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Farkh patogenezlerle cesitli
norolojik tablolar

* Ensefalit, menenijit, meningoensefalit,
meningomiyelit, meningoensefalomiyelit

e Klinik tablo her zaman acik ve kesin sinirlarla

adlandirilamaz 9
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e Ensefalit, norolojik fonksiyon bozuklugu bulgularinin
eslik ettigi beynin inflamasyonudur

* Ensik viruslar etken

* Cok genis testlere ragmen etkin tespit edilemeyebilir
* |nfeksiyon veya asilama sonrasi klinik durumlarla
karisabilir



Ensefalit

* Beyin parankiminin akut bir infeksiyonu

* Klinik olarak yuksek ates, basagrisi ve bilin¢
dizeyindeki degisikliklerle karakterize

* Norolojik defisitler, fokal ya da jeneralize
nobetler de ortaya cikabilir

**Primer
¢ Postinfeksiyoz

INAILZ TURK KLINIK MIKROBIYOLOJi VE
KLlMIK iINFEKSIYON HASTALIKLARI DERNEG



Viral ensefalitler

* Primer infeksiyon: MSS’nin viral invazyonuyla
v'Noronal tutulum i1sik mikroskopunda inkltizyon
cisimleri

v Elektron mikroskobunda viral partikiller

* Postinfeksiyoz (ADEM)

v'Virus noronlarda saptanamaz

v’ Perivaskuler inflamasyon ve demiyelinizasyon
goze carpar

\/Immun araC|I| hastalik
BR K LIMIK frcsnmeomonne



Olasi Etkenler

* Yas: Yenidogan => HSV 2, Listeria, Rubella v

* Asilama oyklsu => ADEM

e Seksuel temas => HIV, HSV

 Hayvan temasi => Rabies, LCM, Nipah v

* Deri-mukoza lezyonlari => EV, HSV

* llac kullanimi => NSAI, TMP/SMX, Ig

e Seyahat => Japon ensefaliti v, T.solium

e Bocek isirngr => BNV, TBE

* Mevsim => Influenza, kene kaynakli, enterovirus

B K L IMIIK [ure sunik vikrosivoLosive IDSA Guide. Clinical Infectious Diseases 2008; 47:303—27



Viral etkenler

1. Akut ensefalomiyelit etkenleri: 2. Kronik viral ensefalomiyelit

a. Togaviruslar: Dogu At (equine) ensefaliti virusu (v), Bati at [ERSIIEL U8 oY £y

ensefaliti v, Venezuella at ensefaliti v, Rubella v. panensefalit (kizamik v)

b. Flaviviruslar: St. Louis ensefaliti v, Bati Nil ensefaliti v, Japon JeBdel{= MgV LI ERIHEEI

ensefaliti v, Tick-borne ensefaliti v.

c. Bunyaviruslar: California ensefaliti virusu c. PML (JC virusu)

d. Reoviruslar: Colarado kene atesi virusu d. AIDS SSS tutulumu (HIV)

e. Paramyxoviruslar: Kizamik virusu, Kabakulak virusu e. Tropikal spastik paraparezi

f. Picornaviruslar: Enteroviruslar (Poliovirus, (HTLV-1)

Coxsackievirus, Echovirus, Hepatit A virus)

g. Herpesviruslar

h. Arenaviruslar: Lenfositik koryomenenijit virus

I. Rabdoviruslar: Kuduz virusu

i. Adenoviruslar

j. Retroviruslar: HIV

UlL INAlLZ TURK KLINIK MIKROBIYOLOJi VE
KLIMIK iNFEKSIYON HASTALIKLARI DERNEG



Subakut ve kronik ensefalitte etkenler

In immunocompromised patients (HIV, organ transplant recipients, cancer

patients, those on immunosuppressive therapy, including steroids)

o Measles (inclusion body encephalitis)

o \Varicella zoster virus (causes a multifocal leukoencephalopathy)

o (Cytomegalovirus

o Herpes simplex virus (especially HSV-2)

e Human herpes virus 6

o Enterovirus

o JC/BK* virus (causes progressive multifocal leukoencephalopathy)

In Iimmunocompetent patients

o JC/BK* virus (causes progressive multifocal leukoencephalopathy)

o Measles virus (subacute sclerosing panencephalitis, years after primary
infection)

o Rubella virus (causes progressive rubella panencephalitis, very rare)

