Avian
Influenza
— A primer

Katie Haman, DVM, MSc
Diversity Wildlife Vet
Katherine.haman@dfw.wa.gov

Kristin Mansfield, DVM, MPVM
Senior Wildlife Vet
Kristin.mansfield@dfw.wa.gov



Presenter Notes
Presentation Notes
The goal of this presentation is to provide some general background information on Influenza, Avian Influenza, and the current H5N1 outbreak in the US (and around the world). 
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Influenza — 4 types

* Influenza A — Humans
and birds (+ others!)

* Seasonal flu (e.g.,
H1N1)

* Influenza B — Humans
e Seasonal flu

 Influenza C—Humans
 Mild infections

* Influenza D- Pigs and
Cows

* No human cases (yet)

Different Types of Flu
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Note that each Influenza virus has it’s own naming convention. These names are classifications based on subtypes, genetic lineages, strains, clades, and more! The way it is named is totally dependent on the main type it is. For example, Influenza B – is named by the genetic lineages as opposed to the subtype: Yamagata and B/Victoria. 

Note that Influenza A viruses are found in MANY different animals! Including ducks, chickens, wild birds, pigs, whales, horses, dogs, cats, seals. 

Influenza B – only known to circulate in humans. 



Influenza A —
the basics

* Influenza A is most significant of
the 4 to humans (b/c can cause
major illness in humans!)

e Strains named for their specific
proteins

* H = Hemagglutinin (18 types)
N =Neuraminidase (11 types)

e Different strains can infect different
taxa differently.
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Surface proteins that are responsible for the infectivity of the virus. 
HA binds the virus to cell surfaces – kinda like the spike protein in SARS-CoV-2. 
If you do the math, 18 types of HA and 11 types of NA = a LOT of different kinds of Influenza A. This doesn’t take into account the different clades that are possible within the strain types. Flu viruses readily reassort and recombine – this means they are always evolving. It is one of the reasons why sometimes our flu vaccines don’t provide much protection – sometimes the scientists predicting the next flu strain (for making the vaccine) are wrong! 




More about Influenza A

* In birds, only 16HA and 9NA - Avian Influenza Virus A

e H17N10 and H18N11 —in bats!

 Many (!!) different H and N combinations possible.

* All known subtypes of Influenza A can infect birds (except the 2 bat varieties).
e Currently only 2 subtypes circulating in people (HIN1 and H3N2).

* This changes!

e Can circulate in at least 7 different animal groups (humans, wild water birds, poultry,
swine, horses, dogs, cats, bats).

e Can infect many other animal species, just not known to circulate.
* Type A is generally responsible for the human flu epidemics.

e Concern is based on rapid reassortment (evolution) of the flu virus.
e But, what does this mean?



/oonotic risks and Avian Flu

There are genetic and antigenic
differences between the influenza
A virus subtypes that typically
infect only birds and those that
can infect birds and people

H5, H6, H7, H9 and H10 — AlV that
are known to cause human
infections

But, 1918 Pandemic — HIN1 from
avian origin!!

Phew... it’s complicated.

Image credit: World Health Organization
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This information is from the CDC’s website.
�In a nutshell, while all Influenza A viruses can infect birds, not all can infect humans. Most are in birds, and most don’t cause much by way of disease. And, importantly, not all circulate in birds! (A LOT of the ‘infections’ would have been done in labs!). 

While the risk is there, it isn’t great. In general, the bird flu types of Influenza A stay in birds. But, sometimes they don’t, and sometimes it is bad (like the H1N1 in 1918). It can be especially bad if a not so bad AIV virus reassorts/recombines with a human influenza A virus  then it could get ugly. 
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Not clear here if this H5N1 is the Asian or Europe variety. Doesn’t really matter though, other than the AH5N1 may be a bit more infectious to people. 
The main take-home here is to show how the virus can impact taxa differently. This is also a pretty cool paper (Horman et al., 2018). 


AlV — more basics

 \Waterfowl are considered natural
reservoir of AlV

* AlV rarely causes issues for wild birds
* HPAI can be deadly

e Recombination of AlV with Human IV-A
is of concern

e 1918 Spanish Flu was an AIV (HIN1) $ j e

Image credit: Amy Lutz


Presenter Notes
Presentation Notes
Expand/emphasize here that historically very few wild birds died of AIV (including HPAI), and HPAI that are deadly to domestic poultry were documented in apparently healthy waterfowl. The current strain/clade is unique in that it is proving to be fatal to many wild bird spp. I mean I think you already have all this on the slide, but it’s something notable to emphasize. (In a few slides we go more indepth into this potential shift.) 
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Low pathogenicity avian influenza -
* Doesn’t really cause disease in domestic birds

HPAI — can kill >75% of infected domestic birds

o Only H5 and H7 are considered HPAI.
f' * But, not all H5 or all H7 ARE actually HPAI.

