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KAwvikn ewkova Aoipwénc aro 1o AN

Xpovo¢ enwoaonc: 2 — 14 nuepec (eBdopadec avoookateotaApEvol)

<1% veupo-6LelodSUTLKN) VOOOC
npooPoAn KNZ: 1 / 140 AotpweeLc

~20-25% «mupetoc AN»
ATILAL CUUITTWHOTA YPLUTwdouc cuvOpoung

75-80% aoUUITTWHATLKOL




|02 A. NEINOY
20% cuuntwpato

Mupetoc

KedalaAyia — dAyoc odpOaipw (B

Aduvapia, kataBoAn
Muadyisc, apBpadyicc Py
E¢avOnua

ZUpRTwpoto oo M2

Aloykwon Aepdpadevwv



|02 A. NEINOY
<1% cuvpmtwpota KNZ

Alatapaxec Tou emumedou ocuveldbnonc
Avuxevikn duokapuia (emtt pnviyyitdog)
AotabBeLa, mapKvooviopoc, Tpopoc, “E” kploelc
MNapaAUoELC AKPWVY, KpavLaKa vevpa, G-Barre

Ontikec dtatapaxec (omTikn veupitida Ka)



|02 A. NEINOY
KAwvikn etkova EAAada 2010-2019

ZUMTITWHO %
MupeToc 99
Zuyyuon/duatapayn sTunedou ouvelbnonc a0
Koakouylo-yev. aduvopio 71
Kedahalyla 63
Piyoc 49
Mdappowa/Epstoy Nautia 47
Avopetio 47
AlgBnpo Tding 37
Muahyisc/apBpalyicc 35
Tpopocg 32
EavOnpua 17

Aavan MepBavidou. EOAY 2019




ZUXVA EPYOLOTNPLAKA EUPALOTO
O€ VEUPO-OLELGOUTIKA VOoO amo 10 AN

AAAAAAAAAAAAAA

ApOpoc WBC: ouvnBwc kd N Alyo avénuevoc (eviote pe Aepdormevia)

ENY: mActokUTTwon pETpLlou Babuou (yevika <500 kottapo/ul),
ouvnOwc Aepdokuttapikn (pmopel apyika moAvpopdor, avénuevn MPpwTeivn,
Kb YALKOIN

Yrovatplatpia eviote, 6lwg og eykepalitida

CT eykedpalou: pn SLayvwoTiKn, AMOKAELOUOC AAAWYV aLTlwVy pnviyyoeykedaAitidag

MRI eykepdlou: cuxva kP, pn LOLKA euprpoTa
- evioyuon AemTtopnviyywv r/Kat mePLKOIALAKWY TIEPLOXWV LE OKLOYPADLKO

- EOTLAKEC MLETOBOAEC OMATOC OTO EYKEPAALKO TTOPEYXU AL
(Baowka yayyAila, BaAapo, eykedaAlkd otelexoc, mapeykedbaAida,
MPOoOL KEPATO VWTLOLOU HUEAOU)



loc AN - Epyaotnplakn diayvwon

OpOAOYLKEC SOKLUOOLEC:

* |gM oto ENY (90%: evtoc 8 nuepwv amo evapén) =2 Aolpwén KN

* IgM otov op0 (3-8 nuEPEC amo evapén, ywa 1-3 pRvec):

* Au&non IgG oc Sadoyka delypata opwv

PCR o< aipa, ENY, oupa (0xL ouyva, Aoyw Bpaxeiag topioag)




|02 A. NEINOY
Oepaneia

e Aev untapyxel l0Lkn Beparmeia

— IFNa, ribavirin, polyclonal IVIG -> ?

e Agv umtapyxeL EPPOALO

* YmootnplkTikn Bepamneia oe coBapn vooo




|02 A. NEINOY
Mpoyvwon

* NMupetoc AN: TANpNnC avappwon, Sxs x wks
 KNZ: Oavatoc, veupoAoyLKa EAAELppOTA

* Risk factors yia KNZ, coBapn vooo:

- HAwkia, Xpovia UTTOKELLEVA VOO LOTOL

K. Danis et al. Emerg Infect Dis. 2011;10
Pervanidou et al. Euro Surveill. 2014;19(13)



West Nile - Southern Europe
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FIGURE 1. Major outbreaks reported in the Mediterranean basin: 1950-2000.



