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Summary

The introduction of the Asian tiger mosquito Aedes (Stegomya) albopictus (Diptera: Culicidae)
into temperate regions poses serious concerns for the risk of the spreading of arboviral
epidemics, as confirmed by the Chikungunya fever outbreak in Italy. This article describes the
implementation and the results of a strategy for the pest management implemented over
4 years in Pesaro (a city in the Marche region, Italy). The strategy used 60 integrated wide-
sized ovitraps for monitoring purposes. Twenty-day larvicide-based treatment cycles were
implemented for the manholes of the urban area and also the inhabitants were involved
in pest control relating to their own properties. It was observed that the weekly median of
eggs laid decreased consistently from 2008 to 2011, indicating the good performance of the
vector control and a reduction in the related epidemics risk.
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Descrizione di un sistema di monitoraggio stagionale
di Aedes albopictus e dei risultati ottenuti

Riassunto

La diffusione sul territorio italiano della cosiddetta zanzara tigre Aedes (Stegomya) albopictus
ha aumentato il rischio della propagazione di epidemie arbovirali, quali ad esempio i casi di
Chikungunya registrati nel Nord Italia. Questo articolo descrive il monitoraggio effettuato
nella citta di Pesaro (Marche, Italy) per un periodo di 4 anni sulla popolazione di Ae. albopictus.
Il monitoraggio e stato eseguito usando 60 trappole, uno strumento sempre utile nell'ambito
di strategie di controllo degli insetti. Nel presente studio sono stati effettuati cicli larvicidi della
durata di 20 giorni che hanno interessato i sistemi fognari della citta; anche i cittadini sono
stati coinvolti nello studio per quanto concerne il controllo nelle proprieta private. Tra il 2008
e il 2011 e stata osservata una diminuzione del numero di uova deposte settimanalmente.
Quest'ultimo dato evidenzia l'efficacia della strategia di controllo di Ae. albopictus e indica,
quindi, una considerevole riduzione del rischio epidemico correlato al vettore. .

Please refer to the forthcoming article as: Gavaudan S. et al. 2013. Seasonal monitoring of Aedes albopictus: practical
applications and outcomes. Vet Ital. doi: 10.12834/Vetlt.1009.05. http://www.izs.it/vet_italiana/pdf_2/Vetlt_1009_05.pdf
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Introduction

The diffusion of the Asian tiger mosquito Aedes
(Stegomya) albopictus (Skuse, 1897) (Diptera:
Culicidae) is increasing across Europe, as well as
on other continents. Over the last two decades, its
presence in Mediterranean areas has increased,
as has its spread into the northern countries of
the European Union, with new exotic species of
mosquito also being introduced (2, 3, 11, 15, 29).
In some countries, Ae. albopictus has displaced
Ae. aegypti (Linnaeus, 1862). This poses concern
for dengue and chikungunya epidemics, for the
increased involvement of Ae. albopictus as a vector,
and for the spread of arboviruses outside endemic
areas(1,4,7,9,30).This situation has been confirmed
by the recent outbreaks of dengue fever in France (8)
and Croatia (5), and of chikungunya feverin Italy (10).
These outbreaks also suggest the need to improve
the surveillance and control of this arbovirus vector
and pest, Ae. albopictus (1). Indeed, it is known that
a lack of mosquito control and related public health
strategies can enhance the population density of
Ae. albopictus, which can thus increase the risk of
further epidemics (4, 11, 21, 28, 30).

In Italy, the Ministry of Health has recommended
that the Public Health Services improve arbovirus
surveillance. However, mosquito surveillance and
control are often notvery well practised and are based
on little experience, because of the lack of national
schemes for these activities (12). Consequently,
every municipality is responsible for its own territory,
as well as the population being responsible for their
own properties, with only a few regions carrying out
well-coordinated surveillance (4, 14, 24).

The distribution of Ae. albopictus is determined by
several environmental variables (2, 15, 16), with
the main parameters arising from previous studies
being the mean temperature in January (JanT__ ),
the annual mean temperature (AnnT__ ), and the
annual precipitation. A JanT__ <0 °C affects the
survival rate of the diapausing eggs during the
winter period (17, 18). When the AnnT _is >11 °C,
this determines the areas that are suitable for adult
survival (2,18, 19, 20). Finally, an annual rainfall >500
mm is the threshold for habitats where mosquito

populations can thrive (22).

