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VZV

e Varisella zoster virusu (VZV)’
* Herpesviridae ailesinin bir Uyesi et '_, =i
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* immiin yaslanma
* Immiunitenin baskilanmasi

* Travma ve stres gibi durumlarda sinirin
inerve ettigi dermatomda reaktive olur

* Herpes zoster

Clinical and Experimental Immunology, 187: 82-92



VZV - Epidemiyoloji

e VZV diinya capinda yaygindir ve bilinen bir
hayvan rezervuari yoktur

* Primer infeksiyonunun tropikal
bolgelerde iliman iklim bolgelerine gore
dal'aa az yaygin olduguna dair kanitlar
vardir

* Kirsal alanlarda hastalik populasyonu
kiimelerinin goreceli izolasyonu

e Diger viruslarin neden oldugu infeksiyonlar
yoluyla epidemiyolojik 'midahale’

* Yiksek ortam sicakliginin oldugu bdlgelerde
virusun degiskenligi nedeniyle bulasmanin
azalmasi
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Herpes zoster - Epidemiyoloji

* ABD’de her yil 1 milyon Gzerinde olgu S B f

e 3-4 olgu/1000 insan (yilda) I

* Yash > Genc . /

e Kadin > Erkek —

e Beyaz irk > Siyah irk 2 4 1]
* iImmiinokompromize hasta > Normal konak : : "E/

Yillik 1

 AIDS olgularinda 30-50/1000 insan (yilda)

Cohen JI, N Engl J Med. 2013 Jul 18; 369(3): 255-263
Gnann JW. J Infect Dis. 2002:186 Suppl 1:591-8.



Herpes Zoster - Komplikasyonlar

Table 2: Complications of herpes zoster in

Italian clinical practice®

e HZ sonrasi komplikasyonlarin bildirildigi

Incidence of zoster-related Total

calismalardan olusan sistematik bir derlemede* complications (%) (n=1401)
Norolojik komplikasyonlar (n=110) ‘:”"L N ::
Okdler (n=48) T = 273
Kutanoz (n=38) R s
Viseral (n=6) o 1
=65 35.1

Individual complication rates:

. . .o . ost-herpetic neuralgia® 19.

» Komplikasyonlar siklikla immiinokompromize S o
hastalarda goralmustar Facial palsy 0.6
Others 2.1

Defined as pain lasting at least 30 days after the onset of

*Giannelos N. Infect Dis Ther. 2024 Jul;13(7):1461-1486. <kin lesions
**Di Luzio PU, J Infect 1999;38:116-120




Norolojik komplikasyonlar

Primez VZV infeksiyonunun
norolojik komplikasyonlari:
* Serebellar ataksi

* Transvers myelit

* Reye sendromu

VZV reaktivasyonunun norolojik komplikasyonlari:

NEUROLOGICAL COMPLICATIONS OF VZV REACTIVATION

primary varicella zoster infection

|

varncella
(chickenpox)

|

latency

|

reactivaion ————> ((zoster sine herpete

zoster
(shingles)

postherpetic *myelopathy *ocular disease
neuralgia

*vasculopathy

*meningoencephalitis
*cerebelitis

*may occur withoutrash



Norolojik Komplikasyonlar

* Norolojik komplikasyonlar akut hastalik evresinde ya da dokintuler kaybolduktan
haftalar, aylar sonrasinda gorulebilir

* /oster parezisi

e Post-herpetik nevralji

* VZV meningoensefaliti

* VZV vaskulopatisi

* VZV ve temporal arterit

* VZV iliskili oktler hastaliklar

e Stromal keratit
e Akut retinal nekroz
* Progresif dis retina nekrozu

Nature Reviews, 2015



Post-herpetik nevralji

e Zonanin en sik gorulen norolojik komplikasyonu
* HZ sonrasi 3 aydan fazla siiren dermatomal yerlesimli agri
* Cok siddetli olabilir, intihar girisimi!

* Siddetli veya yaygin zona dokiintusu
Prodrom varligi
lleri yas (>60 yasta %40)
Kadin cinsiyet
Trigeminal tutulumda daha sik gérildigu gosterilmistir

* Tedavi:
* TCAs, gabapentin ve pregabalin, topikal lidokain bantlar
* Opioidler, tramadol, kapsaisin krem, 8 % kapsaisin bantlar
* Tedaviye refrakter olanlarda: Kortikosteroidler, TENS



Post-herpetik nevralji - patogenez

e Gangliyon veya omurilik néronlarinin uyarilabilirliginin degismesi
* Ganglionlarda persiste eden aktif VZV infeksiyonu (uzun sire antiviral tedavi?)
* Ganglionlarda diffiiz ve kronik inflamatuar hiicre infiltrasyonu (ganglionit)

* PHN’si olan hastalardan izole edilen VZV’nin fare néroblastom hicrelerinde voltaj
bagimli iyon kanallarindaki sodyum akisini 6nemli ol¢lide artirdigi gosterilmis
e Bazi VZV suslarinin voltaj bagimli sodyum kanallarini degistirerek PHN’ye yol acabilecegi
* PHN'nin zonaya neden olan belirli VZV suslarina atfedilebilecegini diisindtirmektedir

Watson CP, Pain 46, 195-199 (1991).
Lai J, Toxicol. 44, 371-397 (2004).
Kennedy PG, PLoS ONE 8, e51570 (2013).



