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SSS Enfeksiyonlarinin Laboratuvar Tanisi:
v'Erken / zamaninda

v'Dogru
v'Glvenilir — Kanita dayali tani

* Etkin ve hedefe yonelik tedavi

* Gereksiz ampirik tedavi

* Gereksiz laboratuvar testleri



SSS Enfeksiyonlari:

On tani;

Baslangic semptom ve bulgular???

Mevsim

Cografi bolge — Seyahat oykiisi / Acik alan gezileri
Mesleki maruziyet

Yas, altta yatan sebepler

Epidemiyoloji ve risk faktorleri

Enfeksiyonun patogenezi

Ajan patojenin virtlansi

Tutulan anatomik bdlge
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IDSA Guidelines for Management of Encephalitis Tunkel A et al.: CID 2008 ; 47: 303-327.



SSS Enfeksiyonlari- Anatomik bolgeler/Norolojik bulgular:
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Swanson PA Il McGavern DB: Curr Opin Virol. 2015 April ; 11: 44-54.
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SSS Enfeksiyonlari On Tani - Bulgular:

Klinik Bulgu Olasi Viral Ajan Patojen

LAP HIV, EBV, CMV, MeV, RuV, BNV
Parotit Kabakulak virlsu

Dokinti VZV, HHV-6, BNV, RuV, EV, HIV

Solunum Yolu Bulgulari

Retinit

idrar Yolu Semptomlari
Serebellar Ataksi
Kraniyel Sinir Anomalileri
Demans

Parkinsonizm

Poliyomiyelit benzeri flask paralizi

Rombensefalit

Influenza, Adenovirus, VEE, Nipah, Hendra

CMV, BNV

SLE

VZV, EBV, Kabakulak virtst, SLEV

HSV, EBV

HIV, SSPE

JEV, SLEV, BNV, Nipah

JEV, BNV, KKE,EV (EV-71, coxsackieV), poliovirus

HSV, BNV, EV-71

IDSA Guidelines for Management of Encephalitis Tunkel A et al.: CID 2008 ; 47: 303-327.



SSS Enfeksiyonlari On Tani - Bulgular:

TABLE 78.3 Skin/Mucous Membrane Findings Suggesting Specific Viral Central Nervous System Diseases

Exanthem or mucous

membrane change Viral agent Specific changes
Vesicular eruption Enterovirus “Hand, foot, and mouth disease”: Macules/papules/vesicles on palms, soles,
buttocks
Herpes simplex Grouped small (3 mm) vesicles on an erythematous base
Varicella-zoster virus Zoster: Vesicles in dermatomal distribution
Primary VZV: Multiple vesicles, papules, pustules in various stages of eruption
Maculopapular eruption Epstein-Barr virus Diffuse maculopapular eruption following ampicillin treatment
Measles Diffuse maculopapular erythematous eruption beginning on face/chest and
extending downward
HHV-6 Roseola: Diffuse maculopapular eruption following 4 days of high fever
Colorado tick fever Maculopapular rash in 50%
LCMV Occasionally occurs with lymphadenopathy
WNV Diffuse erythematous macular rash on chest and arms
Erythema multiforme (Mycoplasma) Many types of rash
Confluent macular rash Parvovirus Confluent erythema over cheeks (“slapped cheeks”) followed by lacy reticular
rash over extremities (late)
Purpura Parvovirus Rare “stocking glove” syndrome: Purpuric lesions on distal extremities
Pharyngitis Enterovirus Herpangina: Vesicles on soft palate
Adenovirus Pharyngoconjunctivitis
Conjunctivitis St. Louis encephalitis Conjunctivitis
Adenovirus Conjunctivitis with pharyngitis (see above)

HHV-6, Human herpesvirus type 6; LCMV, lymphocytic choriomeningitis virus; V2V, varicella-zoster virus; WNV, West Nile virus.

Bradley’s Neurology in Clinical Pactice -7. baski, 2016
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SSS Enfeksiyonlari On Tani - Bulgular:

TABLE 78.4 Other Specific Findings Associated with Viruses Causing Central Nervous System Disease

Finding Viruses Finding Viruses

Alopecia LCMV Orchitis/oophoritis Mumps (LCMV, EBV)

Arthritis LCMV, parvovirus Paresthesias Colorado tick fever, LCMV, rabies

Biphasic iliness LCMV, Colorado tick fever Parotitis Mumps (LCMV)

Lymphadenopathy LCMV, mumps Pneumonia Influenza, parainfluenza

Mastitis Mumps Retinitis CMV

Mononucleosis CMV, EBV Tremors, myoclonus Arbovirus (e.g., WNV)

Myelitis WNV, St. Louis encephalitis virus, VZV, Urinary problems St. Louis encephalitis virus, VZV, herpes B
herpes B virus, LCMV virus, LCMV

Myocarditis/pericarditis Enterovirus, (mumps, LCMV)

CMV, Cytomegalovirus; EBV, Epstein-Barr virus; LCMV, lymphocytic choriomeningitis virus; VZV, varicella-zoster virus; WNV, West Nile virus.

