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Bati Nil Virlsu (BNV):

* Flaviviridae familyasina ait, Flavivirus cinsine ait tek sarmalli bir RNA
virtsua.
e Bu aile,
* Dang hummasi (DENV)
e Zika (ZIKV)
e Kene kaynakli ensefalit (TBEV)
e Sart humma (YFV)
 Japon ensefaliti (JEV) virusleri gibi
artropod kaynakli(artropod-borne) birka¢c 6nemli patojeni icerir.



Bati Nil Virlsu (BNV)

M-protein
E-protein (dimer)

C-protein
Lipid bilayer

Nucleocapsid
RNA

Ortalama 40-60 nm capinda
Tek zincirli pozitif polariteli
Zarfh bir RNA virtsudar
Kapsid (C ), zarf (E ), premembran(PrM), membran (M) yapisal proteinleri

NS1, NS2a, NS2b, NS3, NS4a, NS4b, NS5 viral replikasyona katilan proteinleri kodlar
BiUtln flaviviruslar antijenik olarak iliskilidir (E “envelope” protein)

Capraz reaksiyon



Bati Nil Virtsu:

] 3 UTR

NS2 NS4
pr; M E alb alb
& Ujﬂ%‘ c |pr, | NS1 | NS3 NS5
A |
Structural Nonstructural
(a)

E-protein dimer

Membrane

prM/M protein Capsid protein

RNA



Bati Nil Virlsu (BNV)

* Kuslar arasinda dolasir ve sivrisinekler ile bulasir.
 Atlar ve insanlar da dahil olmak tzere diger hayvanlari enfekte
edebilir

* Insan ve atlar son konak olmasina ragmen hastalik semptomlari
gelistirebilir. Insanlarda ve atlarda “Soy 1 ve 2”’-> BNV hastalig

Kustar
p o /4 N = ”@

SIVRISINEK SIVRISINEK INSAN ve HAYVANLAR
(VIRUS TASIYICIST) . (VIRUS TASIYICISH) (TESADUFI KONAK)

e o )




Epidemiyoloji

* BNV ilk olarak 1937 yilinda Uganda’da Bati Nil

bolgesinde bir kadinin kanindan izole edilmistir.
e 1937'deki ilk tanimindan bu yana Afrika, Asya ve

GuUneydogu Avrupa'da bircok salgina neden olmustur.
* Kuzey Afrika; Cezayir (1994, 1997), Tunus (1997)
Sudan (2002)

e Avrupa; Romanya (1996)

Rusya (1999)

* Kuzey Amerika (1999) a

Kanada (2002)

* Hindistan (2011)
193701t case
West Nl Districe, 19050 + 700 sraal, Egypt, Franve and
Uganda South Africa
197 190 10 190

LINEAGE
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Epidemiyoloji

e 1999 yilinda virtsiun
ABD'ye girisi tespit
edildiginde kamuoyunun
buyuk ilgisini cekmis ve
ardindan tim Amerika
Kitasina hizla yayilmistir.
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ORIGINAL ARTICLE f X

in 2

The Outbreak of West Nile Virus Infection in
the New York City Area in 1999

Authors: Denis Nash, Ph.D., M.P.H., Farzad Mostashari, 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., Ada Huang, M.D., +m , for the 1999 West Nile
Outbreak Response Working Group™ Author Info & Affiliations

Published June 14, 2001 | N Engl ] Med 2001;344:1807-1814 | DOI: 10.1056/NE)M200106143442401
VOL. 344 NO. 24

Neuroinvasive Non-neuroinvasive Total
State disease cases” disease cases casest Deaths
New York 59 3 62 7
Total 59 3 62 7

*Includes cases reported as meningitis or encephalitis.
tincludes confirmed and probable cases.



