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|ﬂtr0duction {0 SYNDROME HSV- HSV- VZVv CMV EBV HHV- HHV- KSHV HERPES

. 1 2 6 7 B VIRUS
Herpesviridae - -
Gingivostomatitis + + = - - — = - _
Jeffrey |. Cohen*
Genital lesions + + - - = - - _ _
Keratoconjunctivitis + + + - - = - - _
Cutaneous lesions + + + - - - _ + +
Mandgll, Douglas, and Bennetts \ NEDnatal infECtiDn + + + + - - - - —
Principles and Practice of s
Infectious Diseases Retinitis + - - + _ _ _ _ _
@ Q Esophagitis i & + + - - — - -
7
JOHN E BENNETT Pneumonitis + + - + + + _ - _

RAPHAEL DOUN
MARTIN J. BLASER

Hepatitis

Meningitis
Encephalitis
Myelitis
Mononucleosis
Hemolytic anemia - - + + + - - - _
Leukopenia - - + + + + - - -

Thrombocytopenia - - + + + - - - _
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Patogenez

Herpes Simplex Encephalitis

Possible route of transmission in herpes simplex encephalitis

Ophthalmic branch Meningeal branches

Irigeminal ganglion

Maxillary branch

Mandibular hmru h!

d,
Cranial nerve V (CN V) . 4
Temporal lobe
Primary infection Latent phase Reactivation (lytic phase)
~ X 3 _— S— — i s

Virus enters via cutaneous or mucosal Virus replicates in ganglia before Reactivation of HSV in trigeminal ganglion
surfaces to infect sensory or autonomic establishing latent phase can result in spread to l)mm (temporal lobe)
nerve endings with transport to cell via meningeal branches of CN V
bodies in ganglia
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AVRUPA .
» Global Burden of Disease 2012

calismasi — WHO ve CDC destekli

» DUnya genelinde 0-49 yas arasi
HSV-1 prevalansi: %67 (3.7 milyar)

70

* Females

O Males » Turkiye'deki prevalans orani:
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HSV 1 &2

Enterovirus
vV
Bati Nil virUsU
Belirlenememis
I III I-l Il- Ili iII
<1
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2000 — 2015 aras! yayinlara
bakildiginda ensefalit olgularnin

(5]

%21 - %72'sinde etiyoloji
belirrenememis

B

LF]

HSV ensefaliti insidansi:
1,000,000'da 2 -4 olgu

Her iki cins esit etkilenir

Pl

Hospitalization Rate per 100,000 population

(=

0 Bimodal: <3 yas ve >50 yas
1-4 years 5-19 years 20-44 years 45-64 years »>65 years
L Mevsimsel &zelligi yoktur,
BH5V1&2 mEV mVZV mWNV = Unspecified Sporodik

Figure 1. Encephalitis hospitalizations by age and cause, United States, 2000-2010. Abbreviations; EV, enterovirus; HSV, herpes simplex virus; VZV, varicella zoster virus;
WNV, West Nile virus. Adapted from reference [2].
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» Manyetik rezonans goruntlleme , 3 v‘;}"a Y A
» diffUzyon agrrlikli gérinttleme (DWI) | V -
» T2-FLAIR (hiperintensite) . "
» medial temporal lob ve limbik
sistemde odem ve kanama
» Beyin omurilik sivisi (BOS) S 0lo]
» lenfositk pleositoz » BOS'ta HSV-DNA'sInin saptanmasi
5 - 500 hUcre/mm3; %60-98 lenfosit » sendromik molekuler PCR paneli
» artmis protein » tekli patojeni hedefleyen PCR
50-200 mg/dL » ilk fest negatifse 3-7 gin sonra
» normal glukoz tekrarlanmali

60 -75 mg/dL » intratekal anti-HSV IgM
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» Asiklovir

» 8 saatte bir 10 mg/kg iv

» BMI 230 ise dUzeltiimis (adjusted) vUcut
agirigint kullan

» 14-21 gun
» tedavi sonunda PCR negatifligini teyit et

» Steroid
» Rutin Oneriimemekte
» Beyin 6demi varsa dusunulebilir

Clinical Infectious Diseases® 2023;77(5):e14-33

What is therole’of corticosteroids| in HSV

encephalitis? . . .
P Britanya Viral Ensefalit

Recommendations Klavuzu 2012

e Whilst awaiting the results of a randomised placebo-
controlled trial corticosteroids should not bé used rou-
tinely in patients with HSV encephalitis (B, III)

¢ Corticosteroids may have a role in patients with HSV
encephalitis under specialist supervision, but data
establishing this are needed and the results of & pro-

spective RCT are awaited (C, IlI)