In the regions along the Adriatic coast in Italy, the
Ae. albopictus population trend is characterised by a
peak in summer and the disappearance of the adults
in winter (with the exceptions of most of the more
southern latitudes). This trend helps to control the
mosquito population early in spring (at the initial
stage of infestation), which will also benefit from
focused surveillance of human cases of arboviruses
during the higher risk periods of epidemics (23,
12, 14). To achieve this goal, a regional scheme
for chikungunya and dengue surveillance and

Gavaudan et al.

Ae. albopictus monitoring was set-up in the Marche
and Emilia Romagna regions of central-eastern Italy,
with the involvement of the larger municipalities
in both of these regions (1, 24). This scheme was
carried out in the Marche region with very limited
budget and resources. The monitoring system
that was followed, which was not mandatory for
all municipalities in the region, also included staff
training (community workers, environmental
officers, cleaners, volunteers of the regional Civil
Protection Authorities). Information and practices
were shared with the stakeholders (the local
population, politicians and general practitioners).

This report describes the monitoring system
adopted in the town of Pesaro (Marche, ltaly), and it
discusses the results of the survey through the years
of 2008 to 2011.

Materials and methods

The monitoring system presented here was
carried out in the Pesaro municipality (43°9120"N;
23°91'57"E), in the north of the Marche region
(central-easternltaly), at 11 ma.s.l., with a population
of 95,011 inhabitants, and a total urban area of ca.
12,658 ha (6).

The monitoring was achieved through the use of
ovitraps. Each ovitrap consisted of a black plastic pot
of 400 ml that was filled with dechlorinated water
that contained a strip of masonite (12.5 x 2.5 cm in
size), where the Ae. albopictus laid their eggs. A total
of 60 ovitraps were distributed homogeneously in
the urban area. Each trap was placed at a minimum
distance of 500 m from the next one. The positions
of ovitraps were previously planned using the
geographic information system. The ovitrap
density was decided upon according to the Emilia
Romagna guidelines, as reported for municipalities
with urbanised areas between 3,001 ha and 5,000
ha and without previous monitoring data (24, 25).
The ovitraps were placed at ground level by trained
technicians, preferably on grass, hidden and in the
shade, so the Ae. albopictus can rest and lay their
eggs. The ovitraps were left in these same positions
through the whole period of the survey. On a weekly
basis, and usually on Wednesdays, the masonite
strips were collected and delivered to the laboratory.
The ovitraps were then filled up again, with the
masonite strip was replaced (26).

Identification and counting of the eggs were
performedinthelaboratory, understereomicroscopy
at 40x magnification (Olympus SZX7, Japan).

Over the four years of the survey (2008-2011), the
ovitraps were activated for a period of 20 weeks
each year, during the vectorial season. This occurred
from week 20 to week 40 of each year (late May to
early October). The total number of eggs per ovitrap
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was published on-line in a weekly bulletin (17). The
median number of total eggs harvested weekly from
the ovitraps was used for the descriptive analysis.
The median was used because the data do not fit a
normal distribution.

Analysis of the seasonal population dynamics of
Ae. albopictus was performed using the ovitrap
index, as the number of positive ovitraps/ the
number of active ovitraps x100. These are reported
as weekly box-and-whisker plots.

The presence of annual trends was tested for by
using the Cuzick test, a non-parametric test for
trends across ordered groups, which is an extension
of the Wilcoxon rank-sum test (13, 27, 28). The Cuzick
test was used to evaluate the trends in the median
levels of eggs laid across the four years considered.
The statistical analyses were performed with the
Stata 11.1 software, and the data have also been
reported using the Map Info Professional software,
version 7.5 (data not shown).

Each ovitrap was identified by its own barcode,
which also coded for the coordinates and elevation
of each site monitored. The week of sampling and
the number of eggs were the data produced by the
laboratory, and this information was automatically
included in a database. Excel files of the weekly
monitoring data were sent to the municipalities.

The meteorological data were obtained from a local
weather station: the Meteorological Observatory
“Valerio”, Pesaro. These data included the daily
temperatures (T_, T ) and the rainfall through the

min’ " max

four years of 2008 to 2011.

Results

The percentage of active ovitraps over the four years
of monitoring ranged from a minimum of 92% to a
maximum of 100%. The median numbers of eggs
and the selected percentiles per year are detailed in
Table I.

