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FWC ïWildlife Health

ÁWildlife Research Laboratory, Gainesville

ïHotline: 866-293-9282

ïWildlifeHealthTeam@MyFWC.com

ïMark.Cunningham@MyFWC.com

Á3 vets, biologist, techs, vet 

students/volunteers

ÁObjectives:

ïTechnical assistance / animal welfare

ïResearch

ïWildlife disease prevention

ïWildlife disease surveillance, monitoring, 

and outbreak investigations

ïWildlife disease response
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FWC Fish and Wildlife Disease 

Investigation and Surveillance

ÁFocus on diseases impacting 

fish and wildlife populations 

and those impacting agriculture 

and/or human health

ïExamples include HPAI, RHDV2, 

CWD, FLM, NWS

M. Lotz

Mike Miller



Influenza virus

ÁOrthomyxovirus

ïEnveloped RNA virus

ÁTypes A, B, C, D

ïA can infect humans, other 

mammals (pigs, horses, dogs, 

marine mammals, bats), and birds 

(avian influenza viruses)

ïB causes seasonal influenza in 

humans (along with A)

ǑNo subtypes (but two lineages)

Wikipedia

ÁC causes mild illness in 

children

ÁD infects cattle and pigs



Influenza A (IAV)

ÁType A subtypes
ǑHemagglutinin (HA 1-18)

ïMajor determinant of virulence

ïBind host cell surface proteins

ǑNeuraminidase (NA 1-11)

ïFacilitate release of progeny virions

ǑNumerous possible subtypes

ïFurther divided into clades, subclades, and 

variants (strains) based on HA genetics

USDA-APHIS



Influenza A (IAV)

ÁNew viruses created by:

ïAntigenic drift

ǑMutations usually in HA

ïRNA polymerase lacks proofreading ability

ǑLimits immunity

ǑMost common in IAV

ïAntigenic shift

ǑReassortment (usually of HA)

ǑHost cell is infected with multiple different IAVs

USDA-APHIS

USDA-APHIS



Influenza transmission

ÁSialic acid receptors for HA
ïŬ2,6

ǑCiliated cells in URT

ïŬ2,3

ǑNon-ciliated cells, type II 
pneumocytes in LRT

ǑIntestinal mucosa

ÁHuman influenza A binds Ŭ2,6

ÁAvian influenza binds Ŭ2,3

ÁSwine influenzas can bind both

ÁSome spp. can be ñmixing 
vesselò
ïPotential for antigenic shift

Wang et al. 2020



Influenza pandemics

ÁWorldwide spread of a highly pathogenic and easily 

transmissible Influenza A

Á4 recent influenza A pandemics

ï1918-1919 Spanish Flu (H1N1)

Ǒ675,000 US deaths

ïHigh death rate in young adults

ï1957-58 Asian Flu (H2N2)

Ǒ70,000 US deaths

ï1968-69 Hong Kong Flu (H3N2)

Ǒ50,000 US deaths

ï2009 Swine Flu (H1N1)

Ǒ12,500 US deaths



Avian influenza

ÁWild birds are the natural host for avian 

influenza viruses (Type A)

ïAnseriformes (ducks, swans, geese)

ïCharadriiformes (shorebirds, gulls, terns)

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

ÁLPAI in wild birds

ïHost specific

ïAsymptomatic

ïReplicate in GI, URT epithelium

ïMaintained by fecal-oral transmission in water



Avian influenza

ÁLPAI spillover to poultry (H1-16)
ïHigh morbidity/low mortality

ïMild clinical signs

ǑRespiratory disease, GI

ǑDecreased productivity

ǑSecondary infections

ÁH5, H7 may mutate into highly pathogenic avian 
influenza (HPAI)
ïHA cleavage site, other genes

ǑAllows entry into cells beyond mucosa

ïHigh morbidity/high mortality in poultry

Ǒ75% mortality in 4-8 wk chicks infected IV

ïPeracute to acute in poultry



HPAI H5
Á Aquatic birds are natural host for low path AI

Á Circulating HPAI descended from 1996 H5N1 

Gs/GD virus

Á H5N1 2.3.4.4 Gs/GD Eurasian clade - 2010

Á Outbreaks in US in 2014-2015 ï H5 2.3.4.4a (H5N2, H5N8)

Á H5N1 2.3.4.4b emerged in 2016 in China

ïPredominate clade worldwide since 2020

ïNumerous reassortments

ï Increased transmission to mammals

Ramey et al (2022) Journal of Wildlife Management



HPAI in FL: Temporal and geographic distribution

ÁFeb 2022 ï Jan 2023 large-scale 

mortality

Á2023 thru summer 2024

ïLittle/no mortality

Á>Oct 2024

ïModerate numbers

ïBLVU, BAEA, waterfowl

ïStill mostly affecting peninsular Florida

Updated November 25, 2024



ÁVirus adaptations to mammalian cells and 
lower body temp

ÁCarnivores/Scavengers
ïFelids (mountain lions, bobcats, domestic cats)

