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Bati Nil Viriisii (BNV)-Giris-tarihce

« Insanlar, atlar, kuslar ve vahsi hayvanlarda
norolojik semptomlar

« Norotropik, arbovirus (Artropod Borne)

 Sivrisineklerle bulasan, RNA virus

Petersen LR. Emerging Infectious Diseases 2001.



BNV-Giris-Tarihce

» |k kez 1937’de Uganda’da Bati Nil bdlgesinde bir
hastanin kanindan izole

« 1953 yilinda Nil deltasinda kuslarda ( karga ve
guvercinler)

« Atlarda ve insanlarda norolojik bozukluklara yol actig:
1950’li yillarda bildirilmis.

« Kaydedilen ilk epidemi 1951 yilinda Israil’in Haifa kenti

Murque B. Ann N Y Acad Sci. 2001
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BNV-Epidemiyolojl
]::uce -"7. :;:Am

NN

1996 ALGERIA *./ (951
Y 1950 ISRAEL
EGYPT ‘

FIGURE 1. Major outbreaks reported in the Mediterranean basin: 1950-2000,

Murgue B. Ann N Y Acad Sci. 2001
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BNV-Epidemiyolojl
* 1999- Yeni Dunva

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
county, United States, 1999
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The New England
Journal of Medicine

Copyright @ 2001 by the Massachusetts Medical Society

VOLUME 344 June 14, 2001 NUMBER 24

THE OUTBREAK OF WEST NILE VIRUS INFECTION
IN THE NEW YORK CITY AREA IN 1999

Denis NasH, PH.D., M.P.H., Farzap MosTtasHARI, M.D., M.S.P.H., ANNIE FINE, M.D., James MiLLEr, M.D., M.P.H.,
DanIeL O'Leary, D.V.M., KrisTY Murray, D.V.M., ApAa Huang, M.D., AMy RosenBerG, M.D., Asey GREENBERG, M.D.,
MARGARET SHERMAN, R.N., Susan WoNG, PH.D., AND MARCELLE LAYTON, M.D.,

FOR THE 1999 WEST NIiLE OuTBREAK RESPONSE WORKING GROUP*



BNV-Epidemiyoloji

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
county, United States, 2001
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BNV-Epidemiyolojl

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
county, United States, 2002
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BNV-Epidemiyoloji

West Nile virus neuroinvasive disease incidence reported to ArboNET, by
county, United States, 2003
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BNV-Epidemiyolojl

Average annual incidence of West Nile virus neuroinvasive disease reported to CDC by county, 1999-2016

0.00
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B =200 . -

Source: ArboNET. Arboviral Diseases Branch. Centers for Disease Control and Prevention



BNV-Epidemiyoloji

West Nile virus neuroinvasive disease incidence reported to CDC by year, 1999-2016
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Source: ArboMNET. Arboviral Diseases Branch, Centers for Disease Control and Prevention



BNV-Epidemiyoloji-ABD

1999-2016
* 46.086 vaka
« 21.574 noroinvaziv (1888 olum %9)

« 2017 olum (%4)




BNV-Epidemiyoloji-2012

« 2001; Kanada'da
kuslarda

« 2002; Meksika’da
Kuslarda ve
atlarda,

« 2004: Meksika’'da
Insanlarda

Elizondo-Quiroga D. J Glob Infect Dis. 2013
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BNV-Epidemiyoloji-Turkiye- 2010

«Milliyet.com.tr Son Dakika Yazarlar Siyaset Ek

Eum Gundem Dunya Ekonomi 5Spor Arena Video Seyahat Ke

Haberler > Gindem > Manisa'da hastanede korkutan climler

Manisa’da hastanede korkutan olumler

Mehmet Hakkl OZBAYIR /OHA 2508.2010 - 00:00 | Son Guncelleme: 2508 2010 - 11:0°

Manisa Devlet Hastanesine ates, trombositopeni (kan pihtilasmasinda gérevli
hiicrelerin azalmasi), biling kaybr ve dokiintii sikdyetiyle 1.2 Agustos'tan itibaren
basvuran 16 hastadan 6'si hayatini kaybetti. Hastalardaki belirtilerin Yunanistan'in
kuzeyinde sivrisineklerle bulasan Bati Nil Atesi hastaligiyla benzerlik gosterdigi
aciklandi. Manisa Devlet Hastanesi nden yapilan agiklamada ise yapilan tahlillerde
salgin hastalik bulgusuna rastlanmadigi ifade edildi.



BNV-Epidemiyoloji-Turkiye
Manisa - 2010 - Agustos

Manisa Devlet Hastanesi

* Yuksek ates, biling bulanikhgi, konfuzyon, bazi
olgularda ishal, bulanti- kusma, vucutta dokuntu ile
getirilen ve ensefalit dugsunduren bulgulari olan
olgular

« 3 olgunun kesin tani almasi
« RSHMB tarafindan calismalarin baslamasi
* Nisan 2011 bildirimi zorunlu hst listesine alinmasi




