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West Nile Virus

Family Flaviviridae, Genus F/awwrus
® ssRNA (positive-sense), ~11,000 nucleotides  "gg=™ %

® Human pathogens
01 Hemorrhagic fevers
01 Encephalitis
1 Febrile illness

B Three phylogenetic clusters
0 No known vector
0 Tick-borne

00 Mosquito-borne
O Japanese encephalitis serocomplex
0 includes JEV, WNV
O Other serocomplexes include YFV, DENV




West Nile virus epidemiology - brief
history
* First isolated in Uganda in 1937

» West Nile virus (WNV), a member of the Japanese encephalitis virus
(JEV) group within the genus Flavivirus, is the most widespread flavivirus,
occurring in Africa, Europe, Asia, Australia & America

« Up to 9 different genetic lineages are known to date, however only
lineage 1 and 2 are known to be pathogenic for humans.




World distribution of flaviviruses
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WNV Neuroinvasive Disease Incidence,
by County, US, 1999
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WNV Neuroinvasive Disease Incidence,
by County, US, 2000
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WNV Neuroinvasive Disease Incidence,
by County, US, 2001
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WNV Neuroinvasive Disease Incidence,
by County, US, 2002
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WNV Neuroinvasive Disease Incidence,
by County, US, 2003
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WNV Neuroinvasive Disease Incidence,
by County, US, 2004
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WNV Neuroinvasive Disease Incidence,
by County, US, 2005
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WNV Neuroinvasive Disease Incidence,
by County, US, 2006
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West Nile Virus in Latin America

2004 2002 202

2004

2001

2006 Argentina

L. Petersen, CDC




Hungary

2003 encephalitis in
geese + human cases

2004 and 2005
encephalitis in
birds of prey



Birds of prey,
2004 & 2005

B Tn August 2004, a goshawk
(Accipiter gentilis)
fledgling showed
CNS symptoms and died
in a national park in south-
eastern Hungary (in very close proximity to the
2003 cases in geese)

B Surprisingly, sequencing of the whole genome revealed a
lineage 2 WNV, which was until that restricted to sub-
Saharan Africa, and was never before detected in Europe.




<4mmmm Lineage 2

Putative Lineage 3
Putative Lineage 4



RESEARCH

Lineage 1 and 2 Strains of
Encephalitic West Nile Virus,
Central Europe

Tamas Bakonyi,*t Eva lvanics,t Karoly Erdélyi,t Krisztina Ursu,t Emoke Ferenczi,§
Herbert Weissenbdck,* and Norbert Nowotny™*q

Emerging Infectious Diseases = www.cdc.gov/eid = Vol. 12, No. 4, April 2006
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STE KF647249, Italy, 2013, human
L— KC407673, Serbia, 2012, bird (Accipiter gentilis)

91 HQ537483, Greece, 2010, mosquito (Culex pipiens)

JN858070, Italy, 2011, human
KF179640, Austria, 2008, bird (Accipiter gentilis)

KC496015, Hungary, 2010, horse Central/Southern European lin. 2 WNV

KF179639, Greece, 2012, human

KC496016, Serbia, 2010, mosquito (Culex pipiens)
DQ116961, Hungary, 2004, bird (Accipiter gentilis)
JN393308, South Africa, 2008, horse

100| 100 i:EF429197, South Africa, 1989 human

EF429198, South Africa, 2001, human

AY532665, Uganda, 1937, human*

o || DQ318019, Senegal, 1990, mosquito (Mimomyia lascustris)*
94L JX041631, Ukraine, 1980, bird

HM147824, Democratic Republic of Congo, 1958, human*

4 KJ934710, Romania, 2013, tick (Hyalomma marginatum marginatum)
FJ425721, Russia/Volgograd, 2007, human
EF429199, South Africa, 2000, human

EF429200, South Africa, 1958, human
100 DQ318020, Central African Republic, 1982, tick (Amblyomma variegatum)*

HM147823, Madagascar, 1988, mosquito (Culex quinquefasciatus)*

HM147822, South Africa, 1958, bird (Syhietta rufescens)*

GQY03680, Cyprus, 1968, bird (Sylvia nisoria)*

Eastern European lin. 2 WNV






WNV cases 2004



WNV cases 2004-2005



WNV cases 2004-2005-

ai



WNV cases 2004-2005- -2008
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WNV cases 2004-2005- -2008- -2010




