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1. Phlebotominae sand flies (Diptera: Psychodidae): Main vectors in 
Europe and their distribution with special emphasis for Turkey 
 
B. Alten, Hacettepe University, Department of Biology, Faculty of Science, Ecology Division, ESRLaboratories, 
06800, Beytepe-Ankara, TURKEY. kaynas@hacettepe.edu.tr 
Y. Ozbel, Ege University, Medical Faculty, Parasitology Department, Bornova-Izmir, TURKEY. 
yusuf.ozbel@ege.edu.tr  
 

Insects of the family Psychodidae are realtively small (2 to 5 mm) and can be distinguished 
by the dense covering of long narrow scales on head, thorax, legs, and wing veins. Members 
of the subfamily Phlebotominae are delicate midges with relatively long legs and antennae, in 
contrast to the squatter and more robust appearance of the other psychodid flies. Moreover 
they differ by bearing piercing mouthparts allowing taking a bloodmeal. Currently, New World 
species (some 400 spp.) are classified into four genera (Brumptomyia, Hertigia, Lutzomyia, 
and Warileya) while Old World species (some 430 spp.) are into five (Austraophlebotomus, 
Chinius, Idiophlebotomus, Phlebotomus, and Sergentomyia) (Léger & Depaquit, 2002). 
 
The members of the genus Phlebotomus (94 spp.) show an important vector potential in the 
Old World, especially in the West Palearctic region. They are natural vectors of parasitic 
protozoa of the genus Leishmania (Kinetoplastida: Trypanosomatidae). Beside, they are also 
vectors of other human pathogens such as Bartonella and viruses including, for Europe, 
viruses belonging to the Phlebovirus genus (fam. Bunyaviridae) including Toscana, Sicilian 
and Naples sand fly fever viruses (Depaquit et al., 2010). In addition, less important viruses 
have also been reported from Europe: Chios virus was isolated from a human case of severe 
encephalitis in Greece, Corfou virus from Phlebotomus (Larroussius) neglectus in Greece, 
Massilia virus from P. (L.) perniciosus in France and Arbia virus from P. (L.) perniciosus and 
from P. (L.) perfiliewi in Italy. However, so far there are no reports of human disease related 
to these viruses, in contrast to the numerous reported outbreacks due to Phleboviruses 
(Depaquit et al., 2010).  
 
As identified during the ECDC-funded óV-borneô project (óAssessment of magnitude and 
importance of vector-borne diseases in Europeô), the following Mediterranean Phlebotomine 
vector species are identified as important for the transmission of leishmaniasis and sand fly 
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fevers and are considered in VBORNET: P. (L.) ariasi, P. (L.) perniciosus, P. (L.) perfiliewi, P. 
(L.) neglectus/syriacus, P. (L.) tobbi, P. (Phlebotomus) papatasi, and P. (Paraphlebotomus) 
sergenti. A first series of baseline distribution maps (Fig.1-8) at country level (NUTS 0) have 
been compiled using published historical data. Thes will be further finetuned with recent 
information provided by VBORNET members. Focus will be on identifying sub-national 
distribution limits at various NUTS levels (i.e. from NUTS 1 to 3). For Turkey, more detailed 
maps at NUTS 3 level are already available and also shown here (Fig.9-14). 
 

Unlike for mosquitoes, the presence/absence of exotic vector species is not mapped, 
because sand flies have not been recorded as being transported by humans or as using 
winds to disperse across seas. 
 
Distibution of the main vectors in Europe, based on published historical data 
 

First VBORNET distribution maps for Europe at level NUST 1 (countries) are based on 
published historical data from around 80 articles including the most recent from Ready (2010) 
and Depaquit et al. (2010). Figures 1-8 show the distribution of 8 medically important species 
in Europe with data reported in the VBORNET Vector Questionnaire: P. ariasi, P. 
neglectus/syriacus, P. papatasi, P. perfiliewi, P. perniciosus, P. sergenti, P. similis, and P. 
tobbi. 
 

