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Genel Hatlar/ Ogrenim Hedefleri

» Ulkemizde tani konulabilen Arboviruslar
» Arboviral infeksiyonlarda tani algoritmalari
» Laboratuvar tanili olgu sayilari
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Arthropod-borne virus
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Genel olarak Arbovirus tanisinda
onerilen; tani metodlarinin beraber

kullanimidir.
Direct methods Indiract methods
.
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lSmxfkny

o *PCR Ag Ab RZZ"LZ,"zmé aure
ELISA ELISA

Arbovirus enfeksiyonunda PCR en 6nemlisi ciinkt IFA
hastalar antikor gelistiremeden dlebiliyor .




IVI I ) (DNase digestion on the glass
O e u e r a n I fleece for RNA isolation)

c 1. C")rnegin hazirlanmasi e e
Hep)(in, I-)(m, asidik pQIisakkarit, safr@(uzu E(:P Discad low through
tha(Ure, Krisyller w0, P Do
« 2. Viral RNA ekstraksiyonu g S

RNA silikaya, cama baglanir

» 3. Viral RNA'yI cogaltma ve RT-PCR ile saptama
Cogaltilan DNA, agaroz jelde gosterilir (Std PCR)

Cogaltilan DNA, floresan isimayla gosterilir (Real time
PCR)




Molekuler tani
» 1. Ornegin hazirlanmasi

Hepain, ém, asidik polisakkarit, safrj¢uzu
tha(Ure, Kris)éller



Molekuler tani o
» 1. Ornegin hazirlanmasi ol
Heparin, Hem, asidik polisakkarit, safra tuzu *- mi;%; Discard flow through
Bhcg, Ure, Kristaller wn P> ootectouane
« 2. Viral RNA ekstraksiyonu g Pre ok Ak
RNA silikaya, cama baglanir

« 3. Viral RNA'yI ¢cogaltma ve RT-PCR ile saptama

Cogaltilan DNA, agaroz jelde gosterilir (Std PCR)

Cogaltilan DNA, floresan isimayla gosterilir (Real time
PCR)
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1. Enzimatik rxn (Proteinaz K, kaotropik ajanlar); hucre yapilari,
proteinler, lipid yapilari ve RNA'y1 parcalayan Ribonukleaz bozulur.

2. Silika yuzeyli (+) manyetik boncuklara RNA (-) baglanir. (Boncuklu

kuyucuk)

Manyetik boncuklara baglanan total RNA'y1 miknatis ile ayrilir.

RNA disindaki maddeleri uzaklastirmak igin yikama

RNA'y1 boncuklardan ayirmak icin ortami notr hale getiren ayirma

(elution) tamponu koyulur.

6. Yeni bir tipe cikan ekstraksiyon urunu aktarilir.

koW



Molekuler tani

» 3. Viral RNA'yI cogaltma ve RT-PCR ile saptama
Cogaltilan DNA, agaroz jelde gosterilir (Std PCR)

Cogaltilan DNA, floresan isimayla gosterilir (Real time
PCR)
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Serolojik tani



INDIRECT 1gG or IgM EIA

Anti-human IgG or
IgM horsoradish
peroxidase
canjuoate

Serum IgMm Serum
requires Qor oG
removal of

G

Viral
A VY VAV

-antihuman IgM(kaplama-1
gece)

-hasta ornegi (IgM)

-KKKA Antijeni (Pozitif ve
negatif)

-HMAF (Hiperimmun mouse
ascitic fluid)

-Konjugat (Antimouse IgM-
HRP)

-Substrat

CAPTURE IgM EIA

Streptavicdin peroxikiase

Biotnyimed monocional
antibody 1o vieal anbigen

Virad Ankgen

#Y Serum g

Ant-human gt

x x x capture antibod,

IgM captured fom
Test specimen —







otralizasyon

Antikor (+), cpe (-)  Antikor (-), cpe (+)




Virus titrasyonu

0.1 mi 0.1 mi

Virus

| stogundan
10 kati
dilusyonlar

' hazirlanir

Virus stock 0.9 ""U ':.
Monolayer = & =

hiicrelere ekim
yapilir. Virusun
hlicreye tutunmasi
icin inkdbe edilir.
Jel formasyonuna
neden olan agar
eklenir. inkiibasyon
sonrasl komsu
hicrelere virusun
yayilimi jel
sayesinde sinirlanir.
Her bir virus enfekte hicrelerde hiicre hasarina baglh olarak plak denen
yuvarlak zona neden olur. Canli hiicreleri kv boyayarak plak ve hicreler secilir
hale getirilir. 1.7 x 108 PFU/ml
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KKKA
Hantavirus

