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…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], swine influenza H1N1,
SARS, Nipah virus, swine infections with
Ebola-Reston virus)
 Resurgence of well characterised outbreakprone diseases (e.g. dengue, measles,
yellow fever, chikungunya, cholera, TB,
meningitis, shigellosis, etc)
 Concern about accidental or deliberate
release of a biological agent (e.g. smallpox,
SARS, Ebola, anthrax, tularaemia)
 There can be huge economic costs due to
infectious disease outbreaks (e.g. >US$60
billion for SARS).
 Many of the current threats are zoonoses,
and they are usually the diseases which
cost us most!

Challenges: Economic Impact of Emerging
Infectious Disease
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Emerging diseases: the definition
• New diseases which have not been
recognised previously.
• Known diseases which are increasing, or
threaten to increase, in incidence or in
geographic distribution.
• The terms ‘re‐emerging or resurgent diseases’ are
also used – usually to describe diseases which we
had thought had been controlled by immunisation,
antibiotic use or environmental changes, but which
are now reappearing.

‐So, to the questions:
‐ How and from where do novel or emergent
viruses arise or expand?
‐ What factors precipitate their emergence
and spread?
‐ What messages can we take home from
specific examples of emerging diseases?
‐ Can we predict where the next emergent
disease will occur?

How and where do novel or emergent viral diseases
arise?
Most emergent viruses have been around for many years or even
millennia. They are either the aetiological agents of diseases we know
which are spreading or increasing in incidence, or novel agents we
‘discover’ or recognise during investigations of:
 Syndromes that we suspect may have an infectious aetiology, and then
using newly developed methodologies or new techniques, the novel agent
is detected and/or isolated for the first time; or
 Clusters of unusual cases occur with no known or obvious aetiology – as
happens most often with novel zoonotic agents from wildlife.
Other viruses may become pathogenic through mutation and/or selection.
From ‘where’ is more difficult; usually those discovered due to our
technologies becoming smarter have been detected first in a developed
country with access to sophisticated laboratories, whereas those from
wildlife have tended to come from developing countries where the
wildlife‐human interface is more pronounced.

Map of geographic origins of EID events, 1940‐2004
(Jones et al, Nature 2008)

Zoonotic Hot Spots: Relative risk of an EID

Hot Spots: global distribution of relative risk of an EID event caused by zoonotic
pathogens from wildlife, (Jones et al, Nature, 2008).

EMERGING VIRUSES: RECENT EXAMPLES
2011 ‐ *SFTS BUNYAVIRUS (China)
2003 ‐
2010 ‐ *TITI ADENOVIRUS (USA)
2001 ‐
2009 ‐ *KLASSEVIRUS 1 (Australia, USA, Spain)
‐
‐ *LUJO VIRUS (South Africa/Zambia)
2000 ‐
‐ *EV104 ENTEROVIRUS
1999 ‐
‐ *H1N1 Pandemic Influenza
‐
2008 ‐ EBOLA‐RESTON (Philippines)
‐
*
‐ KAMPAR VIRUS (Malaysia)
1998 ‐
2007 ‐ ZIKA VIRUS (Yap)
‐
‐ *DANDENONGVIRUS (Australia, ex Balkans)
1997 ‐
‐ *MELAKA VIRUS (Malaysia)
‐
‐ *BUNDIBUGYO EBOLA VIRUS (Uganda)
‐
‐ *KI POLYOMAVIRUS
‐
‐ *SAFFOLD VIRUS
‐
2006 ‐ CHIKUNGUNYA (SW Indian Ocean, East Africa,
India, Sri Lanka, Indonesia)
1996 ‐
‐ AVIAN INFLUENZA (H5N1) (Egypt, Iraq)
‐
‐ WEST NILE (Argentina)
1995: ‐
‐ *NEW HUMAN RHINOVIRUS (USA)
2005 ‐ AVIAN INFLUENZA (H5N1) (Cambodia, China,
‐
Indonesia)
‐
‐ *HUMAN BOCAVIRUS
1994: ‐
2004 ‐ INFLUENZA (H5N1) (Thailand,
Vietnam,)
‐
‐ *HUMAN CORONAVIRUS NL63
1993: ‐