West Nile — Europe 2000-2010

Epidemiology of West Nile in Europe and in the Mediterranean Basin The Open Virology Journal, 2010, Volume 4 33

-

@
Detection of West
Nile infection in: L
¢ Humans
* Bird species
@ Equines
O Mosquitoes

Fig. (2). Areas in Europe and in the Mediterranean Basin involved by West Nile virus transmission.



|02 A. NEINOY
Ermidnuioloyia

* MeyaAEC EMOXLKEC EMONMLEC:
— 1996 (Poupavia), 2010 (EAAaSa), 2018 (Evupwrin)

* Ewoaywyn ov ano Adpikn, M. AvatoAn
— M£ow METOVOAOTEUTIKWY ItTnVwvV (Artp-Mato)
— Eykataotaon o€ vtomnoug mAnBuopouc mTtnvwy
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Wild Bird surveillance Greece 2009-10
before 2010 WNV epidemic!!!

e 14 (+) sera up to 8 months prior to human epidemic

* Likely route of WNV introduction in Greece
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FYROM
Resident (n=14) C.Macedonia
Migratory (n=21)
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Valiakos G, et al. PLoS ONE 9(5): e96935.
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Culex pipiens complex - habitats




Entomological findings
Greece 2010

Human bait, rice paddies, Thessaloniki, 1996-2010

30 -

25 -

20 7 Culex spp
Aedes s

15 - PP

Anopheles spp

Captured mosquitoes/15 min

Source: Ecodevelopment N —
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Mosquitoes
Greece 2012 WNV Epidemic

101.265 mosquitoes collected

Culex spp 84.5%

1.846 pools testes 181 (+) by RT-PCR
Majority of (+) pools July 2012

Mostly in prefectures of Attiki & Thessaloniki



Global distribution of Cx. pipiens
complex mosquitoes

0 2,000 4000 )

\ y
1 R 10
h) "
\ » 3 P
\\ 2 : "
) - Sl . N
E ., ‘e M 30
3 |
-
- .l, -
f S
T T 1
/ \

4

mmmm CX. p. pipiens Cx. p. pallens NN\ Cx. globocoxitus
mmm CX. p. pipiens & Cx. quinquefasciatus hybrids Cx. quinquerasciatus & Cx. p. pallens hybrids /z7y Cx. australicus
Cx. quinquefasciaius

Infect. Genet. Evol. 2011, 11, 1577-1585



Culex spp hybrids & WNV

100
Percent of WNV-exposed Culex mosquitoes

transmitting at day 13/14 post-feeding.
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CxP CxM CxM/CxP CxQ/CxM CxQ/CxP

Cx.p f pipiens (CxP)

Cx.p f molestus (CxM) Ciota AT, et al. Parasites & Vectors. 2013;6:305
Cx. quinquefasciatus (CxQ)



Land use & urbanization T hybrids

Human land use
Urbanization, Agriculture

Habitat change

& oF
. 'y
i) .-‘;b"

Increases in human
commensal vectors
and hosts

1 |“ s “'U"

Kilpatrick, A.M. Science 2011, 334, 323-327
Ciota AT, Kramer LD Viruses 2013,;3021-47



@(ﬂj I;S 1\] I*:\\q Video US World Politics Entertainment Health

California drought linked to
West Nile virus outbreak

AP April 10, 2015, 10:15 AM



Climate change & WNV
™1 Tin 2010 & link w WNV outbreak

Number of WNV infections in EU/EEA and EU enlargement countries by
epidemiological week of notification*, 2014-2018.

350

- e
e early 2018 season due to 2
v' 1 Temperatures s w
v' T precipitation "

v Upsurge in vector!!! e e

Week of notification*

~-2014 —2015 2016 —2017 —2018
* Week of notification to national authorities or if missing, week of notification to ECDC.

