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The One Health approach to manage

Rift Valley fever transmission
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Rift Valley fever virus (RVFV) is a zoonotic
arthropod-borne virus that infects rumi-
nants and humans throughout Africa, the South-
West Indian Ocean islands, and the Arabian
Peninsula. RVFV is spread by many mosquitoes,
including the genera Culex and Aedes (Figure 1).
Transovarian RVFV transmission has only
been shown in Aedes mcintoshi in East Africa
and may occur in other Aedes species. Inter-
epizootic mechanisms are still poorly known. In
dry mud, infected diapause eggs may survive
inter-epizootic periods. Flooded eggs hatch
as infected imagoes, starting the transmis-
sion cycle (Figure 1.A). Other mosquito genera
spread the virus through ruminants, acceler-
ating the cycle (Figure 1.B). Transhumance or
trade of ruminants can transfer the virus to
virus-free environments. Humans are mostly
infected by bovine tissues or fluids after slaugh-
ter (Figure 1.C).

Climatic and environmental factors are
known to drive RVFV outbreaks and boost
mosquito emergence and multiplication. In East
Africa, RVFV outbreaks are linked to heavy rain-
falls closely related to the warm phase of the El
Nifio Southern Oscillation in the south-western
Indian Ocean.

Although the amplification cycle between
ruminants and mosquitoes must happen before
human cases will occur, RVFV outbreaks
first tend to be noticed when human cases
appear. This underscores the need to reinforce
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One Health surveillance in risky areas, where
mosquito abundance and animal and human
syndromes are monitored along with environ-
mental changes (Figure 2).

As an example of the One Health approach,
an integrated analysis of environmental, cattle
and human serological data was performed in
Madagascar following the 2008-2009 epidem-
ics in order to identify the at-risk area for Rift
Valley fever (RVF) outbreaks in the country.
Using a statistical approach, the relationship
between both human and cattle RVFV serolog-
ical status and several climate and landscape
factors (a proxy for RVF vector abundance)
and bovine density was studied at the com-
mune level. The results suggest that the humid
environment of the western, north-western and
eastern coastal areas are suitable for RVFV trans-
mission in both cattle and humans. A risk map
was drawn up showing the most likely areas for
RVFV transmission in Madagascar (Figure 3).
This map predicted the areas affected by the
2021 RVF epidemic in Madagascar. When com-
bined with anthropological studies to assess
the social acceptability of measures taken, this
study should help better target RVF prevention,
surveillance and control efforts in Madagascar.

We believe that the burden of RVF can be
reduced by adopting a One Health approach in
broad collaboration between multidisciplinary
research and health sectors.

Bird B.H., Nichol S.T. 2012. Breaking the chain: Rift Valley fever virus control via livestock vaccination. Current
Opinion in Virology, 2, 315-323. https://doi.org/10.1016/j.coviro.2012.02.017

Linthicum K.J., Anyamba A., Tucker C.J., Kelley PW., Myers M.F., Peters C.J. 1999. Climate and satellite
indicators to forecast Rift Valley fever epidemics in Kenya. Science, 285, 397-400. https://doi.org/101126/
science.285.5426.397

Lancelot R., Cétre-Sossah C., Hassan O.A., Yahya B., Ould ElImamy B. et al. 2019. Rift Valley fever: One Health
at play? /n Transboundary Animal Diseases in Sahelian Africa and Connected Regions (Kardjadj M., Diallo A.,
Lancelot R., eds), pp.121-148. https://doi.org/101007/978-3-030-25385-1_8

Olive M.-M., Chevalier V., Grosbois V., Tran A., Andriamandimby S.-F. et al. 2016. Integrated analysis of envi-
ronment, cattle and human serological data: risks and mechanisms of transmission of Rift Valley fever in
Madagascar. PLOS Neglected Tropical Diseases, 10(8), e0004976. https://doi.org/10.1371/journal.pntd.0004827

ONE HEALTH ATLAS


https://doi.org/10.1016/j.coviro.2012.02.017
https://doi.org/10.1126/science.285.5426.397
https://doi.org/10.1126/science.285.5426.397
https://doi.org/10.1007/978-3-030-25385-1_8
https://doi.org/10.1371/journal.pntd.0004827

mosquitoes
o’
. 7 Y ||
” o oo S
N
h /// = q mosquitoes

Figure 1. Schematic representation of the transmission cycle.
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Figure 2. One Health approach to understand, forecast, prevent, ensure early detection of and control Rift Valley fever. Adapted from Lancelot et al.
2019; Bird and Nichols 2012.
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Figure 3. General framework for mapping Rift Valley fever virus transmission risk areas in Madagascar based on envi-
ronmental indicators and cattle density.
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