*SARS CORONAVIRUS
*HUMAN METAPNEUMOVIRUS
NIPAH VIRUS (Bangladesh, India)
RIFT VALLEY FEVER (Mid. East)
*NIPAH VIRUS (Malaysia)
INFLUENZA H9N2 (HK)
WEST NILE VIRUS (USA)
*SEN VIRUS (Italy)
JAPANESE ENCEPHALITIS VIRUS
(Australian Mainland)
*ALKHURMA VIRUS (Saudi Arabia)
*MENANGLE VIRUS (Australia)
INFLUENZA H5N1 (HK)
*RABENSBURG VIRUS
*TT VIRUS (Japan)
*AUSTRALIAN BAT LYSSAVIRUS
WEST NILE (Romania)
JAPANESE ENCEPHALITIS
VIRUS (Aust. Torres Strait)
*HUMAN HERPESVIRUS 8
*HEPATITIS G
*HENDRA VIRUS (Australia)
*SABIA VIRUS (Brazil)
*SIN NOMBRE VIRUS (USA)

White = human, no animal reservoir; yellow = initial zoonotic event; Red = zoonosis.
* = a novel virus which has not been seen previously.

A snapshot of some of novel emergent viruses
in the Asia and Pacific Regions

A snapshot of some of the emerging (spreading)
viruses in the Asia and Pacific Regions

Emerging diseases – the importance of animal
reservoirs
• Thus over 74% of all novel emerging viral diseases over the
past two decades have been zoonotic (transmitted from an
animal source);
• Most of these have come from either bats (particularly
fruit bats), rodents or birds – for others, the hosts have yet
to be determined;
• Thus the importance of understanding animal diseases
and the role of wildlife in disease emergence cannot be
understated, and there is strong belief that wildlife
diseases should be a major component of global
surveillance strategies.

Animal‐Human Interface
• This animal‐human interface is crucial in
zoonotic disease emergence, providing
the stepping stone for the agent to
spread from an animal reservoir to
humans.
• The interface may be domestic, where
people live in close proximity with their
domestic animals, or with wildlife.
• Those in contact with wildlife who are
most at risk initially are hunters, traders
in bush meat or at animal markets, but
the risks are increasingly encroaching
into urban and peri‐urban settings as
natural habitats are shrinking and
animals seek food closer to human
habitation.

Photo: Hume Field
Photo :Paul Gibbs

Chatou market, Guangzhou, China, May 2003

The animal‐human interface: bush meat – a major
source of risk for disease emergence in Africa and Asia
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•

Frequency of all EID
events has significantly
increased since 1940,
reaching a peak in
1980-1990

•

61% of EID events are
caused by the
transmission from
animals (zoonoses)
74% of these from
wildlife.

•

•

Zoonotic EIDs from
wildlife reach highest
proportion in recent
decades
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Slide kindly provided by Pierre Formenty, WHO

So, the questions:
‐ How and where do novel or emergent
viruses arise?
‐ What factors precipitate their emergence
and spread?
‐ What messages can we take home from
specific examples of emerging diseases?
‐ Can we predict where the next emergent
disease will occur?

The importance of human intervention and human
activities in disease emergence, and the important
role played by biodiversity
• Many factors can be responsible for, or contribute to,
emergence, either singly or in concert.
• Perhaps, the single most important driver of
emergence, which is common to most of these factors,
is the role of human intervention or human activity.
• But it must also be understood that biodiversity
provides the ‘source’, that is, the biological environment
or milieu, from which new diseases emerge.

Factors Responsible for Emergence, Resurgence and Increased Spread of Infectious Diseases
(a) Human activities:
•

Changes in human demographics or behaviour:
‐ Population growth and migration; Urbanisation
‐ War/civil conflict/bioterrorism;
‐ Human behaviour ‐ sexual behaviour/intravenous drug use
• Changes in technology & industry:
‐ Globalisation of food supplies; Changes in processing; use of antibiotics as food supplements
‐ New technologies; eg Organ/tissue transplantation;
• Economic development and land use:
‐ Changes in agricultural practices; Intensive agriculture
‐ Dam building; Increased irrigation
‐ Deforestation/reforestation;
• International travel & commerce:
‐ Worldwide movement of people and goods;
‐ Transport of mosquitoes and other vectors, and establishment in new geographic areas.
• Microbial adaptation and change:
‐ Microbial evolution;
‐ Response to environmental selection.
• Breakdown in public health:
‐ Reduction in prevention programmes;
‐ Inadequate sanitation; inadequate vector control.
(b) Natural Occurrences:
• Climate
• Vertebrate host movement, such as migratory bird movements
• Natural disasters

