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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 ïH5 

2.3.4.4a (H5N2, H5N8)

Á H5N1 2.3.4.4b emerged in 2016 in China

ï Predominate clade in EU

ï Numerous reassortments

Ramey et al (2022) Journal of Wildlife Management



HPAI Fall/Winter 2022

Á Introduction into NA spring 

2021?

Á Canada (Newfoundland and 

Labrador)

ïDecember 2021

ï Neurological signs in two 

great black-backed gulls in 

Canada

Á FL 2 hunter-killed blue-winged 

teal Palm Beach Co.

ï January 2022

ï National HPAI surveillance 

plan (USDA-WS)



HPAI in FL: Temporal and 

geographic distribution
Á1/25/2022 first 

mortality

ïBald eagle

Á2/7/2022 start of large-

scale mortality in 

lesser scaup

Á1/19/2023

ïStill mostly affecting 

peninsular Florida

ÁStrain ID for most are 

EA/AM reassortments



Á Counted: >200 mortalities

ï Est >5,000 mortalities

ï Early Feb to mid-March

Á Lesser scaup initially main driver of outbreak in FL

Á Some spillover to other aquatic avian species

ïWaterfowl (hooded mergansers, Muscovy ducks), gulls, 

herons, pelicans, royal terns, other aquatic avian spp.

HPAI H5N1 2.3.4.4b 

in North America



BLVU HPAI epidemiology

ÁPredators and 

scavengers

ïGulls

ïBald eagle, GHOW, 

RSHA, CRCA

ïBlack vulture

Jennifer White (City of Satellite Beach)



Overall FWC Trends for 

HPAI 2023-2024

Fewer cases, all centered 

around winter months

Small pond mort events

or single rehab cases

Raptors, Feral Ducks, 

Pelicans, Cormorant 

(no BLVUs)

Current large mortality events 

of Brown Pelicans, suspicious 

of HPAI (Panhandle)

Many appear to be spillover events from 

migrating waterfowl Blue-, green-winged teal, 

pintails, wigeons are likely carriers



A year of neurologic birds at FWH

Species PositiveTotal
Lesser Scaup 6 14
Royal Tern 6 13

Ring-billed Gull 6 9
Black Scoter 5 9

Osprey 3 22
Brown Pelican 2 9

Northern Gannet 2 8
Snowy Egret 2 2
Herring Gull 1 12

Red-shouldered Hawk 1 7
Great Blue Heron 1 6

Double-crested Cormorant 1 4
Mottled Duck 1 3

American Coot 1 1
American Wigeon 1 1

Black Skimmer 1 1

Fulvous Whistling Duck 1 1
Green-winged Teal 1 1
Red-tailed Hawk 1 1

White Ibis 0 7
Common Grackle 0 6

Laughing Gull 0 6
Fish Crow 0 4

Eastern Screech Owl 0 3
Mallard 0 2

Wood Stork 0 2



ÁMammals infected
ïCarnivores/Scavengers
ÁFelids, canids, raccoon

ÁBlack, brown bears

ÁMustelids

ÁOpossum

ïPinnipeds
ÁBottle-nose dolphin

ïManatees?
ÁNegative

ïFeral swine?
ÁPositive in FL but believed 

to be contamination

HPAI spillover in Mammals



HPAI risk to humans

ÁSo far low risk

ÁSelect cases in poultry 

workers

ÁLikely more exposure than 

we are aware

ÅNo known mammal to human 

transmission

ÅDonõt want to create 

opportunities for evolution

ÅGuidelines for people at risk 

available



Diagnostics

Á Swabs

ï Sterile polyester spun swab

Á Broth

ï BHI w/ ab

Á Order from NVSL

ï VS Form 4-12 NVSL Kit and 

Instrument Order Form

Á5.5 ml BHI broth with antibiotics 

(40 vials)

ÁAI kit (swabs, box, etc.)

ï Short swabs

Á Need brain from mammals



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

Á Label each carcass

Á Double-bag

Á Chilled

Á Pack with absorbent material

Á Use cold packs (no ice!)

Á Line cooler with bag

Á Include forms, packing list

Á Sturdy, sealed shipping container

Á Label as ñDiagnostic Specimen ï

Wildlife UN3373ò

Á Notify lab!