. Tatarcik hummasi
. Bati Nil Virusu

TBE

. JE
. YF

8. Dengue
9. Chikungunya

10.Ebola virus
/Marburg virus

11.Sindbis virus
12.RVF
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. KKKA 8. Dengue

Hantavirus 9. Chikungunya
Tatarcik hummasi 10.Ebola virus
Bati Nil Virusu /Marburg virus
TBE 11.Sindbis virus
JE 12.RVF

. YF



2-Hantavirus Tanisi

RT-PCR (Standart ters transkriptaz
polimeraz zincir reaksiyonu)

* In-house (Laboratuvar yapimi)




Hantavirus Tanis =

Serolojik Testler
laM.laG

* ELISA (Ticari)—yalanci
pozitiflik, negatiflik

* IFA (Ticar)
* Immunblot (Ticari)(=Line

Immunassay)




Attachment and
binding to receptor
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Transkripsiyon,
replikasyon ve Viral
proteinlerin Uretimi ER
ve Golgide mg.

IFA’da bu proteinlere
baglanan antikor
varliginda:
Perinukleer granuler
1Isima (Golgi)
izlenebilmektedir.

IgM ve IgG icin
%100 duyarli
%98 spesifik

Lederer S, 2013




Hantavirus Tanisi  » -

Serolojik Testler

IgM.1gG

* ELISA (Ticari)—yalanci

pozitiflik, negatiflik
* IFA (Ticar)

* Immunblot (Ticari)(=Line

Immunassay)

DOBV Dobrava s

HTNV Hantaan s

SEOV Seoul ™~

SNV Sin Nombre

ANDV Andes

IgG
IgM

Kontrolle

IFA ile yakalanan pozitiflikler,
daha spesifik olmasi nedeniyle
immunblot yéntemiyle

Saaremaa Seoul
v A
Dobrova Puumala
v A
Sin nombre Hantaan

dogrulamaya alinmaktadir.
Bu yontemde nukleokapsid
antijenlerine karsi olusan

antikorlar yakalanmaktadir.



2009 2010 2011 2012 <20M -

*ZoonBEkasayekt HOIANsasiklar Daire Ba§..|{EI1|IEI

*Bati karadenizde Puumala serotipine, Trabzon ve Giresun basta olmak lizere
Dobrava serotipi gériliiyor. i¢c bati Anadoluda da DOBV gériiliiyor.

*Akdeniz ve Gliineydogu Anadolu bolgesinde vaka gorilmiuyor.

*Vaka -Mortalite orani yillara gore % 3-10 arasinda degismektedir.



3. Tatarcik hummasi



Tatarcik Hummasi rtRT-PCR

B Rotor-Gene Q Series Software - SANDFLY REAL TIME PCR 2011-03-08 {1) - [Quantitation Analysis - Cycling A.Green (Page 1)]
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Tatarcik Hummasi IFA

oFSV

. KKKA ile ayrimi !
-Klinik

-goruldugu mevsim
-IgM carpraz pozitifligi






4. Bati Nil Virusu



Bati Nil Virusu Tani Algoritmasi
rRT-PCR (BOS, Serum ve IDRAR!)

Ticari Kit(Kantitatif)
in-house (Ozkul A et-al)
Serolojik Testler (IgM,IgG)

ELISA (Ticari)
IFA (Ticari)
Avidite testi

No6tralizasyon testi

Ann Intern Med. 2004;140(7):545-553.

Exposure

Viremia

IIII-I*----

PCR in th

IgG in the serum

IgM in the serum

IgG in the cerebrospinal fluid

IgM

in the cerebrospinal fluid

cerebrospinal fluid

012 3 456789 1M 11 12 13 14 15 16 17 18

Days

Months

Time after Exposure




Bati Nil Virusu

 PCR; (-70¢ C)
— Plazma veya serum (llk ginler)
- BOS
—|drar (>10 glin, 31. gun!)