2018 transmission season: human cases exceed the total number in previous seven years




Copernicus Climate Change Services
https://climate.copernicus.eu

ERA-Interim precipitation (mm/day) for 1981-2010

* average precipitation in Mar-May 2018 > than 1981-2010 average
e Surface air T -> marked anomaly in April-May 2018

* notably in the WNF affected areas

Haussig JM et al. Eurosurveillance 2018
Groen TA et al. Parasites & Vectors 2017



Climate change & VBD
WNV record season 2018

Transmission season 2018 and previous transmission seasons; latest data updatel3 Dec 2018
g ST
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Distribution of West Nile virus infections in humans by affected areas in the EU/EEA Member States and EU neighbouring countries‘ &&Sc
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Cases reported in 2018

Cases reported in 2017
Cases reported
during 2011-2016

|"" No reported cases
Not included

ECDC. Map produced on: 14-12-2018

reported in 11 EU 181 in EU countries, up to 14

countries deaths December




Emudnuiec 1ou AN o€ HMA

s 1999: erubnuia otn Néa Yopkn, HMNA (lineage 1), n=62
- otadlokn dlaoTopa HECQ OTAL EMOUEVA 5 £TN
- MTAEOV evONULKN Aolpwén (emoxika) otn B. Apepikn

West Nile virus neuroinvasive disease incidence reported
year,1999-2018
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Hayes et al, Emerg Infect Dis 2005

* 01999 10-99.99 . >=100 Ary WNV Activity



CDC 2019, WNV everywhere!!!
788c - 508 NID, 39d, 99 presum vir bld don

West Nile Virus Activity by State — United States, 2019 (as of
October 29, 2019)

No WNV activity
I WNV human infections*
7] Non-human WNV activityf

*WNV human disease cases or presumptive viremic blood donors. Presumptive viremic blood donors have a positive
screening test which has not necessarily been confirmed.

CDC



Molecular epi - Phylogeny

Lineage 1a
I Lineage 1b (Kunjin)
- Lineage 1c¢ (India)
Lineage 2
e Lineage 3* (Rabensburg)
- Lineage 4* (tick isolates)
] Lineage 5% (India)
Spanish lineage*
I Malaysian lineage*

fianis Serological data only

*Putative lineage

Ciota AT, Kramer LD. Viruses 2013,;3021-47
Vazquez A et al. Emerg. Infect. Dis. 2010, 16, 549-552



Phylogenetic tree-WNV Greece 2010

M18370, JEV

80

@ea Santa/10, Greece
EF429197, SPU116/89, South Africa

DQ116961, goshawk/04, Hungary

AY 688948, Sarafend, Israel \

AY532665, B956, Uganda Lineage 2

DQ318020, ArB3573/82, Central African Republic
g EF429200, H442, South Africa

FJ425721, RebVLGO07, Russia
8E0F429199, SA381/00, South Africa

EF429198, SA93/01, South Africa /
AY 765264, Rabensburg, Czech Republic ] Lineage 3

67

AY277251, LEIV-Kmd88, Russia ] | ineage 4

DQ256376, 804994, India ] Lineage 5
D00246, Kunjin virus, Australia ] Lineagelb
AY 490240, Chin-01, China ~

62

93

{AF260968, Eg101, Egypt
EU249803,68856, India

~ AF260969, RO97-50, Romania

Lineage la

|AF404757, Italy 1998-equine, Italy
60 AY701412, 96-111, Morocco

0.1

| 9D5Q211652, NY99, USA
DQ118127, goose/03, Hungary J

Papa A et al Emerg. Infect. Dis. 2011, 920-922



Lineages tovu woU AN
2 kupla lineages, EAAada-Lineage 2

Location of WNV
lineage 2 outbreaks

Ermudnpieg 1ov AN lineage 2,Evpwmnn, 2004 - 2013

Hernandez-Triana et al, Front Public Health, 2014



KpoUopata Aoipwéng amnd tov 16 tou Autikot Neilov,
EAAada, 2010 — 2019 (€wc 31/10/2019)

2010 2011 2012 2013 2014 2017 2018 2019

262 100 161 86 15 48 316 227
KpoUopata ME 197 75 109 51 14 28 243 139
npooBoAn KN2 (75%) (75%) (68%) (59%) (93%) (58%) (77%) (62%)
OavartolL acbevwv 35 9 18 11 6 5 50 32
OdvatolL acOevwyv pe 33 9 18 10 6 c 49 59
npoofoAn KN2
Ovntotnta
KPOUOMATWYV ME 17% 12% 17% 20% 43% 18% 20% 21%
npoofoAn KN2
AptBuog Anuwy 38 46 42 35 7 10 86 55