Post-herpetik nevralji
— Zona asisi

* Canli bir asI olan Zostavax’in, plasebo kontrolli ¢ift kor

calismasinda *
* Asilanan bireylerde zona insidansinda %61.1,
60-69 yas grubunda ise %65.5 azalma oldu

* Asilanan bireylerde PHN'nin genel insidansi %66.5

oraninda azaldi
* Asilama, zona gelistiren bire?llerde PHN insidansini

%31'den fazla azaltt (6zellik

e >70 yas )

e Bagisiklik sistemi zayiflamis ve cok yasli (>85 yas)
bireylerde zona ve PHN'yi onlemedeki roli net

degil

* Rekombinan bir asi olan Shingrix’in hem adaptif

hiicresel ba
gelen bagis

Rk

stkhigi hem de VZV'ye karsi dogustan

lig1 destekledigi gosterilmistir

e Saghkl bireylerde ve >70 yas kisilerde zoster ve PHN
insidansini azalttigi gosterildi (%90) **

Table 3. Effect of Zoster Vaccine on the Incidence of Postherpetic Neuralgia in the Modified Intention-to-Treat Population.*

Variable Vaccine Group Placebo Group VEpun (95% Cl)
MNeo. of No. of
Confirmed Confirmed
Cases of Incidence Cases of Incidence
Herpes per 1000 Herpes per 1000
Zosterwith  Mo.of  Person-  Zosterwith Neo. of  Person-
PHM Subjects Yrf PHN Subjects Yrf
%
All subjects 27 19,254 0.46 80 19,247 1.3 66.5 (47.5-79.2)%
Age
6069 yr 8 10,370 0.26 23 10,356 0.74 65.7 (20.4-86.7)
=70yr 19 B, B84 0.71 57 8,891 2.13 66.8 (43.3-81.3)
Sex
Male 15 11,390 0.56 51 11,337 1.50 62.8 (35.9-75.3)
Fernale 3 7,864 033 29 7.910 1.22 72.6 (38.6-89.2)
Persistence of PHN
ameng all subjects]
30 days 81 196 58.9 (46.6-68.7)
60 days 45 113 0.4 (43.6-72.5)
90 days 27 80 6.5 (47.5-79.2)%
120 days 17 54 8.7 (45.2-83.0)
182 days 3 33 72.9 (42.1-88.6)
A B
10 60
09 55 Placeb
5.0 ;
03
g o 459 o
§ . _ Placebo £ 5
I ] g 404
= ] %
5 069 L g 35 ’
g ] 5
3 % v HE ¢ s
= | ot .
% 04 P e jf
g 03 Lem  Zostervaccne g
5] i 9 15
o "‘r 1.0
0.1 _.“ 0.54
: T i T T . o
0 1 2 3 4 5 0
Years of Follow-up Years of Follow-up
No. at Risk No. at Risk
Placsbo 19247 15915 18422 9806 1356 Placebo 19,247 18915 18422

*Oxman M, N. Engl. J. Med. 2005, 352, 2271-2284.
** Cunningham AL, N. Engl. J. Med. 2016, 375,1019-1032.




VZV Vaskulopatisi

Serebral arterlerde gorilen VZV reaktivasyonunun ciddi bir komplikasyonudur

Klinik:
* Bas agrisi, mental durumda degisiklik, fokal norolojik defisitler
* iskemik ya da hemorajik inme
e Spinal kord infarkti

Inme riski HZ sonrasi ilk bir yilda yiksektir

Oftalmik zona sonrasi goriilme insidansi 5 kat daha fazladir
* immiinokompromize hastalarda, disemine HZ olgularinda goriilme sikligi artar
Pediatrik iskemik arteriyopatilerin de 1/3’0 VZV ile iliskilidir

Grose C, Pediatr. Infect. Dis. J.2010: 29, 868-869
Lin HC, Neurology 2010: 74, 792-797
Circulation. 2009;119:1417-23.

Nagel MA Neurology 77,364-370 (2011).



Vaskiilopati patogenezi tam olarak aydinlatilamamis olsa da, VZV ile
infekte olmus arterlerde yapilan immiinohistokimyasal ¢calismalar, BOS

VZV Va S kﬁ I O p at i Si — analizi ve insan vaskiiler hiicrelerinin analizi olasi bir model saglar
patogenez

Tunica adventitia

* VZV, intrakraniyal arterllerin en disindaki
adventisya tabakasinda sonlanan sinir lifleri
boyunca ilerler ve buradaki fibroblastlar hastaligin
erken doneminde notrofilleri, T hicrelerini ve
makrofajlari iceren guglu bir inflamatuar yanit
ortaya cikarir

_~ Tunica media

"~ Tunica intima

Varicella sactey ‘fn“ vzv) Prothrombotic autoimmune antibodies p “Y‘\
3 ~— -— rl o s ’
.g“:

* VZV ile infekte olmus hicreler, ekstraseliiler
matriksi parcalayan ve arteriyel zayiflama-
diseksiyona, anevrizma olusumuna, kalinlasmis
intimada fibroblastlarin birikimine ve okllizyona R
yol acan matriks metalloproteinazlan uretir AW vascular remodeling  Vasculopathy

Disrupt the internal elastic lamina,
intimal hyperplasia, and decreased
smooth muscle cells in vessels




HBVAF: Human brain
adventitial vascular fibroblasts

e VZV ile infekte HBVAF 'ler
vaskuler ‘yeniden
yapilanma’yi tesvik eder

* Bu durum apoptotik
mikropartikiillerin
salinimiyla gerceklesir

e VZV vaskulopatisi
belirteci

* Hucreden hiicreye viral
transmisyon

A Cellular Trojan Horse:
Mechanism of Varicella
Zoster Virus Vasculopathy

Varicella zoster virus (VZV)
infects cerebral arteries
causing VZV stroke

Human brain vascular
adventitial fibroblasts
(HBVAF) is the portal of
VZV entry into the
cerebral drculation

What are the virus-induced
phenotypic changes in HBVAF?

What are the disease biomarkers
relating to VSV vasculopathy?

In vitro
® Migration
® Proliferation
@ Differentiation
@ Endothelial interaction

Clinical study

[ (3
Circulating
microparticle
analysis Patients Controls

with VZV
V2V infection of HBVAF enhanced

Differentiation

ex

HBVAF culture

Proliferation Migration

and resulted in endothelial dysfunction while interaction

p— \A

Infected HBVAF released VZV virion containing
microparticles promoting cell-to-cell viral transmission

]
Patients with VZV also had

higher microparticle count

VZV-infected HBVAF promote the release of viral
transmitting microparticles, which may be a
disease marker for VZV-related vasculopathy

Neurology. 2020;94:e474-e480.



