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e ~ 4.25 million laying hens - 5 commercial sites

o ~900M table eggs per year
e W. Slope - broiler breeders

o ~650,000 breeders; 80.5M eggs year
e Niche layer flocks, specialty flocks
e Waterfowl, gamebirds

e Backyard, exhibition

COLORADO

Department of Agriculture



Colorado Dairy Industry

e ~ 200,000 milking cows
e 105 licensed dairy farms
o 86 individual dairy cow premises
e 2nd nationally - milk per cow
e 13th nationally - total milk production

e 5.2 billion pounds of milk annually

COLORADO

Department of Agriculture






Partnerships

e One Health, balanced response

e State and federal animal health officials
e State, federal, local public health officials
e Industry - dairy, poultry

e Veterinarians

e Academia and research

‘@@ COLORADO

“ Department of Agriculture




Dairy Cattle:

e 64 confirmed positive (63 released from QT)

Colorado HPAI
Outbreak

H5N1 2.3.4.4b e 3 commercial confirmed positive - 3.3M
B3.13 Domestic Cats:

e 6 confirmed positive

Poultry:

e 2 backyard confirmed positive

April 2024 - present
Human Cases:

e 10 confirmed positive

l@@ COLORADO

Department of Agriculture



Epi Curve by Presumptive Positive Date

Premises Type @ Commencal Egg Layer @ Commerical Egg Layer Fullets @ Dairy Milking Cows @WOAH Mon Poultry

I I Mandatory Testing Order

l@ COLORADO

Mumber of Premises

;Ldg,sf.

Time by Week (7 Day! Intervals
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CO Bulk Tank Testing Results

B Negative Positive (New) [ Positive from herd released from QT [ Positive (QT)
100

75
S0

25

Week Week Week Week Week Week Week Week Week Week Week Week
1 2 3 4 5 6 7 8 9 10 1" 12
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Colorado
Network
Visualization

Poultry

‘ Dairy

Service
Provider

p COLORADO
Y

w Department of Agriculture



/Dairy

Dairy

Dairy

Dairy

 Dairy

Dairy

\

Dairy

ai

Dairy

Dairy

Poultry

Dairy




Next Steps

e Define state and national goals in response
o elimination of HPAI/H5N1 in dairy cattle?
e Long-term surveillance strategy
e Update response as we understand disease
e Understand the long-term impacts to dairy herds
e Lessons learned from outbreak

o biosecurity for FADs

l‘,@@ COLORADO

v Department of Agriculture
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Foresight and Preparedness Across
Public Health, Health Care,
and Farming Systems
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——o Where are we?

e COVID-19 |lessons learned, and knowledge are still fresh

o Accessible tools & methods \!*\ i #y,
» HPAI (H5N1) spillover and spillback WKT"\*‘
il m x|

l
is more complicated than COVID-19 /\ AR
. | ol
o Have more data and attention than H,Al%ﬁ -
previous potential pandemics

,“‘H
e Memory of COVID-19 and eroding of
trust remains, challenges tracking and response

BIOCOMPLEXITY
INSTITUTE




——» Limitations and Gaps

e Siloed nature of relevant data sources

o Communication channels between policy and researchers

o What questions are most relevant to whom?

o Responsibilities and goals are myriad and split across
several governmental agencies

o Industry’s role is central, yet has limited involvement

o COVID ftatigue

A BIOCOMPLEXITY
L U "A INSTITUTE



——» Digital Similar of the System

» Need to account for multiple
entities and the interactions in

¥y y
this complex system - 3
K7 | P
o Understanding the dynamics /\g‘f)ﬁ O
o Test significance of pathways mif | ml
o Design of robust surveillance _ ‘ﬁh »
ml dairy-processing plant
° infected with H5N1 at time t=0 “
o Evaluate courses of action for 2 s
response and policies — path of truck delivery

BIOCOMPLEXITY
INSTITUTE

é:




e Digital Similar

A US-scale multi-layered high-
resolution digital representation of

o Livestock
o Multiple livestock populations
o Operations by size

o Processing centers:
o milk and meat

e Wild birds

o Multiple species of migratory birds ‘g

o Abundance & movement

e Human population
o By size and occupation type.