West Nile virus human neuroinvasive disease average annual incidence per 100,000 population by county of residence,

1999-2023

Cumulative data for 1999-2023

Wes! Nile virus human dseass cases by yoar af Hinass onset, 1899.2022
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Amerika Verileri:
(CDC)

Cumulative data for 1999-2023

West Nile virus human disease cases by year of illness onset, 1999-2023
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Amerika Verileri:
(CDC)

I West Nile virus human disease cases reported by month of iliness onset, 1999-2023, All disease cases
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BNV

* Hastanede yatislar ve élumler...

* Ayrica BNV, atlarda ciddi enfeksiyonlara yol acmis ve yerel kus
populasyonlarinda azalmaya neden olmustur.

* BNV salginlari degisik boyutlarda, farkh farklh bolgelerde ortaya cikar.

* Avrupa'da 2018 yilinda BNV dolasiminda pik yasanmistir.



Epidemiyoloji: (ecdc)

Figure 3. West Nile virus infections in humans, animails (birds-equids) and mosquitoes in the EU/EEA,
2012-2021
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BNV

* Son yillarda endemik bolgelerdeki bu artis, BNV’yi diinya capinda
en genis dagilima sahip, artropod kaynakli insan patojenik
flavivirasu haline getirmistir.

* BNV dokuz genetik soya ayrilir.

* Soy 1, 1990'h yillarda ABD'deki salgin da dahil olmak tizere buytuk
salginlara neden olmustur.

* Soy 2, daha az patojenite ile iligkilendirilmistir.



Epidemiyoloji

* Bununla birlikte, soy 2 viruslerinin yakin zamanda ortaya cikan
varyantlar1i 6nemli bir salgin potansiyeli kazanmistir ve Avrupa ve
Afrika'daki bircok salgina sebep olmustur.

* Her iki genetik soyda da artan virulansla iliskilendirilebilecek
cesitli mutasyonlar tespit edilmistir.

* Tek sarmalli RNA virtisiinin genomunu mutasyona ugratma
konusundaki ytiksek kapasitesini gostermektedir.



Epidemiyoloji (Turkiye)
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Manisa ve ¢evresinde

Ortanca yas : 58, 17/47 >70 yas
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Sekil 3. Bati Nil Virisu Enfeksiyonu Vaka ve Olumlerinin Yillara Gore Dagihima,

Turkiye, 2010-2021(4)

T.C Saglik Bakanhgi Halk Saghgi Genel MidurliGgu Bati Nil Virds Enfeksiyonu Vaka
Yonetim Rehberi Ankara 2022



Antiviral Research
Volume 183, November 2020, 104934

Invited Review

Vector-borne viruses in Turkey: A systematic
review and bibliography

Koray Erglinay @ 2 &, Ceylan Polat @, Aykut Ozkul P

291 yayin incelenmis.

BNV Anadolu’da insan 6rneklerinde
seroprevalans oranlar %0,56 ila %20,4

BNV Orta Anadolu'daki atlarda %31,6

insanlarda sik sik viriise maruz kalinmasina
ragmen, cesitli kohortlardaki kan
dondrlerinde BNV RNA'si tespit edilememistir,
bu da transfiizyon yoluyla bulasma riskinin
dusuk oldugunu gosteriyor olabilir?
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Produced on 9 October 2024 at 11:15 based on data submitted up to 2 October 2024

Epidemiological summary

In 2024 and as of 2 October 2024 , 18 countries in Europe have reported 1202 locally acquired ' human cases of WNV infection with known
place of infection. The earliest and latest date of onset were respectively on 1 March 2024 and 26 September 2024 . Locally acquired cases
were reported by Raly (422), Greece (202), Spain (114), Albania (102), Hungary (101), Romania (71), Serbia (53), Austria (34), Turkiye (30),
France (27), Croatia (20), Germany (8), Slovenia (5), Kosovo® (4), Slovakia (4), Bulgaria (2), North Macedonia (2) and Czechia (1). In Europe,
88 deaths were reported by Greece (31), Italy (16), Albania (13), Romania (10), Spain (10), Bulgaria (2), Serbia (2), Turkiye (2), France (1) and
North Macedonia (1).

