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Question

Answer

Q1. What is African Horse
Sickness (AHS)?

It is an extremely severe equine viral infection transmitted by Culicoides biting midges, previously confined to
sub-Saharan or tropical regions. It can cause up to 90% mortality in naïve horses

Q2. What is the Basic
Reproductive Number R0

It is an estimation of the risk of an epidemics. It is defined as the expected number of secondary cases produced
by a single infection in a completely susceptible population. If R0<1 then the epidemics is expected to die out.

Q3. Would my horse be safer
if it is kept with other animals
like cattle and sheep?

Q4. I know that the presence
of cattle and sheep is
advantageous. So how many
cattle do I need in a stable
with horses to make sure
that the disease dies out?

It depends. Although cattle and sheep are
not susceptible to AHS, there are other key
factors to bear in mind. Their presence may
reduce midge feeding on horses (dilution
effect) but they could increase vector
abundance and so increase the basic
reproductive number, R0. We provide an
evaluation, for different cases, when
introduction of non-susceptible host is
advantageous. See chart on the right.
Once we have checked that dilution
effect occurs (see Q2), we can calculate,
for different scenarios, the number of the
hosts-horse ratio required to reduce R0
below one and thus to control the disease.
Note that, although theoretically
appealing, in some cases this control
measure might be impossible to
implement in practice!

Q5. I know R0, so can I work Yes you can. As expected, it also depends
out the fraction of horses that on which parameters are targeted by the
vaccination (e.g. the host to vector
need to be vaccinated?

transmission rate), the vector abundance,
vector preference etc., but we can
calculate this.

Q6. Can these findings be
applied to other vectorborne diseases, such as
Schmallenberg virus in
cattle and sheep?

The framework is indeed applicable to
other vector-borne diseases. However, the
findings are not readily applicable to
Schmallenberg virus as the parameter
values are different. We can however
make some qualitative predictions.

A relative indication of the risk
(measured as the ratio of R0 in
presence of all hosts relative to
that in presence of horses
only), as function of the vector
preference and livestock to
horse ratio. When this relative
value is less than one then it is
advantageous to introduce
non-susceptible hosts.

Proportion of non-susceptible
host relative to the number of
horses expected to lead to R0
<1. As above, the abundance
of Culicoides midges
is
proportional to the host.

R0 due to vaccination as
function of the proportion of
vaccinated horses and the
reduction factor in the
transmission rate. dddddd
Parameters in the top-right
region are expected to lead to
the extinction of the epidemic.
Initial value of R0 for unvaccinated horses 2.6.

Qualitative predictions for the
distribution of R0 for
Schmallenberg disease.
Parameter based on
bluetongue. Distribution of
sheep is also shown.

CONCLUSIONS
A deeper knowledge of the ecology of Culicoides is of fundamental importance for risk assessment and efficacy of control
strategies of AHS. We identified two key factors affecting, quantitatively and qualitatively, our findings:
i) Culicoides abundance and its relationship with host densities ii) Culicoides preference for host species
Understanding and practical management of AHS would highly benefit from accurate measurements of these quantities.
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