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Ensefalit

• Beyin parankiminin inflamasyonu

– Doğrudan infeksiyon

– Acute disseminated encephalomyelitis (ADEM) gibi

enfeksiyon sonrası bir süreç veya

– anti-N-metil-D-aspartat reseptörü (NMDAR) ensefaliti

gibi non-infeksiyöz bir durum



Ensefalit ve Enfeksiyöz veya Otoimmün Etiyolojiye bağlı olası

Ensefalopati için Tanı Kriterleri

• Major kriter (zorunlu) 

– Alternatif bir nedene bağlanamayan ve ≥24 saat süren mental durum değişikliği 

(bilinçte bozulma düzeyi, letarji veya kişilik değişikliği olarak tanımlanmış) ile 

başvuru 

• Minör Kriterler (olası/possible ensefalit için 2; probable ya da konfirme ensefalit için ≥3 

kriter) 

– Başvurudan önceki veya sonraki 72 saat içinde belgelenmiş ≥38°C (100.4°F) 

ateş

– Önceden var olan bir nöbet bozukluğuna tam olarak bağlanamayan jeneralize veya 

kısmi nöbetler 

– Yeni başlangıçlı fokal nörolojik bulgular 

– BOS lökosit sayısı ≥5/mm3

– Nörogörüntülemede beyin parankiminde akut başlangıçlı ensefaliti düşündüren 

anormalliler

– Elektroensefalografide ensefalit ile uyumlu ve başka bir nedene bağlanamayan 

anormal bulgular



Konfirme ensefalit

• (1) Ensefalit ile uyumlu beyin iltihabının patoloji ile

gösterilmesi

• (2) Uygun bir klinik örnekte, ensefalit ile ilişkili bir

mikroorganizmaya ait akut enfeksiyonunun patolojik, 

mikrobiyolojik veya serolojik kanıt ile gosterilmesi

• (3) Ensefalit ile güçlü bir şekilde ilişkili bir otoimmün

durumun laboratuvar kanıtının gösterilmesi (anti-NMDA 

reseptör antikorları)



• Herpetic infections recognized since the time of ancient 

Greece/Anatolia

• The word herpes translates as “creeping” or “crawling”, and 

is a reference to herpetic skin lesions 

• Goodpasture (1929) and others demonstrated that material 

from herpetic lip and genital lesions produced encephalitis 

when introduced into the scarified cornea or skin of rabbits

• HSV-1 infection is common, with seropositivity among older 

adults estimated to be 60–90 % worldwide 

• The annual incidence of HSVE worldwide varies between 1 

and 4 cases per 100000

• There is a bimodal distribution with peak incidence in the 

very young (up to 3 years of age), and again in adults aged > 

50 years



Factors associated with increased 

probability of Herpes encephalitis

• Neonates

• Person to person transmission

• Cranial nerve abnormalities

• Rhombencephalitis



• A total of 2583 patients with CA-CNS 

infections were included 

• from 37 referral centers in 20 countries

• 3.21% HSV

Total Meningitis Encephalitis Meningoencephalitis

HSV-1 48 7 21 19

HSV-2 34 17 6 10

HSV-1/2 1 1 0 0



• ID-IRI study on 35 referral centres in 10 countries

• 496 patients with PCR-proven HME (herpes meningoencephalitis)

• HSV-1 DNA in 351 patients (70.8%)

• HSV-2 DNA in 83 patients (16.7%) 

• Undefined HSV DNA type in 62 patients (12.5%)

• Encephalitis presentation 

• At least one clinical finding compatible with encephalitis 

at hospital admission such as changes in conscious, disorientation, 

convulsions, amnesia, personality changes, speech disorders, 

hallucinations, abulia, history of unconsciousness or syncope, 

hemiparesis, dizziness, facial and hypoglossal cranial nerve palsies 

• Others non encephalitic presentation



• 379 patients (76.4%) had at least one of the specified characteristics of 

encephalitis placed these patients into the encephalitis presentation group

• 117 patients (23.6%) had none of these findings placed in the 

nonencephalitis presentation group

• Abnormalities suggestive of encephalitis in the encephalitis vs non 

encephalitis presentation group

• MRI 83.9% vs. 33.3% of the patients 

• EEG in 91.0% vs. 61.9% of patients 

• MRI or EEG 96.3% vs 87.5%

• Considering the subtle nature of HME, clinical, CSF, HSV PCR, EEG and 

MRI data should be collected for all patients with a central nervous system 

infection



• ≥18 years of age with an admitting or discharge diagnosis 

(primary and/or secondary) of meningitis or encephalitis 

determined by ICD-9 
– 1 January 2011 and 31 December 2014 

• Overall 26429 cases  
– Enterovirus (13463 [51.6%])

