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Leishmaniasis is a disease caused by infection by one of
several species of parasites of the genus Leishmania.
Various factors increase the transmission risk, such as
low socioeconomic levels, malnutrition1 and changes in
land use.2 Additionally, climate parameters such as
temperature, precipitation and humidity impact leish-
maniasis transmission in multiple ways, whereas the
temperature is the most significant factor. Leishmani-
asis has been associated with climate change that rapidly
leads to warmer conditions which attract sand flies to-
wards temperate regions where habitat become warmer
and therefore more suitable.3,4 Climatic models predict
an increase in the geographical regions suitable for the
survival of vector species parallel with degradation of
other interconnected systems such as water and soils
that also influence disease ecology.5 Prediction of
climatic suitability that increase transmission risk of
vector-borne diseases is of crucial importance since
efficient intervention can reduce disease transmission.6

Yet, modelling of leishmaniasis spreading is chal-
lenging as its epidemiology is complex with nonlinear
relations between various parameters and since the
availability of reliable surveillance data is limited.1

During recent years, modelling has been done for
population dynamic of leishmaniasis vectors, mainly for
large-scale projections of habitat suitability based on
laboratory experiments and/or on field observations
combined with climate–driven parameters or using
ecological niche modeling.7,8 Yet the possibility of an
early detection of leishmaniasis outbreak signals based
on bioclimatic parameters as a basis for a better
decision-making for the public health is still absent.

In this issue of The Lancet Regional Health – Europe,
Carvalho et al. report a new climatic suitability indicator
that considers the complex nonlinear relationship
between various bioclimatic indicators and leishmani-
asis vectors, based on machine learning approach.9 The
indicator application was verified for Europe, that
parallel with significant changes in its climate, experi-
ences a gradual expanding of leishmaniosis northwards
and towards higher altitude areas.3,4 The suitability
indicator was assessed for the two past decades and
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demonstrated successfully its predictive ability to track
spatiotemporal changes in climate and environmental
suitability parallel with positive association with leish-
maniasis cases among the human population. Apart
from climate parameters, poor living conditions also
increase the risk of infection.1 Therefore, projection
should consider not only climatic variables but also
socioeconomic conditions since populations at high
social vulnerability are especially at risk. While previous
models did not consider the socioeconomic inequalities
as a predictive parameter for disease suitability, the
outputs of the suggested model9 were aggregated across
different levels of socioeconomic conditions and showed
that regions with high vulnerability had higher values of
climatic suitability for leishmaniasis. This finding
highlights the urgent need for interventions targeted to
the most vulnerable populations.

Unlike previous large-scale projections7 another
strength of the indicator9 is its high spatial resolution,
and the outputs that make it adjustable for different sub-
regions that are characterized by both different condi-
tions and health administrative systems. These
contribute to an appropriate decision making which is
adapted to the local conditions.

In order to further develop the modelling study,9

several directions are proposed: the first is its adapta-
tion to non-endemic areas. For the current indicator,
data from non-endemic European countries were not
used in model calibration to avoid the inclusion of im-
ported cases. However, while global warming contrib-
utes to the invasion of vectors and pathogens to new
non-endemic regions,5,10 recent spreading of other vec-
tors and pathogens in Europe northward and along
elevational gradients as the West Nile virus and Ixodes
ricinus tick,4 showed that an endemization process in
new regions is a possible risk. Therefore, adapting the
indicator to non-endemic areas will contribute to a bet-
ter preparedness in the coming years.

Another direction for further research is to develop
the indicator for other regions except Europe. This is
expected to be challenging since the available reliable
data worldwide is limited.1 Yet such an attempt is
important particularly in areas that suffer from poor
socioeconomic conditions parallel with the effects of the
climate crisis. Thirdly and highly important, while the
indicator9 showed its projecting ability based on retro-
spective prediction, a significant development should be
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climatic suitability projection for the near future which
is currently a knowledge gap, mainly for high spatial
resolution. This goal was noted by the authors who aim
to incorporate future updates by adding climate change
scenarios.

A better understanding of the factors leading to large
and small-scale spatial distribution of sand fly vectors is
needed for a better intervention to control vector pop-
ulations.3 A prediction of the climatic suitability for
leishmania vectors based on indicators that track disease
risk is an important and innovative step towards better
disease control and prevention in the near future.
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