IN AiLe TURK KLINIK MIKROBIYOLOJI VE . 7. _
KLIMIK [RhON AT K AR DERNES] Pract Neurol 2007; 7: 288—-305



Patogenez

* Viruslar MSS’ne baslica 2 yolla ulasirlar:
hematojen ve noéronal

* EV oldugu gibi bir cok etken MSS disinda
cogalir ve hematojen yolla MSS

* Polio ve HSV periferik ve kranial sinirlerle
* Viruslar MSS’ye olfaktor sinir boyunca da
ulasabilir

INAILZ TURK KLINIK MIKROBIYOLOJi VE
A [ | S e e o s



Viral patojenlerin SSS’'ne hematojen yayilimi

Virusun vicuda girisi

Primer replikasyon
( Solunum, sindirim yolu, deri veya kasta)

Sekonder replikasyon
vaskuler endotel, RES, kas

Koroid pleksustan Vaskler endotelit
BOS’na '

B8 KLIMIK [k ueoetooive Whitley RJ, Viral infections of CNS, 2004




Subaraknoid Inflamatuar

boslukta cevap
virus cogalir

Inflamatuar hiicreler
IL-113, IL-6 TNF,
lokal immunoglobulinler

Kan- beyin bariyerinde gecirgenlik artis

Dolasan immunoglobulinlerin igeri girmesi

KLIMIK [reukmkeosvoiuve Whitley RJ, Viral infections of CNS, 2004



Klinik
* Norolojik fonksiyon bozukluklari ile birlikte
beyin dokusunun inflamasyonu
* Degisik duzeylerde bilin¢c bozuklugu mevcut
* Motor-duyusal defisit
* Davranis-kisilik bozuklugu
* Konusma-hareket bozuklugu

» Fotofobi ve ense sertligi
» Plr ensefalitlerde yok meningoensefalitte

BB KLIMIK reshiotoenete,



Klinik
e Kasilma siktir
* Hemipareazi

e Kranial sinir felcleri

e Artmis derin tendon refleksleri

* Patolojik refleksler

* Fokal norolojik tutulumlar ortaya cikabilir
* Konflize veya ajite olabilir

K L IMIK R R R L0 Ve i IDSA Guide. Clinical Infectious Diseases 2008; 47:303-27



Ozellikli klinik bulgular

» Diffiz makiilopaptler dokiinti = EV, HIV

» Retinit 2 CMV

» Parotit, orsit 2Mumps v

» Dermatomiyozit = Echovirus

» Agir vezikiler ve Ulseratif genital lezyonlar 2 HSV2
» Asimetrik flask paralizi > BNV

» Lenfadenopati =2 HIV, Measles v, Rubella v,

EBV, Toxoplasma gondii, T.pallidum

» Hepatit = Coxiella burnetti

K L IMIK R R R L0 Ve i IDSA Guide. Clinical Infectious Diseases 2008; 47:303-27



Ozellikli klinik bulgular

e Solunum yolu bulgulari 2 Dogu At ensefaliti v,
Adeno v, influenza, BNV

* Serebellar ataksi 2 VZV, EBV, St. Louis
ensefaliti v, mumps v

 Demans = HIV, SSPE

e Dokintli = HHV6, HSV, HIV, VZV
Rubella,Borelia burgdorferi, T. pallidum

== KLIMIK TuRKKuiNik MikRoBivoLOJIVE IDSA Guide. Clinical Infectious Diseases 2008; 47:303—27



Akut Viral Ensefalit: Tani

Acute neuroradiology (CT, MRI)**

Performed before lumbal puncture in case of
focal neurological symptoms or ongoing seizures
and/or clinical signs of elevated intracranial
pressure i.e. RLS = 4 or a rapidly falling level of
consciousness and/or coagulopathy: PC-INR >
1.6 or TPC <30 x 10°%L

Lumbar puncture

* CSF-leukocytes, glucose, protein, lactate,
erythrocytes

e CSF-PCR HSV-1 and -2, VZV DNA

* CSF-bacterial culture and multiplex PCR

* CSF-exira test tube (for complementary
analyses)

Other sampling

* Biochemical laboratory analyses including CRP,
P-glucose and creatinine

S-TBE IgM

Nasopharyngeal specimen: PCR for respiratory
viruses (if symptoms)

Analyses according to clinical suspicion

HIV test

S-extra test tube (for complementary analyses)
Faeces specimen®

EEG — on suspicion of seizures or non-convulsive
epilepsy

Suspected bacterial
aetiology

l

Probable viral
aetiology

Infection unlikely

| |

Antibacterial treatment

IV aciclovir 10—(15) mg/kg tid in
combination with antibacterial
treatment if bacterial infection
can not be ruled out

Non-infectious
differential diagnostics

Studahl M, Drugs. 2013




Beyin omurilik sivisi

» Hucre: 250/mm? altinda (lenfosit agirhkh)

» Protein: 150 mg/dl altinda

» Normal glukoz diizeyleri

» HSV, kabakulak, enterovirus infeksiyonlarinda
dusuk ??