Limited mosquito
surveillance
2008/2009 »

WNV-carrying
mosquitoes have
been overwintering
in Austria






West Nile Virus Clinical Syndromes

B Asymptomatic (approx. 75%)

B West Nile fever (approx. 25%)

B Neuroinvasive disease (approx. 1/140)
B Encephalitis
® Meningitis

® Flaccid paralysis

Courtesy L. Petersen, CDC



RESEARCH ARTICLES

Retrospective identification of human cases of West Nile
virus infection in Austria (2009 to 2010) by serological
differentiation from Usutu and other flavivirus

infections

K Stiasny (karin.stiasny@meduniwien.ac.at)+?, S W Aberle*?, F X Heinz!
1. Department of Virology, Medical University of Vienna, Vienna, Austria
2. These authors contributed equally to this work

Cltation style for this article:
Stlasny K, Aberle SW, Helnz FX. Retrospective Identification of human cases of West Nile virus Infection In Austria (2009 to 2010) by serological differentiation from
Usutu and other flavivirus Infections. Euro Survelll. 2013;18(43):pli=20614. Avallable online: http://www.eurosurvelllance.org/ViewArticle.aspx?Articleld=20614

Article submitted on o5 March 2013/ published on 24 October 2013







The Hidden Epidemic
WNV Infections (n=1.4 million), 1999-2006

Not reported

Reported

Fever
322,800

Fatal, 962

Courtesy L. Petersen, CDC



Blood transfusion |
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Kolodziejek et al. Emerging Microbes & Infections (2018)7:25
DOI'10.1038/541426-018-0021-5 Emerging Microbes & Infections

ARTICLE Open Access

Integrated analysis of human-animal-vector
surveillance: West Nile virus infections in
Austria, 2015-2016

Jolanta Kolodziejek', Christof Jungbauer’, Stephan W. Aberle®, Franz Allerberger”, Zoltan Bagd®, Jeremny V. Camp',
Katharina Dimmel', Phebe de Heus®, Michael Kolodziejek', Peter Schiefer”, Bernhard Seidel’, Karin Stiasny® and
Norbert Nowotny'#







RAPID COMMUNICATIONS

Usutu virus infections among blood donors, Austria,
July and August 2017 — Raising awareness for diagnostic
challenges

Tamas Bakonyi“*3, Christof Jungbauer34, Stephan W. Aberle35, Jolanta Kolodziejek?, Katharina Dimmel?, Karin Stiasnys, Franz
Allerbergere, Norbert Nowotny*37
1. Viral Zoonoses, Emerging and Vector-Borne Infections Group, Institute of Virology, University of Veterinary Medicine Vienna,
Vienna, Austria
. Department of Microbiology and Infectious Diseases, University of Veterinary Medicine, Budapest, Hungary
. These authors contributed equally to this article and share first authorship
. Austrian Red Cross, Blood Service for Vienna, Lower Austria and Burgenland, Vienna, Austria
. Center for Virology, Medical University of Vienna, Vienna, Austria
. Austrian Agency for Health and Food Safety (AGES), Vienna, Austria
. Department of Basic Medical Sciences, College of Medicine, Mohammed Bin Rashid University of Medicine and Health
Sciences, Dubai, United Arab Emirates

Correspondence: Norbert Nowotny (norbert.nowotny@mbru.ac.ae)

Between July and Aug
from eastern Austria, GEECE Rl AWM N ERIGTERUUUNAA Ry



Late August 2001.:

Mass die-off of blackbirds
(Turdus merula) in Vienna
and surrounding villages
to the north and south

(7 birds examined)

male blackbird



Late August 2001.:

Death of all 5 great gray
owls (Strix nebulosa)
In the Vienna Zoo
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RESEARCH

Emergence of Usutu virus,
an African Mosquito-Borne
Flavivirus of the Japanese
Encephalitis Virus Group,
Central Europe

Herbert Weissenbdck,* Jolanta Kolodziejek,T Angelika Url,* Helga Lussy,t
Barbara Rebel-Bauder,* and Norbert Nowotnytt