ME 21 KpoUoHQ



KAlvika yapaktnplotika vooou KNZ

EAAGSa, 2019 (n=226)

XOpOLKTNPLOTLKO

Neupodielodutikn vOGOoC
EvkedaAitida/MnviyyoeykedaAitida
Mnviyyitida

OXM (+ eykepaAitda)

%

62%
90%
10%

139
125
14

EEEEEEEEEEEEEEEEE
AAAAAAAAAAAAAA



AoOeveic pe mpooBoAn KNZ / wk of Sx onset

ApLBué g KpouopdTwy

EAAada, 2010-2019 (é¢wg 31/10)
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,1 median age 73 yrs
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EBSopada tvapéng cupmrwpdrwv

EONIKOZ OPTANIZMOL
AHMOZIAZL YTEIAZ



Oposmidnuoloyikn peAétn, EAAada, 2012-2013

v'1gG opoermohaocpdc: 2,1% (1,5% -PRNT) - 4.000 Seiypata rmoveAAaSIKA
v MpooBoAr) KNZ= 1: 376 HOAUVOEVTEC
v HAKLwpEvoL: HEYOAUTEPOC KivEuvoc LOAUVONC Kot coBapnc voononc

ssssssss
® WNV Human cases 2011
© WNV Human cases 2010
| Regions
“», |Percentage

0%

A 01-16%
P17 -24%
B 25-3.0%
I3 40%
. s1-71%
Wl 72-106%

Hadjichristodoulou C et al, PLoS One, 2015



FewypadLKr KATAVOUH KPOUOSHATWVY <
Aoipwéng ard 16 AN, EAAGSa, 2010 - 2017

AHMOZIAZL YTEIAZ
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fewypadikn KATavopun KPOUOHATWVY Aoipwénc oo 1o AN,
o€ EAAada (N=316), Evpwrnn Kat YELTOVIKEG XwpPEeG (n=2.083), 2018
ninyn: E.O.AY., ECDC

Distribution of West Nile virus infections in humans by affected areas in the EU/EEA Member States and EU neighbouring countries| ¢
Transmissior 018 e"&

n season 2018; latest data update 13 Dec 2 ecoc

* 0/Nodata
. 1
® 10

Number of WNV infections in EL/EEA and EU enlargement countries by
epidemiclogical week of notification®, 2014-2018, c
E ]

n— .
Map produced on: 18 Feb 2019. Administrative boundaries: “EuroGeographics, “UN-FAQ S e s e
© Mumber of WNV infections in EWEEA and EU enlargement countries by
epidemiological week of notification, 2014-2018

EONIKOZ OPTANIZMOL
AHMOZIAZL YTEIAZ



AplOpoc kpouvopatwv Aoipwénc amno 1o AN .f'

ava mOavn MN.E. ékBeong, EAAGSa, 2019 (cwg 29/10) =
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Week 47, 17-23 November 2019

WNV among the top threats



WNV-Europe 2019, 15 Nov - 21 Nov

NO human/equid cases! Final update -> next Friday

Distribution of West Nile virus infections among humans and outbreaks among equids and/or birds in the EU ﬂ
Transmission season 2019; latest data update 21 Nov 2019 .ED‘SC“.,
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WNV-Europe 2019 season, 215t Nov

462c, 50d in EU/neighb for season (223c, 34d in Greece)
88 outbreaks in equids (Greece 21), 53 in birds (Germany)

Distribution of West Nile virus infections in humans by affected areas in the EU/EEA countries and EU neighbouring countries @
Transmission season 2019 and previous transmission seasons; latest data update 21 Nov 2019 sﬁ
= R NN :
=7

Human cases reported in
.

