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Background

The first detection of Chronic Wasting Disease (CWD) in reindeer (Rangifer tarandus) occurred in
Norway, Europe, in 2016, and poses a significant threat to all cervid populations. CWD is caused
by misfolded prion proteins, encoded by the host’s prion protein gene (PRNP), which can affect
disease susceptibility, progression, shedding, and hence contagiousness. Understanding the
interplay between genetic factors, disease dynamics, and population dynamics is crucial for
effectively managing the disease. Here we develop a model to investigate the impact of PRNP
genotype on CWD transmission in reindeer populations. We use the model to simulate the effects
of different harvest scenarios on the outbreak size, genotype frequencies, and population structure
over an 80 year period.

Methods

We developed a compartmental SEI model to
simulate CWD transmission in reindeer. The model
includes three infectious classes (I1, I2, I3),
representing different stages of disease progression
and is structured by age, sex, and PRNP genotype,
categorized as susceptible, intermediate, and
resistant (more robust). Using the SimInf framework,
we accounted for key population events like births,
aging, seasonal mortality, and harvesting strategies.

Given the limited data on CWD in reindeer we also
relied on studies from North American cervids to
inform our assumptions about how PRNP
genotypes influence CWD dynamics. We conducted
simulations across various harvest scenarios to
explore the effects on infection rates, genotype
frequency change, epidemic size and duration, and
population dynamics.
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Future analysis plan

• Investigate the sensitivity of epidemic summary statistics to different configurations
of susceptibility, contagiousness, and disease progression parameters.

• Implement harvest rates that depend on a target population size to construct realistic
population management scenarios.

Aims

• Investigate the impact of host PRNP genotypes on the transmission dynamics of
CWD in reindeer.

• Model reindeer population dynamics under various harvesting scenarios to
determine potential trajectories on CWD prevalence, epidemic size and duration,
and host genotype selection.

• Assess the long-term implications of different management strategies on
population sustainability and disease control.
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Harvesting scenarios
Preliminary results

• Increasing harvest rates significantly reduces the

probability of a full-scale outbreak.

• Genotype frequencies start changing rapidly as CWD

prevalence reaches substantial levels, typically at

around 20 years.

• Harvest rates modulate the speed of the genotype

selection.

• Some harvesting strategies can lead to substantially

decreased CWD prevalence, but likely lead to

reindeer population crashes, underscoring the

delicate balance between disease control and

population sustainability.
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