Chronic Wasting Disease
Management Strategies and Research
The Past, Present, and Future




What 1s Chronic Wasting Disease

Prion = infectious
protein

Protein = chains of
amino acids

No DNA



Prion Simplitied
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CWD In Wyoming

First detected in free-ranging elk in 1986

Significant collaboration with Colorado to
understand CWD

Agreed to act as a “Control” to evaluate
effects of CWD in absence of
management



Review of Research




Population Effects of CWD
Colorado

Northern CO: possible Rocky Mountain National
decrease at 4% Park: possible decrease
prevalence at 13% prevalence

:_-:.;.
=
|
=
2
Q)
=
=
E=
=
=
8
=
(-

08 09 10 11 1.2

0 5 10 15 20
Prevalence (%) of CWD in adult female elk

Geremia, Chris, et al. "Bayesian Modeling of

Prion Disease Dynamics in Mule Deer Using Monello, Ryan J., et al. "Survival and population growth of
Population Monitoring and Capture- a free-ranging elk population with a long history of
Recapture Data." PloS one 10.10 (2015): exposure to chronic wasting disease." The Journal of

e0140687. Wildlife Management 78.2 (2014): 214-223.



Population Effects of CWD
Wyoming

White-tailed deer Recent mule deer study:
study: 10% annual 19% annual decline at ™
decline at ~30% 40% prevalence

Lumbos, by Z7VD Incidence

Edmunds, David R. Chronic wasting disease ecology DeVivo, Melia T. Chronic Wasting Disease Ecology and
and epidemiology of white-tailed deer in Wyoming. Epidemiology of Mule Deer in Wyoming. University of
University of Wyoming, 2013. Wyoming, 2015.



Population Effects of CWD
Wyoming

Feedground elk
modeling: ~ 50%
population decline
and genetic shift
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Williams, A. L., T. J. Kreeger, and B. A. Schumaker. "Chronic wasting
disease model of genetic selection favoring prolonged survival in Rocky
Mountain elk (Cervus elaphus)." Ecosphere 5.5 (2014): 1-10.



CWD Age/Sex Distribution

CWD prevalence in
males higher than
females
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Miller, Michael W., and Mary M. Conner. "Epidemiology of chronic wasting disease in free-
ranging mule deer: spatial, temporal, and demographic influences on observed
prevalence patterns.” Journal of Wildlife Diseases41.2 (2005): 275-290.




Role of Predation in CWD

Mountain lions
selectively prey on CWD
infected animals.
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Uninfected

Wild, Margaret A., et al. "The role of predation in disease
control: a comparison of selective and nonselective
removal on prion disease dynamics in deer." Journal of
Wildlife Diseases 47.1 (2011): 78-93.

Modeling suggests
selective wolf predation
may decrease CWD
prevalence.

2006-07 2006-07

Miller, Michael W., et al. "Lions and prions and deer
demise." PLoS one 3.12 (2008): e4019.



Prions in Plants

Cral
administration

Surface
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Brain. Urine,

Prion
contaminatad soil

Uiptake of Prions from contaminated soil

Plant surface contamination with prions from different species

Pritzkow, Sandra, et al. "Grass Plants
Bind, Retain, Uptake, and Transport
Infectious Prions." Cell reports 11.8
(2015): 1168-1175.



CNND) MM ranqsinrrisier o oy 15hubngznnis

Laboratory Studies: Substantial species barrier —
not absolute.

Public Health Studies: No demonstrated link
between human prion disease and ingestion of
game meat.

Prion Strains: Human transmission may be strain
dependent.



Resident Hunter Attitudes

Human dimensions
committee of the Western
Association of Fish and
Wildlife Agencies. (2005).
Hunter’s Responses to Chronic
Wasting Disease. HDNRU
Report no. 56.

Figure 4.1.1d. Percent of hmters that would stop hmtne
deer / elk 1n the state for Situation 4
(50 across the enfire state)
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Nonresident Hunter Attitudes

TABLE 4
Behavioval Inlentions of Nonresident Hunter h'f,u:‘riaﬁ:nn'r;w Cluster {.'mup.u' In

Response to CWD Needham, Mark D., et al
shavioral intention o 4 & 5
Sinision "Hunting specialization

stll - Switch o

Hypothetical scenarios and hunter hunt  another  Give up Effect and itS rEIatiOnShip tO

specialization cluster groups in state state altogether x*(6) size (V)

participation in response
Scenario 1 (10% A, 0% B, 0% C: no death) 53.64 A8 3 4
Castial | : .- to chronic wasting