Table 1  Selected HSVE case series
Author McGrath et al. 1997 Raschilas et al. 2002 Kamei et al. 2005  Hjalmarsson  Stahl et al. Sili et al. 2014 Erdem et al. 2015 Singh et al. 2016
Publication year et al. 2007 2012
Reference [11] [12] [13] [9] [14] [15] [17]
Country New Zealand France Japan Sweden France Turkey Multinational USA
Study years 19831995 1991-1998 1996-2004 1990-2001 2007 2001-2012 2000-2013 1995-2013
No. of patients 42 93 45 236 55 106 45
Patients’ age Median, 47 Mean + SD, Median, 45 Male: median, Median, 58 Mean £SD, 43.9+15.2 Mean £SD, 50.58 + 18.27 Median, 66
(years) 3 months to 53.5+174 Range, 17-77 62 (IQR, Range, | month to Range, 18-83 IQR., 53.5-78
91 years Range, 16-88 40-74) 85 years
Female:
median, 66
(IQR, 46-74)
Method of Brain biopsy PCR CSF PCR, CSF PCR CSF PCR MRI and/or CSF PCR CSF PCR
diagnosis and culture, chemiluminescence
CSF PCR, assay, or antibody
or antibody synthesis
synthegig
Mortality, n/N 8/42 (19) 13/85(15) 5/45 (11) 33/236 (14) 3/55(5) 8/97 (8) 44/438 (10) 7/45 (16)

(Yo )
Outcome, n/N

Favorable: 29/42 (69) Favorable: 55/85 (65) Favorable: 34/45 (76) Neuropsychiatr- Favorable: 29/55 (53) Favorable: 71/97 (73)  Favorable: 206/438 (47)  Favorable: 27/41 (66)

(%) Poor: 13/42 (31) Poor: 30/85 (35) Poor: 11/45 (24) ic sequelae:  Poor: 26/55 (47) Poor: 26/97 (27) Poor: 232/438 (53) (>80% Poor: 14/41 (34)
Survived with Survived with moderate Survived with 45/203 (22) Persistent neurological Survived with moderate  among the geriatric) Epilepsy: 10/22 (46)
moderate to severe sequelae: moderate Epilepsy: symptoms: 48/52 to severe sequelae:  Survived with sequelae:
to severe sequelae: 43/85 (50) to severe sequelae: 49/203 (24) (92) 36/97 (37) 188/438 (43)
14/42 (42) 14/45 (31) Readmission to
hospital: (87
Factors Older age SAPS I1 227 at admission  Older age Older age Longer duration of Older age Older age
associated Stupor or coma before Delay of >2 days between = Lower GCS score at main symptom Lower GCS score Coma
with poor acyclovir initiation admission and initiation initiation of before >2 days until the Restricted diffusion or
outcome Delay between of acyclovir acyclovir hospital admission initiation of acyclovir MRI

Extensive brain
involvement on MRI
at admission

No administration of
corticosteroids

admission and

initiation of

acyclovir
Abnormal brain CT

Sili U et al. Curr Geri Rep. 2017

Acyclovir initiation
after the first day
of admission




HSVE sonrasi uzun donem etkiler

» Asiklovir tedavisi ile mortalite: %70 2> %10
» Yasayanlarin %70'inde farkll derecelerde ndrolojik sekel

» Rachilas F et al. 2002: HSVE sonrasi 6. ay degerlendirmesi
%15 mortalite
%85 yasayan
%14 sekelsiz; %23 hafif, %28 orta, %20 agir sekelle iyilesmis

» Sekel neye baglie
» Sekel oranlanni azalimak mumkun mue
» NuUks oranlan?

» Gercek nuks muU, otoimmunite mi¢

» Virolojik ve immun modulator yaklasimlar (Piret J et al. 2020)
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ImmUn patogenez

MSS'ne olfaktor (trigeminal) sinir yolu ile ulasim
Noron ve glial hUcrelerde viral replikasyon
Ik savunma yaniti: dogal bagdisiklik, microglia

Daha sonra adaptif immun yanit: CD8+ sitotoksik T
hocreleri

» enfekte ndronlann apoptoza suruklenmesi (granzyme B
ve Fasl)

"collateral” hasar

Akut inflamasyon - 6dem ve konjesyon - akut iskemi

» tutulu bdlgelerde (temporal lob, limbik sistem) hasar

Viral anfijenler: temporal lob, amigdala, hipkampus,
insula, singulat girus

Ik 2-3 Unde notrofil, 10.-15. gUnlerde lenfosit ve
makrotaj infilfrasyonu, 3. hafta itibariyle nekroz -
inflamasyonun gerilemesi ve gliozis ile iyilesme