Bradley’s Neurology in Clinical Pactice -7. baski, 2016
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SSS Enfeksiyonlari On Tani — Gériintiileme Bulgulari:

NEUROIMAGING FEATURES
Frontal lobe—Naegleria fowleri testing (CSF wet mount and PCR?)
Temporal lobe—VGKC antibodies (serum and CSF); HHV 6/7 PCR (CSF)
Basal ganglia and/or thalamus—Arbovirus® testing; MTB testing®
Brainstem—Avrbovirus testing®: Listeria PCR(if available); Brucella antibody (serum); MTB testing®
Cerebellum—EBV PCR (CSF) and serology
Diffuse cerebral edema—Respiratory virus testing'

Space occupying and/or ring-enhancing lesions—MTB testing”; fungal testing®; Balamuthia mandrillaris and Acanthamoeba testing®;
Toxoplasma serology

Hydrocephalus and/or basilar meningeal enhancement—MTB testing®; fungal testing®
Infarction or hemorrhage—MTB testing®; fungal testing®; respiratory virus testing'

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

A.Venkatesan,' A R Tunkel”K.C. Bloch®* A.S. Lauring® J. Sejvar.” A. Bimun,” J-P. Stahl.® A Mailles,” M. Drebat,'
C.E. Rupprecht™ J. Yoder,”” J. R Cope,'* M. R. Wilson,® ' R J. Whitley,'""*'"® J_Sullivan,"” J. Granerod ® C. Jones ™

K. Eastwood,”™ K. N. Ward, ™% D. N. Durrheim,* M. V. Solbrig™ L Guo-Dong,”™ and C. A. Glaser;® on behalf of the
Intemational Encephalitis Consortium

Vankatesan A et al.: CID 2013 ; 57(8): 1114-1128.



SSS Enfeksiyonlari On Tani - Etiyoloiji:

Table 1. Viral causes of encephalitis.2

VIRAL PATHOGEN PROPORTION OF TOTAL CASES
Herpes simplex virus 11%—22%

Varicella zoster virus 4%—14%

Enterovirus 1%—4%

Arboviruses (Japanese encephalitis virus, West Nile virus [WNV],  Varies by location and season
tick-borne encephalitis virus [TBEV], Murray Valley encephalitis North America: WNV and LCEV

virus, St Louis encephalitis virus, La Crosse encephalitis virus Europe: TBEV, WNV

[LCEV], Zika virus [ZIKV]) Americas and Eastern Asian Island chains: ZIKV (rare, even in current
2015-2016 outbreak)

Other herpes viruses (EBV, HHV-6, CMV) Rare, except in immunocompromised hosts

John Cunningham virus (PML) Only in immunocompromised

Respiratory viruses (influenza, adenovirus) Rare, except during outbreaks

Rabies Rare

Mumps, measles Rare

Abbreviations: CMV, cytomegalovirus; HHV-6, human herpesvirus 6; EBV, Epstein-Barr virus; PML, progressive multifocal leukoencephalopathy.
sUnknown cause: 37% to 70% of cases.

Bookstaver PB et al.: Journal of CNS Disease. 2017 ; 9: 1-12.



Table 2

SSS Enfeksiyonlari Tani - Algoritmalar:

Core diagnostic testing algorithm for the Emerging Infections Program Encephalitis Project, 1997-2010"

Pathogen
Viruses
Adenovirus
Arbovirus panelf

Enteroviruses

Epstein-Barr virus

Herpes simplex virus 1 and 2
Human herpesvirus é6
Influenza virus Aand B
Parainfluenza virus 1-3
Rotavirus

Varicella zoster virus

West Nile virus

Specimen type

NP swab

Serum

CSF

NP swab

Rectal swab

CSF

Serum

CSF

CSF

NP swab

NP swab

Rectal swab

CSF

CSF

Serum

Test type

PCR
Serology
PCR
PCR
PCR
PCR
Serology
PCR
PCR
PCR
PCR
Antigen
PCR
Serology

Serology

Seasonality

Year-round
May-October
Year-round
Year-round
Year-round
Year-round
Year-round
Year-round
Year-round
November-April
November-April
November-April
Year-round
May-October

May-October

Encephalitis Surveillance
through the Emerging
Infections Program, 1997-2010

Karen C. Bloch, Carol A. Glaser

Bloch KC, Glaser CA: EID. 2015 ; 21(9): 1562-1567;



yoloji Standartlari — Tani Rehberi:

v’ Standardizasyon

Bulagic Hastaliklann Stirveyansi ve jesi e ‘/ Guvenlllr
(TR0802. 18) Ty & &

. < v’ Dogru
» Ulusal Mlkroblyolop Standartiari v Zamaninda

ULASICI HASTALIKLAR

LABO RATUVAR.

REH BE&

Sendromik Tani Yaklasimi
e Akut gastroenterit
ankéskfm- e Akut respiratuvar sendrom




Ulusal Mikrobiyoloji Standartlari — Tani Rehberi:

Sekil 1. Menenjit klinik yaklasim algoritmas: (11,12).

/ ::
Tam kan, kantitatif CRP, kan ‘/' \ [ = = T/ 5 ™
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Asagidakilerdenbirinin varhgn
e Papilodemi

Yeni baslayan epileptik nébet
Biling bozuklugu

Fokal nérolojik bulgular
Immiin yetmezlik
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e Antibiyotikten 10-20 dk dnce
e IV 0.15 mg/kg/fgiin
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Ulusal Mikrobiyoloji Standartlari — Tani Rehberi:

Sekil 2. Ensefalit klinik yaklasim algoritmasi

intrakranyalkitle/basing
artisi belirtileri var

( _______

\

Tedavi

Ensefalit siiphesi

CBC, sedim, PY,viral ab,
Na, bogaz surintisi

(______

Beyin gorintiileme CT/MR (Kontrasth)

+/- EEG

LP

intrakranyalkitle/ basmq

artis: belirtileri yok

Sekil 3. Myelit klinik yaklasim algoritmasi

(_._-..