Human cases reported in
= 2018

- Human cases reported
during 2011-2017
"7 No reported cases

- Not included

ECDC. Map produced on: 22 Nov 2019




WNV-Europe 2019

ECDC assessment

e Cases may be reported but

— Environmental conditions less suitable



Apaoelg eBvikwv apxwv AY yLa TNV OVILHETWLON
NG Aoipwénc armno tov 10 tou AN

Askrio AfAwon latpoi
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Apaoelg eBvikwv apxwv AY yla TNV QVILHETWILON
TNC Aoipwénc amno tov 10 touv AN

Ermwtipnon, €py. Aldyvwaon, EMLKOWVWVLOL

Méetpa yia acPpaleia tou aipotoc (EKEA, ZKAE)
Emwtipnon kat €Aeyxocg dtafiBaocti — evatcOntonoinon OTA
YNAAT: Emuwtipnon Aoipwéng o€ tmnmoeldn, ntnva

2uvepyaoia popswv — Eviaia Yyeia: EOAY, YMNAAT, ZxoAn AY
NAAA, Mnievakeio @utona. lvotitouto, Maveniotnuia,
TOTUKEC apxEc AY, OTA
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Effopadoia éxkbeon emubnuiodoyiknc emtipnong tng Aoipwéne amno v Tow
Avtikol Neihow o avBpumowg, EAGba, 19 Zemtepfpiow 2019

H epfopafioin autr avadopd oKOTO EYEL T CUWOTTLEN TUOOOLGIOCN TS KOTOOTOONG CYETIKG WE T
¥araypadi] KSOUSULATWA TIOU SLoyiywinoKovTaL ESVRAcTNHEKa P AoipwEn amd Tov 15 ToU AuTukol NeiRow
[aN) k28 eBSopaba, yin tnv mepiobo peTaboong 2015,

Ta Sefopsva smbnuIchoyIKnG ETUTHONGHS ToOEDYOVTOL QMO TI SNAUWGELS THOU AMOCTEARDUY OL BEDATIOVTES
laTpol orov EBvKG Opyawiopd Anpomas yyeiog (EO.AY) yio T mEpLoTOTINd, ®abug kol amd T
¥ OONUERIVE EMKOIWWALE 1 EpYASTROLE TIOU SUNPETEYOUY oTn SLaywiusn Tou 100 Tou AN i EBvwa KEvtpo
Avodopis ApUTONDY KOL ApoppRylkiy  MUpETWY, AMGTOTEAEWD NMovemotiuo Secoohovikng, i
Epyoothipe Mupofokopiag, lotpun Iyohf Novemornuiou ASnvww, il Awmyvestkd Tpapa, EAARd
IvoTitoUTo Pastewr, iv. Epyacthow KAwwng lohoyias, latpuns Zyxohn Novemotnuion Konone-MAMMH).

To Tprpe EmSmpuokoywng EmThpnong kol Nopépfoonc tow EO.AY. MPOYLOTOTOLEL SUSTILATIET
Suepeinvnon Twy SoyviespEvLn KEPOUGSIATLAY, EVTDE 24 wov amd T Sijueon Tous, PEsW ETLEOVWYLRE s
TOUE BEpAMOVTES LOTROUS KoL PECW CUVEVTEULEWY e Toug acBevell, wore wa mpoohopoBel o mBavog
TOMOE EXBECNG, TR ¥OSEKTNOCTING TN vOGSOU KL 0L TapayovTes ki Bivou,

ATO THY oyn TS mEpwoBow 2018, pEypl Tig 18/05/2018 (13.00), youy Suayvwotsl kol fiepeuvnBel exaTov
EVEVIVTR MEVTE [185) kpobopara Aolpwsng amd Tov 10 Tow AuTkol Nelhou ooy EAAGER, £k Twy omoluwy TR
exorov sikoot fva [121) mopousiaooy ExSniuioel; amd T0 KEVTDKD NEupd ZT0oThua [KNE, eykedaiinda
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The United Kingdom is leaving the European Union on 31 October 2019. Hide message
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Tourist Industry With West Nile
Virus

Foreign travel advice

Greece

There were a number of cases of West Nile virus in Greece in 2018. You should
consider preventative measures to minimise exposure to mosquitoes, for

example using mosquito repellent when outdoors and closing doors or ‘
windows or using screens. See Health

by West Nile disease.
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Visitors to Greece told to take
precautions against West Nile virus

Last year there were a record number of cases of the mosquito-
borne illness, which can be fatal WEST NILE VIRUS
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reason the Queen and happen to anyone® shouldn't care’ Star

Queen shock: The REAL | Steph McGovern: ‘Could [l Aljaz Skorjanec: ‘I know |
Prince Philip never... Pregnant star speaks... reveals...