,Qm HSV'nin taninmasinda rol

w2 3 oynayan sinyal yollan
:q:r=

@) GiPe

dsRNA dSARNA
o4t 7

IRF7 Q@
AP-1 IRF7 @
WW mmowm W
Pro-inflammatory Pro mfhmm.uor) IFN-B Type | IFNs

cytokines Cytokines
IFN-P NP

Cowdry A intranikleer |
mkluzyonlcm




DUSUk dUuzeyde sebat eden viral
replikasyon<

> Epidemiol Infect. 2012 Feb;140(2):372-81. doi: 10.1017/50950268811000483. Epub 2011 Apr 7.

Herpes simplex encephalitis and management of
acyclovir in encephalitis patients in France

» Asiklovir doz arttinrmi (8 saatte bir 15
mg/kg, 14-21 gun) sonucu etkilemedi

JP Stahl 1, A Mailles, T De Broucker; Steering Committee and Investigators Group

Randomized Controlled Trial > Clin Infect Dis. 2015 Sep 1;61(5):683-91.
doi: 10.1093/cid/civ369. Epub 2015 May 8.

Herpes Simplex Encephalitis: Lack of Clinical Benefit

» Intravendz tedavi sonrasi 3 ay orall of Long-term Valacyclovir Therapy
VO |OSI klOVIr (g U n d e 3 kez 2 gr) Ile John W Gnann Jr 1, Birgit Skoldenberg 2, John Hart 3, Elisabeth Aurelius 2, Silvia Schiiamser 4,

Marie Studahl 3, Britt-Marie Eriksson €, Daniel Hanley 7, Fred Aoki 8, Alan C Jackson 2,

Te d O V| U ZOT' | m O S' U ZU n d O n e m S e kel |e rl Paul Griffiths 1, Lil Miedzinski ', Diane Hanfelt-Goade 2, Daniel Hinthorn '3, Clas Ahim 4,

Allen Aksamit 1®, Salvador Cruz-Flores 1, llet Dale 1, Gretchen Cloud !, Penelope Jester 1,

OZO Hm Od | Richard J Whitley ';

National Institute of Allergy and Infectious Diseases Collaborative Antiviral Study Group




HSVE sonrasi nuks oranlari

» %65-27

» Gercek nuks: viral DNA'nIN
saptanmasi

» goruntulemede yeni tutulum

» Otoimmun ensefalit gelisimi

» viral DNA negatif ve otoimmun
antikorlar serum ve BOS'ta pozitif

Review > Trends Microbiol. 2020 Oct;28(10):808-820. doi: 10.1016/j.tim.2020.03.003.
Epub 2020 May 5.

Herpes Simplex Virus-1 in the Brain: The Dark Side
of a Sneaky Infection

Maria Elena Marcocci ', Giorgia Napoletani 7, Virginia Protto ', Olga Kolesova !,
Roberto Piacentini 2, Domenica Donatella Li Puma 2, Patrick Lomonte 2, Claudio Grassi 2,
Anna Teresa Palamara #, Giovanna De Chiara 5

Editorial > Meurology. 2015 Nov 17:85(20):1730-1. doi: 10.1212/WHNL.0000000000002132.

Epub 2015 Oct 21.

Relapse in herpes simplex virus encephalitis: It's not
just about the virus

James F Bale Jr ', Renaud Du Pasquier
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- \firal load without acyclovir

----- Viral load with acyclovir

- Biomarker of inflammation without corticosteroids
----- Biomarker of inflammation with corticosteroids

!

Deleterious excessive
inflammatory response

Arbitrary units

Adjunctive
corticosteroids

5 -

Acyclovir therapy for 14-21 days .'..

T T - ! |
0 7 14 21

Admission Days after admission
Clinical evaluation
CSF testing

MRI
EEG




ImmUn moduUlatuar tedaviler

» Guncel rehberlerde rutin kortikosteroid
onerisi yok

» beyin ddemini veya intrakranyal basinci
azaltmak gerektiginde oneriliyor

» faydall oldugunu bildiren randomize olmayan,
retrospektif olgu serileri var

» Hayvan modellerinde yapilan deneylerde
erken donemde baslandiginda viral yuku
arttirmadan morbiditeyi Onlemekte faydas
gosterilmis

Comparative Study > J Neurol Neurosurg Psychiatry. 2005 Nov;76(11):1544-9.
doi: 10.1136/jnnp.2004.049676.