» Eritrosit varhgi; HSV 1 infeksiyonu




LP Tekrari
» Klinik iyilesme olmadiginda

ve

» Birinci testler negatif gelirse

» Yanlis negatif HSV ve VZV PCR sonuclarini
ortadan kaldirmak
> Ilave tanisal testler icin gerekli

Studahl M, Drugs. 2013
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HSV Ensefaliti

* En yaygin sporadik viral ensefalit sebebi
2-4/milyon, HSV-1 en sik

* Ates, basagrisini takiben norolojik semptomlar
gelisebilir

* Bilin¢ degisiklikleri, oryantasyon bozuklugu,

kisilik-davranis degisikligi, konvulsiyon, disfazi,
parezi

* Herpetik vezikuller cok yaygin degil
* Tedavi oncesi mortalite >% 70



MRI findings in a patient with herpes simplex encephalitis

(Upper panels) Magnetic resonance (MR) images of the brain of a patient with
herpes simplex virus encephalitis at two day after admission. Abnormal signals
were seen in the right temporal lobe and insular cortex.

(Lower panels) MR images showing that abnormal signals had spread to the left
side at 15 days after admission.

Reproduced with permission from: The Department of Neurcofogy, Obihiro Kosei General
Hospital, Obihiro. Received for publication March 24, 2003. Copyright © Hideki Houzen,
MD.



European Joumal of Neurology 2010, 17: 998-1009 doi: 10.1111/1.1468-1331.2010.02970.x
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Viral meningoencephalitis: a review of diagnostic methods
and guidelines for management

I. Steiner®®, H. Budka®, A. Chaudhuri?, M. Koskiniemi®, K. Sainiof, O. Salonen®
and P. G. E. Kennedy"

Treatment with acyclovir for HSE should be com-
menced on clinical suspicion. Mortality rates 1n
untreated HSE are around 70% and fewer than 3%
would return to normal function. Early acyclovir ther-
apy reduces mortality to 20-30% [81,83].

Jourral of Newroimmunology 220 (2010) 1-9

Contents lists available at ScienceDirect

Journal of Neuroimmunology

Neurcimmunalogy

journal homepage: www.elsevier.com/locate/jneuroim

Review article

Herpes simplex type 1 (HSV-1) infection of the nervous system: Is an immune
response a good thing?

Christopher D. Conrady?, Douglas A. Drevets®Y, Daniel ].J. Carr *<*
The yearly incidence of HSV-1 encephalitis has been estimated

at 2-4 cases /1,000,000 individuals (Hjalmarrson et al, 2007;
Skoldenberg et al., 1984; Whitley, 2006). It is also the most common

Diagnosis and quantitative detection of HSV DNA
in samples from patients with suspected herpes
simplex encephalitis

Authors

Mazyar Ziyaeyan'
Abdolvahab Alborzi?
Afshin Borhani Haghighi®
Marziyeh Jamalidoust*
Mahsa Moeini®

Bahman Pourabbas®

Herpes simplex encephalitis (HSE) is the most
common form of sporadic wviral encephalitis;
but it is still an uncommon disease, with an esti-
mated incidence of 1 in 250,000 to 1 in 500,000
persons per year.'” Acute HSE is associated with
high morbidity and mortality. In untreated pa-
tients or those on ineffective antiviral therapy,

the mortality is approximately 70% and out of

surviving patients, important neurclogic se-

qualae occurs in nearly 97%.° Early diagnosis

cause of sporadic viral encephalitis and was responsible for 75%
of hospitalizations for viral encephalitis in the United States prior to

Before effective antiviral agents were available, HSV encephalitis
heu:l a nmrtallty rate widely quoted at 70% and permanent neurolog-
mlde . any. ifnatmpst, of the survivors { Whitley et al,

iN FE KSIYON HASTALIKLARI DERNEGI

and use of acvclovir as a therapeutic agent are

highly effective in reducing the mortality rate

due to HSE; however, permanent neurologic
mmp]ications are common in survivors.? He

[Braz J Infect Dvis 2011;15(3):211-214]\

—



HSV ensefaliti diistintlen ve EEG/MR bulgulari uyumlu
hastalarda ilk gonderilen PCR ile HSV DNA (-) saptanirsa, PCR
tetkikinin 3-7 glin sonra tekrarlanmasi 6netrilir.