So, the questions:
‐ How and where do novel or emergent
viruses arise or expand?
‐ What factors precipitate their emergence
and spread?
‐ What specific examples best demonstrate
some of these factors?
‐ Can we predict where the next emergent
disease will occur?

Henipaviruses:
A story of disease emergence associated with intensive
agriculture and consumption of food…..

Factors affecting emergence and/or spread:
‐ Effects of deforestation
‐ Changes in land use
‐ Intensive agricultural practices (Nipah virus)

There have been new viruses from fruit bats
√1994 – Hendra virus (Australia)
1996 – Australian bat lyssavirus
(Australia)
1997 – Menangle virus
(Australia)
√ 1999 – Nipah virus (Malaysia)
2000 – Tioman virus (Malaysia)
2007 ‐ Melaka virus (Malaysia)
[Plus many other astroviruses,
coronaviruses, adenoviruses and
paramyxoviruses, etc, many of which
may not be associated with disease ]

Henipaviruses
• Henipaviruses represent an novel genus in the
Paramyxovirus family;
• Hendra virus first appeared in 1994 in Brisbane as a severe
acute respiratory disease of race horses and humans with a
high case fatality rate. Some cases were later shown to
present with neurological features.
• Nipah virus emerged in Malaysia in 1999 as a severe disease
of pigs and humans with both respiratory and neurological
syndromes, and also displaying a high fatality rate.
• The natural reservoir host of both viruses was found to be
fruit bats (flying foxes) in the genus Pteropus, and the
spillover/amplifying host was horses for Hendra and pigs for
Nipah (only in Malaysia).

Henipavirus
HeV
NiV

History of Hendra Virus Outbreaks
● September 1994: “first” outbreak in 21 horses and 2 human
cases with one fatality in Hendra, Brisbane, Queensland
● October 1995: Retrospective diagnosis of HeV infection in
dead two horses in Mackay, Queensland with one human
fatality from severe encephalitis 13 months after exposure
● Since 1999, eleven focal, spatially & temporally unrelated
outbreaks: ‐ all confined along the east coast of Australia
‐ ten in Queensland
‐ one in New South Wales
● Since Hendra discovery, five outbreaks involved human cases
‐ seven humans affected with four fatalities

spatial pattern..

o Cairns 1999, 2004, 2007
o Townsville 2004
Bowen 2009 o o Proserpine 2008
o Mackay 1994
o Cawarral 2009
o Peachester 2006, 2007
o

Brisbane 1994, 2008

o Murwillumbah 2006

Human Transmission with Hendra Virus
• Evidence from human cases, and from serosurveys, suggest that transmission of Hendra
virus to humans is very rare;
• Veterinarians who did autopsies of dead horses
during the initial Hendra outbreak did so without
any personal protection, but all were
seronegative;
• The seven human infections were from
exposure to infected horses, although
mechanism of transmission is uncertain – there
has been no evidence of direct transmission
from bats to humans, between humans, or
between horses.

History of Nipah Virus Outbreaks
● 1998‐1999: first outbreak of fatal encephalitis among pig
farmers in Kampung Sungai Nipah, Perak State, in Peninsular
Malaysia with 40% fatality (Cases similar to Japanese
encephalitis). The 1999 outbreak cost Malaysia625 million USD
● 1999: small outbreak in Singapore following importation of sick
pigs from Malaysia
● Since 2001, 13 outbreaks have occurred in India and Bangladesh
‐ Eleven in Bangladesh (Kushtia, Faridpur, Manikgonj, Meherpur,
Naogaon, Rajbari, Tangail and Thakurgaon districts)
‐ Two in West Bengal of India (Siliguri and Nadia)
● Since Nipah discovery, 477 human cases including 248 deaths

Nipah virus – transmission in Malaysia and
Singapore
• It is not known how Nipah virus is
transmitted from bats to pigs, but probably
by either urine or food ‘spats’ dropping from
fruit trees into pig pens.
• Nipah virus is transmitted readily between
pigs through the respiratory route, and from
pigs to humans and probably from pigs to
dogs and cats.
• NO human-to-human transmission was
observed – all human cases resulted from
transmission from pigs.

