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Editorial

Dengue and other Aedes-borne viruses: a threat to 
Europe?
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At the beginning of the 20th century, dengue outbreaks 
were rather common in the Mediterranean basin. The 
last major epidemic on the European continent occurred 
in 1927/28 and predominantly affected Athens and 
neighbouring areas of Greece. After a first mild wave, 
which nearly ended with the arrival of cold weather in 
the winter season, a small number of cases continued 
to occur through the winter and spring, increasing dra-
matically in August 1928 [1-3]. It is conceivable that 
both the virus and its primary vector, the Aedes aegypti 
mosquito, survived the winter in the city, inside heated 
houses. Serological surveys detected neutralising anti-
bodies to different dengue virus (DENV) serotypes in 
samples of individuals living in Athens in that period 
[4,5]. Some time after this severe outbreak, with 1,000 
to 1,500 deaths, both dengue and its primary vector 
‘abandoned’ the European continent.

The outbreak of seven autochthonous dengue cases 
reported by Succo et al. in this issue of Eurosurveillance 
[6] was triggered by one infected traveller returning 
from French Polynesia in the summer of 2015, and 
occurred in an area where another vector, Ae. albopic-
tus, the Asian Tiger mosquito, was established in 2005.

This is not the first event of local transmission of DENV 
reported in Europe in recent years. Since 2010, at least 
23 dengue cases were detected. In September 2010, two 
autochthonous cases of dengue fever were identified 
in Nice, southern France. The index case had friends 
from the West French Indies staying with him, while the 
second case was an individual living nearby [7]. In the 
summer of the same year, another transmission event 
occurred in Croatia [8,9]. The index case was a German 
man returning in mid-August from a two-week holiday 
spent at the Peljesac peninsula and the isle of Korĉula, 
ca 100 km north-west of Dubrovnik. A second autoch-
thonous case, and other 15 individuals with serological 
evidence of recent infection, were identified in October 
2010. How the virus was introduced in Croatia remains 

unclear. In 2013 and 2014, five autochthonous case 
of dengue were identified in southern France, one in 
Bouches-du-Rhône (2013) [10], and four in Aubage and 
Toulon-Hìres (2014) [11]. Ae. albopictus was the vector 
in all the transmission events listed here.

Dengue is not the only Aedes-borne viral disease 
threatening the health of European citizens. Nearly 
10 years ago, in the summer of 2007, more than 250 
cases of chikungunya occurred in the north-east of 
Italy [12]. The primary case was a viraemic individual 
arriving from the Indian State of Kerala. The chikungu-
nya virus (CHIKV) implicated in the sustained outbreak 
carried the A226V mutation, which increases virus fit-
ness and is usually detected in areas where the Tiger 
mosquito is the predominant vector [13]. In September 
2010, autochthonous transmission of the CHIKV was 
also identified in south-east France, where chikungu-
nya was diagnosed in two children living in the same 
area as another child who developed a febrile illness 
after returning from Rajasthan, India [14].

At present, there is concern about the possible emer-
gence of Zika virus, which has been recently declared 
a ‘Public Health Emergency of International Concern’ 
by the World Health Organization [15]. Whether the 
increased risk of mosquito-borne transmission during 
the summer season in Europe will materialise in form 
of Aedes-borne autochthonous cases of Zika virus 
infections is unknown.

With the exception of a large dengue outbreak with 
over  2,100 cases that occurred from October 2012 to 
March 2013 in the subtropical archipelago of Madeira, 
located in the Atlantic Ocean at around 1,000 km from 
mainland Portugal, where Ae. aegypti is largely pre-
dominant [16], the vector involved in local transmis-
sion of DENV and CHIKV in Europe has always been Ae. 
albopictus.
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The importance of Ae. albopictus is constantly grow-
ing as a consequence of rapid changes in its overall 
distribution and virus adaptation to the vector [17]. 
Since the time of World War II, the Tiger mosquito was 
involved in several dengue and chikungunya outbreaks 
that occurred in Japan, Hawaii, southern China, Indian 
Ocean Islands, and the Indian sub-continent [18].

