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HP H5 family introduction
Back in time

1996 GsGd precursor

1997 and 2001 °HP H5N1
LP H5N1, H6N1 and H9N2-G1 reassortment

LP H5N1, H9N2 Y280, other LP avian
viruses

⇒ ° New gentoypes
A-E, Y, W, Z and Z+



HP H5-GsGd family
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HP H5 sporadic ‘spill-over’
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HP H5N1 ‘spill-over’



Zoonotic potential
of the CLADE 2.3.4.4.B circulating in Europe?

2020-2021_HP H5Nx in EU

°2008 From clade 2.3.4 H5N1 (A/wild duck/Hunan/211/2005) 

Gs/Gd reassortments

→ groups A-H

B. H5N8 China 2013+14, Korea 2014, EU since 2016-2017season



CLADE 2.3.4.4.B Europe
Species affected

> 80 species affected
• Wild waterfowl families, Swans and Geese, remain

• Prolonged circulation Unnoticed circulation

Need for active monitoring?

• Shift in species: 2005 – 2016 – 2020

⇒ Swans and Raptors: “early warning/sentinels”

⇒ Dabbling ducks as carrier? 

⇒ Rethink species lists

• Link to initial population affected?

Flexibility to allow understanding of changing epidemiology



2020-2021_clade 2.3.4.4.B HP H5Nx in Belgium



2020-2021 season CLADE 2.3.4.4.B
Mammalian cases

November 2020
December 2020

Sweden, H5N8 in a grey seal
March 2021 

BRAIN

May, 2021

100% identical to local HP H5N8 wb strains

[99.9%] identical to avian-origin H5N8 
mute swans wildlife rescue centre

33 AA’s

100% identical to local HP H5N1 wb strains



Clade 2.3.4.4. EU 2020-2021

PB2 D701N UK mammals H5N8, Dec 2020 ↑ replication in upper resp tract
mammalian cells, and increased
virulence in micePo duck and geese H5N8, May 2021

PB2 E627K Sw Grey Seal, H5N8, Mar 2021 ↑ replication in upper resp tract
and virulence mammalsRo chickens H5N5, Febr 2021

Human molecular markers

Taken f rom Long et al, Nature reviews, 2019



 Intense circulation
→ Genetic variability: Reassortment + Mutation
→ Shared habitat wild/domestic birds and mammals

 Clinical healthy infected wild birds!! (EU season 2020-2021 / Russia 2021-2022)

Persistance in wild birds and environment! ►Continued outbreaks/Herd Immunity/disappearance? 

 Avian type receptor preference maintained
°’13: >2800 close contacts 31 countries, eg culling activities: NO transmission to humans

 Sporadic
→ transmission to mammals
→ detection of mammalian molecular markers

RISK ASSESSMENT: Zoonotic potentia l of the
CLADE 2.3.4.4.B circulating in Europe?

Monitor viral evolution (genotypes, mutations, new virus introductions, …)

Investigate dispersion

SURVEILLANCE in wild and domestic birds passive and active
Remain alert for zoonotic potential



WHO

- Sporadic spillover and small clusters are possible

Pandemic pre-requisits

• spillover

• efficient replication*: change receptor/pH/Temp-preference

• no pre-existing immunity

• efficient human-human transmission*

- *Studied in ferrets (guinea pigs) – contact+airborn ferret-ferret trm?

- Risk human-to-human transmission low (general public very low, occupational: low)

- Important to remain vigilant: Circulation = Evolution = Risk
Surveillance of viral evolution
Awareness in human health sector 
(farmers and associates, veterinarians, …)

Taken f rom Long et al, Nature reviews, 2019

HP_H5 clade 2.3.4.4.B 
human health risk



Avian Influenza Spill-over to humans
1996 : UK (1 conjonctivitis) H7N7

1997 : Hong Kong SAR (18 cases/6 deaths) H5N1

1998 : China (5 cases) H9N2

1999 : Hong Kong SAR (2 cases) H9N2

2002: Virginia (1 case) H7N2

2003 : Hong Kong SAR (1 case) H9N2

2003 : Hong Kong SAR (2 cases, 1 death) H5N1

2003 : Nl-Be :  > 100 sero+-cases,  1 death H7N7

2003: NewYork (1case) H7N2

2003-2014 : Eurasia : 650 cases, 386 deaths H5N1

2004: Canada (2 cases: LP/HP) H7N3

2007: UK, Wales (4 cases: conj+ILI) H7N2

2007: HK (1 case) H9N2

2013: Asia/China H7N9

2013: Asia/China H10N8

2013: HK (1case) H9N2

↑ trend



HP H5N6 (°2014) 42 lab confirmed cases (12 August 2021) (Clade 2.3.4.4.a,b,d,g,h)

22 deaths, 52%
>50% contains PB2E627K or D701 substitution

H7N4 1 lab confirmed case (14 Feb 2018)

H7N9 (early 2013) 1568 lab confirmed cases, of which 33 HPAI’s (14 Feb 2017)

636 deaths, 39%
no increase in transmissibility to and between humans

H9N2 (12/2015) 57 cases lab confirmed cases (23 August 2021), mild
H10N3 1 lab confirmed case (June 2021)

OTHER HUMAN INFECTIONS



H9N2, the devil in disguise?

Delivered the 6 internal genes for 
the H7N9 LP Human
the H5N1 HP Human/Poultry
the H10N8 LP Human

Circulating in Asia since 1994

Enzootic in poultry populations in parts of Africa, 

Asia 

the Middle East

Widespreadcirculation in poultry, with wild bird ancestor

Poultry pathology Respiratory problems

Drop in egg-production

Can affect shell quality

Diarrhoea



CONCLUSION
Influenza as a zoonosis

There is a huge reservoir of antigenically variable influenza A viruses in wild birds 

Humans may become infected either directly or indirectly (intermediate hosts/environment)

The potential 

to result in the emergence of a pandemic virus 

is present

The nature of the virus is largely unpredictable

Human infections result mostly in minor clinical symptoms and limited human to human 
transmission

Severe clinical symptoms are mostly linked to underlying infections/diseases
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