Case numbers reported this year are above the mean monthly case count for the past 10 years. During the same period in 2023, 681 cases
had been reported. However, numbers are lower than in 2018, when 1 728 cases had been reported by this time of year.

All 18 countries had reported human cases of WNV infections in the past. However, Albania, Czechia, Kosovo®, Slovenia and Turkiye have not
reported any human cases in the past four to five years. In Albania, the current outbreak is the largest outbreak of WNV infections among
humans that has been detected in the country.

So far, 180 regions across 18 countries have reported locally acquired human cases of WNV infection this year, compared to 120 regions in
2023 and 159 regions in 2018 during the same period. This is the largest geographical distribution of WNV ever reported in a year. The
following regions have reported locally acquired human cases of WNV infection for the first time ever: Berat, Elbasan, Kavaje, Kucove, Kurbin,
Lushnje, Viore, Mallakaster and Kruje in Albania, Bjelovarsko-bilogorska Zupanija in Croatia, Hérault, Guadeloupe and Gard in France, Bautzen,
Diepholz, Oder-Spree and Jena Kreisfreie Stadt in Germany, Thesprotia in Greece, Barletta-Andria-Trani, Benevento, Chieti, Roma, Firenze and
Napoli in Italy, Prishtin&, Prizren and Mitrovicé in Kosovo®, Poloski in North Macedonia, Trnavsky kraj and Nitriansky kraj in Slovakia, Podravska
in Slovenia, Jaén in Spain and Bursa and Osmaniye in Tarkiye.



Overview of WNV cases in Europe

Table 1. Number of locally acquired human cases of WNV infections reported within Europe in 2024 by reporting country and region of infection
(NUTS 3 or GAUL 1 level), as of 2 October 2024 .

Show | 10 % entries Search:  tii ’
Region Country Affected region NUTS and GAUL level code Number of human WNV cases
EU-neighbouring Tarkiye Adana TR621 1
countries
EU-neighbouring Tarkiye Aydin TR321 1
countries
EU-neighbouring Turkiye Bursa TR411 2
countries
EU-neighbouring Tlrkiye Osmaniye TR633 1
countries
EU-neighbouring Tirkiye istanbul TR100 24
countries
EU-neighbouring Tirkiye izmir TR310 1

countries




Istanbul’da:

* stanbul’da Avrupa Yakasi’ndaki Kiicikcekmece, Buyiukcekmece,
Beylikdtzu ve Avcilar gibi ilcelerde sivrisineklerin yogun oldugu gol ve
golet cevresinde vaka sayisi artis gosteriyor.
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Avrupa Verileri:
(ecdc)

Overall (monthly)

Figure 3. Number of locally acquired human cases of WNV infections reported within Europe in 2024 , by month , and during the previous 10
years, as of 2 October 2024 .
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Produced on 31 October 2024 at 05:45 based on data submitted up to 30 October 2024

/est Nile virus infections in EU/EEA and EU-
eighbouring countries (Season 2023)
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Klinik:

* Insanlarda cogu enfeksiyon asemptomatik kalir (%80)

* Klinik: subklinik enfeksiyondan 6lime kadar giden genis bir
velpaze

» Hafif ates/bas agrisi/halsizlik/eklem agrisi/bulanti/kusma/
makulopapuler dokintl

 Esas olarak yasli veya bagisiklik sistemi baskilanmis kisiler
hastaligin daha ciddi formlari acisindan risk altindadir (%1).

* Semptomlar arasinda yuksek atesin yani sira ensefalit veya
menenjit gibi nérolojik komplikasyonlar da yer alir.

* Siddetli vakalarda 6lum oranlari %10'a ulagiyor.