In temperate areas, the global spread of Ae. albopic-
tus is a prerequisite for transmission. Furthermore, 
several factors may increase the risk of importation 
of dengue and similar mosquito-borne infections into 
previously disease-free areas, well beyond the tropi-
cal and subtropical belt, where the vector is present: 
(i) the massive increase of mosquito-borne infections 
such as dengue, in certain areas of the world, driven 
by rapid population growth and uncontrolled urbanisa-
tion [19]; (ii) the spread of dengue, chikungunya, and 
Zika viruses in many touristic destinations in south-
east Asia, Indian Ocean Islands, Pacific Islands, and 
in particular Central and South America; (iii) increased 
human mobility, which is an important driver of long-
distance virus transportation.

The article by Succo et al. is an additional example that 
dengue transmission can occur in Europe However, to 
what extent tropical vector-borne infections may cause 
large outbreaks or even become endemic in Europe 
cannot be easily predicted. In a likely scenario, autoch-
thonous cases may appear once the virus is introduced 
and amplified by local mosquitoes in a permissive envi-
ronment. However, implementation of vector control 
measures following early detection of cases, combined 
with the decline of mosquito activity at the beginning 
of the winter season, may cut down the basic reproduc-
tive number (R0) and to stop transmission.

To better assess the risk of sustained transmission 
and persistence of Aedes-borne infections in Europe, 
the characteristics of the vector and the influence of 
climatic factors should be considered. Ae. albopictus 
adapts better than Ae. aegypti to temperate climate 
and may be implicated in outbreaks in areas where 
Ae. aegypti is not established. However, Ae. albopictus 
usually feeds on a single individual while Ae. aegypti 
tends to feed on more individuals during one gono-
trophic cycle and only on humans. Thus, outbreaks 
caused by Ae. albopictus, may be more limited in size 
that those cause by Ae. aegypti, even if vector den-
sity is similar [17,18]. Moreover, vertical transmission 
of DENV and CHIKV from mosquitoes to their offspring 
is not very efficient. The low efficiency of transovarial 
transmission combined with the decline of mosquito 
activity during the cold season may explain the self-
limiting nature of outbreaks occurring in temperate 
climate areas. Finally, even though DENV and Zika fit-
ness for Ae. albopictus is not negligible, it is lower than 
for Ae. aegypti [20,21]; thus the sustainability of DENV, 
ZIKV and, to a lesser extent, CHIKV variant transmis-
sion, in areas where Ae. albopictus is the predominant 
vector, is not likely to be high. 

Some of the consideration reported above may appear 
reassuring. However, the likelihood of future occur-
rence of dengue and other Aedes-borne viruses in 
Europe will be impacted by (i) repeated introduction 
of the infection, (ii) climate change, which may favour 
overwintering of virus and mosquitoes, (iii) possible 
increased fitness of viruses for the Tiger mosquito, as 
happened for CHIKV, and (iv) the return of Ae. aegypti, 
which is now established Caucasian cost of the Black 
Sea, where it competes with Ae. albopictus and Ae. 
koreicus [22]. To this regard, further expansion of Ae. 
aegypti towards the Mediterranean shores may not be 
fully excluded.

The article by Succo et al., published in this issue of 
Eurosurveillance, confirms the potential risk repre-
sented by dengue and other Aedes-borne scourges to 
Mediterranean Europe, underlining the importance of 
risk assessment, enhanced surveillance aimed at early 
detection of transmission chains, and mosquito control 
programs. Though the risk of large scale outbreaks and 
endemicity may appear rather low for most European 
countries, the effect of environmental, ecological, 
entomological, demographic, and behavioural changes 
on the epidemic potential of exotic Aedes-borne infec-
tions should not be underestimated.
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