Nipah Virus Outbreaks: Malaysia, Singapore,
Bangladesh and India
Dates

Location

No. cases

No. deaths CFR(%)

Sep1998-Apr 1999 Malaysia;
Singapore

265
11

105
1

40
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
Faridpur, Bangladesh

29
36

22
27

76
75

Jan-Mar 2005

Tangail, Bangladesh

12

11

92

Mar-Apr 2007

Kushtia, Bangladesh
Nadia, W. Bengal, India

19
5

5
5

26
100

Feb-Mar 2008

Manikganj/Rajbari,
Bangladesh

11

8

72

Jan 2010

Faridpur, Bangladesh

3

3

100

Jan-March 2011

Rangpur, Kushtia, etc, Bangladesh

45?

35

78

Nipah in Bangladesh and India
•






Of particular international concern:
The CFR of Nipah infection in India and
Bangladesh (77%)is higher than in Malaysia (40%).
Good evidence of human‐to‐human transmission
in Bangladesh and India, with at least 8 cycles of
transmission, and nosocomial infections in a
hospital setting in Siliguri, West Bengal, and
Faridpur, Bangladesh.
Transmission can be by consumption of
contaminated date palm juice and unwashed fruit
Routes of nosocomial transmission remain to be
determined.
No evidence of pigs as intermediate hosts, and
little direct evidence of bats in India although in
Bangladesh contamination of date palm juice by
bat urine and saliva accounts for a number cases.

¾ This suggests future pandemic potential

How did these Henipaviruses emerge?
• Both viruses are believed to have emerged because the bats have
become urbanised, seeking new sources of food (nectar or fruit)
as their natural forest habitats are being destroyed with
increasing land clearance for agriculture and logging.
• More intensive agricultural practices have played an important
role in the genesis of NiV emergence ‐ larger pig farms and many
with a secondary product – fruit, with the fruit trees often
assisting in providing shade for the pig pens.
• Bats eat the fruit, and urinate, spit their masticated fibrous
pellets or ‘spats’ and drop fruit contaminated with saliva into the
pig pens (Nipah) and paddocks where horses graze (Hendra).
• Thus human interventions and activities are clearly responsible;
eg: land clearance, intensive agriculture practices with mixed
products (pigs and fruit), date palm juice collecting.

Conclusions

• Nipah virus transmission from bats to
people in Bangladesh is focused
geographically and seasonally.
• Consuming raw date palm sap is an
important pathway of transmission
from bats to people of Nipah virus.
• Interventions may be able to reduce
contamination of date palm sap.
• Where pigs are intermediate hosts,
ensuring pig sties are away from fruit
trees and other sources of bat
interactions.
• Possible interventions for Hendra
virus are less obvious, but awareness
of possible routes of transmission is
essential for veterinarians to
understand risks and the need for
personal protection.

Photo: Jon Epstein

Could they have emerged/occurred
previously?
• Deforestation activities in
many parts of SE Asia will
undoubtedly have brought
opportunities for bat‐human
interactions;
• Bats are a popular source of
food in many countries in SE
Asia and Oceania, and thus
this human‐bat interface is a
possible route of past and
continuing emergence.

Photos from Hume Field

Lessons/Comments
• Henipaviruses, like Arenaviruses, Hantaviruses, etc, appear
to have evolved as genetically diverse but related viruses in
a wide variety of related mammalian species – thus
genetically distinct but related viruses have been described
in Australia, Bangladesh, India, Thailand and Cambodia, and
based on serological data, in many other countries in SE Asia
and Oceania, SW Indian Ocean (Madagascar), and most
recently in Ghana.
So we can confidently predict that similar species might be
expected to harbour related viruses, but also other data
from West Africa and China strongly suggest that other
Megachiropteran and Microchiropteran bat genera may also
have related viruses.