– Unknown (4944 [21.4%])

– Bacterial meningitis (3692 [14.1%])

– Herpes simplex virus (2184 [8.3%])

– Noninfectious (921 [3.5%])

– Fungal (720 [2.7%])

– Arboviruses (291 [1.1%])

– Other viruses (214 [0.8%])





• Nationwide prospective observational study of 

all cases of proven community-acquired 

infectious meningitis and encephalitis in adults 

• Treated in all infectious diseases departments 

in Denmark 

– 1 January 2015 to 30 June 2016 (1.5 years)

• International encephalitis consortium definitions



• 252 cases of viral meningitis (3.6/100 000/year)

• 214 cases of bacterial meningitis (3.1/100 

000/year) 

• 96 cases of encephalitis (1.4/100 000/year)



Encephalitis

94 cases

64 (microb. proven)

HSV-1 37 cases (39%)

HSV-2 2 cases (3%)



• A total of 79 patients (28 female, 51 male, aged 42.1 ± 18.5)
– 46 patients were classified in purulent meningitis group

– 33 (42%) were in meningoencephalitis group 

• Pathogens were detected by multiplex PCR in 41 patients 

(52%) 

• In the meningoencephalitis group, pathogens were detected 

in 14 (42%) out of 33 patients

– HSV 1 and 2 comprised 10% meningoencephalitis subgroup 

– All three cases fullfilling international encephalitis

consortium



• A total of 12669 CSF samples from 33 studies

(2010-19)were included in the analysis

• The highest number of CSF samples was published 

from Izmir (n=5566)

• 2.58% HSV



Ege University Medical Faculty

CSF panel results
• 2020 484 samples 7 positive (1.44%) for 

HSV 1-2

• 2021 283 samples 2 positive cases (0.7%) 

for HSV 1-2

– Could not be tested for a period for lack of kits

via Candan Cicek



KHUH CSF Panel results

• January 2021-April 2022

• 185 cases (1.1% + for HSV)

– One case HSV-1

– One case HSV-2

Via Amira Khairy





Evolving epidemiology: the 

French example



2007 epidemiology

HSV
22%

VZV
8%

BK
8%

Listeria
5%

Other bacteria 
3%

Other viruses
6%

parasites
0%

Unknown 
45%

NMDA
3%

Infectious Encephalitis in France in 2007: A National Prospective Study A. Mailles, J.P. Stahl

Clin. Infect. Dis. 2009; 49:1838–47



Changing profile of encephalitis: Results of a 4-year study in France

A. Mailles et al. Infect. Dis. Now 2022, 1: 

Current epidemiology



In 2022 diagnosis of HSV is

still an emergency



New tools for pathogens

identification

Old school

VS

Modern school



All in one

It looks simple, but you have to 

analyze the result and interpret

it



Multiplex performances

• Lack of sensitivity: 27% false negative for HSV1, 
13% for HSV2   (Vetter, CMI 2020)

never rule out HSV diagnosis in case of 
negative result

• Sensitivity for the target HSV1 sub-optimal (Graf et 
al.Diagn Microbiol Infect Dis 2017; Lee et al. J Microbiol
Immunol Infect 2019; Piccirilli et al. New Microbiol 2018)

• False positive results are also reported, also
rare (Gomez et al. Open Forum Infect Dis  2017)



Interpretation of early negative

HSV PCR (mono- and multiplex)

• Possible negative PCR if test performed
before D4 after the onset of neurological
symptoms: 24%.

• Limit of the study: children, 33 patients, 
retrospective study, 2003

• The risk/benefit ratio is in favor of 
maintaining acyclovir, up to a second PCR 
at or after D4. 

De Tiege X. et al. Limits of early diagnosis of herpes simplex encephalitis in children: 

a retrospective study of 38 cases. Clin Infect Dis 2003;36(10):1335–9.





