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The basic reproductive number

endemic equilibrium
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The rabies puzzle
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Ro estimates for rabies

Site Rg 95% Confidence Interval Months (weeks)
Tokyo, Japan [43] 105 1.04-1.06 29
Kanagawa, lapan [£4] 1.08 102117 8
Perak, Malaysia [45] 112 0.99-1.27 ]
Israel [46] 112 107-1.19 L]
Ngorongoro District, Tanzania (Figure 3E) 1.4 {1.10) 0.54-1.32 (0.56-1.23) 13 (52)
Serengeti District, Tanzania (Figure 3B) 1.19 {1.18) 1.12-1.41 (1.08-1.29) 11 (44)
Lima-Callau, Peru [47] 119 1.03-138 8
Tokyo, Japan [44] 125 1.14-137 4
Hong Kaong [48] 127 1.02-1.60 8
Central New York, USA [49] 1.32 1.25-1.40 1
Central Java, Indonesia [S0] 148 (1.63) 1.23-1.80 (1.32-2.02) 4015
Selangor, Malaysia [45] 1562 148-182 1
Hermaosille, Mexico [28] 1.58 15219 1
Mermphis, USA {<10% coverage) [51) 1,69 (1.80) 133-2.17 (1.44-2.23) m
Sultan Hamad, Kenya (—24% coverage) [52] 1.72 {1.85) 134-2.18 (1.03-292) 4(14)

The exponential growth rates of the epldemics were estimated by fitting exponential curves to monthly time series of rables incidence and converted 1o ¢
distribution from the contact tracing data in Tanzanda (see Materials and Methods). Estimates based on weekly data are shown in parentheses. The estin
growth, the year of the epidemic onsst, and a description of the epidemic setting (where available) are listed. For populations that were partially vaccina
dividing by the proportion of vaccinated animals at the onset of the outbreak. Our estimates show that R, for canine rabies is inherently low throughs
doi:10.137 1 journal pbio 10000531002



Digression: heterogeneity and Rg

endemic equilibrium
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Life-history evolution



The commensal theory




The tradeoff theory

Susceptibles as a resource
» Clearance = death
» Immune = dead




Tradeoff
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Micro-predators




No tradeoff
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Modeling assumptions




Self-limiting pathogens
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Digression:

burnout
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A simple model



A simple model

» Square grid (8
neighbors)

» 7 and D can evolve
freely




Fixed time course
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Fixed time course
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Fixed time course

» Movie



Variable time course (sdlog=0.2)
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Sdlog =0.2
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Variable time course (sdlog=0.5)
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Sdlog = 0.5
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The conventional wisdom
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Some simpler simulations

heat map: stoch prob of invasion
with analytic approximation contour lines
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An approximation
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Modeling assumptions
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Conclusion
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