Klinik Bulgular:

Virlise Maruziyet

Asemptomatik Enfeksiyon (%80)

4

Semptomatik Enfeksiyon (%20)

|

Norolojik Tutulum (BNNIH) (%10) Bati Nil Atesi (%50)

Ensefalit (%65)

Menenijit (%30)

AFP (%5-30)




Korunma:

* Kisisel koruma 6nlemleri

Acik havadayken bocek kovucular

Uzun pantolonlar ve uzun kollu giysiler

Sivrisinekler safak vakti ve alacakaranlikta en aktif olma egilimindedir, bu nedenle bu
zamanlarda ekstra dikkat

Kaliteli sineklik

e Sivrisinek kontroll

* Durgun su alanlarini bosaltmak



Bagisiklama:

* Cogu flavivirus, kendi konaklarinda gliclt bir bagisiklik tepkisi
olusturur ve bu da vahsi tip virts enfeksiyonundan sonra uzun vadeli
(genellikle omur boyu) bagisiklikla sonuclanir.

* Flavivirislere karsi aktif asilamalar, sari humma, kene kaynakl
ensefalit, Japon ensefaliti ve son zamanlarda dang hummasi dahil
olmak Uzere cesitli hastaliklara karsi 6nleyici tedbir olarak uygulanir.



Bagisiklama: VACCINATE YOUR
HORSES! ¢
%’i" 7\1% /)".llmi.. \

* BNV'ye karsi asilar yalnizca atlar icin onaylanmistir.

Waest Nile has beeh

(6 ayin Ustundeki atlar icin lisansli 4 asi) Rl
L2
* Bunlar

* inaktif virts asilari

* BNV'nin prM ve E proteinlerini eksprese eden inaktif kimerik Sari humma
virusu yapisi

* virasltn prM ve E proteinlerini eksprese eden zayiflatiimis, rekombinant
kanarya cicegi (canarypox) bazli asidir



Review > Vaccines (Basel). 2024 May 1;12(5):485. doi: 10.3390/vaccines12050485,

A§| |a r Vaccination and Control Methods of West Nile Virus
Infection in Equids and Humans

1 3

Parker M Cendejas , Alan G Goodman <
Affiliations -4 expand

PMID: 287932736 PMCID: PMC11125624 DOI: 10.3290/vaccines12050485

Vaccine Name Type Animal Licensed?
West Nile-Innovator Killed virus vaccine Horse Yes
Prestige WNV Killed virus vaccine Horse Yes

Recombitek WNV Recombinant canary pox vaccine Horse Yes

. Inactivated flavivirus chimera
PreveNile s Horse
vaccine

Yellow fever vaccine strain 17D

ChimeriVax-WN expressing pre-membrane and E Bird No
glycoprotein (prM/E)

WNV-DNA-1/2 Recombinant vaccine expressing E Bird No

pVWN DNA vaccine expressing prM/E Bird No

VRC WNV DNA vaccine expressing prM /E Human No

ChimeraVax-WNO02 Recombinant ye?llow fever vaccine & Py Ko

expressing prM/E

HBV-002 Recombma.nt subunit vaccine H No
expressing truncated E

rWN /DEN4 30 Recombinant DENV expressing FiSisEn No

S ~ prM/E _
Hydrovax-001 H>Os-killed virus vaccine Human No
Inactivated WNV Formaldehyde-killed virus vaccine Human No




Virus Yapisi ve Genomu:

Cc
Domain |
Domain Il
< . ) ;. v
I 1Y,
SIFS e
Fusion S R
loop
molety " Domain i
d
5UTR ORF J'UTR
A A ¥ 1
= N N =
SL-l
SL
- SLI StV
DCs 5DB 3DB
NS2A NS4A (_,T[o
CAP C| pM : NST [ Ns3 [f] NS RCS2 CS2 CS1
. N NS2B NseB , O

B £
Structural proteins Non-structural proteins



Bagisiklama

. . ;j 45}&
e Henlz insanda kullanilmak tGzere %
onayli asi bulunmamaktadir.
3

* Cesitli turlerden cok sayida aday
klinik arastirmalara katilmistir, ancak hicbiri

dort asamali lisans stirecinin Il. Asamasini

gecememistir.

