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FWCT Wildlife Health

A Wildlife Research Laboratory, Gainesville
i Hotline: 866-293-9282
T WildlifeHealthTeam@MyFWC.com
T Mark.Cunningham@MyFWC.com
A 3 vets, biologist, techs, vet
students/volunteers
A Objectives:
I Technical assistance / animal welfare
I Research
I Wildlife disease prevention

I Wildlife disease surveillance, monitoring,
and outbreak investigations

Vildlife,disease response
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FWC Fish and Wildlife Disease
Investigation and Surveillance

A Focus on diseases impacting <&
fish and wildlife populations
and those impacting agriculture
and/or human health

I Examples include HPAI, RHDV?2,
CWD, FLM, NWS
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Influenza virus R—

Haemagqglutinin
“-‘_‘
) &
A Orthomyxovirus & B
i Enveloped RNA virus
ATypes A, B, C, D h
. . g Capsid
i A can infect humans, other 4 \
mammals (pigs, horses, dogs, Lipid Envelope Neuraminidase
marine mammals, bats), and birds RS
(avian influenza viruses) Widpedia
I B causes seasonal influenza in )
humans (along with A) A C causes mild illness in
ONo subtypes (but two lineages) children
SR A D infects cattle and pigs




Influenza A (1AV)

AType A subtypes
OHemagglutinin (HA 1-18)
I Major determinant of virulence
I Bind host cell surface proteins
ONeuraminidase (NA 1-11)
I Facilitate release of progeny virions

ONumerous possible subtypes

I Further divided into clades, subclades, and
variants (strains) based on HA genetics

Hemagglutinin (HA)

USDAAPHIS




Influenza A (1AV)

ANew viruses created by:

I Antigenic drift
OMutations usually in HA
I RNA polymerase lacks proofreading ability

- mutation

OLimits immunity
OMost common in 1AV
I Antigenic shift
OReassortment (usually of HA)
OHost cell is infected with multiple different I1AVs
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Influenza transmission

A Sialic acid receptors for HA
i U2, 6
OCiliated cells in URT
iu2, 3
ONon-ciliated cells, type I
pneumocytes in LRT
Olntestinal mucosa

Seasonal
influenza
viruses

HPAI H5N1
viruses

LPAI and HPAI
H7N9 viruses

AHuman influenza i \\‘\’
AAvian influenza -
A Swine influenzas can bind both \ |
A Some Spp. can b € 02,6 02,3 02,3 and 02,6

vessel oo
I Potential for antigenic shift

Figure 3. Airway tract tissue tropism illustration and the receptor-binding profiles of seasonal influenza viruses,
avian H5N1 viruses, and influenza A(H7N9) viruses.

Wang et al. 2020



Influenza pandemics

A Worldwide spread of a highly pathogenic and easily
transmissible Influenza A

A 4 recent influenza A pandemics

I 1918-1919 Spanish Flu (H1N1)

0675,000 US deaths
i High death rate in young adults

i 1957-58 Asian Flu (H2N2)
070,000 US deaths

I 1968-69 Hong Kong Flu (H3N2)
050,000 US deaths

I 2009 Swine Flu (H1N1)

012,500 US deaths




Avian influenza

A Wild birds are the natural host for avian
Influenza viruses (Type A)
I Anseriformes (ducks, swans, geese)
I Charadriiformes (shorebirds, gulls, terns)

A Subtypes found in wild birds (H 1-16, N 1-9)

A LPAI in wild birds
I Host specific
I Asymptomatic
I Replicate in Gl, URT epithelium
I Maintained by fecal-oral transmission in water

§}
[
*
o
=]
&

©,



Avian influenza

A LPAI spillover to poultry (H1-16)
I High morbidity/low mortality
I Mild clinical signs
ORespiratory disease, Gl
ODecreased productivity
OSecondary infections

A H5, H7 may mutate into highly pathogenic avian

Influenza (HPAI)
I HA cleavage site, other genes
OAllows entry into cells beyond mucosa
I High morbidity/high mortality in poultry
O75% mortality in 4-8 wk chicks infected 1V

I Peracute to acute in poultry
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HPAI HS5

A Aquatic birds are natural host for |0W path Al A Outbl’eakS in us in 2014-2015717 H5 2.3.4.4a (H5N2, H5N8)
A Circulating HPAI descended from 1996 H5N1 A HSN1 2.3.4.4b emerged in 2016 in China