BNV-Epidemiyoloji-Turkiye

Emergence of West Nile virus infections in humans in

Turkey, 2010 to 2011

H Kalaycioglu (h.kalaycioglu@hotmail.com):, G Korukluoglu®, A Ozkul?, O Oncul®, S Tosun3, O Karabay#, A Gozalan*, Y Uyar:,
DY Caglayik?, G Atasoylus, A B Altas®, S Yolbakan*, TN Ozdens’, F Bayrakdar?, N Sezak3?, T S Pelitli®, Z O Kurtcebe®, E Aydin®,
M Ertek*

 Temmuz-Kasim 2010
* 47 olgu (35 olasl, 12 kesin olgu, 40’1 noroinvaziv)
* 10 olgu exitus



SURVEILLANCE AND OUTBREAK REPORTS

Emergence of West Nile virus infections in humans in

Turkey, 2010 to 2011

H Kalaycioglu (h.kalaycioglu@hotmail.com)’, G Korukluoglu?, A Ozkul?, O Oncul?, S Tosun3, O Karabay#, A Gozalan?, Y Uyar,

D Y Caglayik®, G Atasoylu®, A B Altas?, S Yolbakan®, TN Ozden®, F Bayrakdar®, N Sezak?, T S Pelitli®, Z O Kurtcebe®, E Aydin®,
M Ertek*
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BNV-Epidemiyoloji-Turkiye
. |k calisma; 1964 yilinda RSHM Heperkan ve ark.

Izmir, Erzurum, Adana ve Diyarbakir illerinden 559
serum ornedginde hemaglutinasyon inhibisyon
yontemi ile serolojik tarama calismasi

_______|15yas _|615yas | >16
08

|zmir % 1.7 % 9.1 % 8
Diyarbakir %11,2 %47,/ %62, 7
Adana %23.,5 %69 %75

Heperkan Y, Ari A. Tirk Hij.Tec. Biyol. Derg. 1964,24:113-117.



BNV-Epidemiyoloji-Turkiye

Arastirmacilar Y;rl']" Yontem Cahsilan Popiilasyon Balge / Il Calismamn Sonucu
Radda veark. g7y HI, NT Evcil Hayvan (serum) (214 Ankara ve Hatay BNV aktif %20-%0,9
(54) koyun)
Ariveark. (55) 1972 HI insan (serum) kzmi, Istanbu, Seropozitifik saptands
: Ankara, Konya PO P
i Sanlwrfa,Mardin, Diyar- )
Meco 0. (56) 1977 HI Insan (serum) bakar, Elazig, Siirt %38 - 42,8
) L %29,1(Hl )
Serter D. (57) 1980 HI, NT Insan (serum) Ege Bolgesi %21 5(NT)
_ :;“rk“:ﬂ;;“g;; :gl} Hatay, Adana, Antalya, Katir (%2,5), siir (%4), kpek
Ozkul A. (58) 2006 HI, NT Pe " ' Mugla, lzmir, Urfa, (%37,7), at(%13,5), koyun(%1)
koyun (100) ve insan (88) .
Bursa, Ankara ve insan(%20,4)
(764 serum)
insan (181saghikli kan , 216 (IIFT)
Ergunay K. (59) 2007 IIFT, NT donéii) Sanhwrfa/5iverek %9.5(NT)

Uyar Y. Turk Hij Den Biyol Derg. 2016
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BNV-Epidemiyoloji-Turkiye

ELISA, IIFT, Dondr (2516 saglikl kan Ankara, Konya, Yozgat,
Ergunay K. (63) 2010 PRNT dondiii Sivas %0,99 (ELISA, IIFT), %0,56(PRNT)
Insan (2821 saglikh kan %2,4 (ELISA),
Hizel K. (64) 2010 ELISA, PCR dondii Ankara BNV RNA(-)
Kalaycioglu H. 2012 ELISA, IFA, Rutin stirveyans (Klinik Manisa, Sakarya, Mugla, 37 olas,
(13) PRNT olgular) Balikesir, Izmir (15 il) 12 do@rulanmis vaka
" Real-time Insan (klinik vaka) ve e Insan/BNV RNA (+),
Ozkul A. (63) 2011 PCR, PRNT at(180) Ankara ve Eskisehir at %31,6 (PRNT)
Insan (1200 saglikhi kan %1,6 (ELISA),
Ayturan §. (61) 2011 ELISA, PRNT dondii Ankara %0,8( PRNT)
. Real time Insan (729 saglikli kan .
Sahiner F. (60) 2012 RT-PCR donéri) Ankara BNV RNA (-}
Real time Samsun, Sinop, Amasya,
Yazic1 Z. (67) 2012 RT-PCR At(120) Tokat BNV RNA (-)

Uyar Y. Turk Hij Den Biyol Derg. 2016
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BNV-Epidemiyoloji-Turkiye

