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spongiform encephalopathy
E. S. Williams

WHAT IT IS
 transmissible ± infectious* prion disease(s)
 progressive brain damage, eventual death
 direct & indirect infectious transmission
 affects multiple cervid (“deer”) species

S. W. Miller

CHRONIC WASTING DISEASE

spongiform encephalopathy
E. S. Williams

WHAT IT IS NOT (REALLY)
 highly contagious
 rapidly spreading
 an imminent ecological disaster
 something to be ignored…

S. W. Miller

CHRONIC WASTING DISEASE



6/3/2024

3

https://cwd-info.org/map-chronic-wasting-disease-in-north-america/

In North America, chronic wasting disease also is
well-established & widespread…  

Chronic Wasting Disease in North America

Note: Red circles illustrate the geographic extent of one North American 
chronic wasting disease focus in relation to the European continent.    

“CWD” in North America
(& Asia)

• infectious
• multifocal epidemics
• multiple hosts
• origin(s) unknown

“CWD” in Europe

• two forms (≠ NA form)
• multifocal

 epidemic(s) & cases
• multiple hosts
• origins unknown

Figure from M. W. Miller & L. L. Wolfe, Chronic wasting disease, Wildlife Health/Disease and Conservation 2023

“chronic wasting disease” is not a singular entity



6/3/2024

4

“CWD” in North America vs. Europe

EuropeNorth AmericaAspect
unknown

likely multiple
unknown
(multiple?)

Source(s)

limited
(but likely underestimated)

wide
& underestimated

Distribution

infectious & ?infectiousEpidemiology

multiple
but limited across forms

multipleHosts

uncertain
(potential in reindeer) 

sustained & expanding
in multiple locations

Epidemic growth

uncertainlimited thus farNatural buffering

uncertaingrowing evidence
(host species)

Ecological impacts

uncertainlimited
(based on data & experience to date)

Zoonotic potential

Chronic Wasting Disease in North America

 CWD – what it is & what it is not
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 CWD ‘in the news’ (& the rest of the story…)

The North American Epidemic of 
Chronic Wasting Disease
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https://cwd-info.org/map-chronic-wasting-disease-in-north-america/Chronic Wasting Disease in North America

captive

free-ranging

Cumulative known
CWD distribution in
North America          .
 captive & free-ranging

heavy overlap in some 
areas

bidirectional spillover 
likely

 surveillance uneven & 
occurrence likely 
underestimated (c & fr)

order of detections 
may not reflect true 
chronology

L. K. Donohue

From M. W. Miller & L. L. Wolfe, Chronic wasting disease, Wildlife Health/Disease and Conservation 2023
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Figure from Mori et al. 2024

Chronic Wasting Disease in North America

Multiple known or plausible risk factors contribute to 
epidemic growth & geographic spread

KEY PATTERN

more & more infected animals dying at younger & younger ages
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Modeled epidemic
from Miller et al. 2000

Composite field data
mule deer herds, Colorado USA 
Composite field data

mule deer herds, Colorado USA 

Composite epidemic curve (field data* vs. model)

1%

note timescale
(measured in decades)

* Field data from Colorado Division of Wildlife

Chronic Wasting Disease in North America

Chronic Wasting Disease in North America

Similarities in observed local epidemic dynamics
(Odocoileus spp.)

Data from Wisconsin Department of Natural Resources

Modeled epidemic
from Miller et al. 2000

Modeled epidemic
from Miller et al. 2000

Colorado mule deer
(field data* vs. model)

* Field data from Colorado Division of Wildlife

Wisconsin white-tailed deer
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Figure developed by M. W. Miller; data sources: Colorado Division of Parks and Wildlife, Pennsylvania Game Commission, 
Tennessee Wildlife Resources Agency, Wisconsin Department of Natural Resources.
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Similarities in observed local epidemic dynamics
(adult male Odocoileus spp.)

Chronic Wasting Disease in North America

Note the considerable 
variation in prevalence 

at ‘first detection’.