P, hiicre, glukoz, protein, LDH,
kiiltlr, viral arastirmalar, Ig

' Kompresyonvar

Myelit siiphesi

1

Spinal CT / MR

Cerrahi

* Kontrastl, DTI

EMNG/EP

-------------------- > Kompresyonyok

/

Myelopati &—
y
___________________________________ Nprmal Spinal
)‘ L < Kord
<%
B12

P, hiicre, glukoz LDH,

kiiltiir, viral arastirmalar,

Ig, protein

Vaskiilit gostergeleri
Paraneoplastiktarama
Anti GM1 ab
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Ulusal Mikrobiyoloji Standartlari — Tani Rehberi:

Klinik Tammilama
veya Hasta

Birinci Basamak
Testlor

g
i
]z

fkincl Basamak
Testler

]

Ucunct Basamak
Testler

ENFEKSIYOZNOROLOJIK BOZUKLUKLAI4

MENTAL FONKSIYON BOZUKLUGUVE/VEYA AKUT PARALIZI VE/VEYA KONVULZIYONVE/VEYA ATES, VE/VEYA
MENINGEALIRRITASYONBULGULARIVE/VEYA ISTEMSIZ HARAKETLERVE DIGER NOROLOJIKBULGULAR

Diski idrar Nazal
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| !
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PCR+kUitur | -
Rotavirls Ag : Influenza
i Adenovirus
|
5
i
| i
¥ ¥ L 4
Paboiitia Anti-MIV
" 1GRA
vV PCR
PCR+kutur | | ®N Rose Bengal test
Kizamik IgM/19G
Kabakulak IgM/1gG
Mycoplasmaseroloji
EBV, CMV,VZV IgM/I19G
Lyme serolofi
Leptospira serolofi
Arbovirus serolofl
Botulism?
Hayvan deneyl

8Os ﬁ

Yakinmalar

> 4hafta

(._.---..

Hucre sayimy, protein,
Glukoz

Boyamalar (Gram
boyama, EZN, gimza,
cinl miirekkebl)

BOS kaltird

klitir ve Lauwainstein
Jensen)

The wa HSV-1, 2 PCR
{(*imminsiprese
hastada Toxo PCR)

<]

PR

Enteroviriis Rotavirfls LCM,
Arbovirlsier (BENV, Sandfy
Fever Virls, Tick-Borne
Encephalitis Virus), EBV,
Adenovirls Influenza, BNV,
Hantavirag HHVG, CMV, VZV,
Kizamik, Kabakulak, *JC
virus

KUttirys da PCR (+)
tiberkliloz vakslarinda hizh
direng testi

The kiiltiru (Otomatize < L

P14.3.3 Ag,

Rose Bengaltesti,
Wright tasti,

VDRL*,

Fungal kdltir*,
Kriptokok Ag*, Lyme
scrolojl,

Kizamk antikor
Indeks|
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Klimud Rehberler — Steril Viicut Sivilari

o™ 7

Tibbi Mikrobiyoloji Uzmanlan icin

KLINIK ORNEKTEN SONUG Egitim Materyalleri
RAPORUNA UYGULAMA REHBERI
Kongre & Toplanti Sunumlan
Rehberler
Videolar
Bilgi Notlan

Atlaslar

Kendini Sinama Modiilleri

)3 Steril Vicut Sivilari Ornekleri

xtiMup) KLINIKMIKROBIYOLOJi UZMANLIK DERNEGI Ste i Arama

Rehberler n u

Deri,Deri Ekleri Yumusak Doku Ornekleri-Goz Ornekleri Rehberi (2015)

Gastrointestinal Sistem Ornekleri Rehberi (2017)

Genital Sistemn Ornekleri Rehberi (2015)

Kan Dolasimi Ornekleri (Kan Kiiltiirii) Rehberi {2017) ve Kan Kiiltiirii Uygulama Kilavuzu (2013)
Otoantikorlarin Labaratuvar Tanisi Rehberi (2015)

Solunum Sistemi Ornekleri Rehberi (2015)

Steril Viicut Swilari Ornekleri Rehberi (2015)

Uriner Sistem Ornekleri Rehberi (2015)

THSK Ulusal Mikrobiyoloji Standartiar Rehberleri
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Klimud Rehberler — Steril Viicut Sivilari

1.8. Is akis semasi*
\] ¥
Gram boyamada ... m H!ll antijen testinde..........
gorildG / gortimeds saptands / saptanmads

Tibbi Mikrobiyoloji Uzmanlar Igin
KLINiK ORNEKTEN SONUC

RAPORUNA UYGULAMA REHBERI
p RAPOR Ureme ’ RAPOR Bitlin Gremeleri duyaridik
saptanmad: sonuclaryla beraber bildir

Steril Vicut Sivilari Ornekleri

(*)BOS bulgulan ile viral (aseptik) menenjitlerde ve klinik tablo olarak ensefalit diginilen olgularda BOS'ta
viral DNA/RNA aranmalidir.




Klimud Rehberler — Steril Viicut Sivilari

1. 2. Klinik 6rnek mikroorganizma iligkisi
Beyin omurilik sivisi normalde steril bir sividir ve mikroorganizma bulunmaz, 6rnek alinirken kontamine
olmamigsa saptanan butlin mikroorganizmalar etken kabul edilir.