ELISA, IFA, ; . . Mardin/Zergan nehri
Karakoc ZC. (62) 2013 MNTA Insan (307 sipheli vaka) — MNTA (%17)
. i3 Klinik vakalar;1 BNV BNA (+), 4
ELISA, IFA, insan (18 klinik bulgulu . I-i::lhrmi_, TEk‘riakga’l BNV RNA ve NT(+), 2 NT ve IgG
Erdem H. (66) 2013 NT, vakalar, 296 saglikl1 kan irklaretl, Canakkale, avidite (+),
g . Istanbul, Corlu, . .
1gG Avidite dondrii) Ce . Kan donarleri; %7,4 (ELISA) ve
REZRON %1,7 (NT)
Sigir (70), at(70),
i koyun (70], N , .
Albayrak H. (68) 2013 C- ELISA keci (70), Karadeniz Bolgesi %2,85 (keci)
buffalo(70),
PRNT ; At (S.Urfa- Van /%13,8
-%10,5), ordek (Kars/%9,9),
At (389), drdek (423), sanbwrfa, Kars, Van, insan (Mersin/%12,1)
Ergunay K. (69) 2014 il koyun (102),insan (266) Adana, Mugla, Mersin PCR; at (Adana, Mersin, Mugla/
%4,9-%8,2-%19),
insan (Mersin/ BNV RNA (-))
IHC, I5H, At (5 /ndrolojik semp- v ) ELISA, ISH,
Toplu M. (71} 2015 ELISA tomiu) Ege Bolgesi IHC (pozitif)
Bicerlioglu SU. ELISA, real ; - . —
(70} 2015 time PCR Insan (438 saghkh dondr) lzmir %2,51 (ELISA)
ELISA, IFA, insan (226 saglikl kan Edirne, istanbul, %0,9 (ELISA),
SakarE. (£2) ml PCR donirii) Kocaeli, Sakarya BNV RNA (-)

Uyar Y. Turk Hij Den Biyol Derg. 2016
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Alanya’da Bati Nil Virusu Ensefaliti: Bir Olgu Sunumu

West Nile Virus Encephalitis in Alanya, Turkey: A Case Report

Haluk Erdogan

Baskent ljniversiteai, Alanya Uygulama ve Arastirma Merkezi, Infeksiyon Hastaliklan ve Klinik Mikrobiyoloji Bolimi, Alanya,

Antalva, Tirkiyve

Ozet

Son yillarda serolojik olarak kanitlanmig Bati Nil virusu (BNV) in-
feksivonlan Tirkive de dnemili bir halk saghd problemi haline gel-
misgtir. Burada acil servise ylksek ateg, dokuntd, biling bulanikhg
ve ylrimede zorluk sikayetiyle basvuran ve olasi BNV ensefaliti
tamisi alan 43 yasindaki erkek bir olgu sunulmustur. Hasta verilen
destek tedaviyle iyilesmistir. Bu olgu Olkemizde yaz-sonbahar do-
neminde nedeni aciklanamayan aseptik menenjit veya ensefalit
tanisi alan olgularda, BNV ensefalitinin de ayinci tanida daginal-
mesi gerektigini gostermektedic Kiimik Dergisi 2015 28(2); 87-8.

Anahtar Sdzciikler: Bat MNil virusu, ensefalit, menenjit.

Abstract

West Mile virus (WNV) serologic evidence has been well dem-
onstrated throughout Turkey., A 43-year-old male patient who
presented to emergency sernvice with high fever rash, muscle
weakness, altered mental status and was diagnosed as WV
encephalitis is reported. The patient survived after supportive
treatment. This case shows that WMV encephalitis should be
considered in the differential diagnosis of patients with asep-
tic meningitis or encephalitis of unknown eticlogy especialty in
summer and early fall in Turkey. Kiimik Dergisi 2015; 28(2): 87-8.

Key Words: West Mile virus, encephalitis, meningitis.
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( # ) Halk Saghgi Genel MuUdorlogu

TC. Saghk Bakanhg

Zoonotik ve Vektorel Hastaliklar Daire Baskanhgi Istatiksel Verileri

BATI NiL VIRUSU - Vaka ve Olim Sayilari, Morbidite ve Mortalite Hizlan, Turkiye, 2010-2016

Maorbidite Hizi . Maortalite Hizi
Yillar Nufus Vaka Sayisi (100.000) Olum Sayisi 1.000.000)
2010 73.722.988 47 0,064 10 0,14
2011 74724269 5 0,007 0 0,00
2012 75.627.384 5 0,007 0 0,00
2013 76.667.564 3 0,004 0 0,00
2014 77.695.904 i 0,003 0 0,00
2015 76.741.053 0 0,000 0 0,00
2016 79.814.5871 2 0,003 1 0,00
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BNV-viroloji
 Flaviviridea ailesinden Flavivirus cinsi

« Japon Ensefalit serokompleksi tyesi
— Japon ensefalit virusu
— Alfuy virus (ALFV)
— Cacipacore virus (CPCV)
— St. Louis ensefalit virisu (SLEV)
— Murray Valley ensefaliti virus (MVEV)
— Usutu Virus (USUV)
— Yaounda virus (YAOV)
— Kunjin virus (1999 yilinda BNV alt tipi kabul edilmis)

 Virionlari sferik, zarfli, yaklasik 50 nm capinda
Ikozahedral simetriye sahip

« Pozitif polariteli, tek zincirli RNA virusu

Scherret JH. Current Topics in Microbiology and Immunology 2002



BNV-genom-sematik

« 10 olgun viral protein (tek bir polipeptidin proteolitik
ayrismasi ile)

« 3'U yapisal + 7’si yapisal olmayan (replikasyona katilan)

S tructural Fon-structural—— REEEL
vy __ Y \ v_7 7V y_vy ¥

c | prm] e | SWSTIFR 8] =wss==IgA | | a6 =wss=—
-l

Structural Non-5tructural
C: Capsid N51: secreted glycoprotein
(pr)M: (pre)Membrane N52A: inhibits IFN-3 promoter activity
E: Envelope NS2B: virus protease cofactor