Greece holidayS' Is it safe to West Nile Virus media coverage

travel following deadly West Nile

Virus Outbreak') Regarding recent media publications on West Nile virus in Greece, the National Public Health Organization of Greece would like to
* provide the following clarifications:

— West Nile virus infection, along with a number of other viral infections transmitted through mosquito bites, belongs to a group
of diseases whose circulation is expected to increase in the coming years, due to a combination of factors amang which climate
ms FABULOUS MONEY MOTORS TECH DEARL change plays an important role. OF note, this virus has been established in many countries in central and southern Europe with

consistent spread of its geographic distribution, especially during the previous season. Thus, circulation of the virus in the current
2019 season should be expected both in our country and in other European countries.

o e sas | 1 Y
P"t.s Visiting Greece . Brit tourists warned about travelling to Greece after deadly
warned of rise in deadly West Nile disease outbreak

virus spread by mosquitoes 7




WNV-Europe 2019 season

ECDC assessment

* Germany, Slovakia 1%t autochthonous cases

— Not unexpected

* All other in MS w known Tx in previous yrs

 Defer donors, 28 days after leaving a risk area
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v Emitipnon vooou og avBpwrouc, {wa, KouvoUuTiLd
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 MEetpa atopKAG tpootaociog amno kovvouTiia — Evnpuépwon

 Metpa ya TNV aaoPpaAeia Tov aipatog

v Alatopeakn cuvepyaoia (Eviaia Yyeia)
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— 2UvOeTn emdnULoAoyia Tou LoU

* aAloL napayovrteg (tagidia, epnoplo, vector dynamics)

— neplodwv/meploxwv kukAodopiac Tov Lov



D e I i n u e n t encephalitis virus outbreak in Kern County since the 1952
q epidemic of western equine encephalitis virus (J) and rep-

Mo rtg ageS, resented a 205%—280% increase in the numbers of con-

firmed WNV cases observed since 2004 (6). The 2007 out-

N eg Iected break was unanticipated on the basis of surveillance data.

Winter and spring weather was exceptionally dry (40% of

SW| mmin g Po O IS y expected rainfall) and hot (mean March—June temperatures
- ranged from 0.5°C-2.0°C above 30-year normal values).

a n d weSt N | Ie Rural Cx. rarsalis populations remained below 5-year av-

erages (—32% to —76% of average during weeks 19-29)

VI I'u S, ca I IfO I' n Ia because of decreased raimnfall. snow pack, and water allot-

o ) ] ) ments to agriculture. The Kern River. which flows through
William K. Reisen, Richard M. Takahashi, Bakersfield. remained mostly dry during spring and sum-
Brian D. Carroll, and Rob Quiring mer; key bird species decreased in abundance because of

300% T delinquency

b".‘

y

sl
-
|

oo oy

276% T WNV

California, neighborhood taken during August 2007. Red arrows
indicate neglected or green swimming pools. Letters (F, G, H, J)
are photographic reference points.

Emerging Infectious Diseases * www.cdc.gov/eid * Vol. 14, No. 11, November 2008



Low altitude & proximity to water
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Valiakos G, et al. PLoS ONE 20014; 9(5): e96935.



WNYV projections in Europe 2025,
2050
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Semenza JC et al. FEMS Microbiol lett 2018



Climate & 2x cases by 2050!!!
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North Carolina News

Major climate report predicts more
flooding, hurricanes, heat for
southeastern NC

By: Ben Smart/WECT

Starlité Motel in Spring Lake (CBS 17)

A major climate report predicts West Nile virus and other
insect-borne diseases will become far more common in the
us

Peter Kotecki Nov. 29, 2018, 136 PM ° 26




‘Htawv otpafo to KAipa...

Trump Administration to Begin Official
Withdrawal From Paris Climate Accord

a By Lisa Friedman

Oct. 23, 2019
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Unpredictable . * to Control — The Adolescence
of West Nile Virus

Lyle R. Petersen, M.D_, M.P.H., and Marc Fist..

M EnglJ Med 2012; 35?:'128'1—'1284—| October 4, 20, b 1210537

The current outbreak of West Nile virus ison track to be ‘l
largest ever recorded. Future inquiry will no doubt focus on .
the confluence of ecologically interrelated drivers responsible for v,

outbreak. And timely national surveillance is required. 6/ ,