During late summer 2001 in Austria, a series of deaths in several species of birds occurred, similar to the
beginning of the West Nile virus (WNV) epidemic in the United States. We necropsied the dead birds and
examined them by various methods; pathologic and immunohistologic investigations suggested a WNV
infection. Subsequently, the virus was isolated, identified, partially sequenced, and subjected to phyloge-
netic analysis. The isolates exhibited 97% identity to Usutu virus (USUV), a mosquito-borne Flavivirus of
the Japanese encephalitis virus group; USUV has never previously been observed outside Africa nor
associated with fatal disease in animals or humans. If established in central Europe, this virus may have
considerable effects on avian populations; whether USUV has the potential to cause severe human dis-
ease is unknown.
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B Usutu virus (USUV, Flaviviridae, Flavivirus)

™ First isolated in South Africa in 1959

® The name is derived from the Usutu river in
Swasiland

M Closely related to West Nile virus
M Emerged in Austria in 2001



USUV-associated
avian mortality 2001

red: USUV- positive
blackbirds

blue: USUV- positive
great grey owls



USUV-associated
avian mortality 2002

red: USUV-positive
blackbirds

orange: USUV-positive
house sparrow

white: USUV-negative
cases



USUV surveillance
program 2003

red: USUV-positive
blackbirds

green: USUV-positive
great tits

blue: USUV-positive
robin

: USUV-positive

white: USUV-negative
cases



USUV surveillance
program 2004

red: USUV-positive
blackbirds

white: USUV-negative
cases



USUV surveillance
program 2005

red: USUV-positive
blackbirds

white: USUV-negative
cases



Cases of USUV infection diagnosed in Austria 2001 - 2006
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Serological data on wild bird sera (n=398)

(Hemagglutination inhibition test; positives confirmed by
Plaque reduction neutralization test)
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The spread of USUV in Europe

M Austria: 2001
B Hungary: 2005 (sporadic)
B Italy (Milan): 2006 (mass-mortality)

retrospective: 1996, Tuscany, mass-mortality
Switzerland (Zurich): 2006 (mass-mortality)
Spain: 2006 (in mosquitoes, different genetic lineage)
Germany: 2011 (mass-mortality)
Czech Republic: 2011 (sporadic)
Belgium: 2012 (sporadic)
France: 2015 (increased mortality)
Widespread: 2016 (new: Netherlands)
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Phylogram based on complete
USUV genome sequences
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Has global warming been responsible for the
introduction of WNV, USUV and
other exotic viruses to Europe?

B NO - most likely viraemic migratory birds brought the

virus from Africa to Europe, or infected ticks on migratory
birds

B Also, the competent vectors for virus propagation and
transmission have already been present in Europe (Cu/ex
sp.)

B BUT: Higher temperatures in spring, summer and autumn
allow mosquitoes more reproduction cycles and thus
contribute significantly fo the establishment of a new

infection in an area and facilitate the spread of the
infection






Has global warming been responsible for the
introduction of WNV, USUV and other exotic
viruses to Europe?



Update 2018

« Schon 23 Flavivirus-positive Blutspender (RK Wien-
NO-Bgld) - so viel wie noch nie (bestatigt 6 WNV
und 18 USUYV, eine Doppelinfektion)

e Zusatzlich 11 autochthone West Nile Fieber- und 3
West Nile neuroinvasive Falle + 6 importierte Falle
aus Serbien, Italien, Kroatien und Griechenland

« > 50 USUV-positive Vogel, vor allem Amseln
* Erstmals USUV-Ausbruche in Linz, Graz und in
Karnten: humane Blutspenden??
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Table 1: Number of diagnosed jhuman West Nile and Usutu virus infections, Austria, 2009-2018

Year West Nile virus infections Reference Reference
Autochthonous Imported | Total Autochthonous
WNND | WNF WANSVym:‘Oetct dBolggrds Blood donors
2009 1 1 2
2010 1 1 1]
2011 0
2012 3 3
2013 0
2014 1 1 2 [11,12]
2015 1 1 5 7 (3]
2016 1 1 3 5 1
2017 2 2 1 1 1 7 [14] 6 14l
2018 | 3 | 11 6 6 26 18 |
Total 10 15 2 16 10 53 25

WNND: West Nile neuroinvasive disease; WNF: West Nile fever




Human West Nile and Usutu virus infections, Austria, 2018
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West Nile and Usutu virus infections in birds
and human blood donors, Austria, 2018
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West Nile- und FSMEV-seropositive Pferde



'r lhre Aufmerksamkeit!