Lessons/Comments
• Human infections with these viruses may present
with a disparate clinical picture – ranging from fever
with mild respiratory or meningitic symptoms to
severe neurological and/or interstitial pneumonia,
and with relapse possible after apparent recovery, or
a late onset of severe symptoms.
These presenting symptoms may also be common to
other unrelated viruses, thus care needs to be taken
in initial diagnoses and in handling specimens.

Dengue viruses:
Factors affecting emergence and/or spread:
‐ population growth;
‐ urbanisation and shanty town development;
‐ rapid transportation of infected persons and vectors;
‐ establishment of vectors in new geographic areas

Dengue viruses 1‐4
• Examples of mosquito‐borne Flaviviruses which have spread
widely across tropical and sub‐tropical areas of the world over
the past 5‐6 decades due to a number of varied human
activities/actions.
• They cause dengue fever, and occasionally in cases of secondary
infection due to a different serological type, a severe disease
known as dengue haemorrhagic fever (DHF), which can lead to
the highly fatal dengue shock syndrome (DSS).
• Prior to the 1950s, dengue fever was a moderately common
disease in tropical areas, but DHF/DSS was a rare complication.
• DHF was first described in 1887 in Charters Towers, Australia,
but most cases prior to 1955 were reported from SE Asia.

Average annual number of DF/DHF
cases reported to WHO, 1955-2007
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New Dengue Estimates
Deaths

21,000+
DSS
DHF

2 million

Dengue Fever

36 million

Asymptomatic Infections
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Beatty ME, Letson GW, Margolis HS., Phuket, Thailand
October 17‐19, 2008.

260 million?
3.6 billion

Comparison of dengue burden of disease with
other mosquito borne diseases
Disease

Cases

Deaths

Estimated
Countries
Affected

Dengue

36 million

21,000

>110

Yellow Fever*

200,000

30,000

>42

Japanese
Encephalitis*§

50,000

>10,000

500 million

>1 million

Malaria*

>10
>105

•Adapted from: E. Callaway. Dengue fever climbs the social ladder. Nature
2007; 448:734-735.
§ These figures may be significantly higher, with 100,000+ cases and a CFR of
35%
Slide courtesy of Beatty ME, Letson GW, Margolis HS.,
Phuket, Thailand October 17‐19, 2008.

Approximate Global Distribution of Dengue and Aedes aegypti, by State/Province, 2010

Adapted from Gubler, 2004

Areas with recent dengue transmission
Areas infested with Aedes aegypti

What precipitated the dengue viruses to emerge
and spread?
Initially it was very much due to:
• Population increases; and
• Urbanisation – movement from rural areas to cities,
resulting in rapid and uncontrolled urban growth

What precipitated the dengue viruses to
emerge and spread?
• Population increase
• Urbanisation – movement from rural areas to cities,
resulting in rapid and uncontrolled urban growth
• Modern transportation – rapid intercontinental air
travel, providing a means of spreading the virus
around tropical and sub‐tropical areas of the world
through the movement of infected people and
mosquitoes.

Global aviation network
Hufnagel L et al. PNAS 2004;101:15124-15129

Global Movement of Dengue (1971-1980)

1979
1980

DENV – 1; DENV – 2; DENV – 3; DENV – 4

Gubler, 2010

What precipitated the dengue viruses to
emerge and spread?
• Population increase
• Urbanisation – movement from rural areas to cities,
resulting in rapid and uncontrolled urban growth
• Modern transportation – rapid intercontinental air
travel, providing a means of spreading the virus
around tropical and sub‐tropical areas of the world
through the movement of infected people and
mosquitoes
• Increased trade assisting spread of vectors
• Establishment of vectors in new geographic locations

The major vectors:
Aedes aegypti: the major
vector of dengue

Aedes albopictus: an
important secondary vector of
dengue

Global spread of Aedes aegypti and Ae.
albopictus on vessels and aircraft

P.Reiter (2010).Euro Surveill.15(10)