Untargeted metagenomic next 

generation screening 

• Shotgun sequencing of clinical samples or 

pure microbial cultures in which random 

samples of analyte DNA or RNA are surveyed 

en masse
• In contrast to targeted approaches that utilize singleplex

or multiplex PCR, primer extension, or bait probe 

enrichment methods

– Not restricted to detecting a list of specific targets



Metagenomic analysis

• PROS

• Hypothesis-free, or 

unbiased, testing 

• Discovery of new or 

unexpected organisms 

• Potential for quantitation 

• Ability to detect any portion 

of genome

• CONS

• Must also sequence human 

host background 

• Expensive 

• Time consuming 

• Not all genomes are available 

• Prone to contamination with 

environmental species



• A 1-year, multicenter, prospective study

• Investigated the usefulness of metagenomic NGS of CSF for 

the diagnosis of infectious meningitis and encephalitis in 

hospitalized patients

• All positive tests for pathogens on metagenomic NGS were 

confirmed by orthogonal laboratory testing

• Physician feedback was elicited by teleconferences with a 

clinical microbial sequencing board and by surveys

• Clinical effect was evaluated by retrospective chart review



• 204 pediatric and adult patients at eight hospitals

• International consortium encephalitis criteria 

• Isolated meningitis (70 patients [34.3%]) or encephalitis (130 

patients (63.7%]), with only 2.0% presenting with myelitis

• Patients were severely ill: 48.5% had been admitted to the ICU

• The 30-day mortality among all study patients was 11.3%

• A total of 58 confirmed infections of the nervous system were 

diagnosed in 57 patients (27.9%) (mean test time 90 h)

• Among these 58 infections

• Metagenomic NGS identified 13 (22%) (none Herpes) that 

were not identified by clinical testing at the source hospital



• Among the remaining 45 infections (78%), metagenomic NGS 

made concurrent diagnoses in 19 (42.2%) including herpes

• Of the 26 infections not identified by metagenomic NGS

• 11 were diagnosed by serologic testing only

• Seven were diagnosed from tissue samples other than CSF

• 8 were negative on metagenomic NGS owing to low titers of 

pathogens in CSF

• A total of 8 of 13 diagnoses made solely by metagenomic

NGS had a likely clinical effect, with 7 of 13 guiding 

treatment (12%)





• 213 patients treated in six hospitals were 

finally enrolled

– including 75 (35.2%) with presumed viral 

encephalitis and/or meningitis

– 44 with presumed TBM

– 43 with presumed bacterial meningitis

– 18 with fungal meningitis

– 33 with presumed non-infectious CNS 

diseases



• For the 54 patients with definite viral encephalitis and/or 

meningitis, if an (species-specific read number SSRN ≥2) 

was considered positive, the AUC was 0.659

– 95% confidence interval [CI] = 0.566–0.751

• All herpes subgroup cases n: 10 was positive in 

metagenomic analysis (SSRN>2)





Antiviral treatment

Various guidelines (IDSA, France, UK), same
recommendations:

• Acyclovir I.V.: 10 mg/Kg every 8 hours for 14 
days in immunocompetent patients, 21 days
in immunocompromised patients

• Oral acyclovir or valacyclovir is not 
recommended: insufficient distribution in CSF



Acyclovir (ACV) distribution in 

CSF
• In vitro IC50 of HSV: 0.1 to 3.9 M

• After oral administration of valaciclovir

(1000 mgx3/day)*: 2.5 M/L of ACV in 

CSF. The AUCs ratio in CSF and serum: 

20%

• After oral administration of valaciclovir

(2000 mgx 4/day)**: 4.9 to 8 M/L ACV in 

CSF, but high risk of neurotoxicity
*Lycke et al. AAC 2003

** Smith et al. AAC 2010



Resistance to aciclovir ?

data is still scarce

Specific study in 12 patients with HSV 
encephalitis:

• No detection of  intrathecal ACVR-
associated TK mutations in HSV isolates

• Short-term ACV therapy did not induce
emergence of detectable ACVR-
associated TK mutations

Mitterreiter JG, et al. (2016) Prevalence of Intrathecal Acyclovir 

Resistant Virus in Herpes Simplex Encephalitis Patients. PLoS

ONE 11(5): e0155531. doi:10.1371/journal. pone.0155531



ACV-resistant HSV in CSF

• 3 cases reported in literature, so far
– All were immunocompromized patients

Schepers et al., JCV, 2014 (anti-TNF treatment), 
Kakiuchi et al., JCM, 2013 (neonate), Karrash et al., 
J Neurol Sci, 2018 (Chronic Lymphoid Leukemia). 