Elektron mikroskobisinde infekte
serebral arterlerde:

 Cok cekirdekli dev hucreler

 Cowdry A inklGzyon cisimcikleri
(cekirdekte viral DNA ve proteinler)

* Herpesvirus partikulleri

e VZV DNA

* VZV antijeni




VZV Vaskulopatisi - Tani

* BOS’ta VZV DNA (cogu uzamis vakalardir, pozitiflik %30 oraninda)
* Serum veya BOS'ta anti-VZV IgM veya IgG tespiti
* Serum VZV-IgG titrelerinde 4 kat artis

* BOS'ta anti-VZV IgG icin antikor indeksi hesaplanmalidir

* Albimin ve total IgG gibi degerler icin, serum/BOS orani genellikle 100:1'den fazladir

* VZV iliskili nérolojik hastaliklarda, albtimin veya total IgG oranlarina kiyasla anti-VZV 1gG antikor
oraninin azaldigi gérulur

* VZV vaskulopatisi tanisinda, intratekal sentez ile BOS'ta anti-VZV IgG
antikorunun tespiti BOS'ta VZV DNA'nin tespitinden ustliinduir



Review > Neurology. 2008 Mar 11;70(11):853-60. doi: 10.1212/01.wnl.0000304747.38502.e8.

The varicella zoster virus vasculopathies: clinical,
CSF, imaging, and virologic features

M A Nagel 1, R J Cohrs, R Mahalingam, M C Wellish, B Forghani, A Schiller, J E Safdieh,
E Kamenkovich, L W Ostrow, M Levy, B Greenberg, A N Russman, | Katzan, C J Gardner, M Hausler,
R Nau, T Saraya, H Wada, H Goto, M de Martino, M Ueno, W D Brown, C Terborg, D H Gilden

* Virolojik olarak dogrulanmis 30 VZV vaskulopatisi olan hastada

Lezyonlar MR’da siklikla gri-ak madde bileskesinde izlenmis,

Hastalarin 2/3’linden fazlasinda MR anjiyografide fokal arteriyal
stenoz ve okllizyon

Olgularin yarisinda hem buyuk hem kicuk arterler etkilenmis,
%37'de kucuk arterler, %13’linde sadece buyuk arterler

Olgularin 1/3’linde 6ncesinde zona dékiintiisu yok
Olgularin 1/3’linde BOS’ta pleositoz yok
Semptom ve bulgular zonadan aylar sonra ortaya cikabiliyor
Tedavi: 3 x 10-15mg/kg IV asiklovir (10-14 giin)

1x1mg/kg IV prednizolon (5-7 giin)

Long solid arrows: multifocal areas of infarction: a
superficial wedge-shaped lesion; open arrows: deep
ovoid lesions in white matter; short solid arrows:
smaller lesions at junctions of grey and white matter.




Journal of NeuroVirology (2023) 29:449-459
https://doi.org/10.1007/513365-023-01144-0

Stroke risk after varicella-zoster virus infection: a systematic review
and meta-analysis

Ping Lu' . Lingyun Cui' - Xinghu Zhang'

* Onceki calismalar HZ’nin inme riski Gizerinde durmus ancak zamanla bu risk
arasindaki degisime deginilmemistir

e 2000-2022 vyillarinda 27 calisma dahil edilmis

e Calismalarin érneklem buyukligu: 2632 - 1.5 milyon Kkisi

* HZ sonrasi inme riski artmakta ancak bunun zamanla azaldigi gosterilmis
* HZO sonrasi, maks. rolatif risk 2.26 (%95 Cl, 1.35-3.78)

40 yas civarinda, maks. rolatif risk 2.53 (%95 Cl, 1.59-4.02)



> Mil Med. 2019 Mar 1;184(Suppl 1):126-132. doi: 10.1093/milmed/usy343.

An Association Between Herpes Zoster Vaccination
and Stroke Reduction Among Elderly Individuals

John S Klaric 7, Thomas A Beltran 7, Bruce M McClenathan 2

Katilimcilarin HZ asilama ve inme gecirme bilgilerininden olusan anket calismasi
2014 yili, 50-79 yas araligindaki 265.568 yetiskin

Demografik 6zellikler, VKI ve koroner arter hastaligi icin diizeltilmis cok degiskenli regresyon analizi
sonrasi
* HZ asisi olan bireylerin asi olmayanlara gére inme bildirme riski daha distik (HR = 1.73)

Yas gruplarinin analizinde , 65-69 yas grubunda HZ asisi uygulananlarda bildirilen inmenin
astlanmayanlara gore %50 daha az (aOR = 1.51; 99% Cl: 1.21-1.88)

HZ asisinin bu olumlu katkisi beyaz irkta mevcutken (aOR = 1.6, 95%Cl: 1.4-2.0), Afriko-Amerikan ve
Hispaniklerde mevcut degildi

Calismanin kisithkhklarr:
e Agsisonrasi hastalarin uzun siire takip edilememesi
» inmeile asilama arasindaki siirenin bu calismada belirtiimemis olmasi



Dev hicreli arterit

* Dev hucreli arterit (DHA):

» Sikhkla bas agrisi ve ani geri dontisiimstiz korliik
gorulebilen ciddi bir tablodur

e Karotis arterlerin kraniyal dallarinin tutulumu

ar A &

yaygmdw ve kolay erisimi nedeni\(le histopatolojik tani P, . Vet zota s (V2) i the temponl ety o  pation Wit Y maltoca vecadopathy, 4)Paskive comtl
Ir

t I t b . « . cadaveric cerebral artery 14 days after VZV infection in vitro (pink color, amows). (8) Note VZV antigen in the adventitia of the

temporal artery after staining with anti-VZV antibody (pink colov, armows), but not after staining adjacent sections with anti-
I gl n e m p O ra a r e r Iyo ps I S I ya p I HSV-1 antibody (€) or normal rabbit serum (0). Magnification 200X. (Reproduced from Mathias et al. [75); copyright 2013,
Elsevier; with permission).