* Remember, flu viruses readily reassort/evolve, so a low-
path H5 may easily become a high-path H5. (Hence the
y concern.)
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Though human infections w/ HPAI are rare, when they do
occur, >50% mortality rate.



How does AlV spread?

* Infected birds shed virus in
saliva, nasal secretions, and
feces.

* \/irus can survive in
environment for variable
length of time.

e Susceptible birds become
infected when they have
contact with the virus

* Eyes
* Nose / inhaled
* Mouth / eaten

Image credit: wattagnet.com



Exposure and
Persistence of AlV

* Avian influenza is mostly spread
between birds through fecal
material

* |Infected fecal material can
contaminate wetlands and roost
sites if used by large numbers of
birds

* Avian influenza can remain viable
for several weeks (or longer)

e AlV are easily killed by heat,
drying, and disinfectants. But NOT
freezing.

Image credit: Ducks Unlimited Lty



What are the symptoms of LPAI?
* In wild birds, typically none.

* In domestics, mild respiratory signs.

Image credit: Ryan Scha/n / Macaulay Librar
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What about HPAI?

e Bluish skin

* Nasal or eye discharge
(may be blood tinged)

* Tilting head

 Lack of coordination
e Depressed mentation
* Ruffled feathers

* Sudden death

Image credit: CDC
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For domestics, can add in lowered egg production. 


Historically (before 2002), HPAI
infections were only associated
with domestic birds!

One exception: terns in South
Africa in 1961, but very little is
known about this event.

age credit: Science News
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s HPAI (H5N1) an emerging disease threat for
wild birds?
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Longstanding paradigm was that HPAI outbreaks were restricted to domestic poultry and were the result of cross-species transmission of precursor viruses from wild aquatic birds that then gained HPAI-status in the domestic birds (though reassortment/evolution). But, H5N1 appears to circulate and cause mortality in wild birds, independent of poultry. At least, this has been the case outside of the US. Now, we may be seeing this in the United States too. 
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Timeline of outbreaks of HPAI in non-poultry birds. Note the increase since 2009 and the emergence of H5N1 2.3.4.4.  

In 2014/15, H5N1 didn’t establish in the US. This outbreak (in domestics) was more associated with H5N2 and H5N8. But, H5N1 was detected in a falcon from Whatcom Co. (NOTE that this was a falconry bird!)

Note that this timeline does not include the current/ongoing outbreak in the US. 


History of HPAI in the US

Since late 2014, several
ongoing HPAI incidents in the
Pacific, Central, Mississippi
H7 HPAI in East Coast live bird Flyways in wild and domestic
markets. H5N2 in SE US domestics birds. (H5N2, HSN8, H5N1)

Dec 2014
H5N2 in NE US domestics First detection in US in wild Ongoing H5N1 outbreak in
birds (ducks and falcon) in wild and domestic birds in US.

Washington (Whatcom Co).
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2014/15 HPAI
Outbreak in US

>50 million domestic
birds dead (most culled)

Only 99 wild birds (total!)

Cost >S1.6 billion

By June 2015 virus had
vanished




(EA) H5N1
2.3.4.4b

e 2021-2022 HPAI epidemic is
largest ever in Europe

e 2,467 outbreaks (poultry)
e 48 million birds culled
e 3573 HPAI events in wild birds

 HUGE geographic extent —
Svalbard Islands to South
Portugal

e 37 European countries!
e Africa

* Middle East

* Asia

EFSA — Scientific Report on AlV June — September 2022
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EA = Eurasian strain of H5N1. (This is different from the Asian H5N1 (AH5N1)). 

Started Fall of 2020 in UK and rapidly spread across Europe into Africa, Middle East, Asia. 
But note that various strains of H5N1 have been circulating in wild birds (and domestics) in Europe for years now. 


EA) H5N1 in the
US

e Jan 2022 — South Carolina wild duck

* |s thought waterbirds brought virus
to US from Canada

* Found in >3400 (and counting) wild

birds so far. And also:
5 Sl

* Harbor seals N .-'1“%5 ST ."_ KSR i e ,wé*?%:
* Raccoons
* Fox

e Striped skunk
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Worth nothing that many states are not testing wild birds due to limited capacity. So, the true extent and impact on wild birds is really unknown. 