C) Nangparticles

E) Bacterial vectors



Vaccine name

(Developer)

ChimeriVax-WN02

Immunogen

Chimeric vaccine encoding WNV pM and E genes in the

Cimmcar oar

NCT00442169 H II “ 2005 H [285]

Relevant results

Safe, well-tolerated, and induced high levels of
neutralizing antibodies and CD4+ and CD8 + T cell
responses

Highly immunogenic in younger, adults and the elderly,

Live (Sanofi Pasteur) backbone of YFV 17D including subjects 265 years old
attenuated
NCT00746798 ” “ 2008 " [286] Highly immunogenic :I;((l) t::r:o‘ljelgated among subjects
rWN/DEN4A30 H Chimeric vaccine encoding WNV prM and E genes in the \ Safe and immunogenic in
(NIAID) backbone of DENV-4 with a 30 nt deletion NETY2106626 2014 || (267,288 healthy adults, including those aged 50-65
VRC-WNVDNAO17- Safe and well-tolerated. Induced T cell and antibody
00-VP (NIAID) NCT00106769 I 2005 [289] responses
DHA VRC-WNVDNAD20- DA wecine encodma e prit and € genss Safe and well-tolerated. Induced T cell and neutralizing
00-VP (NIAID) NCT00300417 I 2006 [290] antibody responses, similar responses in young and
older age group
WN-80E
Subunit HBV 002 Recombinant, truncated E protein NCT00707642 I 2008 [291] Safe and induced seroconversion
(Hawali Biotech)
Formalin-
inactivated 2 o
WNV F°"“:::2|';“;fﬂ;'ated i [202] Safe and immunogenic
(Nanotherapeutics
Inactivated Inc.)
HydroVax-001
(Najit Hydrogen peroxide-inactivated whole virion NCT02337868 I 2015 [293] Modestly immunogenic and well-tolerated

Technologies)




Bagisiklama:

a. Whole-inactivated

L el
* Inaktive virls kullanan asilar: :&‘ o~
* Hidrojen peroksitle inaktive edilmis BNV, N

iki doz (HydroVax-001) insan deneklerin yarisinda
notrlestirici antikorlar saglamistir 1 (FAZ I)

* Formaldehit inaktivasyonu ile Uretilen asi da da
notrlestirici antikorlar Gretmistir 2 (FAZ Il)

* 1:Woods CW, Sanchez AM, Swamy GK, McClain MT, Harrington L, Freeman D, Poore EA, Slifka DK, Poer DeRaad DE, Amanna lJ, et al.
An observer blinded, randomized, placebo-controlled, phase | dose escalation trial to evaluate the safety and immunogenicity of an
inactivated West Nile virus Vaccine, HydroVax-001, in healthy adults. Vaccine. 2019;50264-410X:31699-702.

e 2:Barrett PN, Ter]pening SJ, Snow D, Cobb RR, Kistner O. Vero cell technology for rapid development of inactivated whole virus vaccines
for emerging viral diseases. Expert Rev Vaccines. 2017;16:883-94. doi: 10.1080/14760584.2017.1357471



b. Live attenuated

Bagisiklama:

Canli Atenue Asi: 2

. BrM ve E'yi eksprese eden, genc ve yasli insan deneklerin %90'inda yalnizca
ir dozdan sonra notralize edici antikorlar Greten rekombinant sari humma
asisidir. Bu asi, faz Il klinik denemelerine girmistir3

* BNV yapisal protein genleri (prM/E) YFV 17 asi susundanki karsilik gelen
genlerin yerine yerlestiriliyor.

e 3: Dayan GH, Pugachev K, Bevilacqua J, Lang J, Monath TP. Preclinical and clinical
development of a YFV 17 D-based chimeric vaccine against West Nile virus.
Viruses. 2013;5:3048-70. doi: 10.3390/v5123048



Figure 1.