• French Reference Center for Herpesviridae
(personnal communication D. Boutolleau): 

o 36 CSF with HSV-1 (25 different patients) over the 
2008-2021 time period.

o 11 (30%) possible investigations for resistance: 
no mutation for resistance



HSV is a « trigger » for 

autoimmunity
T. Armangue et al. Ann. Neurol. 2014



First data from Sweden

• Cohort of 49 HSV encephalitis

– 12/49 (24%) patients positive for IgG anti-
NMDAr, 

– 3 weeks to  3 months after the encephalitis 
episode 

G. Westman et al. N-methyl-D-aspartate receptor

autoimmunity affects cognitive performance in herpes 

simplex encephalitis

Clin. Microbiol. Infect. 2016; 22: 934-940



Further data from Spain

• Cohort of 51 patients with HSV encephalitis

• 14 /51 (27%) patients presented with an auto-

immune encephalitis after the HSV encephalitis (9 

with anti-NMDAR, 5 with other antibodies)

• 11/37 (30%) patients without an immune 

encephalitis  had auto-antibodies (NMDAR n=3, 

other antibodies  n=8)

Thais Armangue, et al. Autoimmune Encephalitis Post-herpes 

Simplex Encephalitis: Frequency, Syndromes, Risk Factors, and 

Outcome.  Lancet Neurol. 2018



HSV and immune mechanisms, 

a tricky situation

• RNA-sensing receptor TLR3 is necessary for the 

innate immunity efficacy toward HSV, in neurons.

• Experimental infection is worsened if TLR3 deficit

• Peripheral lymp nodes don’t have this pathway, but 

neurons have

Sato R, et al. Combating herpesvirus encephalitis by potentiating a TLR3-

mTORC2 axis. Nat. Immunol. 2018, 19:1071-1082

Zimmer B, et al.Human iPSC-derived trigeminal neurons lack constitutive 

TLR3-dependent immunity that protects cortical neurons from HSV-1 infection. 

Proc Natl Acad Sci U S A. 2018; 115: E8775-E8782

https://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20R%5BAuthor%5D&cauthor=true&cauthor_uid=30201994
https://www.ncbi.nlm.nih.gov/pubmed/30201994
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zimmer%20B%5BAuthor%5D&cauthor=true&cauthor_uid=30154162
https://www.ncbi.nlm.nih.gov/pubmed/30154162


Compleasomes

• Interaction between complement and proteasomes 
=> complex named compleasomes

• Important increase of compleasomes levels in CSF, 
in case of HSV encephalitis. 

• These complexes are probably important defense 
mechanisms as they decrease the intracranial 
pressure in animals

Johansson E.,et al. Increased level of compleasomes in 

cerebrospinal fluid of patients with herpes simplex encephalitis. 

J. NeuroVirol.  2018, 24:702–711 



A matter of balance

Increase immune mechanisms

Decrease inflammation



Steroids or 
not steroids, 
that is the 
question



HSV encephalitis in animal 

models

• Meyding-Lamade UK, et al. Journal of Neurovirology. 2003

Steroids + aciclovir

o Improved longterm lesions on MRI

o Did not decrease the viral clearance

o Improved the decrease of the viral load

• Sergerie Y, et al. The Journal of infectious diseases. 2007

Steroids administered 3 days after HSV inoculation to mice, on top of 

aciclovir

o Significant longer survival in steroid-treated mice

o Less severe symptoms in steroid-treated mice



Reports in human

• No clinical trial published yet

• Some case reports, observational cohorts including 
few patients, or retrospective studies suggest a 
clinical benefit

• The largest cohort: 45 patients 

o Higher age, initial low Glasgow coma score, and 
absence of steroid are the best predictors for a 
poor outcome

Kamei S, et al. Evaluation of combination therapy using aciclovir

and corticosteroid in adult patients with herpes simplex virus 

encephalitis. J Neurol Neurosurg Psychiatry. 2005;76(11):1544-9 



DexEnceph: 

an ongoing randomized trial

• Dexamethasone 10 mg x 4 /day for 4 days vs no 
steroids, on top of acyclovir treatment

• Endpoints: rate of auto-immune encephalitis, 
neuropsychological outcome

• Results expected in 2023 ?