 
Figure 1 ï Distribution of P. ariasi in Europe (NUTS 0) 

 

 
Figure 2 ï Distribution of P. neglectus/syriacus in Europe (NUTS 0) 
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Figure 3 ï Distribution of P. papatasi in Europe (NUTS 0) 

 

 
Figure 4 ï Distribution of P. perfiliewi in Europe (NUTS 0) 

 

 
Figure 5 ï Distribution of P. perniciosus in Europe (NUTS 0) 



 

 VBORNET Newsletter 8 ï page 4 

 
Figure 6 ï Distribution of P. sergenti in Europe (NUTS 0) 

 

 
Figure 7 ï Distribution of P. similis in Europe (NUTS 0) 

 

 
Figure 8 ï Distribution of P. tobbi in Europe (NUTS 0) 
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Distribution of the main vectors in Turkey, based on current data. 
 
To date, 24 sand fly species from five subgenera (Phlebotomus, Paraphlebotomus, 
Larroussius, Adlerius and Sergentomyia) have been reported from Turkey. Among them, six 
species are considered as important vectors: P. papatasi, P. perfiliewi, P. sergenti, P. similis, 
P. neglectus/syriacus, and P. tobbi. Reports received though the VBORNET Vector 
Questionnaire Tool allow the edition of updated distribution maps. Examples are given if 
Figures 9-14 at NUTS 3 level.  
 

 
Figure 9 ï Distribution of P. papatasi in Turkey (NUTS 3) 

 

 
Figure 10 ï Distribution of P. perfiliewi in Turkey (NUTS 3) 
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Figure 11 ï Distribution of P. sergenti in Turkey (NUTS 3) 

 

 
Figure 12 ï Distribution of P. similis in Turkey (NUTS 3) 

 

 
Figure 13 ï Distribution of P. syriacus/neglectus in Turkey (NUTS 3) 
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Figure 14 ï Distribution of P. tobbi in Turkey (NUTS 3) 
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2. The leishmaniasis in southern Europe 
 
Marina Gramiccia, Section of Vector-borne Diseases and International Health, MIPI Department, Instituto Superiore 
di Sanità, Rome, Italy 

 
Leishmaniasis are a large group of parasitic diseases that range over the intertropical zones 
of America and Africa, and extend into temperate regions of South America, Southern Europe 
and Asia. They are caused by protozoan members of the genus Leishmania, parasites 
infecting numerous mammal species, including humans, and transmitted by the bite of 
phlebotomine sand flies. Of the approximately 600 known species of sand flies, only 30 are 
proven Leishmania vectors. The clinical aspect of the diseases ranges from a simple, self-
resolving cutaneous lesion (CL), to mucocutaneous (MCL), diffuse cutaneous (DCL) forms 
and the potentially fatal visceral leishmaniasis (VL). Among 15 well-recognized Leishmania 
species known to infect humans, 13 have a definite zoonotic nature (Gramiccia & Gradoni, 
2005). For their impact on human health, underestimated for many years, leishmaniasis have 
now been classified by the World Health Organization among the most neglected tropical 
diseases. At present, an estimated 12 million people are infected in 66 Old World and 22 
New World endemic countries, with an estimated yearly incidence of 1-1.5 million cases of 
CL forms, 500,000 cases of VL forms, at least 60,000 people that succumb yearly to VL and 
a loss of 2.4 million disability-adjusted life years (DALYs) (Desjeux , 2004). During the last 
decade, human and animal leishmaniasis have shown a wider geographical distribution than 
previously known and autochthonous Leishmania transmission has been recently recorded in 
traditionally non-endemic areas (Gramiccia & Gradoni, 2007). Leishmaniasis are dynamic 
diseases and the circumstances of transmission are changing in relation to environmental, 
demographic and human behavioural factors. Changes in the habitat of the natural host and 
vector, immunosuppressive conditions (e.g. HIV infection or organ transplantation-associated 
therapies) and the consequences of conflicts, all contribute to the changing leishmaniasis 
landscape. 
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Leishmaniasis are the only ñtropicalò vector-borne diseases that have been endemic in 
Southern Europe for decades. Incidence of leishmaniasis in humans is relatively low (0.02- 
0.49/100,000) with an estimation of about 700 reported new cases/year for Southern 
European countries (Dujardin et al., 2008). Most of the cases consist of two entities, zoonotic 
VL (ZVL) and sporadic CL, both caused by different strains of L. infantum, transmitted from 
dogs to humans by the bite of phlebotomine sand flies belonging to the sub-genus 
Phlebotomus (Larroussius). Dogs, which may suffer from a severe canine leishmaniasis 
(CanL) represent the principal reservoir, but other domestic and wild mammals (cats and wild 
canids) may play a secondary role (Gramiccia & Gradoni, 2007). Being previously confined to 
coastal Mediterranean biotopes, autochthonous leishmaniasis cases appear not limited to 
these habitats anymore. It has spread northward, as shown by recent reports of indigenous 
ZVL cases in northern Italy and southern Germany (Maroli et al., 2008; Harms et al., 2003). 
Spreading of infections has been monitored by CanL investigations carried out among 
susceptible domestic dogs, acting as suitable sentinel hosts. 
 