Fgure 1 VZV antigen in temporal arteries pathologically positive for OCA and in skeletal muscie adjacent to the infected tempoarsl sctery

Gilden ve ark. tarafindan yapilan heyecan verici bir calismada:
DHA hastalarinin temporal arterlerinde VZV antijeni, VZV DNA saptanmis
50 yas ustli saglikh bireylerden ve arteritli hasta temporal arter
biyopsilerinde VZV antijeni arastiriimis:

* Temporal arteritli 82 hastanin 61'inde (%74)

* Normal temporal arterlerde bu oran 13'te 1'dir (%8)
* Formalin fiksasyonuna ragmen DHA pozitif ve VZV antijen pozitif temporal

arterlerin %40'inin VZV DNA icerdigi ,

e Bu bulgular antiviral tedavinin dev hiicreli arteritli hastalarda

kortikosteroidlere ek fayda saglayabilecegini distindlirmektedir, optimal
tedavi?

Gilden, D. et al. Neurology 84, 1948-1955 (2015).



Patient #4

Patient #5

The Journal of Infectious Diseases

BRIEF REPORT

No Evidence of Varicella-Zoster Virus
Infection in Temporal Artery Biopsies
of Anterior Ischemic Optic Neuropathy
Patients With and Without Giant Cell
Arteritis

Robert M. Verdijk,'* Werner J. D. Ouwendijk,’ Robert W, A. M. Kuijpers,*** and
Georges M. G. M. Verjans®

Anu-VZV gE Ant-VZV IEG3
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VZV’nin temporal arterit patogenezine katkida bulundugu
hipotezini test etmek icin, DHA’lI 14 hastanin da dahil
oldugu 38 iskemik optik néropati hastasinin temporal arter
biyopsi materyalleri incelenmis

VZV antijen boyamasi, VZV-IgE icin en az 2 seri kesitte
boyanma ve daha sonra ardisik kesitlerde VZV-IE63 ile
dogrulanmissa pozitif kabul edilmis

4/38 biyopsi materyali VZV-IgE boyanmis, ancak bitisik
kesitlerde VZV-IE63 boyanmadigi ve VZV PCR pozitifligi
olmadigindan iliski kurulamamis

Birden fazla laboratuvarda ayni malzeme ve yontemle
calismalarin yapildiktan sonra kanitlarin elde edilmesi
gerektigini savunuyorlar

J Infect Dis. 2021;223(1):109-112.



Dev hucreli arterit

e Baska bir calismada temporal arterlerde antikor capraz reaksiyonu
nedeniyle VZV antijenlerinin yanhs pozitif immunohistokimyasal
tespiti sorunu vurgulanmis

* VZV reaktivasyonu bu inflamatuar stirecinin bir sonucu olarak da
gerceklesiyor olabilir

* VZV'nin dogrudan DHA'ya neden olup olmadigi konusunda pozitif
bulgular yeniden liretilemediginden hala belirsizlikler mevcut



VZV menenjit, meningoensefalit,
meningoradikulit ve serebelliti

VZV vaskilopatisinde oldugu ﬁibi VZV reaktivasyonunun bu
norolojik komplikasyonlari dékiinti olmadan da ortaya cikabilir

Bla"|§||_kllk sistemi baskilanmis hastalarda (AIDS) daha siddetli
olabilir

BOS'ta pleositoz, VZV DNA ve anti-VZV antikorunun saptanmasi,
klinik ve radyolojik bulgularla tani konur

Ensefalitte multifokal ak madde lezyonlari, kiicik damar vaskdliti ve
demyelinizasyon

VZV myelopatisi, duyusal defisitler ve sfinkter sorunlariyla birlikte
veya onlarsiz paraparezi

Fig. 1 Imaqing charactenstics of VZV encephalitis and vasculits from beain ML A 18-year-old man was admitted to the ICU for fever, headache
and altered consciousness. He underwent 3 second kidney t plantation 2 years ago. T f I r Jays t




Yag /
cinsiyet

59/E

24 / K

21 /K

Semptom / Bulgu

Bas agrisi, bulanti-kusma,
torakal dermatomda birkac
adet vezikuler doktntu

Bas agrisi, bulanti-kusma,
halUsinasyon, biling
bulanikhigi, papilodem, sol
bacakta birkac adet
vezikller dokuntu

Bas agrisi, bulanti-kusma,
ense sertligi, papilodem,
dokinti yok

MSS tutulumu

Menenjit

Meningoensefalit

Menenijit

* Bilinen ek hastalik yok
« Oncesinde baska viral infeksiyon gecirme dykiisii yok, ates yok
* BOS menenjit panelinde VZV PCR (+)
e Kraniyal gorintliileme normal

BOS hiicre BOS/Kan
sayimi/mm3 glukozu

(mg/dl)

688 lenfosit, 48/95
40 PNL

595 lenfosit, 52/91

10 PNL

740 lenfosit, 46/86
64 PNL

BOS
proteini

(mg/dl)

157

65

131

BOS laktati
(mmol/l)
(Ust sinir
2.4)

3

2.1

2.8

Tedavi

21 giin IV
asiklovir

21 giin iV
asiklovir

14 giin IV
asiklovir,

7 gun oral
valasiklovir



Chen et al BMC infectious Diseases (2020) 20:435
httpsy/doiorg/10.1186/512879-020-05155-8 BMC |nfECtI'DUS DISE‘&SES

CASE REPORT Open Access

Clinical features of aseptic meningitis with @n
varicella zoster virus infection diagnosed by
next-generation sequencing: case reports

Lanlan Chen'?, Yao Xu'!, Chunfeng Liu?, Hong Huang? Xingxing Zhong', Cancan Ma', Haina Zhao' and
Yingzhu Chen' '{E)

Abstract

Background: The aseptic meningitis caused by varicella zoster virus (V) reactivation was less described in the
literature, most of which were detected by means of polymerase chain reaction. The authors presented 4 adult
immunocompetent patients with acute aseptic meningitis with V&V infection diagnosed by next-generation
sequencing (NGS).