I don’t know how many of the n=3400 were sick/dead. We can state that in WA we see a fairly large number of suspect cases. But, we’ve also gotten reports from USDA that healthy birds are positive (from hunter harvested samples). Impacts are still unknown and we need more research! 
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H5N1 (EA 2.3.4.4b) in
Washington

e 1 March 2022 — 15t case in

WA

e Greater white fronted
goose

e Walla Walla Co




Since then....

* Monitoring reports sick/dead
wild birds

e Submit suspect cases for
testing

* Working closely with W|IdI|fe ..
rehabilitators Joors e
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We should note that these points may be biased b/c they tend to be where people are… esp rehabilitation facilities. The bulk of our cases have come from wildlife rehabilitators! 
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Have 3 presumptive positives too – in new species! 

Worth noting that we are only sampling sick/dead suspect cases  we do not currently have a comprehensive surveillance program for wild birds.

And, this number is off – we actually have n=65 cases and have tested n=113 birds. I’m not sure why the #s are so off. . . (I need to talk to Paul/S123 team about this!). 
For the reports submitted by day, these are just the cases we’re submitting to the lab. This doesn’t include the suspect cases that we aren’t submitting. 

USAD APHIS has screened hunter harvested and hatch year ducks and found a very high prevalence. (>90% in those tested). These birds were apparently healthy. Those numbers are not reflected here. 


HPAI Positives Wild Species in Washington

Greater white
fronted goose

Trumpeter

Raccoon
Swan

Snow goose Bald Eagle Sandhill crane

Canada
Goose

Red-Tailed Peregrine

Falcon

hawk

American
Coot

Great Horned
Oowl

Bufflehead Caspian Tern White Pelican

Turkey Great blue
Vulture heron




Ongoing mortality
events...

e Several in WA

* Geese (Snow, Canadian)
and Swans

e So far, western WA
* Also in OR (>1000 birds)

* We are investigating ...




This strain of HPAI (EA H5N1)
IS mare deadly to wild birds

to credit: Mike Segar
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We are seeing far more widespread mortality in wild birds than in previous years. It appears this strain of HPAI H5N1 is more pathogenic to wild birds. 
Ongoing in Europe – thousands of wild birds, especially some seabirds impacted. Here in the US too. Vultures, terns, pelicans… reports that Atlantic common eiders have crashed, and in some places are asking hunters to only take males. 

As we meet, currently multiple ongoing mortality events in geese – in SW and NW WA. 


H5N1 in mammals



Presenter Notes
Presentation Notes
This is also a bit concerning, but so far it seems to be limited to only species scavenging on dead birds, so likely a HUGE exposure level. 
�Harbor seals in ME are different though – several hundred died b/c of this H5N1. 


So, what is “confirmed” ??

Sample to HOW |Ong dOeS thIS take?
WADDL/USGS NWHC
for Diagnostics ( Days to Wee kS)

PCR

Neg ‘ WDFW initiates chain of

‘ Pr mptiv itiv
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‘ PCR

Neg

o
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‘ case
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This is just super general and a good review for folks to know how sampling happens and at what point WDFW considers a sample positive. 


What to do with sick/dead
wild bird reports?

* Prioritize raptors, scavengers, waterfowl, and
SGCN

* Priority areas - new counties, species, or other
unusual aspects

e Samples to collect? - Swab and dispose carcass
or full necropsy?

* Importance of human health concerns and chain
of communication with Dept of Health



How can you keep
your birds safe?

* Biosecurity!

e Don’t let them eat waterfowl or
domestic birds

* Wash hands after handling live
birds (including domestics)

* Clean boots

* Prevent contact w/ domestic
birds and free-ranging wild birds

L — . F O e (N

Image credit: Brian and Linda Kellogg



What about vaccination?

None available in US (yet)
* Due to export/import issues
* Vaccinated birds cannot be distinguished from infected
birds
But, USDA is investigating and funding research
* Vaccine that could be distinguished from wild type
HPAI

Some European nations are also investigating

Research has shown vaccine can protect falcons
* Lierz etal., 2007

Image credit: FeatheredPhotography



How Infected Backyard Poultry Could Spread Bird Flu to People

Human Infections with Bird Flu Viruses Rare But Possible

1Direct Contact 2 Contaminated Surfaces
' Touching virus
and then

touchng e
- = la. By,
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Again, this is just a gentle reminder that while the risk is low, it is not zero. And, this is a good reminder of how the virus can be spread (even among birds). 
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