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Climate change and the recent
emergence of bluetongue in Europe

Bethan V. Purse, Philip S. Mellor, David ]. Rogers, Alan R. Samuel,
Peter P. C. Mertens and Matthew Baylis

Abstract | Bluetongue, a devastating disease
of ruminants, has historically made only brief,
sporadic incursions into the fringes of
Europe. However, since 1998, six strains

of bluetongue virus have spread across

12 countries and 800 km further north in
Europe than has previously been reported.
We suggest that this spread has been driven
by recent changes in European climate that
have allowed increased virus persistence
during winter, the northward expansion of
Culicoides imicola, the main bluetongue
virus vector, and, beyond this vector’s range,
transmission by indigenous European
Culicoides species — thereby expanding the
risk of transmission over larger geographical
regions. Understanding this sequence of
events may help us predict the emergence
of other vector-borne pathogens.

of up to 100 days*. Nevertheless, since its
arrival in Europe in 1998, bluetongue (BT),
the disease caused by BTV, has caused the
deaths of more than one million sheep>®. In
addition to morbidity and mortality, BT
disrupts the trade in animals and animal
products and has been estimated to cause
annual losses of US$125 million in the
United States alone’.

BTV is transmitted between its ruminant
hosts almost entirely by the bites of certain
species of Culicoides biting midges (Diptera:
Ceratopogonidae). Susceptibility to infection
and the subsequent replication and dissemi-
nation of viruses in Culicoides, is determined
by a range of hereditary and environmental
factors®”. So far, less than 1% of more than
1,400 Culicoides species described have been
incriminated in the transmission of BTV —

Islands from Tunisia or Sardinia. In view of
this potential for extremely rapid spread® and
its serious consequences for the international
trade of animals and animal products, BT is
classified as a List A disease by the Office
International des Epizooties (OIE), the world
organization for animal health (see the
Online links box for further information).

Vector-borne pathogens are particularly
sensitive to climate'!, a fact that has led to
widespread and continued speculation that
anthropogenic climate change will increase
the incidence and intensity of their trans-
mission'?"'4, There is, however, little evi-
dence supporting such speculations'"'>!¢,
while at the same time there is an increasing
realization that other non-climatic abiotic
and biotic factors can also affect disease dis-
tribution'’?°. In this article, we discuss
those features of the BTV—Culicoides system
that make it exquisitely sensitive to changes
in climate. We highlight a recent step-
change in BTV transmission in Europe and
provide evidence to support our conclusion
that this has been driven mainly by climate
change.

The changing pattern of BT in Europe

Sero-surveys indicate that many BTV serotypes
have been circulating on the fringes of Europe
for several decades — in sub-Saharan Africa’!,
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Rapid spread worldwide
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Climate Models 2030-20
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Model basad on an overwintering criverion (Tlanuary >0C,
Rain_snnusi=>-S00mm) and difierent Tresholds in annual Temperature:
Suradie 12C< T_annual

high risk 11C< T_annual < 12C

medium risk:  100< T_annual < 11C

ow risk: 9C< T_annual < 10C

O suksdiiny: T_annusl < 9C

Future risk increase: Seneiux, Salkans, westem Germany, the southem UK
Future risk decrease: Spain and Mediaransan isiands
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Ambroisie Chenille processionnaire Moustique-tigre et
maladies infectieuses
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Top chat shows the m? cover of agricultural and urban land around
each site (3 buffer zones), and the bottom chart shows the m?
cover of deforestation within the 3 years prior to the surveys

1 2 3 1 5 L ! 8 9 10 " 12 13 14 15 1 1w
Sée
1 2 3 4 5 8 7 ! 9 10 " 12 13 14 15 1€ 1~

) cend

biodivers|té
amazonlenne

|

|

|




recherche
veloppement

70 —

Niche Width

Y
I & % S S5 5 5 Y
U T T . T T T T TR

15000
60000 0 5000 10000

. 2
Deforestation m ) 5
Agricultural and Urban Land Cover m

biodivers|té
amazonlenne