Case presentation: Four patients were admitted to the hospital with headache and fever between March 2018
and August 2019. The median ages were 37 years (range 22-52 years). The median symptoms onset to clinic time
was 3.5days (range 3-6days). Two patients had signs of meningeal irritation. Rash occurred after the meningitis
syrmptoms in 1 patient (time from meningitis symptoms to rash, 2 days). No other sign or symptom was reported.
The brain Magnetic resonance imaging and electroencephalography were normal in all patients. Cerebrospinal fluid
(C5F) samples were obtained at a median of 4 days (range 3-7 days) from the meningitis symptoms onset. Opening
pressure of lumbar puncture after admission were high in these cases (median 256 mm H.O; range 165-400 mm
H.0). White blood cell counts and protein levels were significantly elevated in CSF samples (median 317 x 1006/,
range 147-478 x 1076/L; median 1.41 g/L, range 057-1.79g/L)| The cytology of CSF demonstrated a lymphocytic
pleccytosis, and most multinuclear cells. The culture of CSF was negative for all 4 cases, while T-cell spot test was
positive for 2 cases, who were administrated with anti-tuberculosis treatment for suspicious tuberculous meningitis,
NGS5 of CSF (the Vision Medical Research Institute) detected specific sequences of VZV in the 4 cases within 72 h
after admission. The inappropriate treatrment were stopped while acyclovir were continued intravenously for 10-14
days. All patients recovered completely.

Conclusions: VZV is an infectious agent that causes aseptic meningitis in immunocompetent adults and could not
be accompanied by skin manifestations, The NGS of CSF is a rapid detection for the identification and
differentiation of meningitis in patients, which is of great importance for providing the rapid and accurate diagnosis
and the targeted antimicrobial therapy for central nervous system infection.

Keywords: Next-generation sequencing, Varicella zoster virus, Cerebrospinal fluid, Aseptic meningitis, Case report




Our hypothesis was that high-dose IV acyclovir, which in-

Open Forum Infectious Diseases

J&]])SA | duces a longer hospital stay and frequent renal side effects

Infectious Diseases Society of A

[20, 21], might not be necessary in these patients, as described
for herpes simplex (HSV) type 2 meningitis [22].

New Insights Into the Therapeutic Mandgemret
of Varicella Zoster Virus Meningitis: A Series of 123
Polymerase Chain Reaction-Confirmed Cases

Marie Dulin,"® Sylvie Chevret,2 Maud Salmona,® Hervé Jacquier,*® Béatrice Bercot,*® Jean-Michel Molina,' David Lebeaux,' and Anne-Lise Munier'

'Department of Infectious Diseases, Saint Louis-Lariboisiere Hospital, Assistance Publique-Hopitaux de Paris, Université Paris Cité, Paris, France, “Biostatistics Department, Saint Louis Hospital,

Assistance Publique-Hopitaux de Paris, Université Paris Cité, Paris, France, *Laboratory of Virolagy, Saint Louis-Lariboisiare-Fernand-Widal Hospital Group, Assistance Publique-Hopitaux de Paris, % 14 a nt |V | ra I te d aV| a I m a m | $
Université Paris Cité, Paris, France, and *Laboratory of Microbiology, Saint Louis-Lariboisiére-Fernand-Widal Hospital Group, Assistance Publique-Hapitaux de Paris, Université Paris Cité, Paris,
France (o) I | . kl H
%20 oral valasiklovir
Background. Varicella zoster virus (VZV) can reactivate and cause meningitis, but few studies have distinguished it from . e . .
meningoencephalitis regarding treatment recommendations. %41 k|sa SuU rel | IV asl kIOV| r

The objective of this study was to assess the outcomes of a large series of patients with VZV meningitis according to their 4 . .
therapeutic management. | o o o %25 uzun sureli IV asiklovir
Methods. We conducted a bicentric retrospective cohort study, in Paris, France, including all adult patients with a
cerebrospinal fluid sample positive for VZV by polymerase chain reaction between April 2014 and June 2022. We distinguished
meningitis from encephalitis according to the International Encephalitis Consortium criteria. Unfavorable outcome was defined
as mortality or functional sequelae defined by a loss of 2 points on the modified Rankin Scale.
Results. We included 123 patients with meningitis. Among them, 14% received no antivirals, while 20% were treated with oral
valacyclovir alone, 41% with a short course of intravenous (IV) acyclovir before switch to valacyclovir, and 25% with a long course of
IV acyclovir. Outcomes were favorable regardless of antiviral regimen. In multivariate analysis, only age, underlying
immunosuppression, and cranial radiculitis appear to be predictive factors for longer IV therapy, based on the Akaike
information criterion.
Conclusions. In this study, patients with VZV meningitis had a good outcome, with no evidence of any impact of the treatment
strategy. However, further studies are needed to support the possibility of milder treatment in immunocompetent patients, avoiding
cost and side effects of IV acyclovir.

Open Forum Infect Dis. 2024 Jun 20;11(7):0fae340.



Table 3. Characteristics, Management, and Outcomes of Varicella Zoster Virus Meningitis According to Antiviral Regimen

AlNNVZV Meningitis Acyclovir =7 d Acyclovir <7 d Valacyclovir Cnly No Antivirals

Demographics (n=123) n=31) (n=51) (n=24) n=17} PValue
Age, y 36 (27-54) 53 (38-61) 30 (24-37) 33 (28-45) 36 (29-56) 0004
mRS before admission 0 (0-0) 0 (0-0) 0 (0-0 0 (0-0 0 (0-0) 13
Immunosuppression

Immunosuppressive condition® 171123 14) 10/31 (32} 5/51 (10) 2/24 (8.3) 017 (o) .008
Clinical presentation

Cranial nerve involvernent 13123 (10 9/31 (29) 3/51 (5.7} 1/24 (4.2) 017 (D) .004

Herpes zoster 53/123 (43) 15/31 {48} 21/51 (41) 15/24 (63) 217 (12) 010
Biological analysis