Evaluation of combination therapy using aciclovir

and corticosteroid in adult patients with herpes
simplex virus encephalitis

S Kamei 1, T Sekizawa, H Shiota, T Mizutani, Y ltoyama, T Takasu, T Morishima, K Hirayanagi

> J Neurovirol. 2003 Feb;9(1):118-25. doi: 10.1080/13550280390173373.

Experimental herpes simplex virus encephalitis: a
combination therapy of acyclovir and glucocorticoids

reduces long-term magnetic resonance imaging
abnormalities

Uta K Meyding-Lamadé 7, Christoph Oberlinner, Philipp R Rau, Sonja Seyfer, Sabine Heiland,
Johann Sellner, Brigitte T Wildemann, Wolfram R Lamadé




> Neurol Res Pract. 2019 Sep 12:1:26. doi: 10.1186/s42466-019-0031-3. eCollection 2019. > BMJ Open. 2021 Jul 22;11(7):e041808. doi: 10.1136/bmjopen-2020-041808.

The German trial on Aciclovir and Corticosteroids in
Herpes-simplex-virus-Encephalitis (GACHE): a
multicenter, randomized, double-blind, placebo-
controlled trial

Protocol for DexEnceph: a randomised controlled
trial of dexamethasone therapy in adults with herpes
simplex virus encephalitis
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Michael Griffiths ' 5, Cory Hooper !, Rebecca Tangney 8, Girvan Burnside 7,
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» erken sonlandinlmis (2007-2012)

» ender bir hastalikta hasta bulma zorlugu

UK/ Fransa
2018 - ...

» 372 hasta planlanmis, 41 alinabilmis hedef toplamda 90 hasta (82'si alinmis)

vV v v Yy

» 21 hasta (+deksametazon) denek grubu: +deksametazon ginde 4 defa
» 40 mg/gUn 4 gin 10 mg iv

» 20 hasta (+plasebo) 1° sonlanim noktasi: 26. haftada bakilan
sOzel bellek puani

\ 4

» 1°veya 2° sonlanim noktalannda fark yok

» 1°sonlanim: 6. ayda degerlendirilen iKili

@DexEnceph e e e GO FECYROLEN
. o i Sraninfechanslit ong B cousBORATORS  TRIALSUMMARY  RECRUITING CENTRES  CONTACT  PRIVACY POLICY
fonksiyonel (modifiye Rankin skoru) sonuc

» Soruya ke sin yanit vere mlyo r & RANDOMISED PATIENTS @ TARGET PATIENTS (5] OPEN SITES @ TARGET SITES




ImmUn moduUlatuar tedaviler

» Diger deneysel » Tedavi etkinligi, BOS veya serum
ImmUnmodulator ajanlar biyobelirtecleri ile izlenebilir
el(eNiglele » immunolojik biyobelirtecler

» TLR (toll-like receptdr) agonist/ IFN-y, TNF-q, IL-6, IL-2R, CCL2

anfagonistler IL-1R/IL-1RA orani
» artesunat neopterin, p,-mikroglobulin

- cOzunuUr Fas
» rapamisin : . .
» noronal biyobelirtecler
» etanersept
: 4 i L noron-spesifik enolaz, ndrofilament, glial

> reakii oKSISHRMOIDIRCOINEEIENEI fibriller asidik protein, astrosit S-100B
» matriks metalloproteinaz (MMP)

inhibitorleri



HSV ensefalitine bagll otoimmun

ensefalit

» HSVE hastalannin %27'sinde 5 hafta
icerisinde anti-N-metil-D-aspartat (NMDAR)
ve diger ndronal yUzey proteinlere karsi
antikor gelisimi [gamma-aminobutyric acid
b receptor (GABADR) anfikoru]

» norolojik semptomlar (koreoateatoz, biling

bozuklugu, ndbet, kognitif ve psikiyatrik
bozukluk)

» Paftogenez

» VirUsun tetikledigi néronal ykim - néronal
antijenlerin salinmi ve immunolojik toleransin
kinlmasi = otoimmunite

» Multiple sklerozda da gbzlenen non-spesifik B
lenfosit akfivasyonu

» NMDAR ile viral proteinler arasindaki
molekUler benzerlik (molecular mimicry)

kortikosteroid, infravendz imunoglobulin
(IVIG), plazmaferez ve gerekirse
rituksimalb veya siklofosfamid

iImmun yanit viral replikasyondan
bagimsiz sebat edebilir

» HSV-DNA negatif olsa da intratekal
inflamatuar yanitin devam etmesi

» PET veya MRG'ye de yansiyan inatcl
mikroglia aktivasyonu -
norodejenerasyonun devami