Bu sirede saptanabilir viral yuk artar

Steiner |, et al. Eur J Neurol 2010;17:999-1009
Ziyaeyan M, et al. Braz J Infect Dis 2011;15:211-4

HSV DNA tetkiki PCR ile baslangicta negatif saptanan hastalar
ozellikle semptomlarinin siresi kisa olan (1-3 gtin) hastalar olup
bu durumun en 6nemli nedeni hedef DNA duiizeyinin dustk

olmasidir.

Weil AA, et al. Clin Infect Dis 2002;34:1154-1157

INAILZ TURK KLINIK MIKROBIYOLOJi VE
KLlMIK iINFEKSIYON HASTALIKLARI DERNEG 24



Klinik bulgular

Laboratuvar sonuclari
Nororadyolojik goriintileme

PCR
Duyarliligi %91-98, 6zgullugi %92-99

iIN AL TURK KLINIK MIKROBIYOLOJI VE
KLlMl iNFEKSIYON HASTALIKLARI DERNEGI



HSV ensefaliti patoloji: Yogun
perivaskuler aktive mikroglia,
makrofaj ve lenfositlerin
inflamatuar infiltrasyonu

Olii néronlar ve yogun eozinofili



Tedavi

* Asiklovir 30 mg/kg/glin IV 14-21 gliin mortalite
%19-28 Tunkel AR, CID, 2008

* Yatista BOS DNA duzeyi prognostik faktor
degil

* Tedavi sonrasi 10-14 gunde persistan PCR
pozitifligi kot prognozla iliskili Schloss L, 2009

* Steroid akut donemde kullanilabilir

* Asiklovir ve steroid, tek basina asiklovir
tedavisine gore iyi prognoz Kamei S, 2005

BB KLIMIK reshiotoenete,



* HSV ensefaliti tanisi almis hastalarda asiklovir direnci
durumunda foskarnet, sidofovir veya vidarabin

kullanilabilir

* Foskarnet, sidofovir ve vidarabin; viral DNA polimerazi inhibe
eden antivirallerdir

* Foskarnet ve cidofovir; asiklovirden daha toksik olup,
asiklovir direncli viruslara karsi aktiviteleri de yeterli
degildir

* Foskarnet 3 x 60 mg/kg dozunda, iv, 21 giin slireyle
verilebilir

Steiner |, et al. Eur J Neurol 2010;17:999-1009
Conrady CD, et al. J Neuroimmunol 2010;220(1-2):1-9

INAILZ TURK KLINIK MIKROBIYOLOJi VE
KLlMIK iINFEKSIYON HASTALIKLARI DERNEG 28
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Drug Insight: steroids in CNS infectious diseases—

new indications for an old therapy
Michael T Fitch and Diederik van de Beek*

Steroid tedavisi santral sinir sistemi infeksiyonlarinda
inflamatuvar aktiviteyi azaltmak amaciyla kullanilir.

Deksametazon; uzun etkili bir kortikosteroid

v’ MSS’ye mikemmel penetrasyon gosterir.

v’ Beyin ve spinal kord infeksiyonlarinin tedavisinde
antiinflamatuvar ozelliklerinden faydalanilir.

Nat Clin Pract Neurol 2008:4(2):97-104
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Drug Insight: steroids inCNS mfectlous dise
new indications for an ol s v s

Jourral of Newoimmunolg 010 1-9

Michael T Fitch and Diederik van de Beek* euroimmunolos
treatment with aciclovir sy !
study in a mouse model of | HSV ensefalitinde .
showed t deksametazonun rutin

time duri - . .
S n® kullanimina yonelik direk |
profection by < O @ ervous system: Is an immune
restricting neuron$ kabul gormus bir bllgl
yoktur. '
I[))ektl Bu konuda yapilan
rotects § .
Smplex Vi hayvan calismalarininda _ nt quels of HSV encephalitis
LNplex o erience 1T e instructive. For example,

cogunun sonucu methasone alone beginni®} 3 days after intranasal

oY1 X IRAACROAAU g g | (U [ c-i1> T F{ @k howed reduced viral replication and prolonged
survival compared”with no treatment (Sergerie et al., 2007).