Gs/GD virus I Predominate clade worldwide since 2020
A H5N1 2.3.4.4 Gs/GD Eurasian clade - 2010 I Numerous reassortments

T Increased transmission to mammals

Netherlands
oulbreak'®
Emergen: Emeargence 13.590
( G of clade 2.3.4.4 GsGD
ighly pathoge ir highly pathogenic virus’
South Africa China, Qingahi Lake Germany Uganda Germany
tern outbreak’ cutbreak* outbreak® | tern outbreak™ red knot outbreak™
H Kon rk Wastermn
on arks N N R
1,250 b 6,184 Japan United States 4274 | | 1,200 3,000
¢ outbreak® outbraak®
125 ’ 63 Russia 73
/ /
/' /C
» v $ ST TR S« TP S A R SN, S T S . B S B
& & & TS LT T TS5
Year
TOH ANp
7 A
St = = —~——_ 10,000+
= ™ -~ \ ()
- ‘ o ; OlE data ¢ /’--_\ .\ |0w+ Numwr Ot
2 N | individuale
&

= 100+ |
2 . \ . affected
Estimates from literature \ (=) / 10+

1+

Ramey et al (2022) Journal of Wildlife Management



HPAI in FL: Temporal and geographic distribution

A Feb 2022 i Jan 2023 large-scale
mortality

A 2023 thru summer 2024
I Little/no mortality

A >Oct 2024

I Moderate numbers
I BLVU, BAEA, waterfowl
I Still mostly affecting peninsular Florida
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Updated November 25, 2024

Species with clinical disease with
presumptive or confirmed HPAI HS
infection in Florida since February 2022

Waterfowl - Lesser Scaup, Hooded Merganser, Mallard,
Muscovy Duck (feral species), Canada Goose,

Egyptian Goose (feral species), Wood Duck,
Green-winged Teal, Ring-necked Duck

Waterbirds - Royal Tern, Brown Pelican, White Pelican,
Great Blue Heron, Laughing Gull, Ring-billed Gull,
Herring Gull, Common Loon, Wood Stork, Yellow-
crowned Night-Heron, Black-crowned Night-Heron,
Green Heron, White Ibis, Ruddy Turnstone,

Great Egret, Black Skimmer, Sandhill Crane
Raptors - Bald Eagle, Great Horned Owl,
Red-shouldered Hawk, Black Vulture, Turkey Vulture,
Crested Caracara, Eastern Screech-Owl, Peregrine Falcon
Other - Boat-tailed Grackle, Fish Crow,

Indian Peafowl (feral species)

I Confirmed HPAI H5 Clinical case

[ Presumptive HPAI H5 Clinical case

[ Suspect HPAI Clinical case but not tested
(1 Negative, not tested, and/or no clinical suspects ...

[ T I ! 1
0 50 100 200 km




HPAI spillover iIn Mammals

A Virus adaptations to mammalian cells and
lower body temp

A Carnivores/Scavengers
I Felids (mountain lions, bobcats, domestic cats)
I Canids (coyote, fox), raccoons
I Mustelids
I Opossum

A Marine mammals
I Seals, bottle-nose dolphins

A Manatees negative so far

A Feral swine?
I Positive in FL but believed to be contamination
I Domestic swine in OR i from wild birds

A Alpaca i from infected poultry




HPAI In dairy cattle in US

A First detected March 2024
A H5N1 2.3.4.4b

T B3.13 71 less severe disease
I D1.17 wild bird strain
A Low morbidity (<10%)
I Reduced appetite and milk production
T Thickened, discolored milk
I Mortality/culling <2%
A Transmission
I B3.13 introduced via infected poultry

I Spread bovine to bovine
I Animal movement cause of spread among farms

OBiosecurity is critical

OFederal order requires testing cows prior to
interstate movement Apr 2024

ORaw milk testing required Dec 2024 - NMTS

As of January 24, 2025

In the Total Outbreak, in Cattle, there were:
943 Confirmed Cases in 16 States

Legend
Number of Confirmed Cases in Cattle by State, ] 0 M 261050
Total Outbreak 110 M site7s
M2 W75
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https://www.aphis.usda.gov/livestockpoultry-

disease/avian/avianinfluenza/hpai-

detections/hpai-confirmed-caseslivestock



https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock
https://www.aphis.usda.gov/livestock-poultry-disease/avian/avian-influenza/hpai-detections/hpai-confirmed-cases-livestock

HPAI concerns

A Human infections HPAI H5N1 2.3.4.4b
I CDC: Current public health risk: Low

I 67 cases in US (as of Feb 4, 2025)