During 2002-2009, the northward spread of the disease was monitored in Italy through 
human, canine and entomological surveys performed in northern continental regions at the 
border with France, Switzerland, Austria and Slovenia. Results showed that the most 
competent L. infantum vector, P. perniciosus, was widespread in these territories, associated 
with P. neglectus in the sub-Alpine and with P. perfiliewi in sub-Apennines territories. The 
large Padana valley was apparently free from sand fly colonization, probably acting as natural 
barrier. CanL investigations confirmed the ongoing northward spread of ZVL, with a mean 
seroprevalence of 1.8% found in sub-Alpine sites, and an increase from 2 to 4.7% in sub-
Apennines sites during the survey period. Despite the presence of a competent vector, Alto 
Adige-South Tyrol region at the border with Austria has been found still free from 
autochthonous CanL (Morosetti et al., 2009). Both ZVL and CL autochthonous human cases 
due to L. infantum have been recorded in the newly endemic regions. All findings 
demonstrate conclusively that northern continental Italy became focally endemic for ZVL after 
1990s (Gramiccia et al., 2010). The description of a novel CanL focus, with P. perniciosus 
and P. ariasi acting as local vectors, has been recently reported in a territory of French 
Pyrenees outside the traditional endemic range of leishmaniasis in southern France (Dereure 
et al., 2009). During a period of 13 years, seroprevalence rates in foothill villages increased 
by 10 folds as a probable consequence of the 1°C increase in the mean annual temperature. 
The progressive increase in CanL seroprevalence rate was also reported at elevated 
altitudes of 600-900m a.s.l. in the Alpujarras region of southeastern Spain, climbing from 
9.2% in 1984, to 20.1% in 2006 (Martín-Sánchez et al., 2009). In Germany, the detection of 
leishmaniasis cases in humans and animals (dog, cat, horse) that never travelled abroad, has 
led to the hypothesis of a recent establishment of autochthonous transmission in that country 
(Naucke et al., 2008). A northward L. infantum expansion was suggested, although 
entomological surveys did not provide solid evidence for the presence of competent vector 
species.  
 
A third leishmaniasis entity, anthroponotic CL caused by L. tropica, is sporadically reported in 
Greece (Gramiccia & Gradoni, 2007). The suspected vector is P. sergenti, a species 
incriminated to be a L. tropica vector in Turkey, Middle East and Morocco (Depaquit et al., 
2002) and whose geographical range extends to southern territories of Europe, mainly Spain, 
Portugal and Italy (DôUrso et al., 2004). Recently, L. donovani was reported for the first time 
in Cyprus and two synantropic VL cycles, anthroponotic one by L. donovani and zoonotic one 
by L. infantum, have been suggested with respectively two different natural hosts, human for 
L. donovani and canine for L. infantum (Mazeris et al., 2010). 
 