CRP >5 mg/L 18/122 (15} 9/31 (29) 6/61(12) 3/24 (13) 0/16 (0] 026

Protein in CSF, g/L 1.1 (0.7-1.86) 1.07 (0.6-1.8) 0.95 (0.6-1.4) 0.98 (0.8-1.3) 1.44 {0.8-1.8) A2
Brain imaging

Brain MRI performed 441123 (36} 22/31 (71} 13/51 (25) 524 (21) 4117 (24) .0001

Abnormalities on MRI a/44 (18} 622 (27} 213 {15) /5 (0) 0/4 {0) .59
Management

Hospitalization 91/123 (74) 31/31 (100 51/51 (100} 3/24 (13) 6/17 (36} .0001

Hospital LOS, d 6 (4-9) 10 (8-14) 4 (3-6) 0 (0-0) 0 (0-2) .0001
Outcomes

Unfavorable outcome 5123 4 2/31 16.5) 3/51 (5.9} 0/24 (0) 0/17 (0} .64

Death® 3/123 (2.4) 1/31 (3.2) 2/61 (3.9 /24 (0 0/17 (D) 1.00

mRS delta =2 2123 (1.8) 1/31 (3.2) 1/51 (1.9) of24 (0 0/17 (D) .86

PSS o T T TV TR T T 113 1500 il kel HE1 ITH] [aTie X lia) (ATl ni5

In conclusion, our study seems to support the idea that VZV
meningitis is a milder complication than other VZV-related
CNS involvements and thus may benefit from a milder treatment.




Zoster parezisi

e Zoster dokuntlsinden yaklasik 2 hafta sonra gelisse de daha uzun slire sonra da
gorulebilir

MR gorintulemede ilgili spinal seviyede 6n ve arka sinir koklerinin tutuldugu géraltr

* Dermatomal dokuintu ile motor gﬁgsﬁzlﬁk arasinda genellikle bir korelasyon olur,
uyumsuzluk olmasi halinde EMG’'de gosterilecek degisiklikler onemlidir

 Servikal dermatom = kolda gii¢sizlik, diyafram paralizisi
* Torakal dermatom => karin kas gli¢slizIigil ve herniasyon
* Lomber ve sakral dermatom=>» bacaklarda gli¢csizliik
 Sakral dermatom =» Uriner retansiyon

* Kanita dayali tedavi cok azdir, ancak 10-14 giinliik 1V asiklovir ve en az bir haftalik
kortikosteroid tedavisiyle izlenmesi onerilmektedir

* Hastalarin %55-67 oraninda tam iyilestigi gosterilmistir



Zoster sine herpete

e Zona dokuntiusi olmadan dermatomal yerlesimli radikuler agri olmasi

* |k olarak zona dékiintisi olan dermatom disinda da radikuler agrisi olan
hastalarda tanimlanmistir

* Virolojik olarak konfirme edilen olgular BOS’ta VZV DNA'nin gosterildigi
olgular olmustur

 Tedavide antiviraller ve steroidler kullanilir

Lewis GW. Br Med. 1958;)2:418—42.
Gilden DH, Ann Neurol.1994;35:530-3.



Okuler Komplikasyonlar

e Akut retinal nekroz

* Periorbital agri, bulanik gorme, periferden baslayan gérme kaybi

* Daha hafif form, antiviral tedaviye (IV asiklovir) yanit iyi

* Progresif dis retina nekrozu

* Agrisiz gorme kaybi, retina dekolmani, daralmis géorme alanlari ile kendini gosterir
e Olgularin yarisindan fazlasinda retinal tutulum bilateral (hematojen yol)
* AIDS tablosundaki hastalarda agir seyredebilir

* intranevdz asiklovir etkili olmayabilir; intravitreal ve iV gansiklovir, foskarnet kullanilir

* Bu komplikasyonlar oftalmik zona ya da disemine HZ sonrasi daha sik gorullrken,
dokuntl olmadan da ortaya cikabilir

*Gnann JW. J Infect Dis. 2002:186 Suppl 1:591-8.
Franco-Paredes C. AIDS 16,1045-1049 (2002).

Moorthy RS, BrJ Ophthalmol. 1997;81:189-94.



VZV’'nin demyelinizan hastaliklarla iliskisi

 Multipl skleroz (MS)

« Immiin-aracili bir hastaliktir, tetikleyici faktérleri acisindan cesitli arastirmalar
yaptlmaktadir

* Otoimmiinite? Viral ajanlar? (EBV)
* MS hastalarinin BOS’unda VZV DNA gosterilmis
* MS relapsinin gecici donemiyle sinirli, remisyon sirasinda virus saptanmamis

* Norotropizmi ve viral reaktivasyonun ardindan gelen uzun latent donemleri olmasi
VZV'nin MS etiyolojisine katkisi oldugu fikrini desteklemektedir

* Ancak, EBV’de oldugu gibi beyin dokusunda viral gen Utrtnlerinin varligina
iliskin dogrulayici calismalar henuz yok

Mult Scler Int. 2011;2011:214763.
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Increased Risk of Multiple Sclerosis Following
Herpes Zoster: A Nationwide, Population-Based

Jiunn-Horng Kang,! Jau-Jivan Shew,? Senyeong Kao2* and Herng-Ching Lin?

'Department of Physcal Madicna and Rehabilitation, <Departmeant of Neurology, Taipei Medical Univarsity and Hospital, 35chool of Health Care
Administration, Taipei Medical University; and #School of Public Health, Mational Defensa Medical Center, Taipei, Taiwan

(See the editorial commentary by Corona and Flores, on pages 177-8.)

Table 2. Crude Hazard Ratios for Multiple Sclerosis Among the Sampled Patients During the 1-Year Follow-up Starting From the Index

Ambulatory Care Visit (n = 1,262,200)

Total sample Comparison Herpes zoster
Presence of Multiple Sclerosis Mo. % Mo % Mo %
1-year follow-up period
Yes 53 004 24 003 29 009
Mo 1,262,147 99,996 946,626 99997 315,521 95.951
Crude HR® (95% Cl) - 1.00 3.63° (2.11-6.23)
Adjusted HR® (95% Cl) - 1.00 3.96° (2.22-7.07)

NOTE. Cl, confidence intervel; HR, hazard ratio.