Standardized to a grid-level
representation. (approx. 5mile x
5mile)

28
P 4

January

.‘? o3

October

Pasteurization centers

| Subtype/Species/Group

Cattle beef, milk, other

Poultry chicken (layers, broilers, pullets, roosters),
turkeys, ducks, pheasants, quails, chukars, etec.

Hogs None included

Sheep None included

Wild birds | mallards, geese, birds of prey and scavengers,
American crow, etc.

Human Industry (NAICS) and occupation (SOCP) codes

population | corresponding to animal production and animal

slaughtering and population.

's

Human population asso-
ciated with ag. activities

Processing
locations




Diverse data fusion

——+ Datasets & Literature ! Location data

e (data+model) derived synthetic datasets
Purpose: Construction & validation

Dairy pro- Location Construction
cessing

Data/Work Type Purpose Cattle Poultry Hogs Wildbirds Human pop. County Grid Location Operations
AgCensus Census Construction _
GLW Model+data Construction

eBird Model+data Construction

US pop. Model+data Construction

dig. twin

Meat pro- Location Construction

cessing

APHIS/CDC H5N1 inci- Validation
dence

CAFOs Location Validation

Prosser et Literature Methods

al.

Burdett et Literature Methods
al.

Humphreys Literature

et al.

Our work




——» Livestock

o A high-resolution spatial
distribution of livestock at
subcounty-level that is consisten |,
with farm operations.

o Gridded representation

o Cattle, poultry, hogs and sheep.

Number of Large farms

SESEE ;; i
-

Number of large
farms

Farm id

. fid,state_code,county code,livestock,subtype,x,y
Correspondlng state, COUﬂty 0,1,1,hogs,all,1122,692,24
1,1,1,hogs,all,1120,692,24

Livestock type=chicken :
Coordinates x=1120, y=692 0 ckn-broilers,all,1120,692,107160 \ |
Total heads: 107160 cattle beef,1122,692,

,1

, 1
0,1 cattle,other,1122,692,1
0,1 cattle,all,1122,692,9

=




——+ Processing centers

- Pasteurization plants
> Food Safety and Inspection Service,
USDA
> Types of processing and products are
provided
- Large plants covered

- Meat processing
> Agricultural Marketing Service, USDA

o Poultry
o Slaughter




——e Human Population and Activities

» Population distribution with special emphasis on subpopulations associated with
livestock and related activities.

o Data: National-scale digital twin of population and activities derived from open,
as well as proprietary datasets

 Population was filtered by occupation code (SOCP) and industry code (NAICS).

o SOCP/NAICS codes corresponding to livestock activities were identified: farm workers,
veterinarians, equipment handlers, processing, etc.
o Population assigned to grids based on residence location.

~

Population associated
with ag. activities




Web Portal for digital similar

o s i LH msaa | DITTO: Digi inf o | About | [ More Options = ‘
A P A — e : Digital Twin for Transboundary OneHealth s , ptions =
Population Type € Heatmap Measure € Search Region @
- Poultry = # of All Poultry * Search by semi-colon separated names Q
Data
D]sptay@ [Filter table data by
RegionName ¢ @ USFIPSCode$4 @ #ofAllPoultryd @ #ofChukarsé O
Idaho 16 1,199,243 2,983
North Dakota 38 1,104,904 12
Washington 53 12,596,616 5,863
Minnesota 27 42,027,813 35,130
Montana 30 1,670,510 262
Alaska 02 48,640 1,683
California 06 71,407,713 45,056
Oregon M 7,924,143 5,595
Nevada 32 38,119 615
Colorado 08 4,091,105 11,474
Wyoming 56 96,928 1,682
Arizona 04 4,709,893 1,683
Utah 49 11,405,806 22,569
Rot Al Boulty New Mexico 35 158,956 1,683
ik a lowa 19 65,916,517 1,708
st i s Oklahoma 40 46971964 792
j‘::;:: i Missouri 29 79,384,187 7,286

irginia.edu/



——=o Web Portal and Data access through APIs

Choose between
species types

Toggle between heatmaps (#
of animals, abundance, etc.)