Figure 1 illustrates the weekly box-and-whisker plots
over the whole of the monitoring season through
each of the four years (as weeks 20 to 44). Figure 2
shows the ovitrap indices calculated for the same
periods.

Table 1. Median eqg numbers per year, with selected percentiles (P).
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In the first year of monitoring (2008) the seasonal
dynamics analysis (Figures 1, 2) showed three peaks
of egg density: the first during the week 28, in mid-
July (median number of eggs/ ovitrap/ week, 91;
ovitrap index, 87%); the second for week 32, in mid-
August (median number of eggs/ ovitrap/ week,
195; ovitrap index, 93%); and the third for week
37, in mid-September (median number of eggs/
ovitrap/ week, 155; ovitrap index, 96%). Considering
the whole observation period, the weekly ovitrap
index was >50% and the median number of eggs
exceeded 50 per week from week 26 to week 37
(Figures 1, 2).

In the second year of monitoring (2009), there
were again three peaks seen: the first peak of eggs
was detected during week 25, in mid-to-late June
(median number of eggs/ ovitrap/ week, 31; ovitrap
index, 72%); the second peak for week 28, in mid-
July (median number of eggs/ ovitrap/ week, 52;
ovitrap index, 77%), and the third peak for week 31,
in early August (median number of eggs/ vitrap/
week, 93; ovitrap index, 91%) (Figures 1, 2).

In the last two years of monitoring (2010, 2011), the
data showed greatly lowered seasonal trends for the
median numbers of eggs (Figures 1, 2).In 2010, three
small peaks were again detected: the first in week
25, in mid-to-late June (median number of eggs/
ovitrap/ week, 4; ovitrap index, 54%); the second
in week 29, in mid-to-late July (median number of
eggs/ ovitrap/ week, 16; ovitrap index, 79%), and the
third in week 34, towards the end of August (median
number of eggs/ ovitrap/ week, 7; ovitrap index,
68%). Finally, in 2011, the single peak for the median
numbers of eggs was seen for week 35, early in
September (median number of eggs/ ovitrap/ week,
37; ovitrap index, 75%). Although they showed low
median numbers of eggs, the ovitrap indices for
2010 and 2011 remained at relatively high levels (as
ovitrap index >50%) for weeks 34 and 35, and for
weeks 31 to 35, respectively (Figures 1, 2).

The seasonal population trends of the Ae. albopictus
dynamics from 2008 to 2011 are shown in Figure 3.
The significant of the progressive reduction in the
number of eggs from 2008 to 2011 was verified by
the Cuzick test for the trend (p <0.0001).

Eggs per year, with percentiles (P)

Year

Maximum Minimum P25 P50 P75 P98 P99
2008 980 0 0 40 107 407 535
2009 547 0 0 8 51 289 325
2010 330 0 0 0 4 75 150
2011 320 0 0 0 3 145 205
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Figure 1. Box-and-whisker plots of the seasonal population dynamic based on eqgg density for the years 2008 to 2071.
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Figure 2. Ovitrap index trends for the years 2008 to 2011.
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Meteorological data were collected and analysed
to provide the means for the January and annual
temperatures and the total annual rainfall (Table II).
The JanT__through these four years was always >0
°C, with JanTmean from 3.1 °C (2010) to 5.8 °C (2008).
Similarly, the AnnT__are considerably higher than
11 °C, varying from 17.8 °C (2010) to 19.1 °C (2008).
The rainfall from 2008 to 2010 was also a lot higher
than the minimum of 500 mm: from 664 mm (2011)
to 1,203 mm (2010). The mean temperatures and the
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rainfall measured during the monitoring period are
briefly reported in Figure 4.

Discussion

As indicated above, the median number of egg per
week showed a significant decreasing trend over the
years from 2008 to 2011. During the second year of
monitoring, the median number of eggs remained
at lower levels than for the previous year, 2008,
and especially during the period of the maximum
population density. However, although in the
second year of monitoring the peaks were lower, the
ovitrap index and median number of eggs remained
high from week 25 to week 32 (ovitrap index >50%;
median number of eggs >50). In the other two years

Table II. Mean temperatures and rainfall for the years 2008 to 2011.

JanT AnnT Rainfall
Year mean mean

(0 (0 (mm)

T T T T
01jul2008 01jul2009 01jul2010 01jul2011
Week

Median egg density Fitted values |

Figure 3. Trend in the weekly median number of eggs for the years
2008t0 2071.