ïCanids (coyote, fox), raccoons

ïMustelids

ïOpossum

ÁMarine mammals
ïSeals, bottle-nose dolphins

ÁManatees negative so far

ÁFeral swine?
ïPositive in FL but believed to be contamination

ïDomestic swine in OR ï from wild birds 

ÁAlpaca ï from infected poultry

HPAI spillover in Mammals



HPAI in dairy cattle in US

ÁFirst detected March 2024

ÁH5N1 2.3.4.4b
ïB3.13 ï less severe disease

ïD1.1 ï wild bird strain

ÁLow morbidity (<10%)
ïReduced appetite and milk production

ïThickened, discolored milk

ïMortality/culling <2%

ÁTransmission
ïB3.13 introduced via infected poultry

ïSpread bovine to bovine

ïAnimal movement cause of spread among farms

ǑBiosecurity is critical

ǑFederal order requires testing cows prior to 
interstate movement Apr 2024

ǑRaw milk testing required Dec 2024 - NMTS
https://www.aphis.usda.gov/livestock-poultry-

disease/avian/avian-influenza/hpai-

detections/hpai-confirmed-cases-livestock

As of January 24, 2025

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

ÁHuman infections HPAI H5N1 2.3.4.4b

ïCDC: Current public health risk: Low

ï67 cases in US (as of Feb 4, 2025)

Ǒ1 death and severe illness caused by D1.1 variant

ïSmall mutations occurred increasing virus binding to 

Ŭ2,6 in URT 

Ǒ66.7% had exposure to infected dairy cattle

Ǒ34.3% had exposure to infected poultry farms

Ǒ1.5 % had exposure to backyard poultry

Ǒ4.5% unknown exposure

ïNo known human-to-human transmission

Terri DeRosia (FWC)



H5N1 HPAI 2.3.4.4 ï wildlife rehabilitator guidelines

ÁAFWA Guidelines on page 3 at: 
https://www.fishwildlife.org/application/files/281
6/4943/1891/AFWA2022HPAIWildlifeRehabGui
dance-April2022.pdf
ïGoogle search: AFWA HPAI guidelines

ÁCanadian rehabilitation guidelines at: 
https://healthunit.org/wp-
content/uploads/Guidance_to_Wildlife_Rehabilit
ation_Facilities.pdf
ïGoogle 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

ÁEuthanize any HPAI suspects

ÁQuarantine 30 days

ïCohort quarantine begins on entry date of last bird

ïTest if any bird in cohort dies or shows signs of HPAI

ÁSeparate housing/feeding/care

ÁDedicated staff

ïOr clean/change clothes between groups

ïCare for sick birds last

ÁAdequate pest control



PPE and biosafety

ÁImpermeable gloves, boots/boot covers, wash well 
afterwards

ïAvoid fecal contamination

ÁFor live birds and/or >2 birds also include: 

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

ÁWork outdoors / well ventilated environment

ïAvoid aerosols

ÁShower/change clothes

ÁSeasonal influenza vaccination

ÁSelf-monitor for symptoms for 10 d

ÁNotify physician, state DOH if symptoms develop

Áhttps://www.cdc.gov/flu/avianflu/h5/worker-protection-
ppe.htm

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 ï wild bird carcass disposal

ÁGuidelines at: https://myfwc.com/avianinfluenza

ïGoogle search: ñFWC avian influenzaò

ÁBased on numbers dead

ï1-2: basic PPE, burial or bagged/dispose

ï3-30

ǑPPE (fitted N95, boots, coveralls/Tyvek)

ǑBurial, 3x bagged and disposed (burial) in Class 1 landfill, incineration

ï>30

ǑPPE

ǑBurial, incineration, composting

ÁAvoid contact with poultry 5 d

ÁDisinfect surfaces, tools

ï10% bleach, iodine agents, phenols, oxidizing agents (Virkon-S)

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

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

ÁSwabs

ïSterile polyester spun swab

ÁBroth

ï5.5 ml BHI w/ ab

ÁNVSL is no longer providing supplies to rehabbers

ÁNeed brain from mammals

ïSave carcass for FWC if HPAI is suspected

ïDo not remove brain due to HPAI, rabies risks



Diagnostics

ÁAutolyzed specimens ok

ïFreezing ok

ïRefrigerated several days ok

ÁMoisten swab with broth

ïCloacal swab

ïOropharyngeal (live)

ïTracheal (dead)

ÁPlace in broth

ïCombined or separate



Labeling and shipping

ÅLabel each carcass

ÅDouble-bag

ÅChilled

ÅPack with absorbent material

ÅUse cold packs (no ice!)