Trouble ahead??
• 3.5 billion people at risk of dengue world‐wide
• In the Americas, 50‐fold increase in reported cases of
DHF (1989‐1993 compared to 1984‐1988)*
• Widespread abundance of Aedes aegypti in at‐risk areas
• Increasing spread of both Ae. aegypti and Ae. albopictus.
• Ae. albopictus now well established in parts of Italy, and
elsewhere along the southern European coast – and
already responsible for an extensive Chikungunya
outbreak in northern Italy in 2007.
• Ae. albopictus in the Torres Strait is also an increasing
threat to mainland Australia.
* Updated (2011) from the Organization of American States,
Human Health in the Americas, 1996; and ECDC, Stockholm, 2009

Distribution of Aedes albopictus as at 2007

Japanese encephalitis virus:
the major encephalogenic flavivirus of SE Asia
[the leading cause of childhood viral neurological infection and
disability in Asia]

‐ The effect of changes in land use
‐ Building of Dams
‐ Irrigated agriculture
‐ Migratory birds

Japanese encephalitis serological group

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

Japanese encephalitis virus
Changes in land use: deforestation ‐> irrigated paddy fields <‐ new dams
Paddy field, India
Rice paddies, India

Deforestation, PNG

Kallada Dam, Kerala, India

Geographic range of Japanese encephalitis virus

SARS

SARS could reappear,
but it is not likely to be a
problem as we know now how it
causes disease, how it transmits,
and how to control it! However it
remains in its natural reservoir
hosts, probably bats, and will
continue to be a potential threat

Avian influenza H5N1

Human cases as at April 3rd , 2011: 536 cases and 315 deaths (CFR:59%)

Rabies in Bali
• An outbreak of rabies has
been occurring on Bali since
2008 and is now throughout
the island and believed to be
responsible for well over 140
deaths.
• Plans are well advanced for
control through canine
vaccination – over 400,000
dogs!
• Rabies has also been a major
problem on the island of
Flores

So, a series of questions:
‐ How and where do novel or emergent
viruses arise?
‐ What factors precipitate their emergence
and spread?
What specific examples best demonstrate
some of these factors? ‐
‐ Can we predict where the next emergent
zoonotic disease will occur?
‐

Modeling EID events: Relative risk of an EID

Hot Spots: global distribution of relative risk of an EID event caused by zoonotic
pathogens from wildlife, (Jones et al, Nature, 2008).

Predicting where the next novel disease
will emerge.........
While ‘hot spots’ where zoonotic pathogens have
emerged previously might provide an indication of where
future novel agents could occur, additional factors need
to be included in any predictive model, including:
• The probability of wildlife‐human interactions which
would suggest higher risks.
• Ecological disturbances brought about by changes in land
use, civil emergencies, level of health care, etc
• But when all is said and done, there is no simple way to
predict emergence with any certainty.

And the two biggest threats?
Rift Valley fever virus
The ‘unknown and unexpected’

RVFV: Weaver & Reisen, 2010

Some additional comments……..
• A previous slide showed that some of the major hotspots
for the emergence of a novel virus are to our north, over
the horizon, in south and south‐eastern Asia.
• Thus there is a need for constant vigilance on the part of
the Australian authorities for unusual infectious disease
events along our northern borders (Torres Strait,
northern WA, NT and Qld).
• It also shows the need to ensure that we have a close and
productive relationship with our neighbours to our north.
• I think this will be taken up in more detail by Belinda
Herring.

Some regional viral threats (need to keep a
watch for):
•
•
•
•
•

Nipah virus
Japanese encephalitis and West Nile viruses
Dengue viruses
Chikungunya virus
Avian influenza viruses, H5, H7 or H9 or even another
subtype
• Unknown, novel agents??
• Could SARS‐CoV return??
• Could Rift Valley fever hitch a lift on an aircraft or vessel??
Merianos A, Plant AJ, Cooke F, Mackenzie J (2006). Provision of a risk assessment of infectious
disease entry and establishment as an outbreak or epidemic in northern Australia. ABCRC Curtin

The Reality – We are Vulnerable !
 Epidemic/pandemic diseases will continue to emerge and reemerge, usually as zoonoses; and
 They will stress health systems, society, economies and even
political systems.
 Because of the speed of air travel, we all live in a global
village – an outbreak of a new disease in South America can
reach Africa or Asia within 24 hours.
 Thus it has become increasingly apparent that infectious
diseases pose a major risk to world health (World Health
Report, August 2007).
There is therefore a need for global surveillance to detect
epidemics quickly, and an ability to mount a rapid
response to control outbreaks of international concern.