YF 17D (cDNA) ~
3’

1. prM-E envelope protein genes replaced with
<& AZQ- ones from WN NY99 (ChimeriVax-WNO01)
< '?'.(. 2. Three additional attenuating mutations

ChimeriVax-WN02 ¢ S introduced in the E protein

WN envelope is the
Virus grown immunizing antigen

in cell culture

RNA replication
machinery from YF 17D

Construction of ChimeriVax-WNO02.



b. Live attenuated

Bagisiklama:

Canli Atenue Asi:

* Atenie Dengue virus kullanilarak prM ve E'nin eksprese edilimesi, Iki
dozdan sonra deneklerin %89'unda notralize edici antikorlar saﬁlanm@tlr
ancak asi calismasi yalnizca faz | klinik denemelerine ulasmistir

* Bati Nil prM/E genlerinin Dengue Tip 4 virlisiine entegrasyonu ile elde
edilen asi

4: Durbin AP, Wright PF, Cox A, Kagucia W, Elwood D, Henderson S,
Wanionek K, Speicher J, Whitehead SS, Pletnev AG. The live
attenuated chimeric vaccine rWN/DEN4Delta30is well-tolerated and
immunogenicin healthy flavivirus-naive adult volunteers. Vaccine.
2013;31:5772-77. doi: 10.1016/j.vaccine.2013.07.064.



¢. Protein subunit

Bagisiklama: 1
Subunit asisi:

* (HBV-002) rekombinant bir alt birim asisi, (expressing truncated E ) li¢
dozdan sonra tim deneklerde nétralize edici antikorlar saglamistir;
ancak yalnizca faz | klinik denemelerine ulasmistir’ (FAZ 1)

5: Coller BA, Pai V, Weeks-Levy C, Ogata SA. Recombinant subunit West
Nile virus vaccine for protection of human subjects. Patent application
2012, US20120141520A1



b. DNA or RNA

Bagisiklama: g‘mc%
DNA asist: Cages

/\JVL’\/\/\
* VRC-WMV: prM/E fragmanini eksprese eden DNA plazmidi®

Faz | insan calismasinda DNA asisi 30 saglikli eriskine uygulanmistir
(olgularin yarisi 18-50 yas arasi, diger yarisi 51-65 yas arasi).
Yapilan Uc¢ doz asi glvenilir bulunmus ve iyi tolere edilmistir.

Olgularin cogunda asiyla indiklenen T hiicre yaniti ve nétralizan antikor
yaniti saptanmistir.

Antikor yanitlari yash grupta genclere benzer bulunmustur. (FAZ I)

6:Ledgerwood JE, Pierson TC, Hubka SA, Desai N, Rucker S,Gordon I], Enama ME, Nelson S, Nason M,
Gu W, et al. A West Nile virus DNA vaccine utilizing a modified promoter induces neutralizing

antibody in younger and older healthy adults in a phase I clinical trial. | Infect Dis. 2011;203:13[;9064—



Bat1 Nil Viriisii Enfeksiyonu Vaka Yonetim Rehberi

6. ASILAMA UYGULAMALARI

BNVE'ye yonelik olarak atlara uygulanan BNV agisi bulunmaktadir. Insanlar icin ag!
gelistirme calismalari devam etmektedir. Ulkemizde Tarim ve Orman Bakanligi

tarafindan atlar igin BNV asi uygulamalari yuratulmektedir (13).



Insan BNV asisinin gelistirilmesindeki engeller:

* Asiile ilgili etkinlik/glivenlik kaygilari

.....