ÅLine cooler with bag

ÅInclude forms, packing list

ÅSturdy, sealed shipping container

ÅLabel as òDiagnostic Specimen ð Wildlife 

UN3373ó

ÅNotify lab!

ÅOvernight ð Mon-Wed

(From Field Manual of Wildlife Diseases

National Wildlife Health Center)



Summary

ÁHPAI persists in raptors, waterfowl, aquatic birds but any (esp. 

neurologic) are suspects

ïLikely subclinical carriers

ïMany survive exposure

ÁContinue to test and quarantine on intake

ÁAvoid HPAI exposure to bats

ÁTake precautions against transmission to people, poultry

ïDonôt keep poultry on premises

ÁProper shipment

ÁProper disposal

ÁEnter info into bird mortality database

ÁDonôt forget other diseases (e.g., vNDV)

ÁNotify FWC of new species, large die-offs

ÁSerology from recovered birds (BLVU, BAEA, etc.)

ïSelect agent ï no samples from known positives



RHDV ï Clinical Signs and Pathology

ÁTransmission ï direct or indirect

ïVirus is hardy

ÁIncubation Period

ïRHDV2 3-5 days

ÁRapid disease progression in adults

ÁLethargy, sudden death, bleeding

ÁRHDV2 mortality rate ~90%

ÁSurvivors/asymptomatic carries may 

shed virus for 1-2 months 

FDACS
A. Justice-Allen

FDACS



Rabbit hemorrhagic disease virus (RHDV2) March 2020



RHDV2 March 2021



RHDV2 December 2024

5 premises in Florida



ÅCause: prion (misfolded protein)

ðSimilar to scrapie and mad cow 

disease

ðAffects deer family (Cervidae)

ÅLong incubation: 18ð24 months; 

deer appear healthy until advanced 

stages

ÅClinical signs: Weight loss, behavior 

changes, incoordination, death

ÅAlways fatal; no cure or vaccine

WI-DNR,

ÅThreat to deer populations, hunting and 

captive cervid industries, and uncertainty 

regarding potential for human transmission

Chronic Wasting Disease (CWD)

ÅCWD continues to spread in 

North America

WI-DNR,



Known CWD distribution in 2004

Bryan Richards, USGS, Unpubl. Data



Known CWD distribution in January 2025

Bryan Richards, USGS, Unpubl. Data



Feline Leukomyelopathy (FLM)

Á101 cases in bobcats/FL panthers

ï26 Confirmed, 75 Probable

ïFirst case early 2017

ÁNo other species affected

ÁDistribution

ïPeninsular Florida 

ïNot detected in other states



Challenges

ÁDoes not cause mortality
ïMost cases examined months to years after 

exposure

ïLesions are chronic, non-specific

ÁNumerous possible causes
ïToxin, virus, and/or nutritional deficiency

ïMay be multifactorial

ïEvidence so far points to a toxin

ǑToxins detected so far include 
aetokthonotoxin, pesticides (bromethalin, 
organochlorines, anti-coagulant 
rodenticides, and others), Hg

ǑNo association with FLM yet identified

ÁResearch priority 
ïDetermine cause

ǑExamine acute cases

ïAssess impact on populations

ÁSymposium ï research advisory team

ÁPlease notify us of sick or neurologic 
bobcats
ïAlso interested in testing HPAI

Carlton Ward Jr.



Screwworms

ÁFamily Calliphoridae

ÁOld World screwworm

ïChrysomya bezziana

ÁNew World screwworm

ïCochliomyia hominivorax

ÁLarvae are obligate parasites of 

birds and mammals

ÁReportable, OIE-notifiable 

disease

http://bugguide.net/images/raw/ZZ9/LZZ/ZZ9LZZ9LYL9L3LYZ3LWLSR9LH

ZNLMRNLZZOZLZWLFLWLLZFZHZ6L0ZZHKRJZJLELFL9LJL9LZZOZQR.jpg

Comision México-Americana

Comision México-Americana

Heather Walden UF



NWS Life Cycle

ÁFemales mate once

ÁFresh wounds, discharge 

attracts gravid female flies

ïLay up to 300 eggs on margins

ïEggs hatch 10-20 hr

ï3 larval stages

ïPupate in soil

ÁEntire life cycle:

ï18 d at 29ÁC

ïLonger at colder temps