Tablo 1.1. BOS’ta bulunabilecek olasi etken mikroorganizmalar

Olasi Etkenler

| Bakten | wiis | Manmtar | Parait |

Neisseria meningitidis
Streptococcus pneumoniae
Haemophilus influenzae tip b
Escherichia coli
Streptococcus agalactiae
Listeria monocytogenes
Staphylococcus aureus
Gram negatif basiller
Mycobacterium tuberculosis
Treponema pallidum
Brucella spp.

Herpes simplex virus
Enterovirtsler

Human herpes virus 6

Human immunodeficiency virus
Dengue virus

Influenza virus

Epstein—Barr virus

JC polyomavirus

Parvovirus B19

Kuduz virlsi

Kizamik virtsu

Kabakulak virtsi

Varicella zoster virus

Bati Nil atesi virlsu
Cytomegalovirus

Adenovirus

Rotavirus

Lenfositik koryomenenijit virusu

Cryptococcus neoformans Acanthamoeba spp.

Candida spp. Balamuthia
Esmer mantarlar mandrillaris
Aspergillus Sappinia diploidea
Histoplasma capsulatum  Naegleria fowleri
Coccidioides immitis Microsporidia

17



Epstein-Barr virus
Herpes simplex virus
HIV

HHV-6

influenza virus

JC polyomavirus
Kizamik virisi
¥abakulak virusi
Parvovirus B19

Kuduz virisu

PCR/ RT-PCR

Vvaricella zoster virus
Rotavirus
Bati Nil virusu iEM, RT-PCR

Tablo 1.7. BOS'ta bulunan olas etkenler icin onerilen tani yontemleri

T N T I

Mikroskopi, kiftir Kan kiltdri

ARB, kiiitiir, PCR Balgamda ARB, kiiltdr, PCR

AL Serumda antikor

Antikor

Rose Bengal, STA, Coombs'lu  Kan kiiltiini, serumda Rose Bengal, STA, Coombs'lu
Beruealls bilesis Brwralls tartiae

PCR, viriis kiilttira {plazma, bogaz strnintusi)
virus kiiltiird (kan, idrar, bogaz striintisi), igM
(serum)

Virus kultira

viriis kiitiira, RT-PCR (disk ve bogaz siirantiisi)

HHV 6 IgM (BOS), PCR ve HHV6 IgM (serum)
RT-PCR ve virus kiiltiri {solunum yolu orneklerinde)

IgM(BOS, serum), PCR (nazofarinks suruntisu ve idrar)
IgM, IEG (serum), viriis killtiird (tiknik, bogaz)
PCRve 1ZM (BOS, serum)

Antikor (BOS, serum), RT-PCR ve DFA (tukruk ve deri
biyopsisi)

IgM (BOS, serum)

Antikor {serum), RT-PCR ve antijen (diski)

IEM (serum), RT-PCR (kan ve idrar)
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Tablo 1.3. Orneklerin alimi, transferi, kabul veya ret dlciitleri

Ornek alma | Tasima Ornek Tasima stiresi/ Saklama stiresi/ Ret
yontemi kabi miktar Isis1* ISISI Olciitleri

Konvansiyonel Bakteriler icin 21 mL

I | Mantarlar igcin 22 mL <15 dk, Oda isisi <24 sa, oda Isisi
Usul Steri
— "erl Mikobakteriler icin =5 mL Yok
uygun LP tup
Virtsler icin 21 mL <24 sa3,4°C 224 sa, -80°C
Parazitler igin 21 mL <2 sa, Oda isisi Yok

(*) H. capsulatum, C. immitis, B. dermatitidis ve A. fumigatus'un soguk ortamda canliliklarini yitirdiklerine
iliskin az sayida ¢alisma mevcuttur. Bu nedenle bu etkenlerden suphelenilmesi durumunda érnekler en
kisa sturede isleme alinmalidir.

A BOS (virclojik incelemeler disinda) asla
buzdolabina konmamahidir. J
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SSS Enfeksiyonlarinin Laboratuvar Tanisi:

- e Sonuclanma !

Direk J Duyarhlik ve
Klinik lab 1/2 saat Semptomlarla Hizli Y o
. Ozgulluk
birlikte
Hizli antijen Direk
testleri Klinik lab 15dk Semr-)t(-)mlarla Hizl Yanls Pozitiflik
birlikte
Zaman alici
. Antimikrobiyal D ik
ileri tani lab 2-14 giin Kesin ntimikrobly J Duyarhl
Duyarlilik Kisitli
mikroorganizma
Capraz reaksiyon
Klinik lab 2-8 saat Dolayh Otomasyon Retrospektif
immiinsiprese
T i Direk
Molekiiler ileri tani lab/ e N Duyarlilik ve o
Hasta Bagi testler 2-8 saat Canlilik Ozgullik Klinik anlami??
Ll ; gerekmez &

He T. et al: Curr Infect Dis Rep. 2016 November; 18&101 ): 35.



