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So, in the context of emerging/epidemic disease at the
beginning of the 21st. Century:

Emergence of new or newly recognised pathogens

(e.g. Highly Pathogenic Avian Influenza [H5N1], swi  ne
iInfluenza HIN1, SARS, Nipah, swine infections with
Ebola-Reston)

Resurgence of well characterised outbreak-prone
diseases (e.g. dengue, measles, yellow fever,
chikungunya - also cholera, TB, meningitis,

shigellosis)

Concern about accidental or deliberate release of a
biological agent (e.g. smallpox, SARS, Ebola, anthr  ax,
tularaemia, etc)

The huge economic costs of infectious disease
outbreaks (e.g. >US$60 billion for SARS).

The reality is — we are vulnerable as a global
community and need to understand the factors
that presage virus emergence, epidemic activity
and the mechanisms of virus spread, and only
by understanding them can we mitigate or
prevent their occurrence.
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a Dengue/dengue hemorrhagic fever,
average annual number of cases reported to WHO, 1955-2001
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The major factors In
dengue emergence:

Population growth
Urbanisation — crowded
shanty towns, with
uncleared garbage, poor
sanitation and poor access
to clean water.

Modern, rapid international
transportation.
Establishment of vector(s)
INn new areas.

Mackenzie, Gubler & Petersen (2004) Nature Med 10(12 ): S98-S109



No. Dengue
cases/year

No. DHF/DSS
cases/year

No. deaths/vear

2

Reported (1998) Estimates

1.2 million 51 million

No data 400,000
[=0.8%)]

3,500 [ 15,000

=0.3%)]

[=0.03%)]

WHO/CDS




Emergence of dengue/dengue haemorrhagic fever
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Shanty town, Bangkok






Global aviation network

Hufnagel L et al. PNAS 2004,101:15124-15129



Global Movement of Dengue (1971-1980)

DENV — 4

DENV — 1: DENV — 2:
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Areas infested with Aedes aegypti , and with
dengue epidemic activity - 2005

Mackenzie, Gubler & Petersen (2004) Nature Med 10(12 ): S98-S109
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Chikungunya in the South-West Indian Ocean: 2005-07




Movement of Chikungunya to Italy
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All reported Chikungunya Outbreaks — By Year 1952-20
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Japanese encephalitis serological group

Mackenzie, Gubler & Petersen (2004) Nature Med 10(12 ): S98-S109
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Kununurra and the Ord River Irrigation Area

Kununurra




Lake Argyle from space Lake Argyle

Lake Kununurra



Irrigated Agriculture and Flocks of
Magpie Geese, Kununurra
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Endemic
(annual)
activity

_ Very occasional
Occasional epidemic activity

epidemic activity,

Very rare
epidemic activity
(1951 and 1974)



Culex gelidus
Aedes vexans
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Dates Location No. cases No. deaths CFR(%)

Sepl998-Apr Malaysia; 265 105 40
1999 Singapore 11 9
Feb 2001 Siliguri, W. Bengal, India 66 45 68
Apr—May 2001 |Meherpur, Bangladesh 13 9 69
Jan 2003 Naogaon, Bangladesh 12 8 67
Jan-Apr 2004  |Goalando, Bangladesh 29 22 76
Faridpur, Bangladesh 36 27 75
Jan-Mar 2005 |Tangail, Bangladesh 12 11 92
Mar-Apr 2007  |Kushtia, Bangladesh 19 5 26
Nadia, W. Bengal, India 5 5 100
Feb-Mar 2008 |Manikganj and Rajbari, 18 8 44
Bangladesh
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