Barzon L et al.,] Clin Microbiol. 2014
Sep;52(9):3411-3



BNV Avidite testi

Dlsuk avidite (Ureli/Gresiz OD <%40);<20 gun gecirilmis

enfeksiyon
Yuksek avidite (>%60); >40 gun o6nce gecirilmis

enfeksiyon W “
fow-avidity IgG

low-avidity
high-avidity 1gG

lgG

+urea
>

gt I destroyed
B, bond
virus antigen ~

high-avidity

without urea with urea




BNV Mikronotralizasyon testi
Virus Titrasyonu (1. hafta)

RKl ile eslesme projesi kapsaminda canli viruslar (Lineage 1-NY99 ve Lineage 2-hEJa) 2013
yili sonunda temin edildi.

2014 yil basinda BSL-3 laboratuvarinda c¢alismalara baslandi.

Virus titrasyonu (Lineage 1-NY99 ve Lineage 2-hEJA) (1/10....1/108)..>cpe
1. glin; Vero EG6 hiicresi hazirlaniyor.

2. glin; virus ekleniyor.

5. glin; intakt hiicre sayisina gore kuyucuklarin yarisinda cpe’ye neden olan virus titrasyonu
(TCIDg,) hesaplanir.
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BNV Mikronotralizasyon testi
(2. hafta)

* 1.gln Vero E6 hiicresi ekiliyor.
e 2. gun hasta serumu ekleniyor. Ardindan titre edilmis virus ekleniyor.
* 5. glninvert mikroskop altinda degerlendiriliyor.

1 2 3 4 5 6 7 8 b 10 11 12
Serum 1 Serum 1 Serum 2 Serum 2 cell virus
1.5 1.5 1.5 1.5 control control
Serum 1 Serum 1 Serum 2 Serum 2 cell Virus
1:10 1:10 1:10 1:10 control control
Serum 1 Serum 1 Serum 2 Serum 2 cell Virus
1:20 1:20 1:20 1:20 control | control
Serum 1 Serum 1 Serum 2 Serum 2 control control
1:40 1:40 1:40 1:40 titer-2 titer-2
Serum 1 Serum 1 Serum 2 Serum 2 control control
1:80 1:80 1:80 1:80 titer-1 titer-1
Serum 1 Serum 1 Serum 2 Serum 2 control control
1:160 1:160 1:160 1:160 titer titer
Serum 1 Serum 1 Serum 2 Serum 2 control control
1:320 1:320 1:320 1:320 titer+1 titer+1
Serum 1 Serum 1 Serum 2 Serum 2 control control
control control control contrgl. titer+2 | titer+2

Hasta serumunda nétralizan antikor varsa hicrelerde cpe izlenmiyor. ‘ e P
:&) ' 2 e ‘,)n‘-e‘, - 'jfj ! v"..;'




Incidence (per 100,000 population)

0.01-0.09 @ 2010 confirmed case

0.10 ~0.19 @ 2010 probable case
E—— 0.20-0.29 B 2011 confirmed case
m—— 20.30 [l 2011 probable case

2010; Manisa, izmir, Aydin, Mugla, Sakarya, Antalya
2011; Aydin, Antalya

2012; Edirne, Tekirdag

2013;Ankara, istanbul (PCR pozitif vakalar)

2014; Edirne, Antalya



TBE/YF/JEV

* ELISA
* IFA
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. KKKA

Hantavirus

. Tatarcik hummasi
. Bati Nil Virusu

. TBE

. JE

. YF

8. Dengue
9. Chikungunya

10.Ebola virus
/Marburg virus

11.Sindbis virus
12.RVF
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Acute illness Days

Guzman MG, Nature Reiews, 2010



Simmons CP et al;
N Engl J Med 2012;366:1423-32. "ﬁml ant|gen

IgG (secondary infection) +*

Sekonder enfeksiyonr
IgW/igG <1.8-2 veya
IgG avidite >50%

Virus infection @ 4 @
(with potential antibody- B3l e ,& '

pe dependent enhancement) ‘ ﬁ
P P S f
Bl e —\A o We

Virus-infected natural killer cells /| Cytokines!
macrophage or and memory T cells u°‘ Ve &

dendritic cells
v
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3 3

0 aaARNo, ARG =
Tiy OGS Y )
Lipd. 2 > 4 )
— — i‘  EeiEaa g S -“i’ e =




- Geldigi Ulke m

Eylal 2011
(Izmir)

2 Mart 2013
(KdIn-Ankara**)

3 Nisan 2014
(Ankara)

4 N_isan 2014
(Izmir)

5 Mayis 2014
(Antalya)

6 Ekim 2014

(Istanbul)

Hindistan '
Sri Lanka (KIT sonrasi)
Tayland *
Filipinler *

Tanza nya*
Japonya *

Ex

Ex
(otopsi numunesi)

v

Sag

v

Sag

v

Sag

Isvicre

Turkiye

Tayland

Filipinler

Tanzanya

Turkiye



Dengue ve WNV tanisinda!