The Data tab allows for data
browsing and download.

Download Dataset

igital Twin for Transboundary OneHealth o«

About More Options = I

Search Region @

s Search by semi-colon separated names

# of All Poultry
<09
1- 44,456,360
44,456,361 - 88,912,720
88,912,721 - 133,369,080
| 1133,369,081 - 177,826,440
172,826,441 - 222,281,800
222,281,801 +

Data

Idaho
North Dakota
Washington
Minnesota
Montana
Alaska
California
QOregon
Nevada
Colorado
Wyoming
Arizona
Utah
New Mexico
lowa
Oklahoma

Missouri

[sLITIE MELICN Display | All ~

Region Name

o

Filter table data by

¢ OUSFIPSCode$4 @O #ofAllPoultryd @ #ofChukars¢ ©

1,199,243
38 1,104,904 12
53 12,596,616 5863
27 42,027,813 35,130
30 1670510 262
02 48,640 1,683
06 71,407,713 45,056
4 7,924,143 5,595
32 38,19 615
08 4,091,105 1,474
56 96,928 1,682
04 4,709,893 1,683
a9 1,405,806 22,569
35 158,956 1,683
19 65,915,517 1,708
40 46,971,964 792
29 79,384,187 7,286

Click on the map to get information about the selected

region or to drill down to the county level.

The web portal will allow users to
view our datasets aggregated to
the county level, download our
datasets, and get more information
about how the datasets were
created.

brestock summanyt E‘| fse  DiTTO: Digital Twin for Transboundary OneHe

- Cattle

https://ditto.bii.virginia.edu/



——+o Ag Workers and Dairy Cattle

Co-location Risk for Agricultural Worker from Dairy Cattle

Risk Level
[ Other (<85th percentile)
3 High (85th-95th percentile)
I Very High (>95th percentile)
[ No Data

o Unconditional risk estimates
aggregated from grid-level
colocation of agricultural
workers with dairy cattle.

-"

Rhuma.n (?,, t) — Rloca.l (7'-) t) ’ Rneighbor (?'a t)

Human Case Summary during the 2024 outbreak, by
state and exposure source

Exposure Source

Rlocal (Z, t) — [Phuman (Za t)]a * [Pca,ttle (Za t)]ﬁ

Rneighbor (?'7 t) = Z Peagtle (.71 t) ' f(d%.’;‘)ﬁy

J#i

Cattle Poultry Unknowmn State Total
L] 0 o ]

1 B 0 10

| o 0 2

0 o 1 1

1 o 0 |

10 g 1 e

Estimated Risk Levels for
States with Reported Cases

High Risk

Very High Risk

Very High Risk: California, Colorado, Michigan, Texas
High Risk: Missouri
Other: None

B Very High Risk
High Risk
Bl Other



——=o Next Steps and Priorities

COVID-19
o Starting more collaborative hubs @ ScenarioModelingHub

FluSight >

o Focuses work towards a common goal and
unifies data sources and analyses Syt hasccura s s

provides information about the future,
allowing CDC to plan ahead and potentially
reduce the impact of flu.

Unlike CDC'’s traditional influenza (flu)
surveillance systems, which measure flu

» Continued support of projects focused
on Pandemic Prepa red ness as We” as Pathogen Genomics Centers of Excellence
data and tool provision

o Studies that capture the "denominator”
of drivers of transmission

o For example, volumes of cattle transfer
without transmission T UVA

BIOCOMPLEXITY
INSTITUTE

!
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From Pandemic Fatigue to Readiness:

H5N1 Communication
Research & Implementation
Needs

Stefanie Friedhoff
%E’ Professor of the Practice P
Director, Information Futures Lab &< School of
INFORMATION Brown University School of Public Health @ pplic Health

FUTURES LAB QB rows universiry



Where we (as responders) are finding ourselves

e Pandemic eroded trust in authorities & public
health.

e Effective communications is articulated as a key
priority in preparedness and response efforts.

e Nobody wants to think about another outbreak,
let alone a pandemic.

e Politics are making cross-agency and federal-
state collaboration complicated.