Yan Sergerie,"”” Guy Boivin,” Da

Although
DEX inhibited Virarrep ils;
data not shown), others have fa do ¢ the
viral vield in human gingival fib M culture Wen GC
treatment and viral infection take fimultaneously, but the
viral vield increased when cells w reated with DEX before

S il Tk fEoBheg and, DEX is able to reduce 30




Enterovirus Ensefaliti

* Kuzey yarim kurede yaz-sonbahar daha yaygin,
sporadik vakalar her donem

* Viral menenjitlerin en sik sebebl Kupila L, 2006
« Cogu olgu subklinik
+ SSS enfeksiyonlari genellikle hafif seyirli

« Konflzyon, bilin¢g degisiklikleri,n6bet, fokal norolojik
belirtiler

+ Ensefalitlerin % 1 etken Mailes A, 2009

« AQIr seyir; agamaglobulinemi, immunsupresif tedavi
Martelius T, 2011




Enterovirus Ensefaliti

Etkin antiviral tedavi énerisi yoktur
e Ribavirin hayvan deneylerinde etkili, klinik calisma

yo k " KLiMIK 2003 XI. TORK KLNIK MIKROBIYOLOJI ve INFEKSIYON HASTALIKLARI KONGRES|

Desmond RA, 2006

P-02/18 tigindan 15 giin 6nce ba
nugma bozuklufu ve su
ENTEROVIRUS MENENJITI: iKi OLGU SUNUMU ense sertlifi meveut idi.

protein 292 mg/dl ve BC
= ) o ; taya menenjit ve ensefa
Ozaras R, Celik AD, Ergin S , Mert A, Tabak F, Midilli K, OztOrk R & Yahmom 2 siiiade

sinde maya hiicrelen s

32 yé§‘|ridé e'rkék,l21 yégmda kadin hasta
BOS PCR Enterovirus RNA saptanmis

da eklem yerlerinde agn, halsizlik, yiksek ateg ve bas adnsi yakinmas ile basvur-
du. Ategi 37,6°C idi. Ense sertlifi vardi. CRP 40. 7 mg/L. (N<5), eritrosit sedimen-
tasyon hiz2 (ESH) 36 mm/saat bulundu, Lomber ponksiyonda agiis basmcr 420

mm-su, BOS goriinimi berrakti. Hiicre sayis: 1000/ mm’ (%93 lenfosit), protein 30 P-02/20
mg. glukoz 60 mg/ dl (kan seken 80 mg/dl) , PZR ile enteroviriis RNA (+) bulun-
du. Bu bulgularla hasta viral menenjit tamsi ile izlendi. Olgu 2: 21 yaginda kadmn CRYPTOCOCCUS A

hasta bir hafta once baslayan ates, bas afnisi, yaygm eklem agnsi, halsizlik yakm-
masi ile bagvurdu, Atesi 39°C, nabiz | 18/dakika, somnolans, gogis ve karmda ma-

kiilopapiiler dokiinti saptandy. CRP 22. 3, ESH 28 mm/saat bulundu. Lomber ponk- L

siyonda agilis basinc1 410 mm- su, BOS goriintimii berrakt. Hiicre sayisi 884/ mm3 Doganci L', Pahsa A'
(%90 lenfosit), protein 46 mg, glukoz 56 mg (kan seken 104 mg/dl), PZR ile ente- :
roviriis RNA (+) bulundu. Hasta bu bulgularfa viral menejit tamisi ile izlendi. Bula- 'GATA infeksiyon Hst
bildiimiz kadan ile Tarkge literatiirde bu giine kadar BOS™ ta PZR yontemi ile en- *GATA Mikrobiyoloji v
o0 . . B - _ _ teroviriis RNA pozitiflifi saptanarak tamisi konulan erigkinde viral menenjit olgusu
Ul KL | MI TURK KLINIK MIKROBIYOLOJI VE . hildirilmemictir Frinlaiil sianin tam alarak holidonmeacinin filkamizin vorilon ace WVl L .. 114 L
[ [l INFEKSIYON HASTALIKLARI DERNEGI



Cocuklar, immun kompromize

konak

Hindistan,

Guney Asya’da

endemik. Sinekle tasinir

Dinya genelinde epidemik,

riskli davranis

Sonbahar, kis mevsimlerinde

yaygin

Vektor

sinek,

rezervuar

domuz ve kus. Gliney Asya ve

Avustralya’da endemik

Destek

Asiyla korunulabilir

Destek

Asiyla korunulabilir

Pnomoniyle iliskili

Ates, dokuntu, artralji

Ates, bas agrisiyla iliskili sendrom

Ates,

yaygin miyalji,

solunum

bulgulariyla iliskili sendrom

Nobet, akut

Mortalite hizi %20

flask
-30

paralizi

Parotis bezi sisligi, ates, kusma

Basagrisi, dokuntu

Destek

Destek

ART

Oseltamivir (C-lll)

Prognoz koti

Destek

Asiyla korunulabilir

Destek

Asiyla korunulabilir

Destek

Asiyla korunulabilir