Tanisal Viroloji:

e Viral Kultur:
v Primer/diploid/devamli hiicre hatt
v’ sitopatik etki
v" Shell-vial
v' «coculture»
v' Genetik mihendisligi
ELVIS® HSV hicre hatti
* Mikroskopi
 Sitoloji/Histoloji
* Antijen Saptanmasi

FIG. 1. Uninfected cell cul and cell cul howing CPE of viruses Iy isolated. (A) Uninfected A549 cells; (B) HSV-2 in AS49

cells; (C) adenovirus in A549 cells; (D) uninfected MRC-5 fibroblasts; (E) CMV in MRC-5 fibroblasts; (F) rhinovirus in MRC-5 fibroblasts;
(G) uninfected RhMK cells; (H) enterovirus in RhMk eelis; (1) influenza A virus in RhMk cells; (J) uninfected HEp-2 cells; (K) RSV in HEp-2
cells; (1) monkey virus contaminant in RhMk cells. Magnification, x<85.

Fields Virology Knipe&Howley -6. baski, 2013
Leland DS, Ginocchio CC. CMR; 20(2); 49-78.




Tanisal Viroloji:

 Molekiler Testler:
v’ NAAT

v’ Sekans

v' Mikrocip

* Serolojik testler

v’ Kati Faz: EIA, IFA, RIA

v Fonksiyonel Testler: Notralizasyon
HAI

v Aglitinasyon testleri
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Fields Virology Knipe&Howley -6. baski, 2013



SSS Viral Enfeksiyonlarinin Laboratuvar Tanisi:

Enterovirusler NAAT
MENENJIT HSV NAAT
\YVAY, NAAT
HIV NAAT (plazma)
HSV NAAT
BNV ve diger Arbovirlsler IlgM (Serum ve BOS)?
VZV NAAT, intratekal antikor sentezi?
ENSEFALIT EBV NAAT, IgM (serum ve plazma)
HHV-6 NAAT
Rabies NAAT (BOS ve Tiikriik), Antikor (BOS ve Serum),
FA deri biyopsisi
Mumps NAAT (BOS ve Tikrik), IgM (Serum)
LCMV lgG ve IgM (BOS ve Serum), NAAT, Kiltur
CMV NAAT
ENSEFALIT EBV NAAT
vzV NAAT, intratekal antikor sentezi3
JC NAAT

INAAT (Nukleik Asit Amplifikasyon Testi) aksi belirtilmiyorsa BOS'da gerceklestirilir.
2Test, BOS ve serumda gerceklestirilir. BOS testi Akut Enfeksiyon icin 6zguldir.

3VZV SSS vaskiilopatilerinde intratekal antikor sentezi NAAT’a gére daha duyarli bulunmustur. _ _
Fields Virology Knipe&Howley -6. baski, 2013



SSS Viral Enfeksiyonlarinin Laboratuvar Tanisi:

Molekdiler yontemler/ Serolojik yontemler

seYuksek duyarlilik ve 6zgulltk

e Hiz

s Multipleks testler

s*Kantitasyon

**PCR temelli cesitli yontemler -uygulanabilirlik
s*Laboratuvar sonucu bekleme gerginligi
*Gereksiz test isteme

2 Maliyet etkinlik Altin Standart Testler

— 24




Molekiiler Tani: Duyarhlik Ozgiilliik

TABLE 1. Summary of PCR testing for viral encephalitis

Organism Sensitivity Specificity Comments References
Viruses
Adenovirus Unknown Unknown 120, 219
Arboviruses Unknown (not standardized) Unknown 107, 138, 153, 209
WNV 60% CSF serology is more sensitive 30, 108, 140, 230, 249
BK virus Ligknown 20
Enterovirus 6, 160, 178, 180, 187, 192, 193, 195,
200, 203-206, 239, 240, 246
Herpesviruses
CMV 82-100% in immunocompro- 86-1009%  Quantitation available to monitor 13, 21, 31, 45, 47, 48, 51-57, 98,
mised patients, =60% in con- response to therapy and predict 211, 215, 220, 221, 237, 254, 260
genital CMV infection disease severity
EBV 98.5% as tumor marker in HIV 100% Predictive value in normal hosts is 10-12, 26, 44, 50, 56, 63, 87, 102,
patients with CNS lymphoma unclear; quantitation available for 106, 110, 119, 141, 155, 170, 171,
monitoring response to therapy 183, 219-221, 223, 233, 248
and possibly assessing risk of CNS
disease in HIV patients
HHV-6 Poor positive predictive value for 22, 34,42, 73, 91, 109, 111, 128,
disease (30% positivity in normal 130-132, 145, 152, 222, 227, 228,
hosts) 234, 259
HSV-1 and -2 Quantitation available (see text for 9, 16, 43, 52, 68-71, 83, 84, 102,
multiple uses) 118, 123-127, 137, 139, 143, 156,
159, 163, 174-76, 182, 191, 212,
214, 229, 231, 232, 235, 236, 238,
243, 247, 253
VZV 80-95% in immunocompromised  >95% 8, 59, 66, 75, 93-97, 112, 129, 134,
patients 135
HIV HIV RNA is present at all stages  >95% Quantitation available, correlates 29, 32, 45-51, 53, 57, 77, 99, 151,
with likelihood of neurologic dis- 172, 184
ease, and is useful for monitoring
response to antiretroviral therapy
HTLV-1 and -2 90% for HAM/TSP 90% Quantitation available and may pre- 149, 162, 173
dict risk of neurologic disease
JC virus 50-75% for PML 98-100% Quantitation available for assessing 20, 63, 67, 72, 76, 81, 88, 89, 106,
response to therapy and correlates 133, 157, 202, 223, 225, 226, 245,
with prognosis 258
Measles virus Unknown Unknown  Quantitation available to monitor 105, 123, 136, 150, 242
load in SSPE patients in response
to therapy
Rabies virus 100% 100% 24, 61, 241