N53: virus protease, helicase

NS4A: membrane alteration

NS4B: membrane alteration, IFN inhibition
N55: methyltransferase, RARP

Rossi LS. Clin Lab Med. 2010 March



BNV-viroloji

NS1 proteini; primer immun yanittan kagista onemli
NS1’; JEV uyelerinin noroinvazivliklerinde onemli
NS2a; IFN-f aktivitesinin inhibisyonundan

NS4a; ER'da gelisme ve modifikasyonun hizindan
sorumlu

NS4b; IFN yanitinin blokajindan

NS5; viral RNA bagimli RNA polimerazin bir urunu,
repliksyondan sorumiu

E qglikoprotein; hemaglutinasyonu ve konak hucreye
yapismay! saglayan en onemli virulans faktoru

Peterson LR. JAMA 2013
Rossi S. Cln Lab Med 2010



BNV-viroloj

= 7/ genotip ( 2 ana genotip ) (lineage, koken)

. Genotlp 1; 3 alt grup
1a; Kuzey yarim kure; Afrika, Orta Dogu, Avrupa Asya
- 1b; Kunjin virus; Avusturalya
- 1c; Hindistan
- Kuzey Amerika izolatlar’'da 1a ile yakin benzer (1998 Israil susu)
ciddi insan hastaliklari

- Genotlp 2;
Sahra alti Afrika ve Madagaskar
- 1968 Kibris izolati
- 2004 ve 2005'de Macaristan’da kuslarda

- 2010 yihinda Yunanistan basta olmak Uzere baska Avrupa
ulkelerinde de izole

May FJ. J Virol 2011

Peterson LR. JAMA 2013
Rossi S. CIn Lab Med 2010.
Vazquez A. J Virol Methods 2016.



BNV-viroloji

Genotip 3;

- 1997°de Avusturya’da sivrisineklerden
Genotip 4a; (Krasnodar virus)

- 1988’de Rusya’'da kenelerden

- 2002 ve 2006'da Rusya Volgagrad’da sivrisinek ve
kurbagalardan

Genotip 4Db;

- 2006’da giiney Ispanya’da sivrisineklerden (Cx.pipiens)
Genotip 4c;

- 2013’de Avusturya’da sivrisinek (Uranotaenia unguiculata)

Vazquez A. J Virol Methods. 2016
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BNV-viroloji

Genotip 5, 6 ve 7;

- Sarawak virus; Malezya'’da1996°da sivrisinekler'de (CXx.
neavel )

- Koutango virus; kene ve rodentlerde (Senegal)
- Kedougou virus; Guney Senegal'de 1992°de

Vazquez A. J Virol Methods. 2016
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BNV-viroloji

* Genotip 1'in genellikle ciddi ve noroinvaziv hst. ile
iligkili oldugu bildiriimekle birlikte son calismalarda
her iIki genotipte de yuksek ve dusuk noroinvazivite
ile iligkili fenotiplerin oldugu gosterilmis.

« Patojenitelerdeki farkliligin virusun prM, E ve
yapisal olmayan proteinlerindeki spesifik bolgeler;
kodlayan nukleotidler ile iligkili olabileceqi
belirtiimis.

Murray KO. Vet Res 2010.
Rossi S. Clin Lab Med 2010.
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ArboNET

Species of dead birds in which West Nile virus has been detected, United

States, 1999-2016

Bird species/Common name | Native/Exotic/Captive Bird species/Common name | Native/Exotic/Captive
Abyssinian Ground-Hornbill Exotic-Captive Boat-tailed Grackle Native

Acom Woodpecker Mative Bobolink Mative

African Grey Parrot Exotic-Captive Boreal Owl Native-Captive
African Penguin Exotic-Captive Brewer's Blackbird Native
American Coot Mative Broad-winged Hawk Mative
American Crow Native Bronzed Cowbird Native
American Dipper Native Bronze-winged Duck Exotic-Captive
American Goldfinch Native Brown Thrasher Native
American Kestrel Native Brown-headed Cowhbird Native
American Robin Native Budgerigar Exotic-Captive
American White Pelican Mative Bufflehead Mative-Captive
Anna's Hummingbird Native Bullock's Oriole Native
Ash-throated Flycatcher Native Burrowing Owl Native

ABD’de 300°den fazla olu kus turunden BNV izole edilmis.




Dogada BNV dolasimi

Kuslarda viremi > 100 gun
Otucu kuslarda viremi 1020 plak olusturan (nite/ml
« (ala karga, sigircik, saka, karga, serce vDb).

Kuslarin digkilari ve nasofarenkslerinden bol
miktarda virus ortama sacilir. Bu durum sineklerin
Issirmasi yolu disinda da virusu yaymalarina
yardimci olur.

Kuslarda fatal seyretmesi vireminin yuksekligi ile
iliskili

Kuslarda kalp, bobrek, dalak, karaciger, beyin,
barsak ve adrenal bezler enfekte olur.