2008 58 19.1 864
2009 49 19.0 787
2010 3.1 17.8 1,203
20M 4.0 18.8 664

14

12

10 +

E=Rainfall  ——Tmean

- 35

Figure 4. Mean weekly temperatures (line graph) and rainfall (histogram) from week 20 to week 40 for the years 2008 to 20171.
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(2010 and 2011) very low egg densities were found,
with the median number of eggs rarely exceeding 50.

The ovitrap index is related to the levels of diffusion
of Ae. albopictus in the period of maximum
population development, and not to the numbers
of eggs harvested in the ovitraps, which are instead
related to the population abundance. This pattern
is due to the high sensitivity of these ovitraps, as it
is known that each ovitrap can capture at least one
egg even if only a few females are present.

Nevertheless, there was a decreasing trend in
median eggs per week from 2008 to 2011 (although
the ovitrap indices remained high in the period of
maximum development). Furthermore, on the basis
of preliminary assessments, there were no significant
differences in the climatic parameters to justify such
a massive reduction in the infestation in the years of
surveillance. These data suggest excellent control of
this pest.

This mosquito control was achieved using a
diflubenzuron-based larvicide product over 8 cycles,
of about 20 days each, over the 24 weeks each year
during the vectorial season, so from May to October.
Every week, the treatment of one district of the town
of Pesaro was carried out, covering the whole total
of 18,000 manholes for each cycle.

Treatments to kill the adult mosquitoes with a
pyriproxyfen-based product were suggested only
if social events were planned that were close to the
population communities, and only if they could
be confirmed to be a particular nuisance for the
population by an inspection. The Public Health
Office authorized all of these treatments.

The pest control strategy also included education of
the population, particularly providing information
to prevent, discover and eliminate mosquito
breeding sites. Larvicide products for the treatment
of inextinguishable breeding sites were also
distributed to the population through reduced
prices in local pharmacies (about 1,200 tablets/year
of Bacillus thuringensis israelensis spores); these were
also free to schools, agencies, and other partners.
Information was set up throughout all meetings,
with fact sheets and a toll free number established.
Finally, a staff of technicians was available for visits
upon request, and an entomologist provided
sampling for larvicidal efficacy in manholes.

Gavaudan et al.

Conclusions

As suggested in the literature, the January and
annual temperatures and the annual precipitation
are the most important limiting climatic factors
for the mosquito breeding cycles. Over these
four years of investigation, the JanT _ , AnnT
and annual precipitation were always above the
thresholds: >0 °C, >11 °C, >500 mm, respectively.
Therefore, we can assume that in the Pesaro area
the survival rate of the diapausing eggs during the
winter period was not influenced by the winter
temperatures. Moreover, looking at the AnnT
and the rainfall, we can state that this area is
very suitable for Ae. albopictus to thrive. Thus, the
climatic factors were not significant in limiting
potential seasonal increase and spread of the local

Pesaro Ae. albopictus population.

In our experience, monitoring is a fundamental tool
for effective mosquito control. This system based
on ovitraps, as described herein, is economic and
effective, and allowed the measuring of the main
factors relating to the Ae. albopictus population: the
abundance and diffusion. These parameters are very
important for the evaluation of seasonal activities
during any effective pest control system.

To ensure the reliability of pest control systems,
control and monitoring should be performed by
different interested parties. If both monitoring and
pest control are well performed and managed, the
risk of arbovirosis is also reduced and improved
responses are possible in the case of any outbreak.
However, it is still necessary to establish this level of
organization in the major urban areas of the Italian
peninsula, where mosquito infestation is often
largely out of control, with the consequent high risk
of epidemics.

This concern is probably due to a lack of knowledge
of the risks associated with emerging arboviruses,
and the lack of specific expertise among municipal
technicians. The task of public health scientists
(e.g. entomologists, surgeons, epidemiologists)
is therefore to accelerate the timetable for the
implementation of existing techniques and to design
innovative techniques for mosquito monitoring and
control. They also need to disclose the use of and
spread the knowledge of such methods among
politicians and administrators.

Veterinaria Italiana 2013, xx (x), xxx-xxx. doi: 10.12834/Vetlt.1009.05




Gavaudan et al.

References

Seasonal monitoring of Aedes albopictus

10.

11.