Armangue T et al. 2018
Alexopoulos H et al. 2018
Stahl JP et al. 2019

Piret J et al. 2020
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» HSV-1 ve Alzheimer Hastaligi: Olasi Bir Baglanti Ml
' b4
(G)
18 ’ ,_'-/C_LAT\
» HSV-1 genomu, HSE belirtisi olmayan bireylerin SSS v | {/\-(Hﬁ*"““”_
dokulannda da saptanmistir — — 4 Q
» Anfi-HSV IgG duzeyleri (reaktivasyon gostergesi) ile "v;.o..‘.n;‘j“ 4 AR
Alzheimer riski arasinda poxzitif iliski . gy L -~ M ' \ N
s ATTRE | =\ e
» Hayvan modellerinde tekrarlayan HSV-1 ‘3".&. ,\‘;’;“c ~ il b scaass” ) Trigeminal
reaktivasyonlarn — Alzheimer-benzeri fenotip r" O( e ) | =
» HSV-1, néronlarda Alzheimer'a 6zgl ndrotoksik yollart | = ois |

aktive edebilir

' 2 Herpes simplex virus type 1 (HSV-1) O\ Viral genome . RNA polymerase Il \t\\% Viral mMRNA

. Viral DNA polymerase .. Nucleosomes ~”~‘~‘-.,,: Latency-associated transcript (LAT)

» Bu iliskinin mekanistik temellerinin anlasiimasi ve
insanlarda dogrulanmassi icin daha fazla calisma
gereklidir
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Alzheimer hastaliginin baslangici ve
ilerleyisinde rol oynadigr disUnllen birkag
patojenik mekanizma one surllmustur;
bunlar arasinda:

» Amiloid beta (AB) ve fosfo-Tau (pTau)
oligomerlerinin birikimi

» Oksidatif stres
» Mitokondriyal disfonksiyon
» Noroenflamasyon

Epidemiyolojik ve deneysel veriler>
mikrobiyal etken hipotez

» HSV-1'in d&mUr boyu tekrarlayan
enfeksiyonlara neden olmasi

Beyin kesitlerinde resmedilen renkli alanlar
otopsi ile HSV ensefaliti oimayan beyinde
saptanan HSV-1 DNA varligini gosteriyor

(A) Hippocampus X X |
Frontal cortex S
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p— — Cerebellum
\ | <‘ 9@
,/ \.\. Q—Stna terminalis =~ .
© /‘ *‘*:;E_X .
v tem
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o / ! S
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@ Lip infection @ Eye infection @ Nose infection
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Long-term damages in CNS

Infected

neuron
Infected
neuron
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Cellular &

debris 3 4
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oligomers B
PAMPSs . oligomers

3 P o
~yogun [ecogmton amiloid HSV-1
inflamasyon éney !

proteinler AB

e,

cGAS

@ IRF-3/7|
Type 1IFN, )/ — /’
TNFa, s

[ astrositler A _—"3¢ o

release

@ cGas STING NF-xB activated form @@ IRF-37 @ GSK3
<) Inducible nitric oxide (NO) synthase (iNOS) % Cytokines and chemokines

Amyloid Precursor Protein (APP) " APP intracellular domain (AICD) AB oligomers
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HSV ve Demans Riski: Tayvan Kohort Calismasi Ozeti J——

HSV infection
with treatment
« +HSV infection
** without treatment
- "Without HSV

Log-rank p<0.00
» Retrospektif kohort, ulusal veri tabani Sgrmp=oael

» 8362 yeni HSV tanili birey (250 yas) vs 25.086 eslestirilmis
kontrol

» Takip sUresi: 10 yil (2001-2010)
HSV enfeksiyonu, demans riskini 2,56 kat artird
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Anti-herpetik ilac kullananlarda risk anlamli azaldi
» HR=0.092 (95% GA: 0.079-0.108, P < 0.001)

HSV enfeksiyonlar, demans icin potansiyel risk faktord

Cumulative risk of dementia
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Antiviral fedavi, koruyucu etki gdsterebilir
Bulgular nedensellik gdéstermez

vV v. v Y

Mekanizmay aydinlatacak ileri calhsmalar gerekli
s 6 7 8 9 10

Years of follow-up




OZET

» HSV reakfivasyonu sonucu olusan ensefalit anfiviral
tedaviye yanit vermekle birlikte yasayanlarda norolojik
morbidite sik goruluyor

» Akut doneminde verilecek iImmmun modulatuar tedaviler
morbiditeyi azaltabilir mie Otoimmunite gelisimini
onleyebilir mie

» HSV enfeksiyonu ile norodejeneratit hastalik arasi iliskie
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