Davis LE. Ann Neurol 2006



Bulas dongusu

incidental
infection



Bulasma yollari
e Sivrisinekler

Nadiren

« Kan transfuzyonu
Organ transplantasyonu
Enfekte anne sutu
Laboratuvar kazasi
Transplasental

Davis LE. Ann Neurol 2006



Vektor

* Culex turu sivrisinekler major vektor

* 11 farkh sivrisinekte virus gosterilmis.

Aedes, Aedemomyia, Anopheles, Coquilletidia, Culiseta,
Deinocerites, Mansonia, Mimomyia, Orthopodomyia,
Psorophora ve Uranoteania

Avrupa ve Afrika’da

* Culex pipiens sensu stricto
« Culex theileri

* Ochlerotatus caspius

« Culex univittatus

* Culex antennatus’'dur

Uyar Y. Turk Hij Den Biyol Derg. 2016




Vektor

Turkiye'de
(Ergunay ve ark. 15 farkli bolgeden, 2642 sivrisinek ile
yapilan calisma)

* Ochleratatus caspius
« C. pipiens

« C. quinquefasciatus
« C. perexiguus

Ergiinay K._PLoS Neaql Trop Dis. 2014
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Vektor

Species Number of Samples
Adana Ankara  Artvin  Bursa Edime Mersin  Kirklareli Sakarya Samsun Sinop Tekirdag  N.Cyprus Total

Oc. caspius . . 2 . 1164 . i . 18 i 154 . 1385 (52.4%)
C. pipiens <. 25 18 28 10 3 108 E 85 44 . 38 48 640 (24.2%)
Cx. theileri o . g 172 il . . . . . . . 203 (7.7%)
An. maculipennis 51 - 2 - - 9 - 1 147 - - 7 - 166 (6.3%)
Ca. richiardii 100 . . . . 7 i 4 . . . . 114 (4.3%)
Culex spp. 8 . . 19 plil . . - . . - - 47 (1.8%)
Da. geniculata . - - 2 1 . 3 . . . - . 36 (1.4%)
Cx. tritaeniorhynchus 4 - - . - 10 . - . . . . 14 (0.52%)
Cv. torrentium 13 . . 1 . . . . . . . . 14 (0.52%)
Cx. pusillus - - - - - 7 . - . . . . 7(03%)
An. superpictus [ . . . . . . . . . . . B (0.2%)
An. elaviger - . . . 2 . . 1 - - - - 3(0.1%)
(s. longiareolata 2 - - 1 . . . . . . - . 3(0.1%)
Cs. annulata . . . . . . . 1 . . . . 2 (0.1%)
Ae. vexans . . 1 - - - . - - . - . 1(0.04%]
Oc. pulcritarsis . - - 1 - . . - . . . . 1 (0.045%)

Total BI(147%) 20 (08% 40015%) 206 (78%) 1221 [46.2%) 132 (5.0%) 43 (1.6%) 238 (9.0%) 63 (24%) 3(00%)  239(91%) 48 (1.8%) 2642 (100%)

Erginay K._PLoS Neaql Trop Dis. 2014
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Vektor

Features of mosquito pools positive for WNV RNA.

Morphological
Sampling Location Sampling Date Sequence ID Identification DNA Barcoding

Mersin province; Location E 1-3 September, 2011 WNV lineage 1 (KI433838)  Cx. pipiens s (1 specimen)  Not conclusive
(36°42'21.4760°, 034°22'22.7520")

Mersin province; Location E2 1-3 September, 2011 WNV lineage 1 (KI433839)  Cx. pipiens s (1 specimen)  Not conclusive
(36°4217.08407, 034°22"22.8300")

Mersin province; Location E2 1-3 September, 2011 WNV lineage 1 (KJ433840)  Cx. pipiens s.. (7 specimens)  Cx. quinquefasciatus (6/7) Cx.
(36°42"17.0840°, 034°22"22. 83007 perexiguus (177)

Edirme province; Location B3 5=7 July, 2013 WV lineage 1 (KJ433837)  Oc. caspius (14 specimens) — Not performed
(41°15'57.6060", 026°47'55.1222")

Ergiinay K._PLoS Neaql Trop Dis. 2014
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Vektor

Operational Mosquito and Vector-Borne
Diseases Surveillance at Incirlik Air Base,

Turkey

Will K. Reeves. PhD, MS
Myrna M. Miller, DVM, PhD
Orhan Bayik, PHS

Maj Leah Chapman. USAF, MS

ABSTRACT

Arboviruses on Incirlik Air Base. Turkey. pose a threat to military personnel and civilians. but might also be
relevant for understanding the threats in neighboring conflict zones such as Syria. We reviewed 6 years of mos-
quito and arbovirus surveillance at Incirlik Air Base. Over 6,000 mosquitoes were identified as dedes caspius.
Anopheles claviger. Culex mimeticus, Cx. perexiguus. Cx. pipiens. Cx. sinaiticus, and Culiseta longiareolata.
Almost all of the mosquitoes (more than 90%) were Cx. perexiguus or Cx. pipiens. Both West Nile virus and
Sindbis virus were detected 11 6 mosquito pools among collections made 1n 2013. 2014, and 2015.
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West Nile virus replicates in
keratinocytes, Langerhans
cells, and dendritic cells
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Peterson LR. JAMA 2013

Patogenez

Issirma sonrasi langerhans ve
dentritik hucrelerde replike olur.
Enfekte langerhans hucreleri lenf
nodlarina tasinir, sonrasinda kan
dolasimina karisir. (primer
viremi). RES’de replike olduktan
sonra virus miktari artar.
(sekonder viremi).

