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Letters

‘Vicious circles’ and disease spread: elements of
discussion
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In a recent article, Beldomenico and Begon (BB, [1]) pro-
pose that a synergy between host susceptibility and in-
fection might potentially occur in host-pathogen
interactions. They argue that hosts in poor condition are
more susceptible to higher pathogen occurrence and in-
fection intensity, which further weaken the host’s con-
dition [1]. The authors refer to the term ‘vicious circles’
to illustrate this escalating process between host condition
and infection level. They conclude that vicious circles are a
neglected process that could influence both pathogen and
host dynamics. Although we fully agree with the important
ideas developed by BB, we would like to raise two
additional points that we believe important to consider
for further examination of vicious circles.

First, BB [1] argue that vicious circles generate ‘super-
spreaders’ of disease, contributing disproportionately to
the spread of pathogens in wild host populations. Although
we do not question the existence of superspreaders, we
believe that, in some situations, their importance for
pathogen spread might be less important than proposed
by BB [1]. Indeed, predation often disproportionately
affects the most heavily parasitized hosts, that is, the
superspreaders [2,3]. Considering the evolution of viru-
lence, it has recently been demonstrated that selection
against these superspreaders might be strong enough to
reduce the level of virulence in host populations [4,5].
Similarly, we argue that in natural populations where
predators are abundant, the impact of superspreaders
on disease dynamics might be greatly diminished as a
result of the ‘purging effect’ of predators. This idea would
imply that ecosystems depleted of predators as a result of
anthropogenic actions (e.g. harvesting, overexploitation)
might facilitate the persistence of superspreaders, leading
to an extra cost to ecosystems through vicious circles.
Therefore, we argue that vicious circles should not be
considered in isolation, but rather within a comprehensive
framework, including the ecosystem as a whole and
possible ‘interactions between interactions’ [5].

Second, vicious circles are a special case of reciprocal
effects between host and pathogen [6]. Reciprocal effects
occur when a phenotypic trait of the host controls infection
rate and is then affected by the pathogen [6]. Reciprocal
effects might not only be synergetic but also antagonistic,
and we argue that antagonistic effects could themselves

generate superspreaders. For instance, hosts with a high
growth rate before infection (i.e. in good condition) are
more prone to infection by trophically transmitted para-
sites (because of a higher ingestion rate of infected prey).
These parasites in turn reduce the growth rate and hence
the condition of these hosts as well as the susceptibility to
other pathogens [e.g. 6,7–9]. In this example, individuals in
initially good condition become the source of parasite
aggregation and hence become superspreaders. Further-
more, antagonistic effects have their own properties, and
considering them could provide insights that go beyond the
field of disease dynamics [6]. Even though synergetic
effects are probably more common than antagonistic
effects in natural populations, we argue that future studies
should evaluate the part of reciprocal effects that is
attributable to either synergetic or antagonistic effects.

To conclude, recognizing that vicious circles are undoubt-
edlyan importantprocesswill improveourunderstandingof
disease spread in the dynamics of natural populations [1].
However, we believe that by considering vicious circles as
reciprocal effects operating in ecosystems of interacting
interactions [5,6], further insights into the ecology and
evolution of host-pathogen interactions in general could
be gained.
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