Whitfield T, Fernandez C, Davies K, et al.

Protocol for DexEnceph: a randomised controlled trial of dexamethasone
therapy in adults with herpes simplex virus encephalitis. 

BMJ Open 2021;11:e041808. doi:10.1136/ bmjopen-2020-041808





• 1 Temmuz 2009-Clinical/Infectious Diseases uyerısı

• Foskarnet yan etki profili nedeniyle

– renal bozukluk, hipokalsemi, hipofosfatemi, 

hipomagnezemi, hipokalemi

• Gansikloir HSV/VZV infeksiyonlarında birinci

seçenek



Gansiklovir
• Asiklovir gibi deoksiguanozin analoğu

• Dna sentezini inhibe ediyor

• Asiklovir etkinliğine benzer şekilde gansiklovir

fosforilizasyonunda ilk basamak virüs tarafından kodlanan

enzimle sonraki basamaklar hücresel enzimlerle

• Asiklovir etkinliğine benzer HSV-1, HSV-2 ve VZV etkinliiği

– Asiklovirden farklı olarak CMV etkinliği en yüksek

• Yan etki profili pratikte biraz daha kötü





• 50% etkin doz (ED50) değeri plak redüksüyon testi ile (Balb/C 3T3 hüceelrinde) 

• 0.02 microgram ml -1  PCV

• 0.01 microgram ml-1 ACV

• 0.001 microgram ml- GCV

• Tedavide GCV>PCV ya da ACV



• Kısa süreli oral ve lokal GCV ile herpes simpleks keratiti

tedavisinde asiklovirle benzer sonuç (kür oranı ve relapsların

engelllenmesi ve yan etkler benzer)

• 175 hasta (173 göz) rekürren herpes keratiti (stromal keratitis 

ve korneal endotel tutulumu)



Davet

• Gansiklovir vs herpes ensefaliti çalışması

katılma isteyenleri davet diyorum





• TLR-3’deki ya da upstream ve downstream regülatör moleküllerindeki bu

mutasyonlar, dermal fibroblastlarda ve uyarılmış pluripotent kök hücre türevli (iPSC

türevli) kortikal nöronlarda dsRNA'ya yanıt olarak hem IFN-a/β hem de IFN-λ'nın

TLR3'e bağlı indüksiyonunu bozmakta

• BU durum oligodendrositler HSV-1 enfeksiyonuna karşı artan duyarlılığa neden

oluyor

Doğuştan genetik yapısal problemler



• Toll-like reseptörler (TLR'ler), doğal bağışıklık sistemde önemli rol oynayan

bir protein sınıfı

• Genellikle makrofajlar ve dendritik hücreler gibi sentinel hücrelerde eksprese

edilen ve mikroplardaki yapısal olarak korunmuş molekülleri tanıyan tek

geçişli membran boyunca yerleşimli reseptörler

• TLR3 endozomlara yerleşmekte ve neredeyse evrensel bir viral replikasyon

ara ürünü olan çift zincirli RNA'yı tanırmakta

• Alarm mekanizması IFN üretimini indükler, antiviral bağışıklıkta geniş bir rol

oynar

• TLR3, insan SSS'de yerleşik hücrelerde en bol ve yaygın olarak ifade edilen

TLR

• Çoğu viral enfeksiyon sırasında beyinde ve periferik sinirlerde eksprese

edilmekte



• Otozomal baskın modelde genetik homojenlik hipotezi test edilmiş 

• Üç farklı grupta olası çok nadir heterozigoz varyantların tespiti için 

ekzomlar taranmış 

– Grup1:205 herpes simpleks ensefaliti olgu

– Grup 2: 2,756 viral olmayan bulaşıcı hastalıkları olan diğer kurum içi 

hasta gruplarından hastalar 

– Grup 3: 1000 Genom Projesi (1KGP) veri tabanından 1.511 birey

• ExAC (The Exome Aggregation Consortium) veritabanındaki minör alel

frekansları (MAF) <0,001 olan zararlı varyantlara bakmışlar

• Bu analiz, küçük bir nükleolar RNA (snoRNA) kodlayan gen olan 

SNORA31'i anlamlı bulmuş (P = 0.00029; OR: 11.4; %95 GA: 3.5-32.9)

