
Highly pathogenic avian influenza (HPAI) seriously 
suspected clinically: February 28th 2003



H7N7 in The Netherlands
-Phylogeny of the HA gene -

Fouchier et al., PNAS 2003
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Protective measures for cullers and farmers:
• protective clothing/gloves/masks…..
• prophylactive treatment (oseltamivir)
• vaccination against epidemic flu (prevent reassortment)

COMPLIANCE?COMPLIANCE?



H7N7 in The Netherlands
- Human cases -
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78 conjunctivitis
5 conjunctivitis + ILI
2 ILI (1 fatal)
4 no symptoms

86 primary cases
3 secondary cases



H7N7 in The Netherlands
- Fatal case chest X-ray upon admission -

R.Fouchier et al., PNAS 2003
M.Koopmans et al., Lancet 2003



Avian influenza H7N7 infections in The Netherlands
- Chain of transmission and intervention strategies -
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INFLUENZA A VIRUSINFLUENZA A VIRUS

Recent zoönotic transmissions

# Cases

1
18
>2
2?
89
1
2

>130

Year

1996
1997
1999
2003
2003
2003
2004

2004/5

Country

UK
Hongkong

SE-Asia
Hongkong

Netherlands
USA

Canada
SE-Asia

Subtype

H7N7
H5N1
H9N2
H5N1
H7N7
H7N2
H7N3
H5N1

# Deaths

0
6
0
1
1
0
0

68*
*CFR ~ 50%



InfIuenza A (H5N1) virus fatal for tigers and leopards (J.Keawcharoen et al.,EID, 2004)

Influenza A virus (H5N1) pathogenic for cats (Kuiken et al., Science,2004)



Avian influenza A (H5N1) virus fatal for tigers and leopards: J. Keawcharoen et al.,EID, 2004





Results: histo and IHC

Rimmelzwaan et al., Am.J.Pathol. in press



Westward spread of H5N1 virus
April to October 2005

Countries with outbreaks

Mongolia

China

Indonesia

Thailand
Cambodia Vietnam

KazakhstanRomania

Turkey

Russia

Croatia

15 April 2005
Qinghai province

8 June 2005
Xinjiang province

18 July 2005
Novosibirsk region

2 August 2005
Huvsgel & Bulgan

22 July 2005
Pavlodar region

1 October 2005
Balikesir province

4 October 2005
Tulcea county

14 October 2005
Tula region

19 October 2005
Viroviticko county



SARS: A Global Threat!



HCoV-NL: a fourth coronavirus of humans
- phylogeny -

Fouchier et al., PNAS 2004
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SARS-CoV
- Rivers’ modified Koch’s postulates - Fouchier et al., Nature 2003

Kuiken et al., Lancet 2003

2. Virus propagation1. Virus isolation 3. filtration

0.2 / 0.4 µM 

4. Disease in macaques 5. Re-isolation & PCR of virus 6. Specific immune response



April 16, 2003
WHO Geneva

Conference of SARS 
etiology network

Official declaration of 
SARS-CoV as etiologic 
agent of SARS

Short- and mid-term objectives:
Clarification of transmission routes and natural history
Establishment and evaluation of diagnostic tools



Animals are source of virtually all 
newly emerging infections 
(Kuiken et al. 2005, Science)

Examples:
West Nile virus: wild birds/mosquitoes
SARS virus: pteropid bats
Influenza A virus: free-living ducks

Emerging diseases have enormous impact on:
Public health
Animal health/-wellfare
Food supply
Economies
Environment (biodiversity)



Order Mononegavirales, family Paramyxoviridae

0.1

NiV
HeV

TuV CDV RPV
MV

hPIV3
bPIV3

SeV

hPIV1

NDV

MuV
SV5hPIV2

hMPV
APV

hRSV

bRSV

SV41

LPMV

Pneumovirinae

Paramyxovirinae Respirovirus

Rubulavirus

Morbillivirus

Metapneumovirus

Pneumovirus

DNA Maximum likelihood, Polymerase ORF

PDV

Avulavirus

Henipahvirus

cause of major epidemics



Science Science OctoberOctober 20052005

Pathogen surveillance in animals:
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