Where people are finding themselves

Google

virus in milk

Al Images News Videos

About 7,490 results (0.33 seconds)

i More Tools

News about bird flu, milk, and virus

% NBC News

Bird flu virus found in
pasteurized milk, though

officials maintain supply is...

2 hours ago

& The New York Times

Fragments of Bird Flu Virus
Discovered in Milk

3 hours ago

© star

H5N1 bird flu virus particles
found in pasteurized milk
but FDA says commercial...

2 hours ago

B cnn

FDA finds traces of H5N1
bird flu viruses in grocery
store milk but says...

34 minutes ago



‘Virus in milk’: Google Trends

Interest over time @ 3 O L




‘Virus in milk’: Where people were searching

Interest by subregion ® Subregion v 4 (>
1 Alabama il
. 2 Texas [
Yi
\ ' -d 3 Florida e
—;é'

* % 4 Georgia —

5 Wisconsin I

Showing 1-5 of 16 subregions



Where people make sense of nhew information

Jennifer @jentleonel - 1m
Rep|y|ng to @|u lusherwood g Saint Negrita (Vaccine Shaw) @AsthmaPumpPuffa - 10m
o , . . . . | (begrudgingly) switched to oat milk in my iced lattes like 2-3 weeks ago,
NOpe, not it's not safe. If they ve found the virus in the mllk, it's not safe. because there’s no way any of us should trust these people when it comes
. . .. R handli i ith demil ial...

Geebus, who would drink milk containing a known (deadly) contaminant? fohandiing a virus with pandemic potenti
Our PH orgs are winding the clock back to the middle ages. Next they'll be (@) CBS Evening News # © @CBSEveningNews - 14h

H H H H ! ] BREAKING: The FDA has found evidence of the bird flu virus in grocery
dlscussmg SARS In terms Of Hlppocrates 4 humors L store milk, but says there is no threat to human health.

“FDA finds evidence of bird flu virus in grocery store milk but expresses
confidence in safety of dairy supply."

o 1 w R @plagueprose - 3m

nope. uh uh. this “confidence” scares me more than if they’d admitted to
being unsure.

1) (&) iht 19 I

R4\ Wil §

Bird lﬂu virus found in grocery milk as of‘ﬁcbials say supply still safe
3 , TN N ;

From washingtonpost.com



Who is present where people make sense of information

Did the federal governmer
consumption? The cows ¢
frame where the FDA lost

& . M. Mother Jones & @MotherJones - Jun 6
w TikTok's raw milk influencers are going to give us all bird flu.

@RepThomasMassie
@GregAbbott TX
@mattgaetz

@ VanKonRab @VanKonRz
' @laralogan @RSBNetwol
@SkyNews @OANN
The “virus” is now suppc

please research where al
you'’ve got the megaphor

@ VanKonRab @Van| 11P‘S;A<honnt rawlmilkiforithe. % &
Thread with questions \ 4 £ octoino )

DOWNS didn’t work so

f aneurysmiaboutiit®

Hmm. What do we kno'
“grazers”) AND H5N1 (
Show more

) 0
From motherjones.com



While validators don’t have what they need to validate

s e

Dr. Angela Rasmussen 2 @angie rasmussen -

5. It would be nice to have reassurances that @
@USDA_APHIS are on top of this. However, this
with no supporting data, characteristic of the ci
unclear why all the relevant data has not been ¢

@F 1 32 Q 243

° Helen Branswell [+) € @HelenBranswell - Apr 23

1. So much today on the #H5N1 #birdflu story! Just coming up for air.

@US FDA has found genetic evidence of the virus in commercial milk, but
so far it sounds like killed virus. More info on where they found it/how
prevalent it was would be useful.