* Crude HA was celculated by stratified Cox proporticnal hazard regression (stratified by sge, gender, and year of index visit).

* Adjustmient for monthly income and geographic region
= P 001



VZV’'nin norodejeneratif hastaliklarla iliskisi
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Herpes zoster and long-term risk of subjective
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Incident Herpes Zoster and Risk of Dementia
Incident Herpes Zoster and Risk of Dementia S e %
ere is limited evidence 1 : ‘
suggesting that herpes zoster (HZ), % ,
& ks

A Population-Based Danish Cohort Study caused by the reactivation of the
varicella-zoster virus, contributes
to dementia through

Sigrun Alba Johannesdottir Schmidt, MD, PhD, Katalin Veres, MSc, Henrik Toft Serensen, MD, PhD, DMSc, Correspondence neuroinflammation, neural

Niels Obel, MD, DMSc, and Victor W. Henderson, MD Dr. Schmidt damage, and cerebral vasculopathy. -
saj@clin.au.dk

@

Do patients with HZ have an increased risk of developing dementia?

I\fcurologvo 2022;99:¢660-¢668. doi:10.1212/WNL.0000000000200709

C Danish population-based matched cohort study to determine the association )

between HZ and dementia in
|

 Danimarka’da 1997-2017 yillarinda HZ ve demans arasindaki iliski Batiarits with Comeariion oot from
. . HZ aged = 40 years M the general population
incelenmis (n = 247,305) (n=1,235,890)
§ Risk of all-cause dementia )
hd M Edl an ya§ 64, %6 1 ka d N Hazard ratio (HR) in patients with HZ vs matched controls
D""gf,ﬁ;fgfj& 0.98 (95% C10.92-1.04)

* HZ geciren hastalarda demans riskinin artmadigi, ayni sekilde

During years 1-21 0.93 (95% C1 0.90-0.95)

Alzheimer icin yapilan analizlerde de benzer oldugu pbosa)
0.0 0.2 0.4 06 08 10
. . e g e / Diagnosis of dementia based S Long-term risk of dementia )
e Ancak SSS tutulumlu VZV infeksiyonunda demans riskinin yaklasik [ on inverse probability-weighted | -
2 kat arttlgl gosterilmi§ wmulative incidence values 4 After 1-year follow-up
’— gg::nts with HZ -' —
* Sonuglar tani konulamamis demans hastalarinda HZ tanilarinin 03w T e s Al

Increased risk None/slightly

atlanmasi veya antiviral ilaglarin koruyucu roli ile aciklanabilir s HR = 1.94 {95% C1 0.78-4.80) decreased risk

Patients with HZ are not at an increased risk of
developing dementia

Neurology



> J Clin Psychiatry. 2018 Jan/Feb;79(1):16m11312. doi: 10.4088/JCP.16m11312.

Herpes Zoster and Dementia: A Nationwide
Population-Based Cohort Study

Vincent Chin-Hung Chen ' 2, Shu-I Wu 3 4 5, Kuo-You Huang ©, Yao-Hsu Yang # 7 8 9 10
Ting-Yu Kuo 8, Hsin-Yi Liang 2 1, Kuan-Lun Huang # 12 13 Michael Gossop

Tayvan Ulusal Saglik Kurulusu Veritabani’ndan, ICD kodlarina gore HZ ve demans tanisi konan hastalar
belirlenmis (1997-2013)

39 205 HZ olgusu, 78 410 kontrol grubu, takip stiresi 6.22 yil, 4 204 demans
Bagimsiz olasi karistirici faktorler ekarte edilerek Cox regresyon analizi yapilmis

HZ’'de demans riskinin hafif derecede arttigi (diizeltilmis [HR] = 1.11; 95% Cl, 1.04-1.17), regete edilen
antiviral tedavinin demans gelisme riskini azalttigi (HR = 0.55; 95% Cl, 0.40-0.77) gosterilmis
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ophthalmicus

> PLoS One. 2017 Nov 22;12(11):e0188490. doi: 10.1371/journal.pone.0188490. eCollection 2017.

Increased risk of dementia following herpes zoster

Ming-Chieh Tsai ' 2, Wan-Ling Cheng 2, Jau-Jiuan Sheu # 2, Chung-Chien Huang ?,
Ben-Chang Shia ©, Li-Ting Kao 7, Herng-Ching Lin 2

Table 2. Crude hazard ratios (HRs) and 95% confidence intervals (Cls) for dementia among sampled

patients during the 5-year follow-up period.

Presence of a dementia diagnosis Total sample = Patients with
N=3384 herpes zoster
n, % ophthalmicus
N =846
n, %
Five-year follow-up period
Yes a1 2.39 39 4.81
Incidence rate per 1000 person-years (95% CI) 524 (4.61- 10.15 (7.22-

6.51) =
Crude HR (85% CI) . 2.83%%* (1,83
4.37)

Motes; HRs were calculated by a Cox proportional hazard regression,
#E% n=(.001.

e 846 hasta HZO, 2538 kontrol grubu

ﬂ‘:;:g:ﬁn;“" e Hastalar 5 yil boyunca izlenmis
N * Demans insidansi HZO grubunda 10.15/1000 hasta-vyil
kontrol grubunda 3.61/1000 hasta-yil
a2 | 165 * Daha 6nce HZO geciren ve kognitif fonksiyonlari bozulan
wt-u hastalarda demanstan siiphelenilmeli
1.00

Table 4. Crude and covariate-adjusted hazard ratios (HRs) and 95% confidence intervals (Cls) for dementia during the 5-year follow-up period by
SeX.