Debiasi RL, Kenneth LT: CMR 2004; 17(4): 903-925.25



Molekiiler Tani: Hiz ve Multipleksleme

Table 2

Commercaally available FDA cleared or approved assays for pathogen detection in the CNS,

Mamufacturer Assay Organ sm Technodogy Specimen Comments References
Nane Dpe
Copbesd, Smoywle, CA Xpert EV Asay Enteroviruss Renl-zmme PCR CSF Tegati1s e S’ wmomnsland 51
wawon, Folly inwgreed ad
ssndom acoess, Th30" TAT
aoMervaex, Duham NC NWwESENS EFasy() Bvaroans Assay Ensrovirss NASBA CSF Twgeishe 5" wmamnsiand &0
mgon, Separee nodac xud od
s £ am cnldene 1 o0 SRYS,
amooand ShTAr
Foos Dagnostns, Cyress, Smpdexa HS V-1 &2 Dot HSV-1 HSVZ Real-ame PCR CSF, gonad lesoos | Tawget is e DNA Pod ymerase, 9
CA Semeawiomated, oo extmcina, 1h
T
BsolFare In tics, Salt ' | . L Lm, Nm, : .
A oArefey . g dnts D" Bakteriyel: -y Viral: Fungal:
Zicn By . g - . us, HSV-1 i
Escherichia coli K1, piver | CMYV, Cryptococcus neoformans/qgattii
Haemophilus influenzae, BV,
Abbreviasoas NASBA soclewaad seq | . . s, CMVY, oy HSV 1&2 LV
EK 1, E co K1, Ha, Flearm opdioy ind Listeria monocytogenes, (e ey dby ’ Mo
Neisseria meningitidis, HHV-6,
Streptococcus agalactiae, human parechovirus
Streptococcus pneumoniae VZV

He T. et al: Curr Infect Dis Rep. 2016 November; 18(%1): 35.



SSS Viral Enfeksiyonlarmln Molekﬁler Tanisi:

Adenovirusler Meningoensefalit Serotip 7
Kaltar

ArbovirUsler Meningoensefalit A-B Seroloji

CMV Ensefalit, miyelit A Molekdiler

Direnc tespiti

Enterovirlsler Menenijit A BOS PCR
Diski ve NF Strinti
Genotipe yonelik?

EBV Lenfoma, miyelit A-B BOS PCR reaktivasyon?
Seroloji

HHV-6, HHV-7 Ensefalit A BOS PCR

HSV-1/HSV-2 Ensefalit, menenjit A BOS PCR altin standart

He T. et al: Curr Infect Dis Rep. 2016 November; 18(171): 35.



SSS Viral Enfeksiyonlarinin Molekﬁler Tanisi:

Influenza/Parainfluenza Ensefalit BOS PCR-Taniya yonelme
JC virus «Progressive Multifocal A Molekuler
Leukoencephalopathy» BKV yiksek pozitif ise
yalanci pozitiflik
LCMV Meningoensefalit B Seroloji
Molekuler-transplant
Kizamik virtsu SSPE C Seroloji BOS /Serum indeksi

Beyin dokusu PCR

Kabakulak virisi Ensefalit, menenjit B Serum ve BOS IgM/IgG
beraberinde
Serum ve BOS PCR

Kuduz virtsi Ensefalit B Seroloji (Serum, BOS)
PCR (Tukrik, deri veya BOS)
IFA (Ense /SSS doku biyopsi )

He T. et al: Curr Infect Dis Rep. 2016 November; 18(%1): 35.



SSS Viral Enfeksiyonlarinin Molekﬁler Tanisi:

Parvovirls Ensefalit Serum ve BOS IgM/1gG ve
Serum ve BOS PCR

VzZV Menenjit, miyelit B BOS PCR ve Seroloji

West Nile Virus (BNV) Ensefalit, miyelit B BOS IgM ve Serum IgM

birlikte test edilmeli
BOS PCR Bazen

Zika virus Mikrosefali A PCR (Plazma, idrar, BOS,
Amniyon sivisi, Semen)
Seroloji

A: Molekiler Testler tanida 6nemli
B: Belli klinik formlarda ya da sartlarda-yorum kismi
C: rutin tanida yeri sinirh/ farkh sartlarda

He T. et al: Curr Infect Dis Rep. 2016 November; 18(%1): 35.



Klimud Rehberler — Steril Viicut Sivilari

PCR/ RT-PCR

Kuduz virusu

Varicella zoster virus

Rotavirus

Bat: Nil virasu IZM, RT-PCR

PCR, virus kiilturd (plazma, bogaz surintusi)
Virus kiiltiiri {kan, idrar, bogaz suriintusi), igM
(serum)

Virus kulttru

Virts kaitiira, RT-PCR (disk: ve bogaz siiruntiisi)

HHV 6 IgM (BOS), PCR ve HHVE IgM (serum)
RT-PCR ve virus kiftuni {solunum yolu omekderinde)

IEM(BOS, serum), PCR (nazofarinks struntusu ve idrar)
IEM, IEG {serum), viris kiltiird (tikrik, bogaz)
PCR ve igM (BOS, serum)

Antikor (BOS, serum), RT-PCR ve DFA (tikrik ve deri
biyopsist)