H5N1 bird flu virus particles found in pasteurized milk but FDA says commerci...

From stathews.com

Q19 1225 Q 529 ihi 55K [l & &



Meanwhile, e.g. in farmworker communities,

quality information often...

lacks appropriate language & cultural cues

is designed solely for high-speed access

is behind a paywall

is not in the language spoken by the information seeker

is not present in places where people spend their time consuming
information

is not designed for people with varying levels of literacies

is delivered by messengers people trust only a little/ not at all

e s easily weaponized by bad actors who want to confuse &
manipulate



Current approaches are not where the people are.

Misinformation & conspiracies
Overfocus on this top 20%

People’s concerns, questions & confusion
Big opportunities for building trust and communicating
effectively are in the lower 80% of the information

ecosystem




Current approaches not made for participatory

information ecosystems

To Be Trusted With Innovation, Give Me a Voice

Percent who say this is important to earning or keeping their trust in each institution to be good managers of change, showing the top 3 actions

Across institutions, listening is a top 3 trust-building action
Business NGOs Government Media
Hear our concerns, Hear our concerns,

let us ask questions let us ask questions

Hear our concerns,
let us ask questions

Hear our concerns,
let us ask questions

Source: Edelman Trust Barometer 2024



We need to create a new evidence base for

effective responses in this changed landscape

Invest in behavioral sciences, digital humanities and computational social
science research and evaluation on:

Vil

Barriers to changing outdated communications practices.

Information inequities & access challenges for high-risk populations.
The role of online and offline relationships (instead of messages) in
trust-building.

How health information consumption and sensemaking are changing
alongside new technologies.

How people are groomed into increasingly non-scientific belief frames
over time (online & offline).

What is working and not as we test new approaches, e.g. Infodemic
management.



There are no silver bullets. Readiness means...

Building coalitions of partners and infrastructures of trust before
a crisis. (E.g. NIH CEAL Alliance)

Training the public health workforce AND its partners in updated
communications practices and infodemic management.

Making communications and countermeasure demand part of
the preparedness and response framework & including those
leaders in high-level decision making.

-» Making the shift from a message-based framework to an
infrastructure-based framework.



Thank you!

stefanie friedhoff@brown.edu
@stef friedhoff

Learn more at: in
sites.brown.edu/informationfutures

i

INFORMATION
FUTURES LAB

Twitter:
@ifl_brown

LinkedIn:
https://www.linkedin.com/company/information-
futures-lab



HPAI workshop October 2024

Ralna PlOerg ht 7 Jf’\/‘ e eter \ ‘\

and Katharine L. Steffen Professor
of Public and Ecosystem Health, Cornell University

inson Scholar, Cornell Atkinson Scholar Center for Sustainability




Stages of a Pandemic: A series of unfortunate events

e > Distribution

ofthehost «”
< 3 4o 4 ~ o A
“ £ * .‘ -( )‘
»-Circulating y,.. . Outbreak = = Epidemic = = Pandemic

|rus ,\’II“Vlrus
release

»

Human behavior /&,
leading to exposure’ [*

Spillover Pathogen spread among humans

Plowright et al. 2024 Nature Communications



Primary Secondary Pandemic
Pandemic Prevention Pandemic Prevention Response

- b Distribution

ofthehost  «” ~
s SR ~ -4
*. - * _“ n‘ ‘*
},Clrculatmg‘. . Outbreak = = Epidemic = = Pandemic

|rus ,\’II‘Vlrus
release

*

Human behavior /&
leading to exposure [ *

Spillover Pathogen spread among humans

Plowright et al. 2024 Nature Communications



THE LANCET

The Lancet-PPATS Commission on Prevention of Viral Spillover: reducing
the risk of pandemics through primary prevention

Neil MVora & e Latiffah Hassan « Raina K Plowright « Richard Horton « Sonila Cook « Nigel Sizer » et al.