Issiriktan 1-2 gun sonra viremi
gelisir, 1 hf.da pik yapar, Ig M’in
olusumu ile viremi son bulur.
Insanlarda viremi diistkt(r.

Semptomlar basladigida viremi
kaybolur.

Davis LE. Ann Neurol 2006



Patogenez- SSS’ne gecis
Olasi 4 mekanizma

1- TNF-a ve diger sitokinlerin kan-beyin bariyerini

bozmasi (TLR3 (-/-) eksik olan farelerde daha az sitokin
oldugu, BNV'nun beyine invazyonunun azaldigi gorulmus)

2-Olfaktor sinir uzerinden transnoronal yayilim

3-Enfekte periferal noronlardan retrograd aksonal
transport

4- Trojan horse mekanizmasi; enfekte hucreler ile
tasinmasi

Davis LE. Ann Neurol 2006



Ne zaman?

West Nile virus disease cases reported to CDC by week of illness onset, 1999-2016

SEAN -
FIGURE 1

Reported cases of West Nile virus infections by onset of illness, Turkey, 28 June-31 December 2010 (n=47)
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Week of illness onset, 2010




BNV Infeksiyonlari-Klinik

A—» Noroinvaziv Hst. (%1)

A




Bati Nil Atesi (BNA)- klinik

Inkiibasyon; 2-14 giin (immunsupresiflerde 21 giin)
Ani baslangicli yuksek ates

Kas agrisi, eklem agrisi

Yorgunluk

Bas agrisi

Gozlerde agri

Bulanti-kusma

Deri dokuntusu (siklikla kasintisiz, gévdede ve ekstremi-

telerde belirgin, avuc ici ve ayak tabaninda olmayan makulo-
papuler dokuntu, morbiliform olmaya egilimli)

Lenfadenopati

Sejvar JJ. Viruses. 2014 .
Petersen LR. JAMA 2013



BNA-klinik

Dokuntu

* Genclerde daha sik
 BNA'de noroinvaziv hst’a
gore daha sik.

* Genellikle hst basladiktan 5 gun sonra baslar ve 1
hf. da kaybolur.

* Gegcici olabilir, 24 saat icinde kaybolabilir.

Konagin immun yanit ya da sitokin cevabi ile iligkili?

Sejvar JJ. Viruses. 2014 .
Davis LE. Ann Neurol 2006



BNA-klinik
* Akut semptomlar 3-10 gun

* Ancak hastalarin cogunda semptom suresi daha
uzun;

931 BNA olgusu iceren calismada
* %54’Unde semptomlar > 30 gun
* %79u ort.16 gun is yada okula gidememis

BNA'de olum daha ¢ok yasli ve immunkompromize
hastalarda ve kardiopulmoner komplikasyonlardan.

Sejvar JJ. Viruses. 2014
Patnaik JL. Emerg Infect Dis. 2006



Noroinvaziv hastalik

N\ T

_ . Akut flask paralizi
Ensefalit Menenjit Bati Nil poliomyeliti

Sejvar JJ. Viruses. 2014



Noroinvaziv hastalik icin risk
faktorleri

50 yas ve uzeri olmak

Immunsupresyon (Tx, Kanser, otoimmun hst.)
Alkolizm

DM

Hipertansiyon

Serebrovaskuler hastalik

Bobrek hastaligi

Erkek cinsiyet ( hafif yuksek)

Davis LE. Ann Neurol 2006
Sejvar JJ. Viruses. 2014



Table 1. Clinical Features Seen in West Nile Neuroinvasive Disedse

Signs and Symptoms

Common (>50%)

Less common (5-50%)

Uncommon (1—-4%)

Fever (=38°C)

Anorexia

Nausea/vomiting

Fatigue

Headache

Trouble concentrating
Memory problems
Confusion, delirium, lethargy
Stiff neck or neck pains

Chills

Dizziness

Imbalance

Back pains

Somnolence

Slurred speech

Diarrhea

Arthralgias

Focal arm or leg weakness
Paresthesias in limbs

Seizure/status epilepticus
Lymphadenopathy
Pharyngitis
Conjunctivitis

Coma

Facial palsy

Generalized nonfocal weakness
Trouble walking

Numbness in limb or body
Tremors

Myalgias

Blurry vision

Myoclonic jerks

Marked sleepiness

Focal sensory loss

Sensitivity to light

Nonpruritic maculopapular rash
Dysphagia

Nystagmus

Babinski sign

Stupor

Uncoordinated gait/ataxia

Joint pains

Paraplegia or quadriplegia
Urinary/fecal incontinence
Parkinsonism

Monocular visual loss
Diplopia

Marked chorioretinitis

Davis LE. Ann Neurol 2006:60:286—-300



Menen|it Ensefalit Akut flask
paralizi

Sikhik %35-40 %55-60 %5-10
Klinik BNA belirtileri + BNA belirtileri  Ani baslangicli
belirtiler meningismus ve ensefalopati ekstremite
+ BOS'’ta ve/veya fokal  gucgsuzlugu
pleositoz norolojik bulgu- veya paralizisi
lar, hareket Genelikle mo-
bozukluklarri, nopleji. Solu-
Tremor, Ataksi num kaslari
tutulabilir.
Olgu %1 %20 %10-50
fatalite

Sejvar JJ. Viruses. 2014



Noroinvaziv hastalik-ensefalit

Ensefalit siklikla yaslilarda (bir calismada ensefalit
yas ort. 70, menenjit 35, AFP 56 yas)

Tremor, istrihat yada hareket ile olabilir, tipik olarak
asimetriktir, predominant olarak ust ekstremitelerde

Myoklonus vakalarin 1/3’unde gorulur, diger
ensefalitlerinde sik gorulmedigi icin onemlidir.