O1 death and severe illness caused by D1.1 variant

I Small mutations occurred increasing virus binding to
Uu2,6 in URT

066.7% had exposure to infected dairy cattle
034.3% had exposure to infected poultry farms
01.5 % had exposure to backyard poultry
04.5% unknown exposure

T No known human-to-human transmission

Terri DeRosia (FWC)




H5N1 HPAI 2.3.4.4 wildlife rehabilitator guidelines

A AFWA Guidelines on page 3 at:
https://www.fishwildlife.org/application/files/281
6/4943/1891/AFWA2022HPAIWIldlifeRehabGui
dance-April2022.pdf

I Google search: AFWA HPAI guidelines

A Canadian rehabilitation guidelines at:
https://healthunit.org/wp-
content/uploads/Guidance to Wildlife Rehabilit
ation Facilities.pdf

I Google search: HPAI guidance for rehabilitation
facilities Canada



https://www.fishwildlife.org/application/files/2816/4943/1891/AFWA2022HPAIWildlifeRehabGuidance-April2022.pdf
https://www.fishwildlife.org/application/files/2816/4943/1891/AFWA2022HPAIWildlifeRehabGuidance-April2022.pdf
https://www.fishwildlife.org/application/files/2816/4943/1891/AFWA2022HPAIWildlifeRehabGuidance-April2022.pdf
https://healthunit.org/wp-content/uploads/Guidance_to_Wildlife_Rehabilitation_Facilities.pdf
https://healthunit.org/wp-content/uploads/Guidance_to_Wildlife_Rehabilitation_Facilities.pdf
https://healthunit.org/wp-content/uploads/Guidance_to_Wildlife_Rehabilitation_Facilities.pdf

Guidelines

A Euthanize any HPAI suspects

A Quarantine 30 days
I Cohort quarantine begins on entry date of last bird

I Test if any bird in cohort dies or shows signs of HPAI

A Separate housing/feeding/care

A Dedicated staff
I Or clean/change clothes between groups

I Care for sick birds last
A Adequate pest control
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PPE and biosafety

A Impermeable gloves, boots/boot covers, wash well
afterwards
I Avoid fecal contamination

A For live birds and/or >2 birds also include:

I Eye protection, Tyvek or coveralls, hair/head covering, fitted
N95 respirator

A Work outdoors / well ventilated environment
T Avoid aerosols
A Shower/change clothes
A Seasonal influenza vaccination
A Self-monitor for symptoms for 10 d
A Notify physician, state DOH if symptoms develop
A https://www.cdc.gov/flu/avianflu/h5/worker-protection-
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https://www.cdc.gov/flu/avianflu/h5/worker-protection-ppe.htm
https://www.cdc.gov/flu/avianflu/h5/worker-protection-ppe.htm

H5N1 HPAI 2.3.4.4 wild bird carcass disposal

A Guidelines at: https://myfwc.com/avianinfluenza
i Googl e search: AFWC avian influenzao

A Based on numbers dead
I 1-2: basic PPE, burial or bagged/dispose
T 3-30
OPPE (fitted N95, boots, coveralls/Tyvek)
OBurial, 3x bagged and disposed (burial) in Class 1 landfill, incineration

T >30
OPPE
OBurial, incineration, composting

A Avoid contact with poultry 5 d

A Disinfect surfaces, tools
I 10% bleach, iodine agents, phenols, oxidizing agents (Virkon-S)
~ N Dj ants: https: //vvww epa gov/pesticide-reqgistration/list-m-reqgistered-antimicrobial-



https://myfwc.com/avianinfluenza
https://www.epa.gov/pesticide-registration/list-m-registered-antimicrobial-products-label-claims-avian-influenza
https://www.epa.gov/pesticide-registration/list-m-registered-antimicrobial-products-label-claims-avian-influenza

Diagnostics

A Swabs
I Sterile polyester spun swab

A Broth

i 5.5 ml BHI w/ ab
A NVSL is no longer providing supplies to rehabbers

A Need brain from mammals
I Save carcass for FWC if HPAI is suspected
T Do not remove brain due to HPAI, rabies risks
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Diagnostics

A Autolyzed specimens ok
I Freezing ok
I Refrigerated several days ok
A Moisten swab with broth
I Cloacal swab
I Oropharyngeal (live)
I Tracheal (dead)
A Place in broth
I Combined or separate




(From Field Manual of Wildlife Diseases
National Wildlife Health Center)

Labeling and shipping

A Label each carcass

A Doublebag

A Chilled

A Pack with absorbent material

A Use cold packs (no ice!)