Robyn John Sania Daniel Salome
Alders Amuasi Ashraf Becker Bukachi Burza Cleaveland El Omrani

-
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© Photo: Peter Hudson
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Pandemic Prevention

RESERVOIR HOST DISTRIBUTION
RESERVOIR HOST DENSITY

*Virus
release

Human behavior

PATHOGEN PREVALENCE
leading to exposure

INFECTION INTENSITY
PATHOGEN RELEASE FROM RESERVOIR HOST
Spillover

PATHOGEN SURVIVES/SPREADS

STRUCT

INNATE RESPONSE AND MOLECULAR COMPATIBILITY

EMINATION CYCLES COMPLETED

REPLICATION AND DISS

SPILLOVER

L)

Plowrigh
ght et al. 2017 Nature Reviews Microbiolog
y

N
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. - = f t f 'II ver: Prima
T, Requisite factors for spillover
r_f J 4 » : istribution

Host distribution

Pathogen Infection &
shedding & survival

RESERVOIR HOST DISTRIBUTION

Spillover

Behaviors that lead to
| exposure

e | Compatibility of pathogen
— with recipient host

SPILLOVER

L)

Plowright et al. 2017 Nature Reviews Microbiology

NATURE REVIEWS | MICROBIOLOGY
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PATHOGEN SURVIVES/SPREADS

HUMAN EXPOSED

STRUCTURAL BARRIERS
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Bridging host amplifies
the virus, shedding high
doses in proximity to
humans

Key
@ Ecological
R

= Epidemiological
3 . .
NI Compatibility Virus evolves in

bridging host to

/ become supercritical
in humans

Ruiz-Aravena et al. 2021
Nature Reviews Micro




Chains of transmission and cross-species transmission events
= opportunities for evolution

W

Source: https://bluedot.global/why-organizations-
should-start-preparing-for-bird-flu-now/

g
e

b bluedot

Introduction
(from reservoir)
Transmission in

T

human population

e
-

Infections by:
O introduced strain
(Ro<1) 1) 1)
@ cvolved strain
(Rp>1)

Emergence

Antia et a. 2003 Nature



Can we prevent spillover at its
source?

== —— e o
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Photo: © Fer Arce



Until we invest in
understanding spillover it
will be a pipe dream

Primary Secondary Pandemic
Pandemic Prevention Pandemic Prevention Response
2 Distribution . :
of the host *
&£ 3 4 ‘i * {, N nedl / :
..., < > :
y-Circulating y . 4 Outbreak }— - Epidemic - = Pandemic
\ virus IFV"’US I
.. \’ /\' release I
4 v
an Y | |
:

Human behavior
leading to exposure |

Spillover Pathogen spread among humans

https://www.niaid.nih.gov/



SPILLOVER

4-»@ f

Missing research investments:

1. Investigate spillovers with a

transdisciplinary One Health approach
(immediately, because conditions that
aligned are fleeting)

Online Coursera on One Healt
outbreaks to be released i



Hendra virus: transmission
from fruit bats to horses,
then humans in Eastern
Australia

NFNA N M1 ﬂ‘ )

;'.:l'-.

1

https://live-production.wems.abec-cdn.net.au/




Spil
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over investigations: bats on affected horse

nerties were eating starvation avoidance foo

PhotoaDoug Gimsey
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Bayesian Network Model

Climate +
oscillation Food
(high ONI) shortage
S
Persistent
fissioned
roosts

Winter
flowering

pulse

Spillover

+

Feeding
areas in
agriculture
land

Eby et al. 2023 Nature



Ducks using cattle facilities in areas where
wetlands have been destroyed

< 2 eS8« Are we investigating the
e @ role of natural habitat in
TRy determining foraging
distribution and behavior of
migratory birds?