Presence of a dementia diagnosis Sex
Males Females
Patients with herpes Comparison patients = Patients with herpes = Comparison patients
zoster ophthalmicus {N=1318) zoster ophthalmicus (N=1220)
(N=420) 1, % {N=428) n, %
n, % n %

Five-year follow-up period
Yas 20 4.76 19 1.44 19 4,46 23 1.89
Incidence rate per 1000 person-years (95% Cl) 10.50 (6.41-16.21) 3.14 (1.89-4.90) 9.80 (5.90-15.30) 4,13 (2.62-6.20)
Crude HR (95% CI) 335484 G5 28) 1.00 240k =4.41) 1.00:
Adjusted HR" (95% CI) 415 (1, 78-6.53 1.00 2.08%= (1.54-5.7 1.00:

Motes: HRs were calculated by a Cox proportional hazard regression.

- p*D.Dﬂ‘l .

2 pe0.01.

* Adjusted for age, monthly income, geographical region, urbanization level, hyperension, diabates, hyperdipidemia, coronary heart diseass, and stroke.
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Potential Involvement of Varicella Zoster
Virus in Alzheimer’s Disease via Varicella-Zoster Virus Infection of Primary Human Spinal
Reactivation of Quiescent Herpes Simplex Astrocytes Produces Intracellular Amylin, Amyloid-3, and
an Amyloidogenic Extracellular Environment

Virus Type 1

 VZVile infekte olmus insan spinal astrositlerde
(gHA-sps’) hiicre i¢i amiloid birikimi saptanmis

VZV ile infekte htiicreler, HSV-1'in neden oldugu
temel Alzheimer hastaligi 6zellikleri olan AB ve P-

tau protien birikimini gdstermemis, ancak gliozis ve * VZV'nin konakgi ve diger cevresel faktorlerle

proinflamatuar sitokin seviyelerinde artis saptanmis birlikte toksik amiloid yiikiinu artirabilecegi ve
amiloidle iligkili hastaliklarin ilerlemesine

Bu bulgular VZV'nin AH/demans ile ilgili etkisinin katkida bulunabilecegi vurgulanmis

HSV-1’in yeniden aktivasyonuna yol acarak dolayli
oldugunu distndirmektedir
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Zona agisi ve demans The . *

Guardian
= CMNHoatth Ui St Fires food S Mo e o Study finds strongest evidence yet that
Shingles vaccines may reduce dementia risk, two shingles vaccine helps cut dementia risk

large new studies suggest

_ ‘ Older adults in Wales who had the jab were 20% less likely
h Mx bl e Lo to be diagnosed with dementia that those not vaccinated
=

dementia

0149

@ Dr. Gupta breaks down differences between age-related memory loss and

© There is no cure for dementia, although drugs to slow
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Herpes zoster vaccination and the risk of dementia: A
systematic review and meta-analysis
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FIGURE 2 Forest plot showing risk of dementia after herpes zoster vaccination.
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e Canl asi kullanimindan rekombinan asi kullanimina hizli gecisin yarattigi dogal bir deney firsati kullaniimis

* Rekombinan asinin asilamadan sonraki 6 yilda 6nemli dl¢lide daha diisiik bir demans riskiyle iliskili oldugu gosterilmis
(Bu etki kadinlarda daha fazla)
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Dilnya Eop(jlasyonunun %95’inin VZV ile infekte olmasi, zona riskinin yasla artmasi VZV’nin noérolojik
komplikasyonlarini daha da problematik hale getirmektedir

* Reaktivasyonu engellemeliyiz

Postherpetik nevralji en sik gorilen norolojik komplikasyondur, aylarca surebilir

Zona dokintlusu olmaksizin norolojik komplikasyonlarin gelisebilecegi akilda tutulmahdir
* Bu durumda BOS’da anti-VZV IgG ve VZV DNA tanida yardimci olacaktir
* iV asiklovir ve kortikosteroidler tedavide kullanilir

VZV vaskiilopatisi tedavisi olan bir vaskiiler hastalik kategorisinde yer almaktadir
* Aciklanamayan norolojik tablolarda etyolojide VZV akla gelmeli

Tanimlanmis norolojik komplikasyonlar disinda demans, multipl sekleroz gibi nérodejeneratif ve
demyelinizan hastaliklarla iliskisini gosteren kanitlar literatlirde birikmektedir

e Zona asisinin da bu hastaliklardan da koruyucu olabilecegini gosteren calismalar mevcuttur



Tesekkiirler..



	Slide 1:                         Herpes Viruslarının Santral Sinir Sistemine Uzun Dönem Etkileri   -Varisella Zoster Virus- 
	Slide 2: VZV
	Slide 3: VZV - Epidemiyoloji
	Slide 4: Herpes zoster - Epidemiyoloji
	Slide 5: Herpes Zoster - Komplikasyonlar
	Slide 6: Nörolojik komplikasyonlar
	Slide 7: Nörolojik Komplikasyonlar
	Slide 8: Post-herpetik nevralji
	Slide 9: Post-herpetik nevralji - patogenez
	Slide 10: Post-herpetik nevralji  – Zona aşısı
	Slide 11: VZV Vaskülopatisi
	Slide 12: VZV Vaskülopatisi –  patogenez
	Slide 13
	Slide 14
	Slide 15: VZV Vaskülopatisi - Tanı
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Dev hücreli arterit
	Slide 20
	Slide 21: Dev hücreli arterit
	Slide 22: VZV menenjit, meningoensefalit, meningoradikülit ve serebelliti 
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27: Zoster parezisi
	Slide 28: Zoster sine herpete 
	Slide 29: Oküler Komplikasyonlar
	Slide 30: VZV’nin demyelinizan hastalıklarla ilişkisi
	Slide 31
	Slide 32
	Slide 33:   
	Slide 34
	Slide 35
	Slide 36
	Slide 37:   VZV ile infekte hücreler, HSV-1'in neden olduğu temel Alzheimer hastalığı özellikleri olan Aβ ve P-tau protien birikimini göstermemiş, ancak gliozis ve proinflamatuar sitokin seviyelerinde artış saptanmış  Bu bulgular VZV'nin AH/demans ile ilg
	Slide 38
	Slide 39: Zona aşısı ve demans
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44