Parkinsonizm bulgular (rijidite, bradikinezi,
postural insitabilite) 2/3’'unde bildirilmis.

Meningial irritasyon belirtileri %19-57
Serebellar anormallikler ( ataksi vb.) %11-57

Nobet; %1-6
Davis LE. Ann Neurol 2006



Noroinvaziv hastalik-ensefalit

« Kraniyel sinir tutulumu %11 ( en sik 7. kraniyel)
8. kraniyel sinir tutulumu olabilir, bas donmesi

* Beyin sapi tutulumu, dizartri, disfaji gorulebilir.
Goruntuleme;

BT genellikle N

« MR N olabilir, ancak %20-70 patoloji saptanmis.

» MR’'da T2, FLAIR ve diflizyon agirlikh gorintilerde
bazal ganglionlar ve talamus’ta bilateral sinyal
degisiklikleri saptanir.

EEG;

* Non spesifik yavas dalgalar ve trifazik keskin dalgalar

Sejvar JJ. Viruses. 2014
Davis LE. Ann Neurol 2006



BN poliomyeliti / akut flask paralizi

BNV spinal kord on boynuz hucrelerini infekte ederek gercek
bir poliomyelit yapar.

Kas gugsuzlugu aniden baglayabilecegi gibi hizla ilerleyici
sekilde de olabilir, asimetriktir, bir veya daha fazla
ekstremitede olabilir, ozellikle alt ekstremitede gelisir.

Gucuzluk menenjit veya ensefalit belirtileri ile birlikte
gelisebilecegi gibi birka¢ gun sonrasinda da gelisebilir.

Arefleksi veya hiporefleksi siktir.

Mesane ve barsak fonksiyonarinda kayip gelisebilir.
Ekstremitede subjektif parestezi olabilir, ancak objektif duyu
kaybi nadirdir.

Solunum kaslari tutulabilir.

Davis LE. Ann Neurol 2006



West Nile

Fatigue-Related “Muscle

Characteristic . . Guillain-Barré Syndrome ] .
Poliomyelitis Weakness
. Acute phase of One to eight weeks . .
Timing of onset . . . . . Acute infection
infection following acute mnfection
Fever and
, Present Absent Present
leukocytosis
Weakness Asymmetric: Generally symmetric; Generalized. subjective, but
distribution occasional monoplegia  proximal and distal muscles neurologic examination normal

Sensory symptoms

Bowel/bladder
imvolvement
Concurrent

encephalopathy

CSF Profile

Absence of numbness.
paresthesias or
sensory loss; pain often
present

Often present
Often present

Pleocytosis and
elevated protein

Painful distal paresthesias
and sensory loss

Rare

Generally absent

No pleocytosis: elevated
protein (albuminocytologic
dissociation)

Generally absent

Not present

May be seen with fever,
meningitis or encephalitis
Pleocytosis and elevated

protein in the setting of

meningitis/encephalitis

Sejvar JJ. Viruses. 2014



BNV infeksiyonlarinin diger bulgu ve
komplikasyonlari

« Goz bulgulari
Korioretinit, retinal hemoraji, vitrit

Diger komplikasyonlar

« Rabdomiyoliz

« Fatal hemorajik ates,

« Hepatit ve pankreatit
Santral diabetes insipidus
Myokardit

Miyozit ve orsit

www.uptodate.com



BNV-Laboratuvar

« Lokositoz (BK>10.800) %40

« Lenfopeni, trombositopeni %15

* Anemi ( hafif duzeyde) %41
(Hb.13,5 g/dl (E), 12 g/dI (K)

* Hiponatremi %33-50 (135mM/L)

« KCFT yuksekligi %21-24

* Lipaz yuksekligi %65 (> 2xN; %24)

Davis LE. Ann Neurol 2006



BOS bulgulari

250 kanitlanmis noroinvaziv olgunun BOS
degerlendirmesi

| Menenjit (174) | Ensefalit (76)

Hucre sayisi 226/mm 3 227 mm 3
Dagilim % 45 notrofil % 41 notrofil
BOS protein ort. 76 mg/dl 101mg/dl
BOS protein yuksekligi %90 %99

(>40 mg/dl)

BOS protein yuksekligi %16 %47

(>100 mg/dl)
BOS glukoz sadece 1 olguda 40 mg/dI'nin altinda

Tyler KL. Neurology. 2006



BOS bulgular

Hucre Menenjit |Ensefalit |Toplam
CEVIE] n (%) n (%) n (%)