Ducks in/near cattle
production facilities

T Caltle production facilities
Pintail #VATE12

~ Day

® Night

Mallard #VATE18

_I Day

B Night

TEALQ?7

Y¢ Day

% Night Facility®
FEALAE (See Fig. 7b)
0 Day L

¢ Night ‘)“ﬂ '
Pintail #VATE22 =

2\ day
A night

e il 23

McDuie et al. 2021 Transboundary & Emerging Diseases



Missing research investments:

2. Investigate reservoir
ecology (long-ter
scale studies)

SPILLOVER

4—>@ -t



Environmental stressors (e.g., Land-
use change, climate change) canlead v Y
o increased OVERLAP between e WV
reservﬁu; hosts and bridging N
, L hostsjhumans 4 Y. A

/\x « T AN
, I B

- Migratory patterns

A

Habitat loss (e.g., wetland destruction) —> use of agricultural areas

Climate change (e.g. warming, extreme weather

events) - Foraging behavior in agricultural areas
(e.g., searching for alternative food)



Environmental stressors can lead to increased stress and
decreased energy available...

4 > < | > <o [ ....leading to an increased risk

-

- . ’ of viral infection and shedding
. / :‘\ ;f*" « M ‘%
o N g W

¥ A

Habitat loss (e.g., wetland destruction) — Stressors (e.g., longer or mistimed :
migrations, lack of habitat/food) that affect viral

Climate change (e.g. warming, extreme weather events) load, infectious period



SPILLOVER

L@ fﬁ

Understanding how spillover happens and
what drives it leads to new solutions that
can be combined with traditional
approaches to prevent and respond to
pandemics

nature communications 8

Perspective https://doi.org/10.1038/s41467-024-46151-9

Ecological countermeasures to prevent
pathogen spillover and subsequent
pandemics
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Isolation of Escherichia coli Serotype O157:H7 and Other Shiga-
Like-Toxin-Producing E. coli from Dairy Cattle
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We mmined 1,266 fecal spedmeu from healthy cattle during the investigations of two sporadic cases of
with raw milk and an
i caused by coli serotype O157:H7. Wecollectedspeumensﬁ'om heifers,
calves,mdadultcnwsunzzﬁms,in:swckyard and in a packing house. We also collected 3 raw hamburger
ﬂomarmmntandﬂnwmllksamplesfromtwohrms Alll specimens were examined for E. coli

O157:H7 by using sorbitol-MacConkey agar, H i 0157 and tissue culture

cytotoxicity. E. cohOlS7.H7wuixohtedfrom16heifersornlvesmdlndnltmonnfarms,lmu-kynrd
for

calf, 2 beef specimens, and 1 raw milk sample. Selected fecal il were also
of other Shiga-like-toxin-producing E. coli (SLTEC) by testing polymyxin B extracts of colony sweeps and then

testing individual
and from the

colonies for toxin production. SLTEC other than 0157 was isolated from 8 of 10 farms
8% of adult cows and 19% of heifers and calves were positive for SLTEC.

Several animals were positive for SLTEC by colony sweep only. This investigation demonstrates that dairy
cattle are a reservoir of E. coli 0157:H7 and other SLTEC.

Escherichia coli serotype 0157:H7, which produces
Shiga-like toxin (SLT), also known as verocytotoxin, is a
known cause of hemorrhagic colitis and hemolytic uremic
syndrome (HUS). It is capable of causing the full spectrum
of disease, ranging from asymptomatic carriage to HUS and
thrombotic thrombocytopenic purpura (11). Consumption of
raw milk and ground beef has been linked epidemiologically
with several outbreaks of disease caused by E. coli 0157:H7
(3, 12, 25, 28), and the outbreak strain has been recovered
from implicated beef products in two outbreaks (12, 28). In
1986, we isolated E. coli O157:H7 from the feces of young
cattle on dairy farms associated with two cases of HUS
associated with raw milk consumption (18). During a milk-
borne outbreak of gastroenteritis and HUS caused by E. coli
0157:H7 in Canada, the organism was recovered from thg,
feces of patients and from the feces of young cattle in dg
herds associated with the outbreak (3). Other SLT-pro uc-
ing E. coli (SLTEC) isolates have also been associated
dairy cattle (5a, 22). Although E. coli O157:H7 has be
cultured from a variety of retail meat products (7), dairy
cattle, a source of both raw milk and beef products, are a
likely reservoir. We explored the possible role of dairy cattle
in SLTEC-associated disease during the epidemic investiga-
tion of an outbreak of hemorrhagic colitis, HUS and throm-
botic ic purpura iated with beef con-
sumption in Washmgton State (25) and a more detailed
investigation conducted of the dairy farms associated with
the two sporadic cases of HUS associated with raw milk
consumption in Wisconsin (18).