Carrieri M., Albieri A., Angelini P, Baldacchini F,
Venturelli C., Zeo S.M. & Bellini R. 2011. Surveillance
of the chikungunya vector Aedes albopictus (Skuse) in
Emilia-Romagna (northern Italy): organizational and
technical aspects of a large scale monitoring system.
JVector Ecol, 36, 108-116.

Medlock J.M., Avenell D., Barrass I. & Leach S. 2006.
Analysis of the potential for survival and seasonal
activity of Aedes albopictus (Diptera: Culicidae) in the
United Kingdom. J Vector Ecol, 31, 292-304.

Werner D., Kronefeld M., Schaffner F. & Kampen H.
2012. Two invasive mosquito species, Aedes albopictus
and Aedes japonicus, trapped in south-west Germany,
July to August 2011. Euro Surveill, 17(4), pii=20067.

European Centre for Disease Prevention and Control
(ECDC) 2007. Meeting Report. Consultation on
vector-related risk for chikungunya virus transmission
in Europe (ecdc.europa.eu/en/publications/
Publications/0710_MER_Vector_  related_Risk_for_
Chikungunya_Virus_Transmission.pdf accessed on
21.05.2012).

Gjenero-Margan |., Aleraj B., Krajcar D., Lesnikar V.,
Klobu¢ar A., Pem-Novosel I, Kureci¢-Filipovi¢ S.,
Komparak S., Marti¢ R., Burici¢ S., Betica-Radi¢ L.,
Okmadzi¢ J,, Vilibi¢-Cavlek T., Babi¢-Erceg A., Turkovi¢
B., Avi¢-Zupanc T, Radi¢ I, Ljubi¢ M., Sarac K., Beni¢
N. & Mlinari¢-Galinovi¢ G. 2011. Autochthonous
dengue fever in Croatia, August-September 2010. Euro
Surveill, 16, (9), pii=19805 (www.eurosurveillance.
org/ViewArticle.aspx?Articleld=19805 accessed on
21.05.2012)

ISTAT (Italian National Institute of Statistics), 2010
(demo.istat.it/ accessed on 21.05.2012).

Vazeille M., Jeannin C., Martin E., Schaffner F. & Failloux
A.B. 2008. Chikungunya: a risk for Mediterranean
countries? Acta Trop, 105, 200-202 (www.
eurosurveillance.org/ViewAtrticle.aspx? Articleld=20067
accessed on 21.05.2012).

La Ruche G., Souares Y., Armengaud A., Peloux-Petiot F,,
Delaunay P, Despres P, Lenglet A., Jourdain F,, Leparc-
Goffart I, Charlet F, Ollier L, Mantey K., Mollet T,
Fournier J.P, Torrents R., Leitmeyer K., Hilairet P, Zeller
H.,Van Bortel W., Dejour-Salamanca D., Grandadam M. &
Gastellu-Etchegorry M. 2010. First two autochthonous
dengue virus infections in metropolitan France,
September 2010. Euro Surveill, 15(39), pii=19676 (www.
eurosurveillance.org/ViewArticle.aspx?Articleld=19676
accessed on 21.05.2012).

Hawley W. 1988. The biology of Aedes albopictus. JAm
Mosqu Control Assoc, 1, 1-39.

Rezza G., Nicoletti L., Angelini R., Romi ., Finarelli A.C,,
Panning M., Cordioli P, Fortuna C., Boros S., Magurano
F., Silvi G., Angelini P, Dottori M., Ciufolini M.G., Majori
G., Cassone A. 2007. Infection with chikungunya virus
in Italy: an outbreak in a temperate region. Lancet,
370, 1840-1846.

Eritja R., Escosa R., Lucientes J., Marques E. & Roiz D.
2005. Worldwide invasion of vector mosquitoes:

Veterinaria Italiana 2013, xx (x), xxx-xxx. doi: 10.12834/Vet|t.1009.05

12.

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24,

25.

present European distribution and challenges for
Spain. Biol Invasions, 7, 87-97.

Ministero della Salute, Sorveglianza dei casi umani
delle malattie trasmesse da vettori con particolare
riferimento alla Chikungunya, Dengue e West Nile
Disease, 2011 (www.normativasanitaria.it/normsan-
pdf/0000/39170_1.pdf accessed on 21.05.2012).

Cuzick J. 1985. A Wilcoxon-type test for trend. Statistics
in Medicine, 4, 87-90.