Á Overnight ïMon-Wed

(From Field Manual of Wildlife Diseases

National Wildlife Health Center)



Wildlife Rehabber Survey

ÁMills et al. (2023) MPH project

ïPreliminary findings:

ÁEuthanasia primary control measure, 

quarantine

Á85% continued to receive birds

Á50% encountered HPAI cases

Á75% relied on clinical signs for dx

ÁNo transmission within facility

Á20% have poultry on premises



Conclusion
Á HPAI persists in raptors, waterfowl, aquatic 

birds but any (esp. neurologic) are 

suspects

ï Likely subclinical carriers

ï Many survive exposure

Á Continue to test and quarantine on intake

Á Take precautions against transmission to 

people, poultry

Á Proper shipment

Á Proper disposal

Á Enter info into bird mortality database

Á Notify FWC of new species, large die-offs

Á Serology from recovered birds (BLVU, 

BAEA, etc.)

ï Select agent ïno samples from known positives



RHDV ïClinical Signs and Pathology

Á Transmission ïdirect or indirect

ï Virus is hardy

Á Incubation Period

ïRHDV2 3-5 days

Á Rapid disease progression in 

adults

Á Lethargy, sudden death, bleeding

Á RHDV2 mortality rate ~90%

Á Survivors/asymptomatic carries 

may shed virus for 1-2 months 

FDACS
A. Justice-Allen

FDACS



Rabbit hemorrhagic disease virus 

(RHDV2) March 2020



September 2022



December 2023



RHDV-2

ÁRecent outbreaks

ï5 premises in Florida

ÁLake, Orange, Palm 

Beach (2), St. Johns 

counties

ÁPotential for spillover 

into wild rabbits

ïFL 12/20 isolate is 

genetically similar to SW 

US / Mexico RHDV2

M. Milleson, USDA-WS

M. Milleson, USDA-WS



RHDV-2 ïcleaning and disinfection

ÁReport suspicious domestic mortalities in FL 

to FDACS

ï(850) 410-0900 (office hours), (800) 342-5869 

(after hours)

ïRabbits@FDACS.gov, RAD@FDACS.gov 

ÁReport wild rabbit mortalities in FL to FWC 

ï866-293-9282

ÁDouble-bag carcasses, disinfect o/s of bag, 

freeze



WI-DNR,

Chronic wasting disease (CWD)

Á Transmissible spongiform 

encephalopathy of cervids

ï Prion induces normal prion 

proteins to become abnormal

Á Direct and indirect transmission

ï Tissues, body fluids

ï Contaminated environment

Á Long incubation period

ï >16 mo (2-4 yr)

ï Can be infected but still appear 

healthy

Á Clinical signs

ï Weight loss, behavior changes, 

wide-based stance, tremors, 

incoordination, death (100% 

fatal)

T. 

Kreeger

T. 

Kreeger

What Does a Deer With CWD Look Like? - NDA (deerassociation.com)

https://deerassociation.com/what-does-a-deer-with-cwd-look-like/


2000

Bryan Richards, USGS, Unpubl. Data



2004
Bryan Richards, USGS, Unpubl. Data



2008
Bryan Richards, USGS, Unpubl. Data



2012
Bryan Richards, USGS, Unpubl. Data



2016
Bryan Richards, USGS, Unpubl. Data



2019
Bryan Richards, USGS, Unpubl. Data



2021
Bryan Richards, USGS, Unpubl. Data



June 13, 2023

Now found in 31 states, 4 Canadian provinces, Scandinavia, South 

Korea

Bryan Richards, USGS, Unpubl. Data



Population Impacts

Á Evidence of increased 

mortality and annual 

declines in some 

western populations

Á Long-term effects 

unknown

Á No treatment or 

vaccine

Á Wildlife agencies focus 

on prevention, early 

detection, and slowing 

the spread
WI DNR, unpubl. data



ÁRegulations

ïBan on live cervid 

importation

ïCarcass movement 

restrictions:

ÁOnly deboned meat, 

clean skullcap/antlers 

and cape/hide from 

other states

ÁEducation/outreach

ÁEnforcement

68A-4.0053 Importation and Possessionof Carcasses

from Speciesin the Familyof Cervidae.

CWD Prevention



Targeted 

surveillance

Á Collection and 

necropsy of sick or 

dead free-ranging deer

ï 10-30x greater risk 

for CWD

Á CWD Hotline 

ï 1-866-CWD-WATCH 
Á (1-866-293-9282)

Á Whole body is 

needed

Á Leave antlers/skull cap

Á Also surveying for 

other wildlife diseases 

ïTB, Heartwater, 

illegal kills, EEE, 

EHD/BT