* Corresponding author.

MATERIALS AND METHODS

We ined 1,266 fecal from healthy dairy
cattle during the two investigations. Animals younger than 4
months were classified as calves, those from ages 4 to 24
months were classified as heifers, and those older than 24
months were classified as adults. In the Wisconsin investi-
gation, fecal specimens were collected from 438 adult cows
and 262 heifers and calves from the 2 farms with which the
two HUS cases were associated, a dairy farm adjacent to
those farms, 10 control dairy farms in the area, and a
stockyard that received cattle from that region. Specimens
obtained from the two case farms were collected dunng two
wslls, 3 5 5 3

second v1slt Twenty-three raw milk specimens were al™
collected from the two case farms during the second visit. In
the State outb were collected
from 224 adult cows and 342 heifers and calves on nine farms
(elght in southwest Washington, one in Oregon) from whig

o mplicated mcat could have ongmated ang

packing 19 = 2

Three suspecl raw hamburger speclmens were also exam-
ined. In both i were
collected up to 50 days after the first sampling from animals
that were initially positive for E. coli serotype 0157 to
determine the length of excretion. In Wisconsin, 108 heifers
and calves from two of the farms and the stockyard were
examined 1 year later; with the excepuon of one heifer that
was initially positive and tested again, samples were not
previously obtained from any of the animals.

Swabs from steol specimens were placed in the medium
described by Cary and Blair (4) and held at —70°C until
examination. The stool swabs collected from 566 animals
during the Washi State i and




Potential Explanations for Limited Cooperation

Dairy community does not feel this is as great a
threat as we do

* Transient impact on dairy cattle and herds

* |liness among workers mild to moderate
Financial concerns
Distrust of/antagonism towards authority

* Especially post-Covid
Misinformation




State Local Health
Federal level level Departments

level
\ Agriculture

/Departments
bairy » One Health

Industry <*— Agricultural

/ \ \ Interests

Human Veterinary Wildlife
Public Health Public Health ~ Departments

e With HPAI H5N1, suboptimal cooperation can result in “no health”
* Some notable exceptions to the rule, e.g. Michigan
* But one health needs to be the rule, rather than the exception




H5N1-infected livestock herds as confirmed by USDA

cumulative national tally: 321*
120

27 recognized human cases

B ‘includes 1 alpaca herd **state reported
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“If we build it,
they will come.”

FierporDrEAMS




Gaps in National H5N1 Priorities
Implementation Research

* Only reference under human health component:
* FEvaluate strategies to increase uptake of
possible health interventions such as
diagnosis, treatments and vaccines
* Implementation research will require studies:
* |dentify reasons for non-cooperation
* Strategies to promote cooperation
e Evaluation of these strategies
* Refinement as needed




Gaps in National H5N1 Priorities
Animal Health

e Potential reinfection in cows and other mammals
* How much herd immunity is needed to
protect a dairy herd?

* Will previously infected cows need to be
vaccinated?
 Companion animals (e.g. cats, ferrets):
* Exposure to raw pet foods
* Exposure to raw milk
* Risk to humans




Gaps in National H5N1 Priorities
Human Health

e Surveillance for conjunctivitis in addition to ILI
and ARI
* Vaccine:
* Research universal and supra-seasonal
vaccines that incorporate broadly conserved

immunogens into existing seasonal vaccine to
mitigate impact during the time needed to
develop and deploy a matched vaccine
* Quadrivalent seasonal vaccine now trivalent
* Add H5 antigen into seasonal vaccine
* Assess immunogenicity and safety
* Potential trials in hi-risk individuals
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