ASISI OLAN FLAVIVIRUSLER
e Sart humma
* Japon ensefalit virusu

* Kene Kaynakli Ensefalit virusu

1IgM, 1gG carpraz pozitifligine neden olur.
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KKKA

. Hantavirus

. Tatarcik hummasi
. Bati Nil Virusu

. TBE

. JE

. YF

3. Dengue
9. Chikungunya

10.Ebola virus
/Marburg virus

11.Sindbis virus
12.RVF



Countnes and territories where chikungunya cases have been reported*
(as of March 10, 2015)
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Olgu Sunumu/Case Report Mikrobiyol Bul 2012; 46(1): 122-

Ankara’ya Hindistan Yeni Delhi‘den Gelen Bir
Chikungunya Atesi Olgusu: Tiirkiye'nin ilk Yurt Di
Kaynakli Olgusu ve Literatiiriin Gozden Gecirilme:

An Imported Chikungunya Fever Case from New Delhi, Indi
to Ankara, Turkey: The First Imported Case of Turkey and
Review of the Literature

Dilek YAGC] CAGLAYIK!, Yavur UYAR', Gillay KORUKLUOGLU?, Mustafa ERTEK?,
Serhat UMAL?

9 }J" 24th Barcelona, Spain
> 10 - 13 May 2014
e e
- Tarih Geldlgl Ulke m 308 ESCMID Zumesenoramens o

Aralik 2010 Hindistan Sag
(Ankara) (esinde
IgG+) =

2 Temmuz Tayland Sag

2013

(Ankara)
3 Temmuz Tayland Sag

2013

(Ankara)
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KKKA

. Hantavirus

. Tatarcik hummasi
. Bati Nil Virusu

. TBE

. JE

. YF

3. Dengue
9. Chikungunya

10.Ebola virus
/Marburg virus

11.Sindbis virus
12.RVF



Ebola virusu



Salgin takibi ve surveyansin
saglanabilmesi icin

Telefon ile Bilgilendirme

Daire

Tl Sube/Birim is Tel Adres

Ad Soyad  Gorevi

Viral
Zoonotik ve  Homorajik
Vektorel Atesler Ve

A UZM.DR. Hastaliklan Riketsiyel 565 5675 G Blok 1.Kat
BATTAL .
Daire Hastaliklan
Baskanli;m  Kontrolu
Birimi

Watertight Primary Receptacle

Glass, Metal, or Plastic* .
i il fragie primary receptacies Infectious Substance
are placed in a single secondary
packaging, they must be either Absorbent Packing Material
individually wrapped or separated so (for liquids)

as fo prevent contact between them

Distan kapakli cryovial ve
uclu tasima paketi temini,
HSM ‘lerinden yapilmalidir.

2 Watertig
Secondz
Packagil

Rigid Ou
Packagil

#,,;s"" UN Package

§ (5:/
Infectious Substance 4 @W‘” Certification Mark
Label .
Shipper or
Proper Shipping Name | Consignee
and UN Number / Identification
\s
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BSL-3 sartlarinda inaktivasyon
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Algorithm for Ebola virus disease laboratory diagnosis

Tanisal algoritmada PCR ile 2 farkl hedef
bolgede pozitiflik elde edilirse kesin vaka kabul
edilmektedir.

Handling blood

Malzria and other HF:
— aetiological investigations

. SHELMEN acoording o risk assessment

___________________

( CDC puidance —

Fequest second sampile

at day 3 after symphom onset
OR
after 2&h for 2 patient with

high-risk exposure

g E
IH_Ne;:hu:

Sample taken within
4E hours after symptom onset

4 Tes | 08
Patient with high
risk expasure

Patiert Urder Investigation I
[PLA] = )
<
_______________________ O

For puidance. contact EL GUARKDHIP
Logrdingtoror HEC membear

Blood specimen
sent to B513 or B5L4 boratory
fior Ebolz virus nucleic acid

iP‘osil:iw:l

detection [PCR)

Mo EVD case: EVD comfirmied caze




VIRION .