• Biriktirme ve var olan bilgiyi kullanma açısından 



• SnoRNA31, H/ACA box sınıfından bir 130 nükleotid (nt) snoRNA

(small nucleolar rna) 

• HACA box snoRNA'lar, çeşitli insan hücrelerinde yaygın olarak

kullanılan bir transkripsiyon sonrası izomerizasyon reaksiyonu tipi 

olan psödoüridilasyon ile ilişkili

• Her biri farklı ülkelerde akraba olmayan ebeveynlerden doğan beş

ilişkisiz hastada dört heterozigot tek nükleotid mutasyonu tespit

edilmiş

• n.36T>C (hasta 1 Fas'tan hasta 2 Suudi Arabistan'dan) 

• n.75C>G (hasta 3, Amerika Birleşik Devletleri'nden)

• 96T>G (hasta 4 Fransa’dan) 

• n.111T>C (hasta 5, Portekiz'den)



• İndüklenmiş SNORA31 delesyonlarının

– TLR3 veya STAT1 eksikliği olan hastalardan alınan 

hücre örneklerine benzer şekilde HSV-1'e duyarlı insan 

pluripotent kök hücre kaynaklı kortikal nöron oluşumuna 

neden olduğu gösterilmiş 

– Eksojen interferon (IFN)-β, SNORA31-negatif ve TLR3-

negatif kökenleri HSV-1’e dirençli hale getirmiş-HSV-1 

duyarlılığını ortadan kaldırmış 

– Buna karşı STAT1 mutasyonlu nöronlarda direnç 

interferon uygulamasıyla geri dönüşmemiş



• 11 İtalyan erişkin HSV ve VZV viral ensefalitii

olgunun genetik analizi

• TLR3'te 2 nadir missense mutasyonu

• 1 HSE'li bir hastada (p.Leu297Val) 

• 1 VZV ensefaliti hastasında (p.Leu199Phe)

• Her iki mutasyon da insan popülasyonlarında son derece

nadir

• İşlevsel bir etkileri olma olasılıklarının yüksek olduğunu

belirtmişler



• 2 yaşında HSV ensefalitinden kaybedilen bir çocuk olgu sunumu

• IFNAR1'in son eksonunun (interferon alfa ve beta reseptörü 1) tüm

kodlama dizisinin ve 3′-UTR'sinin bir kısmının genomik olarak homozigot

delesyonu saptanmış

• Daha büyük bir kuzeni 12 aylıkken kızamık, kabakulak ve kızamıkçık

aşısının ardından kaybedilmiş

• Aynı varyant için homozigot olan 17 yaşındaki başka bir kuzeni daha az

şiddette viral hastalık öyküsü+

• Hastadaki IFNAR1 proteini, hücre yüzeyinde eksprese ediliiyor, ancak uç

kısmı eksik tirozin kinaz TYK2 ile etkileşime giremiyor

• Hastanın fibroblastları IFN-a2b veya IFN-β'ya yanıt vermemiş

• Ekzojen IFN-a2b veya IFN-p varlığında bile HSV-1 dahil olmak üzere

virüslere duyarlı bulunmuş



7şer iki kolda fark

bulamamışlar (sayı az)





Sequellae following HSE

• France 2010, 176 patients, 43 HSV, evaluated 3 years
after discharge

• Poor outcome (GOS) : 39% of all patients

– 58% of HSV patients despite ACV treatment

• 66% with decreased concentration/attention 

• 50% behavioral disorders

• 30% memory impairment

• 30% speech difficulties

– Risk factors: age, education level, HSV, VZV, 
comorbidities

Mailles et al., CID 2012 



Sequellae: the future

• Longterm cognitive follow-up is important

• Hidden disability is a major issue

• The unmet need: guidelines for diagnosis

and management of these sequellae
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Conclusion

• Watching and accumulating your own data

– What is the denominator? 

• All encephalitis meningoencephalitis ICD-10 ?

– HSV-2/HSV-1 differs from country to country and definitions

• International consortium definitions

• Diagnosis

– Clinical U CSF U Microbiological U MRI U EEG

• Metagenomics?

• Ganciclovir?

• Genetic background vs clinical approach aiming at 

interferon or TLR3 pathway
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As Çetin Altan says… Humanity does not regress.. 

Do not darken your necks… One day… Everything is going to be better

Thank you for your attention