A Line cooler with bag

A Include forms, packing list

A Sturdy, sealed shipping container

ALabel as 0Di a@wWddife i

UN3 3736
A Notify lab!




Summary

A HPAI persists in raptors, waterfowl, aquatic birds but any (esp.
neurologic) are suspects
i Likely subclinical carriers
I Many survive exposure

A Continue to test and quarantine on intake
A Avoid HPAI exposure to bats

A Take precautions against transmission to people, poultry
i Donot keep poultry on premises

A Proper shipment

A Proper disposal

A Enter info into bird mortality database

ADonot forget otuNBVY) di seases
A Notify FWC of new species, large die-offs

BLVU, BAEA, etc.)




RHDV 1 Clinical Signs and Pathology

A Transmission i direct or indirect

I Virus is hardy
A Incubation Period

I RHDV2 3-5 days
A Rapid disease progression in adults
A Lethargy, sudden death, bleeding
A RHDV2 mortality rate ~90%

A Survivors/asymptomatic carries may
shed virus for 1-2 months

FDACS
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Rabbit hemorrhagic disease virus (RHDV2) March 2020

Domestic Cases March 2020

Domestic Cases March 2020
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RHDV2 March 2021

Domestic Cases March 2021

Domestic Cases March 2021
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RHDV2 December 2024

RHDV?2 Affected Counties

WILD CASES SUMMARY Mar 2020 - Dec 31,
2024

Wild Cases to Date
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Chronic Wasting Disease (CWD)

A Cause: prion (misfolded protein)

d Similar to scrapie and mad cow
disease

d Affects deer family (Cervidae)
A Long incubation: 1824 months;

deer appear healthy until advanced
stages

A Clinical signs: Weight loss, behavior
changes, incoordination, death

A Always fatal; no cure or vaccine

AThreat to deer populatlons hunting and A CWD continues to spread in
3 ries, and uncertamty North America




Distribution of Chronic Wasting Disease
in North America
A [ CcWD in free-ranging populations
g Known distribution prior to 2000
~ \ (free-ranging)

w5 92 CWD in captive facilities
‘ USGS é\v:( \ © (depopulated)
e ") @ CWDincaptve facilties

National Wildlife Health Center (current)

Madison, Wisconsin

December, 2004
All locations are approximations based on best-available information

Known CWD distribution in 2004
Bryan Richards, USGS, Unpubl. Data
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FelineLeukomyelopathyFLM) |

A 101 cases in bobcats/FL panthers
I 26 Confirmed, 75 Probable
I First case early 2017
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A No other species affected

A Distribution
I Peninsular Florida
T Not detected in other states

FLM Distribution Statewide §

Feh 2021

Legend
Confirmed Bobcat

Confirmed Flarida Panther
Probable Bobcat
Probable Florida Panther
A  Suspected Bobcat

ol Suspected Florida Panther
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Challenges

A Does not cause mortality

I Most cases examined months to years after
exposure

I Lesions are chronic, non-specific

A Numerous possible causes
I Toxin, virus, and/or nutritional deficiency
I May be multifactorial
i Evidence so far points to a toxin
O Toxins detected so far include

aetokthonotoxin, pesticides (bromethalin,

organochlorines, anti-coagulant
rodenticides, and others), Hg

O No association with FLM yet identified
A Research priority
I Determine cause

O Examine acute cases
I Assess impact on populations

A Symposmm i research advisory team
A_Ple of sick or neurologic

N0 l

Carlton Ward Jr




Screwworms

Family Calliphoridae

A
A

Old World screwworm Lk h
. E http://bugguide.net/images/raw/ZZ9/LZZ/ZZ9L.ZZ9LYLIL3LYZ3LWLSRILH
| ChrySO mya bezziana ZNLMRNLZZOZLZWLFLWLLZFZHZ6L0ZZHKRJIZILELFLOLILILZZOZQR.jpg

A New World screwworm
I Cochliomyia hominivorax

A Larvae are obligate parasites of
birds and mammals

A Reportable, OIE-notifiable
disease

Heather Walden UF
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NWS Life Cycle

AFemales mate once

AFresh wounds, discharge
attracts gravid female flies
I Lay up to 300 eggs on margins
I Eggs hatch 10-20 hr
I 3 larval stages
I Pupate in soll

AEntire life cycle:
i 18 d at 29AC