Intermediate 5 i
t-riHlISt"tl dlsease. JOUf”GI Of
/eteran :
Total 3 Leisure Research 39.3
Scenario 2 (30% A, 10% B, 0% C: no death) 20,20 i F)
Casual Bt g : (2007) 413.
Intermediate HE g 2
Focused
Veleran
Total
Scenario 3 (50% A, 30% B. 10% C: no death) 164,05
Casual
Intermediate
Focused
Veteran
Toial
Scenario 4 (50% A, 50% B, 50% C; no death)
Casual
Intermediate
Focused
Veteran
Taoal




Wyoming Chronic Wasting Disease (CWD)
Prevelance in Deer: 2006 - 2015

PREVELANCE
[ ]o1%-25%
[ J251%-5.0%
P 51% - 10.0%
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What Has Been Tried? "
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Minnesota and New York

Strategy:

Early and aggressive intervention of point source
introductions. Population reduction through
hunting and/or culling.

Outcome:
Apparently successful in eliminating CWD.




Wisconsin

Strategy:

Large-scale increased hunting combined with
culling to eradicate.

Qutcome:
Unable to eradicate
- Discovered disease was far more established than expected

Ultimately not sustainable and intolerable by public



[llinois

Strategy:

Early aggressive reduction
followed by prolonged £
selective culling and ‘

0.5

moderate hunting changes

to minimize spread and 4,:

maintain low prevalence g
Outcome: : II' "
Able to maintain low (1-3%) K&

112 13-50 51-102 103+

I d - : Sharpshooting Effort
p reva e n C e a n m I n I m I Ze Mateus-Pinilla, Nohra, et al. "Evaluation of a wild white-tailed deer
d population management program for controlling chronic wasting
p re a . disease in lllinois, 2003-2008." Preventive veterinary medicine 110.3

(2013): 541-548.



Colorado

Strategy:
Test and Cull

- Tested 50% of select population and removed positives

Outcome:
Dropped prevalence in bucks
- Prevalence later increased

Ultimately not sustainable — time and cost
prohibitive




Colorado

© 1997-02 Obs. prevalence St ra tegv :

@ 2010-11 Obs. prevalence

Density Reduction:
dropped population
by 25% and
maintained
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Qutcome

Abandoned due to lack
of measurable results

10 years later — CWD
prevalence reduced

Big Campbell Cherokee Red
Aggregate Hole Valley Park Mountain

Geremia, Chris, et al. "Bayesian Modeling of Prion Disease Dynamics in
Mule Deer Using Population Monitoring and Capture-Recapture
Data." PloS one 10.10 (2015): e0140687.



Wiy All The Gulling?

Density dependent disease transmission
N Density = T* contact = * transmission

Frequency dependent disease transmission
I Number of infected animals = * transmission



Management Options For
Wyoming




What 1s the Goal of CWD
Management?

Ultimate goal = eradication

Current goal = slow spread and reduce/maintain
prevalence



Feedgrounds

Pro-active:
ldentify ways to iz o
reduce reliance on g

feedgrounds

Pro-active/Reactive: = ° ‘
Reduce densities |
Reduce days fed
Change to pelleted
feed




sSurrounding Feedgrounds

ldentify CWD positive populations at risk of
spreading CWD north and westward

Small scale localized culling of populations
combined with modified harvest strategies to
reduce/maintain lower population densities



Wyoming Chronic Wasting Disease (CWD)
Prevelance in Deer: 2006 - 2015

PREVELANCE
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High Prevalence Areas

|dentify localized “hot
spots”

Population reductions in /
select areas

Projects to improve N pad 7
habitat . - ,,!-‘,.
Eliminate points of o

concentration



ify hunting
seasons to harvest
bucks late

Mod




Information, Education, Targeted
Removal

Improve public &
education

Emphasize
targeted
removal




Research
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Research

Theoretical Research
- Modeling population impacts
- Understanding transmission
mechanisms
- Role of genetics
- Role of predation
- Search for the “magic elixir”
- Live animal tests

Applied Research
- Evaluating tools

- On the ground management
strategies




Theoretical Research

- Role of genetics
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Applied Research

IoN

- Vaccine evaluat




Applied Research

ldentifying/Evaluating Solutions

ldentify multiple sustainable management
techniques

Implement management strategies long-term
(5-10 years minimum)

Multi-state collaboration



If Unlimited Resources Available

Develop a wildlife research section
- Biologists, statistician, GIS specialist
- Seasonal field support
- Annual operating budget

Update facilities at TWRC
- Perimeter fencing
- Neonate building
- Large animal handling facilities

Increase seasonal field support



Long Term Investment and

Commitment
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CWD is a slow moving
disease, measurable
results from
management will no
be immediate
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