IEM (BOS, serum)
Antikor {serum), RT-PCR ve antijen (diski)
IgM (serum), RT-PCR (kan ve idrar)
30
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SSS Viral Enfeksiyonlarinin Laboratuvar Tanisi:

Serolojik yontemler/ Molekdiler yontemler

BOS IgM — Noroinvaziv hastalik

Serum IgM- Tek tani yontemi (Arbovirisler)
Serokonversiyon ve Titre artis

Notralizan antikor yaniti

lgG Avidite

Kesin Tani

Altin Standart Testler

31



BNV Ensefaliti Laboratuvar Tanisi:

| Symptoms |
EEEEEEEEEEEEER IS S S S S S SN EEEEEEEEEN

» IgG in the serum
1R N N

» IgM in the serum
‘s _________________________________________________________|

IgG in the cerebrospinal fluid

» IgM in the cerebrospinal fluid
HEER HE

PCR in th¢ cerebrospinal fluid

Exposure

Viremia
EEEEEE D .

0123456789 1 1M 12 13 14 15 16 17 18
Days Months

Time after Exposure

Golgeli alan; Semptomlarin basladigi donem
Cizgiler; yaygin hasta profili
Kesik cizgiler; raporlanmis vakalar

Banacloche JG et al: Ann Intern Med. 2004 April ; 140: 545-553.
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BNV Ensefaliti Laboratuvar Tanisi:

Laboratuvar Kriterleri

Destekleyici laboratuvar kriterleri:

1. Serumda BNV 6zgil IgM antikor cevabinin gosterilmesi

(Antikorlar arasi capraz reaksiyon oldugu icin tek basina antikor cevabi stipheli karsilanmalidir)

Dogrulayici Laboratuvar kriterleri:

1. Kanda veya BOS’ta BNV izolasyonu,

2. Kanda veya BOS’ta BNV nikleik asidinin saptanmasi™*

3. BOS’ta BNV 6zgul IgM antikor cevabi

4. Serumda BNV yiiksek IgM titresi ve BNV IgG tespiti ve IgM ve 1gG’nin n6tralizasyonla dogrulanmasi.

[*NOT: idrar ile viriis atilimi da gézlendigi icin idrar numuneleri de laboratuvar tarafindan incelenmektedir.]
[NOT: Laboratuvar sonuclari, diger flavivirlis ve arboviris ailesi icerisinde yer alan etkenlerle

enfeksiyon ve asilanma olasiliklari goz dniine alinarak degerlendirilmelidir.
Bu kosullarda antikora dayali testlerde antijenik benzerlige bagli yalanci pozitiflikler saptanabilmektedir.]



BNV Ensefaliti Laboratuvar Tanisi:

Ulusal Arbovirls ve Viral Zoonotik Hastaliklar Laboratuvari:

Molekiiler Testler: |
* Bosphore Kantitatif RT PCR Kkiti ZEUPNE |wd 0 @ § & B 8§ B s

New Open Save Settings Progress Profile Temp. Samples Analysis Reports Arrange
. ® H Channels Cycling A.Green Cycling A.Yellow
Anatolia GeneWorks®, Istanbu 5= S | oo et
) 3 o 3 . = 9
“% Ignore First g Take Off Adj. | [¥] Outlier Removal... ke Save Defaults ?/| % ignoreFirst % Take Off Adj. | [¥] Outlier Removal... kd Save Defaults 2 ([ 10—
: - 1
2 — g || 12—
Zos| — Zozs | — | = —
| N € B e e —
S0 T 10 15 20 25 30 35 40 45 S0 g 5 10 15 20 25 30 35 40 45 S0 it
: . 'EEEFTEEEE ESEEREENTEEEN &<
° re I te a ra m et re Adjust Scale... Auto-Scale Default Scale Log. Scale Adjust Scale... Auto-Scale Default Scale Log. Scale 27 | ]
= Bark On Bank Off |
) o|[@][= o |[®]= NamedOn | AlOn | ANOI |
[Tee [t | Ct Comment | Given Conc [cop| Calc Conc (copie]: « | [Tyee [0 | Ct Comment | Given Conc (cop| Cale Conc [copie| « | Edit Samples
Unknown 10,88 3433648 | Unknown CT Calculation
Unknown 18439 15516 Unknown
.o Unknown 2168 1612 Unknown Lo ow bk
P O k ® Unknown 552 106 Unknown Threshold lj
Unknown 2649 53 Unknown
7 Eliminate Cycle:
rne . 5 Unknown 28 5 || [e 5 Unknown | [l =
. . 2 2 7| AuoFind Thieshoid
BOS, Serum, Plazma, Idrar SEE | SR | o
’ ’ ’ 3 {* Cycing A Green (Page 1) N/A
25 R=0,99938 Type : Floating
fne R2-0.9878 e
5 8=32,085 Imported Settings > |
Efficiency=1,03
10 -
. 10 16 16
* Dis Kalite Kontrol Programi (QCMD)

Rotor-Gene Q Series Software 2.3.1 VIR 21 yeni bildirim

* |c Kalite Kontrol
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BNV Ensefaliti Laboratuvar Tanisi:

Ulusal Arbovirlis ve Viral Zoonotik Hastaliklar Laboratuvari:

Serolojik Testler:

e IgM/ IgG;

Indirek Immunfloresan Antikor (IFA)
(Flavivirus Mosaic 1 Euroimmun®,Almanya)
BNV,JEV,SHV,KKE

4X titre artisi

capraz rxn!!!