* BNV'nin epidemiyolojisi

* Maliyet



Insan BNV asisinin gelistirilmesindeki engeller:

 Asi lisanslama sirecinin lojistigi:

* Fazl'e (10 ila 100 katilimci arasinda) g
* Faz ll'ye (birkag yiiz katilimci)
* Faz Il klinik denemeleri bir kac¢ bin katilimci gerektirir

Bu durum 6rneklem buyukliginde 6nemli bir artis gerektirir.

> 1

2. Faz
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Insan BNV asisinin gelistirilmesindeki engeller:

Asl lisanslama sirecinin lojistigi:

* Bati Nil virisu, cok degisken bolgelerde sporadik hastalik salginlarina
neden olur

* Lisanslama surecinin Ill. asamasi icin gereken olcekte bir klinik
denemenin koordine edilmesini zorlastirir. ‘ ,

* Alternatif bir yol: Hayvan modelleri
Ancak, Primatlari kullanan bir alternatif faz Il

denemesi, notralize edici antikorlar icin

bir esik belirlemelidir.



Insan BNV asisinin gelistirilmesindeki engeller:

Asi ile ilgili etkinlik / gtivenlik kaygilari:

* Hayvanlarda deney yapilarak antikor esigi bulunmasi calismalari, flavivirts cinsinin
bir diger Gyesi olan sari humma asisi icin kullaniimistir.

e Sart humma virtsiinuin aksine, insan olmayan primatlar BNV’ye karsi cok hassas
degildir. Bu sebeple notralize edici bir antikor esiginin belirlenmesi zordur.

* BNV ile enfekte olmus bireylerin cogunun asemptomatik

* Antikor esiginin belirlenmesi icin yeterli sayida semptomlu birey elde etmek icin
bluyuk bir drneklem gerekir.



Insan BNV asisinin gelistirilmesindeki engeller:

Maliyet:
e Uretilen asinin klinik faydasinin yani sira sosyoekonomik faydasinin
olmasi gerekir.

* BNV asilamasinin maliyet etkinligine odaklanan yayinlanmis
calismalar, risk altinda olan gruplari(yasli, immunsupresif hastalar)
hedefleyen bir asilama stratejisinin maliyet-etkin olacagini

gostermektedir.

* Ayrica endemik bdlgelerde asilama etkili olabilir.



Insan BNV asilamasi calismalari nasil hizlanir?

e Arastirma ve Uretim maliyetlerinde dusus
* BNV vaka sayilarinda artis

 Ciddi norolojik hastaliga neden olma olasiligi daha yuksek olan yeni
bir genetik varyantin ortaya ¢ikmasi

L
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Sonuc

* Sivrisineklerle mtcadelede kullanilan geleneksel ydntemler ve at BNV
asisi BNV ile miicadelede etkili araclardir, ancak hastalik salginlar
devam eden bir sorun olmaya devam etmektedir.

* Tek Saglik perspektifinden, Bati Nil virGisu ile micadele karmasiktir,
cok sayida hayvan turidnu ve bircok cevresel faktoru icerir.

* Mlcadelenin Gstesinden gelmek icin bir arada kullanilan bircok etkili
arac ve teknige ihtiya¢c duyuldugu ortaya cikmistir.



Sonuc
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Figure 1. The Swiss cheese model as applied to West Nile virus prevention. Solid “slices” represent
currently used techniques, dotted “slices” represent emerging or hypothetical techniques. Figure

created using Biorender, (https:/ /www.biorender.com (accessed on 27 April 2024)) adapted from lan
M. Mackay.



Son Olarak Dikkat Cekecegim;
klim Krizi

* Son sistematik incelemeler, cevresel faktorlerin ve iklim degisikliginin
BNV'nin dagilimi, iletimi ve sivrisinek yasam alaninin 6nemli etkenleri
oldugunu gostermistir.




Tek Dunya Tek Saglik:

Hepimiz birbirimize
goriinmez aglarla baglyiz.

Tesekklr Ederim,