<5 5(2.9) 4 (5.3) 9 (3.6)
5-50 45 (25.9) 17 (22.4) 62 (24.8)
51-500 109(62.6) 46 (60.5) 155 (62)
>500 14 (8.0) 6 (7.9) 20 (8)
Bildiriimeyen 1 (0.5) 3 (3.9) 4 (1.6)
Toplam 174 76 250

Tyler KL. Neurology. 2006



BOS bulgulari

Protein Menenjit |Ensefalit |Toplam
n (%) n (%) n (%)

< 40 mg/dl 16 (9.2) 1(1.3) 17 (6.8)
40-99 mg/dl 124 (71.3) 34 (44.7) 158 (63.2)
2100mg/dl 28 (16.1) 36 (47.4) 64 (25.6)
Bildirlmeyen 6 (3.4) 5 (6.6) 11 (4.4)
Toplam 174 76 250

Tyler KL. Neurology. 2006



BOS bulgulari

Tyler,* Tyler,*  Sepvar,” Sejvar,’ Sejvar,” Jeha,"  Weiss,""  Nash,' DeMasters,'

2006 2006 2003 2003 2005 2003 2001 2001 2004

Disease MN ENC MN  ENC Flacod paralysis ~ CNS CNS CNS CNS
n 174 76 5 8 30 17+ 16-19 59 11 ImmunoCx
Collection m relation 7706 7009 NA NA NA h9% 1-7. NS 93+172 22+04

to 1llness onset, days median 6.5  median 6.0 24% 7-14; (range 0-24)  median 2

(range 0-75) (range (-62) 17% =14 (range 0-5)

Mean cell count/mm* 226 227 24 62 108% 223 308 38 89
Mean glucose, mg/dL, 65 71 68 54 Tk NA 67 80 69
Mean protein, mg/dL 76 101 57 78 98¢ NA 111 104 82
Mean RBC count/mm® 200 545 NA NA NA NA 115 NA 1,405
>50% PMNs 45% 37% NA NA 48% NA 60% NA 27%

Tyler KL. Neurology. 2006



Prognoz

221 vakalik seride:

Ensefalit olqularinda;

— %18 olum

— %46 rehabilitasyon ve uzun sureli bakim
— % 15 evde destege muhtac

— %20 tam destege ihtiyac olmadan iyilesme

Menenjit olgularinda
- % 9 rehabilitasyon ve uzun sureli bakim
— %11 evde bakima muhtac




Tani

* Akla gelmesi (yaz ve sonbaharda, aciklanamayan ates
ve SSS enfeksiyonu olgularinda)

 Altin standart virusun kandan izolasyonu
— Rutinde kullaniimaz

« Seroloji
— Capture Ig M ELISA
— Indirekt Ig G ELISA

 PCR
* Plak notralizasyon testi



Viraemia and humoral immune responses against West
Nile virus

IigM
* ilk 4 gun %75 (+)
e 'k 8 90N %95 (+)
 Gnl.; 1-2 ay (+)
=  Bazen 1yl (+)

ARTTITITNEN 1 IgG
* 6-8 glin sonra (+)

-5 0 5 10 15 20 25 30

Viraemia and humoral response

Days after/before symptoms onset

Akut hst tanisi icin
konvelesan donemde 4 kat titre artisi




Tedavi
 Destek

¢ IVIG

* Interferon

* Ribavirin

MGAVN1 ( Monoklonal antikor)

Valproik asit

Protein kinaz C inhibitorleri (chelerythrine)

Tufan ZK. Flora 2011
Ana B. Blazquez. Viruses 2018



Korunma

e Sivrisinekten korunma ve mucadele

( durgun su olusumunu engelleme, kimyasal ve
biyolojik insektisid kullanimi, koruyucu giyisi giyilmesi,
repellent kullanimi, vb.)

* Asl
Insanlar icin kullanima giren asi yok.



Asi calismalari

Human WNV vaccines currently in clinical development

Vaccine candidate Developer Vaccine type Approach Vaccination Current stage
rWN/DEN4A30 NIAID Live attenuated DENV4A30 backbone 2 doses (0/6 months) Phase |
expressing WNV prM-E
ChimeriVax-WN02 ~ Sanofi Pasteur ~  Live attenuated YFV17D backbone 1 dose Phase Il
expressing WNV prM-E
HydroVax-001 Oregon Health  Inactivated Hydrogen peroxide- 2 doses (0/29 days) Phase |
& Science inactivated WNV Kunjin
University/ strain
NIAID
HBV-002 Hawaii Biotech ~ Recombinant Soluble WNV prM-E 3 doses (0/30/60 days) Phase |
subunit protein
VRC 302/VRC 303 Vical/NIAID DNA Plasmid DNA 3 doses (0/28/56 days) Phase |
expressing WNV prM-E

National Institute of Allergy and Infectious Diseases (NIAID).

Scherwitz |. Current Opinion in Virology 2017



https://www.sciencedirect.com/science/article/pii/S1879625716301675?via=ihub#!
https://www.sciencedirect.com/science/article/pii/S1879625716301675?via=ihub#!
https://www.sciencedirect.com/science/article/pii/S1879625716301675?via=ihub#!
https://www.sciencedirect.com/topics/immunology-and-microbiology/virology