L geni mutasyonlardan
korunmus bir bolgedir.

Ebola ¥’

e Screening (tarama) PCR— L gen bolgesi

Filovirus Screen RT-PCR Kit 1.0

05/2014

Ebola 3 T -
FI|OVII‘US Type RT-PCR Kit 1.0

08/2014

e Confirmatory (dogrulama) PCR— GP ve NP

Bundibugyo ebolavirus

o0 L]
gen bolgeleri
Zaire ebol
Sudan ebol
Reston ebol Rest




Plasma rr .ﬁ 1163 480

viral RMA r "
! [ B ] ~1:81,920

! %
L 140 950

IgG antibody titer
& --8----0--8 -1:20,480

- 1:10,240 Ih- VP35 VP40 (GRISGP VP30 VP24 [TLTT
= | 1-5130 . g 3 i) T Tk
E 8
g =
g »-0 4 p-o -9 -1:2560
[ \ r I . . .

8 >0-o & \ | .s  Filovirus Screen RT-PCR Kit 1.0
5 IIL 05/2014

= L 1:640

g IgM antibody titer

£ - ---@--8 -1:320

i1 L 1:160

- Kreuels B, 2014,
NEIM

viral RMA

Urine
viral RMA

T ! ! T T T T T ! ! T T T T T ! ! T T T T T T !
1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Day of lliness

Flgure 2. Timeline of Viral RNA Load in Plasma, Sweat, and Urine and A“tlbﬂd"' Titers in Plasma.

Agustos 2014 te Slerra Leone’de 6 gunde PCR |Ie tan| koyulan ve akablnde Almanya’da takip

edilen Senegalli WHO calisaninda
L genini yakalayan PCR kiti ile 17. giine kadar plazmada, 30. gline kadar idrarda pozitiflik

gdsterilmistir.
Plazmada EBOV RNA klirensinin 7. glinlinde yani 26. glinde dahi enfektif virlisiin varligi idrarda

saptanmigstir.



Ebola Virus Disease in West Africa
EDPLN laboratories for Ebola or Marburg virus diagnostic

2014 yiliicinde pozitiflik
saptanmamistir.

-

é AFR-EDPLN laboratories with capacity Global EDPLN laboratories supporting
for Ebola or Marburg virus diagnostic the Guinea Ebola outbreak response

EDPLN : Emerging and Dangerous
pathogens Laboratory Network

ﬁ Senegal
1 Institut Pasteur de Dakar

Gabon

2 Centre International de Recherches
Médicales de Franceville
South Africa

3 é National Institute for Communicable
Diseases

Uganda

4 Uganda Virology Research Institute
Kenya

5 Kenya Medical Research Institute (KEMRI)

Germany
Bernhard-Nocht-Insigdt fur Tropenmedizin (BNI)

France
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Rift Vadisi Atesi

Hayvan ile temas

Afrika (S. Arabistan, Yemen)

Aedes spp.

Kanamali ates, retinit, hepatit

Geographic distribution of Rift Valley fever outbreaks

Feegion or provinas that has reported large Rift Valley fever outbreaks a

Country atrisk for Rift Valley fever ivirelagical or serokogical evidence )
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anthe part of the Werd Health Organization concarning the legal status of any cor wy ar area or of its authortins.
of concerning the delimation of its frantiers or boundaries. Dotted lines onmaps represent approximate berder lings for which
there may ot yet he full agresment.
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Sindbis Virus

 Alfavirus....>artralji on planda.
* Kuzey Avrupa
» Culex spp.

Sindbis virus

® large distribution

® outbreaks in South
Africa and northern
Europe
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Ozet/ “Aklimizda kalsin”

» Tani algoritmasinda belirleyici olan;
Yasadigi yer/ seyahat ettigi yer-dondugu tarih
AsI hikayesi
Vektor temasi
Klinik ozellikler
Virusun ¢ogalma kinetigi/konak cevabi/viremi suresi

Serokonversiyonun gosterilmesi igin ¢ift serum
orneginin saglanabilmesi (2 hafta ara ile)

o 0k WhPE



« Sabriniz icin tesekkur ederim.

» |letisim bilgileri:
dilekyagci@gmail.com
dilek.yvagci@thsk.gov.tr
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