Equation (1) from the main text is a standard logistic equation with a (possibly time-varying)
carrying capacity. To see this note that,

R(t) = rR(t)(1—0R(t)) — p(t)R(t),
or

= (r=p@®)RH)(1 - ——R),
r— p(t)
and so the carrying capacity is Rogrry = T_T‘g(t). If drug-resistance carries a fitness cost then

the carrying capacity becomes
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where drug resistance reduces a pathogens intrinsic replication rate by a factor (1 — ¢;) and
increases its sensitivity to competition by a factor (1 + ¢¢). Finally note that if immunity
is constant then this carrying capacity is constant and becomes the self-limiting density
described in the “Clinical gains” section of the main text