Romi R. & Majori G. 2009. An overview of the lesson
learned in almost 20 years of fight against the tiger
mosquito. Parassitologia, 50, 117-119.

Alto BW. & Juliano S.A. 2001. Precipitation and
temperature effects on populations of Aedes albopictus
(Diptera: Culicidae): implications for range expansion.
JMed Entomol, 38, 646-656.

. Roiz D., Neteler M., Castellani C., Arnoldi D. & Rizzoli

A. 2011. Climatic factors driving invasion of the tiger
mosquito (Aedes albopictus) into new areas of Trentino,
northern Italy. PLoS One, 6(4), e14800.

Istituto Zooprofilattico Sperimentale dell'Umbria
e delle Marche, Monitoraggio di Aedes albopictus,
Bollettino Entomologico anni 2008, 2009, 2010
(www.izsum.it/IZSUM/Common/pages02/
wfDettListaDoppia.aspx?EDIT=False&ID=12202&IDM
AP=120 accessed on 21.05.2012).

Knudsen A.B., Romi R. & Majori G. 1996. Occurrence and
spread in Italy of Aedes albopictus, with implications
for its introduction into other parts of Europe. J Am
Mosqu Control Assoc, 12, 177-183.

European Centre for Disease Prevention and Control
(ECDC) 2009 (www.ecdc.europa.eu/en/publications/
Publications/0905_TER_Development_of_Aedes_
Albopictus_Risk_Maps.pdf accessed on 21.05.2012).

Kobayashi M., Nihei N. & Kurihara T. 2002. Analysis of
northern distribution of Aedes albopictus (Diptera:
Culicidae) in Japan by geographical information
system. J Med Entomol, 39, 4-11.

Mitchell C.J. 1995. Geographic spread of Aedes albopictus
and potential for involvement in arbovirus cycles in the
Mediterranean basin. J Vector Ecol, 20, 44-58.

Roiz D., Rosa R., Arnoldi D. & Rizzoli A. 2010. Effect of
temperature and rainfall an activity and dynamics of
host-searching Aedes albopictus females in northern
Italy. Vec Borne Zoon Dis, 10(8), 811-816.

Carrieri M., Bellini R., Maccaferri S., Gallo L., Maini S. &
Celli G. 2008. Tolerance thresholds for Aedes albopictus
and Aedes caspius in Italian urban areas. J Am Mosq
Control Assoc, 24, 377-386.

Ministero della Salute, Centro di Controllo delle
Malattie (CCM). 2007. Sviluppo di un sistema di
sorveglianza nazionale della febbre Chikungunya
(www.ccm-network.it/documenti_Ccm/prg_areal/
prg_1_mal_infettive_ER.pdf accessed on 21.05.2012).

Emilia Romagna. 2008. Linee guida
operatori  (www.zanzaratigreonline.it/

Regione
per dgli




Seasonal monitoring of Aedes albopictus

26.

27.

28.

Lineeguidaperglioperatori/tabid/582/Default.aspx
accessed on 21.05.2012).

Carrieri M., Angelini P, Venturelli C., Maccagnani B. &
Bellini R. 2011. Aedes albopictus (Diptera: Culicidae)
population size survey in the 2007 chikungunya
outbreak area in Italy. . Characterization of breeding
sites and evaluation of sampling methodologies. J
Med Entomol, 48, 1214-1225.

Altman D.G. 1991. Practical Statistics for Medical
Research. London: Chapman and Hall, 215-217.

Dana A. Focks, Brenner J., Hayes J. & Daniels E. 2000.
Transmission thresholds for dengue in terms of

29.

30.

Gavaudan et al.

Aedes aegypti pupae per person with discussion of
their utility in source reduction efforts. Am J Trop
Med Hyg, 62, 11-18.

Capelli G., Drago A., Martini S., Montarsi F.,, Soppelsa M.,
DelaiN., Ravagnan S., Mazzon L., Schaffner f., Methis A.,
Di Luca M., Romi R. & Russo F. 2011. First report in Italy
of the exotic mosquito species Aedes (finlaya) koreicus,
a potential vector of arboviruses and filarie. Parasites
vectors, 4, 188.

Gratz N.G. 2004. Critical review of the vector status of
Aedes albopictus. Med Vet Entomol, 18, 215-227.

Veterinaria Italiana 2013, xx (x), xxx-xxx. doi: 10.12834/Vetlt.1009.05




