use—C5F PCR for 5. prneumonias and N. meningiditis

C5F eosinophilia -MTE Estinli(;‘:; fungal testing™; Bayisascaris procyonis antibody (serumn and CSF); Angiostrongylus cantonensis,
Gnathostoma sp. testing

Hyponatremia—MTB testing”
Mycoplasma pneumoniae serology or throat PCR positive— Mycoplasma pneumoniae PCR (CSF)
NEURDIMAGIMG FEATURES
Frontal lobe—Naegleria fowlen (CSF wet mount and PCR")
Tempaoral lobe—HHV 6/7 FCR (CSF
Basal ganglia and/or thalamus—Respiratory virus testing’; Arbovirus testing®; MTB testing®
Brainstern—respimatory virus testing’: Arbovirus testing®: Listeria PCR (if available); Brucella antibody (serum); MTE testing®

Cerebellum—VZV PCR from C5F (sensitivity may be low; if test available, consider CSF 1gG and Igh); V2V 1gG and Igh from serum; EBW
FCR (CSF)

Diffuse cerebral edema—respiratory virus testing

Space occupying andfor nng-enhancing lesions—MTE testing”; fungal test ngd; Ralamuthia mandrillans and Acanthamoeba testing”,
Toxoplasma gondi serology

Hydrocephalus andfor basilar meningeal enhancerment—MTE testing®, fungal testing™ Balamuthia mandrillaris testing”™: Infarction or
hemorhage—MTE testing”; fungal testingd; respimtony virus testing;

White rmatter lesions—0Oligoclonal bands, |gG index, Lyme (serum ELISA and Western blot); Brucella (semlogy or CSF culture);

Measles virus testing for SSPE; Baylisascaris procyonis antibody (serum and CSF); Balamuthia mandrillaris testing”




Ozet

< Ozellikle cocuk ve genc eriskinlerde EBV 6nemli bir
ensefalit nedenidir.

< Klinigi ve BOS bulgulari diger viral ensefalitler gibidir.

<» Tanida BOS’ta EBV-DNA ve antikor testlerin yapilmasi
onerilir.

<+ Farkli radyolojik bulgular olablilir, HSV ensefalitini taklit
edebilir. Serebellum tutulumu onemlidir.

< Tedavide asiklovir veya gansiklovir

< KIBAS varsa steroid kullanilabilir.

< Prognozu tam sifa ya da sekelle iyilesebilir.
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