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"For centuries a
fundamental challenge to
the existence and well-
being of societies -- as
reflected by scientific
attention, as well as in art,
religion, and culture --
emerging infections
remain among the
principal challenges to
human survival.”

Emerging Infections:
A Perpetual
Challenge

DM Morens, GK Folkers & AS Fauci



Examples of Human Disease Outbreaks,
2006-2008

B H5N1 avian influenza [ Ebola hemorrhagic fever
B Chikungunya fever B Marburg hemorrhagic

B Dengue fever

: _ B Methicillin-resistant
B E. coliO157:H7 Staphylococcus aureus
B Fusarium keratitis (MRSA)
B Poliomyelitis B Adenovirus Serotype 14
B Rift Valley fever H Yellow fever

B XDR-TB B Salmonella Saintpaul
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Vaccines
Diagnostics
 Biodefense and
EmergingInfectious

Diseases (EID)
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Virus Taxonomy

Ninth Report of the International Committee on Taxonomy of Viruses

International Union of Microbiological Societies
Virology Division

Edited by

Andrew M. Q. King - Michael ). Adams
EricB. Carstens - Elliot J. Lefkowitz

2011
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- Papus New Gulnea',

” FIG. 2. The geographical distribution and spread of JEV geno-
types. Countries are grouped into geographical regions: A, Indonesia
(excluding New Guinea) and Malaysia; B, Australia and New Guinea;
C, Taiwan and the Philippines; D, Thailand, Cambodia, and Vietnam;
E, Japan, Korea, and China; F, India, Sri Lanka, and Nepal. Region A
contains all genotypes of JEV, including the oldest. The newer geno-
types (I, II, and III) have subsequently spread to other geographical

areas.

Firoope 1. Locations of sentinel pig surveillance in the Torres
Strait and on mainland Australia in 2000,
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Yellow Fever virus (TNIE)
Koutango virus (Dakar D1470)
KUNV (MRM61C)
West Nile virus (EG-101
ALFV (MRM3929)
JEV (SA-14)
MVEV (1-51)
Usutu virus (SAAR-1776)
CY1014
KOKV (MRM32)
100 TS5273

60 STRV (C338)
0-1

Fig. 1. Phylogram constructed by the neighbour-joining method
from nuclectide sequence of the NS5 gene. Bootstrap values
are indicated at each branch. Vertical distance is arbitrary and

horizontal distance is proportional to mutation distance, as indi-

cated by the bar.
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Emerging Infectious Diseases * Vol 8, No. 7, July 2002
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 Nowotnv++

During late summer 20011 in Austria, a series of deaths in several species of
beginning of the West Niie virus (WNV) epidemic in the United States. We n
examined them by various methods; pathologic and immunohistologic inve
infection. Subsequently, the virus was isolated, identified, partially sequence
netic analysis. The isolates exhibited 97% identity to Usutu virus (USUV), a
the Japanese encephalitis virus group; USUV has never previously been
associated with fatal disease in animals or humans. If established in central
considerable effects on avian populations; whether USUV has the potential
ease is unknown.

Mosquite-borme flaviviruses

TABV

APOIV

Ticksborne flaviviruses

Virology 328 (2004) 301 i 310




B Areaswith recent dengue transmission
O Areas infested with Aedes aegypti

Figure 1: Approximate global distribution of dengue and Aedes aegypti in 2005
Reprintedwith permission of the US Centers for Disease Control and Prevention.

Figure 2: Image of Aedes aegypti mosquito
Reprinted with permission of the US Centers for Disease Control and Prevention.
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by

county, United States, 1999
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by
state, United States, 2002
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West Nile virus neuroinvasive disease incidence reported to ArboNET, by

state, United States, 2006
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{@ AboNET

Average annual incidence of West Nile virus neuroinvasive disease reported
to CDC by state, 1999-2012
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Source: ArboNET, Arboviral Diseases Branch, Centers for Disease Control and Prevention
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Average annual incidence of West Nile virus neuroinvasive disease reported
to CDC by state, 1999-2012
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ArboNET
West Nile virus disease cases reported to CDC by state, 1999-2012
State 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 Total
Total 62 21 66 4,15% 9,862 2,539 3000 4,269 3,630 1,356 720 1,021 712 5,674 37,088

Source: ArboMNET, Arboviral Diseases Branch, Centers for Disease Control and Prevention



West Nile Virus Disease Cases* and Presumptive Viremic Blood
Donors by State; United States, 2013as of Septembek4, 2013

No WNV activaty
B \WNV human infections®
£ Non-human WNV activityt

-~

: : Noni Presumptive
Neuroinvasive . ) ) )
State . neuroinvasive Total cases Deaths viremic blood
DiseaseCa s ¢ _. .
DiseaseCases donor s\

Totals 529 606 1135 44 248
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West Nile Fever

in EU/EEA
countries

Number of cases
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Week 41 = . W -

10°10°2013 ey : EU/ee:\mS::enkeighbours Ewest:w Sz:::ighbours
Croatia 16
Greece 86
Hungary 29
Italy 66
Romania 22
Bosniaand Herzegovina 3
Macedonia 1
Israel 59
Montenegro 2
Serbia 260
RussianFederation 177
Tunisia 6
Ukraine 1
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Reported cases of West Nile fever for the EU and neighbouring countries

s

Transmission season 2013; latest update: 10/10/2013 s
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Solomon et al, BMJ, 2003

Fig 1 Approximate global distribution of West Nile virus (or its subtype, Kunjin virus)
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