Note the considerable 
variation in prevalence 

at ‘first detection’.
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Backward projections of 
trendlines fit to each data set 

extend to the point where 
prevalence was ~ 0.001

(1 positive per 1,000 deer present).

Backward projections of 
trendlines fit to each data set 

extend to the point where 
prevalence was ~ 0.001

(1 positive per 1,000 deer present).

Chronic Wasting Disease in North America

Similarities in observed local epidemic dynamics
(adult male Odocoileus spp.)

Figure developed by M. W. Miller; data sources: Colorado Division of Parks and Wildlife, Pennsylvania Game Commission, 
Tennessee Wildlife Resources Agency, Wisconsin Department of Natural Resources.
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Chronic Wasting Disease in North America

Spatial expansion accompanies epidemic growth

time series data from 
Wisconsin, USA 
illustrate spatial 

growth of an outbreak 
area over time

Chronic Wasting Disease in North America

Spatial expansion accompanies epidemic growth

time series data from 
Wisconsin, USA 
illustrate spatial 

growth of an outbreak 
area over time
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Chronic Wasting Disease in North America

time series data from 
Wisconsin, USA 
illustrate spatial 

growth of an outbreak 
area over time

Spatial expansion accompanies epidemic growth

Drivers of spatial “spread” in North America

 live, infected animals moved by humans

 live, infected animals moving naturally

 & maybe by humans (& other species?) moving

o infected carcass materials

o byproducts of infected animals

o other contaminated materials 

Chronic Wasting Disease in North America

Reminder: The ultimate origins of CWD in North America remain unknown 
& that source also could be contributing to observed patterns. 
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M. McCorquodale

CONTROLLING CHRONIC WASTING DISEASE

 focused on known/suspected drivers of 
transmission & spread

 uneven effort within & among 
jurisdictions, & over time

 assessments complicated by delayed 
responses

 evidence of benefits, but ‘effectiveness’ 
likely situational

 some evidence of natural buffering 

 adaptive & sustainable approaches 
seem most viable  

CONTROLLING CHRONIC WASTING DISEASE

 focused on known/suspected drivers of 
transmission & spread
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 adaptive & sustainable approaches 
seem most viable  

Chronic Wasting Disease in North America

Five lessons from North America:

 Longer than you think

 At least two good stories

 Looking hard/hardly looking

 The five phases

 Sustained & sustainable effort

The First Five (or More) Decades of Chronic Wasting Disease: 
Lessons for the Five Decades to Come

For further reading, see: Miller, M. W., and J. R. Fischer. 2016. The first five (or more) decades of chronic wasting 
disease: lessons for the five decades to come. Transactions of the North American Wildlife and Natural Resources 
Conference 81:110–120. 81st-NAWNRC-Transactions_FINAL-CWD-Excerpt.pdf (cwd-info.org)
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 CWD – what it is & what it is not

 CWD patterns, trends, & lessons learned

 CWD ‘in the news’ (& the rest of the story…)

The North American Epidemic of 
Chronic Wasting Disease

CWD ‘in the news’ (& the rest of the story…)

Chronic Wasting Disease in North America
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CWD ‘in the news’ (& the rest of the story…)

Chronic Wasting Disease in North America

Excerpt from poster presented at conferenceExcerpt from poster presented at conference

CWD ‘in the news’ (& the rest of the story…)

Chronic Wasting Disease in North America

6,500 samples/23 yr
<300 samples/yr

6,500 samples/23 yr
<300 samples/yr
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Known* North American chronic wasting disease distribution

XXXXXXXXXXX

Historical 
inadequacies in 

surveillance 
limit inferences 

on emergence & 
chronology!

Historical 
inadequacies in 

surveillance 
limit inferences 

on emergence & 
chronology!

https://cwd-info.org

Further reading…
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Three pieces of advice

• Don’t panic, but don’t ignore.

• Establish realistic goals & sustainable 
means of pursuing them.

• Persist, but be patient.

• Embrace the available science, then 
learn more as you go.

Chronic Wasting Disease in North America
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The End