Antibody titers can be determined according to the following table from the fluorescence of the

) different sample dilutions:
* Ornek:
Fluorescence at : z
: ; : S Antibody titer
Serum 1:10 1:100 1:1000 1:10000

* Dis Kalite Kontrol Programi (YOK)

weak

negative

negative

negative

1:10

moderate

negative

negative

negative

1:32

strong

weak

negative

negative

1:100

strong

moderate

negative

negative

1:320

strong

strong

weak

negative

1:1000

strong

strong

moderate

negative

1:3200

strong

weak

strong

strong

1:10000




BNV Ensefaliti : Serolojik Testler

Flaviviriis cinsi

Virus Serocomplex Clade Cluster
West Nile \
'(Uﬂiln - XIV "o > o < '
Japanese encephalitis > Japanese ' ’\ﬁ — N
Murray Valley encephalitis encephalitis / ‘« : « ? il
St Louis encephalitis J Xl | ( | | J%& ‘ »
= . > Mosquito & N, £ \/ s
wengue- \ \ borne ‘ : V DR
Dengue-3 : L R Ncenoms L —
K > Dengue > IX ot oX
Dengue-2
Cengue-4 : / T=3 Capsid
Yallow fever None Vi :
Central European encephalitis ) ) \
Far Eastern encaphalitis 7 Tick-borne >V ¢ Tick-bome

| encephalitis - ‘
Powassan '
Dakar bat None 1 No vector

Capraz reaksiyon tum flaviviruslerin yuzeyinde
E «envelope» proteinine karsi olusan
antikor yaniti nedeniyle meydana gelmektedir

Mukhopadhyay S et al: Nat Rew Microbiol. 2005; 3: 13-22°



BNV Ensefaliti Laboratuvar Tanisi:

Ulusal Arbovirlis ve Viral Zoonotik Hastaliklar Laboratuvari:

Serolojik Testler:

* Notralizasyon Testleri;

Plak Reduksiyon No6tralizasyon Testi
(PRNT) — Vero E6 hlicre hatti

Virus kontrol

Serum ile muamele edilen Virus
=) Plak Sayisi

Titre artisi

e Ornek:

Serum

e Canli Virus - NY99 izolati —BSL 3
e Zaman alici— 10 glin

e Akut/Konvalesan serum

37



BNV Ensefaliti : 2016-2017 Laboratuvar Verileri

2016 2017
Toplam o6rnek
(BOS/idrar/Serum) s 29>
rRT PCR uygulanan 105 169
IIFA reaktif (IgM/1gG//1gM+IgG) 27 29
PRNT Pozitifligi 10 11+1°
Vaka sayisi 2 7417
iller Adana (2)
iy mir Sanliurfa (2)
Manisa Hatay (1)
istanbul (1)
Mersin (1)
Mevsim EylUl-Ekim Temmuz-Agustos (3)-Eylal (3)
IgG pozitifligi saptanan iller Adana
Adana Manisa
Manisa Mardin
Mardin Sanliurfa

Van




Ulusal Mikrobiyoloji Standartlari — Tani Rehberi:

Klinik Tammilama
veya Hasta

Birinci Basamak
Testlor

g
i
]z

fkincl Basamak
Testler

]

Ucunct Basamak
Testler

ENFEKSIYOZNOROLOJIK BOZUKLUKLAI4

MENTAL FONKSIYON BOZUKLUGUVE/VEYA AKUT PARALIZI VE/VEYA KONVULZIYONVE/VEYA ATES, VE/VEYA
MENINGEALIRRITASYONBULGULARIVE/VEYA ISTEMSIZ HARAKETLERVE DIGER NOROLOJIKBULGULAR

Diski idrar Nazal
: Strintu
| !
i Ssolunum
gcot:“)km (Polio) i |yom
nterov o {
PCR+kUitur | -
Rotavirls Ag : Influenza
i Adenovirus
|
5
i
| i
¥ ¥ L 4
Paboiitia Anti-MIV
" 1GRA
vV PCR
PCR+kutur | | ®N Rose Bengal test
Kizamik IgM/19G
Kabakulak IgM/1gG
Mycoplasmaseroloji
EBV, CMV,VZV IgM/I19G
Lyme serolofi
Leptospira serolofi
Arbovirus serolofl
Botulism?
Hayvan deneyl

8Os ﬁ

Yakinmalar

> 4hafta

(._.---..

Hucre sayimy, protein,
Glukoz

Boyamalar (Gram
boyama, EZN, gimza,
cinl miirekkebl)

BOS kaltird

klitir ve Lauwainstein
Jensen)

The wa HSV-1, 2 PCR
{(*imminsiprese
hastada Toxo PCR)

<]

PR

Enteroviriis Rotavirfls LCM,
Arbovirlsier (BENV, Sandfy
Fever Virls, Tick-Borne
Encephalitis Virus), EBV,
Adenovirls Influenza, BNV,
Hantavirag HHVG, CMV, VZV,
Kizamik, Kabakulak, *JC
virus

KUttirys da PCR (+)
tiberkliloz vakslarinda hizh
direng testi

The kiiltiru (Otomatize < L

P14.3.3 Ag,

Rose Bengaltesti,
Wright tasti,

VDRL*,

Fungal kdltir*,
Kriptokok Ag*, Lyme
scrolojl,

Kizamk antikor
Indeks|
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