PANDEMIC

Global spread
Global travel and trade

Global Alert Response:
the need for global surveillance
Globalization of pathogens
• Global travel: people, animals, vectors
• Global trade: animal and their products,
vaccines, medical products, etc.

EPIDEMIC

Amplification
Human to human
transmission

Amplification

OUTBREAK

Amplification of pathogens
• Successful H2H transmission,
• Nosocomial transmission in health care
centers
• New introduction from animals
• Urbanization
• Agricultural Intensification
• Technology And Industry

Emergence
Human
Animal
interface

Emergence of pathogens
• Encroachment introduction, “Spill over”
• At-risk behaviour
• Human encroachment, Ex situ contact,
Ecological manipulation
• Translocation of wildlife

The new International Health Regulations (2005) might
provide lead to greater transparency……….







Member States must:
detect,
assess,
and report ‐
within 24 hours of assessment, any
public health emergency of
international concern (PHEIC),
irrespective of origin and source
Take appropriate control measures
This implies functional core capacities
of member states (eg lab capability,
surveillance, etc) which many
developing countries have still not yet
achieved.

IHR and global surveillance
• With the new IHR, WHO should be notified of any
outbreak of potential international significance by the
National Focal Point, providing an inbuilt surveillance
process.
• However, in practice, experience suggests that many
countries may not have the mechanisms and facilities to
rapidly detect and identify outbreaks, and thus may not
recognise if they have a ‘Public Health Emergency of
International Significance’ – the current situation in
many areas.
• Thus it is probable that the WHO outbreak alert process
will continue to depend on a variety of sources for
information about possible outbreaks.

WHO epidemic & pandemic alert and response,
including response to zoonoses
• WHO does not have the resources to respond to outbreaks,
and to assist in their control.
• Instead, a partnership of over 150 organizations worldwide,
the Global Outbreak Alert and Response Network
(GOARN), was established in 2000 to provide the human
resources and financial resources to enable WHO to mount
a response when so requested by countries. It is
coordinated by the Alert and Response Operations group in
WHO, and overseen by an international Steering
Committee.
• For novel zoonoses, WHO has process to integrate their
response with FAO and OIE.

GOARN, IHR and APSED:
a regional alert and response program
• Regional alert and response can be developed through three
components: IHR, GOARN, and the Asia Pacific Strategy for
Emerging Diseases (APSED) – a joint plan developed by WHO‐
SEARO and WHO‐WPRO to help build capacity and capability in
regional countries in order that they become compliant for the
new IHR.
• Recent examples of outbreak responses include an outbreak of
Ebola Reston (Philippines) – a joint response with FAO and OIE.
• AusAID has a number of emerging disease programmes and,
through membership of the APSED Technical Advisory Group,
has been instrumental in funding a number of projects,
especially concerned with H5N1 avian influenza.
• But many gaps in capacity building still exist, with opportunities
for Australia to assist.

Breaking Down Barriers, Creating Connections
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As global trends continue to converge, the risk
of emerging infectious diseases becoming
pandemic threats demands urgent action with
a broad, integrated approach – One Health
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Case Fatalities in Nipah Outbreaks, Bangladesh
Year
2001
2003
2004
2005
2007

2008
2009

2009
2010

2011

Area
Meherpur
Naogaon
Rajbari
Faridpur
Tangalil
Thakurgaon
Kushtia
Pabna, notore, naogaon
Manikgonj
Rajbari
Rangpur
Gaibandha
Rajbari
Nilfamari
Faridpur
Faridpur, Rajbari, Gopalgonj
Kurigram
Lalmonirhat, Dinajpur, Comilla,
Niphamari, Faridpur, Rajbari

Number of cases Number of death
CFR
13
9
69.23
12
8
66.67
31
23
74.19
36
27
75.00
12
11
91.67
7
3
42.86
8
5
62.50
3
1
33.33
4
4
100.00
7
5
71.43
1
0
0.00
1
0
0.00
1
1
100.00
1
0
0.00
8
7
87.50
8
7
87.50
1
1
100.00
28
182

28
140

100.00
76.92