The burden of leishmaniasis in endemic countries bordering Europe south (Afro-
Mediterranean region) and southeast (Turkey, Near and Middle East) is much higher than in 
Southern Europe. Three to four leishmaniasis entities affect most of these territories. ZVL and 
sporadic CL due to L. infantum are found in Mediterranean biotopes of Morocco, Algeria, 
Tunisia, Egypt, Israel and West Bank, Lebanon and Turkey; the incidences are similar to 
those recorded in Southern Europe. On the contrary, thousands cases of zoonotic CL caused 
by L. major are annually recorded in semi-arid zones of all northern African and Near and 
Middle East countries, but not in Turkey. Furthermore, anthroponotic CL caused by L. tropica 
affects thousands individuals in urban areas of Morocco, all Middle East countries and South-
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East Turkey. Sporadic L. tropica cases are also reported in rural areas of Tunisia, Jordan, 
Israel and West bank. Hence, the risk for the introduction of novel parasites into 
leishmaniasis-endemic zones of Southern Europe should not be underestimated, with an 
undisputable higher risk for L. tropica than L. major introduction, due to the absence of the 
rodent species acting as natural reservoir of the latter parasite. From published and 
unpublished information it appears that leishmaniasis cases caused by non-indigenous 
Leishmania species are indeed frequent (Gramiccia & Gradoni, 2007; Dujardin et al., 2008). 
Patients are immigrants from endemic extra-European countries, or nationals that travelled 
for tourism or work, as well as military staff. Cases are mainly represented by CL forms due 
to L. tropica or L. major, but also to Neotropical parasites of the L. braziliensis, L. 
amazonensis or L. guyanensis complexes. Although for the latter parasites the adaptation to 
Old World vectors seems less probable, phlebotomine species susceptible to L. tropica (P. 
sergenti) or L. major (P. papatasi) are recorded in several Southern European countries 
(Ready, 2010). In this respect, the recent report of hybrid Leishmania from Portugal that 
shares L. infantum and L. major genetic traits suggests that adaptation of novel parasites to 
Southern European vectors may indeed occur (Volf, 2007). 
 
References 

DôUrso V, Ruta F, Khoury C, Bianchi R, Depaquit J, Maroli M. About the presence of Phlebotomus sergenti Parrot, 
1917 (Diptera: Psychodidae) in Eastern Sicily, Italy. Parasite 2004, 11: 279-283. 

Depaquit J, Ferté H, Léger N, Lefranc F, Alves-Pires C, Hanafi H, et al. ITS2 sequences heterogeneity in 
Phlebotomus sergenti and Phlebotomus similis (Diptera, Psychodidae): possible consequences in their ability to 
transmit Leishmania tropica. Int J Parasitol. 2002, 32: 1123-1131. 

Dereure J., Vanwambeke SO, Malé P, Martinez S, Pratlong F, Balard Y, et al. The potential effects of global warming 
on changes in canine leishmaniasis in a focus outside the classical area of the disease in Southern France. Vector 
Borne Zoonotic Dis. 2009, 9: 687-694. 

Desjeux P. Leishmaniasis: current situation and new perspectives. Comp Immun Microbiol Infect Dis. 2004, 27: 305ï
318. 

Dujardin JC, Campino L, Cañavate C, Dedet JP, Gradoni L, Soteriadou K et al. Spread of Vector-borne Diseases 
and Neglect of Leishmaniasis, Europe. Emerg Infect Dis. 2008, 14: 1013-1018. 

Gramiccia M, Bongiorno G, Di Muccio T, Fiorentino E, Scalone A, Venco L, et al. The emergence of zoonotic visceral 
leishmaniasis in northern Italy: a compendium of 2005-2009 studies. Abstract book of the International Conference 
EDEN 2010, Montpellier (France), p. 36. 

Gramiccia M, Gradoni L. The current status of zoonotic leishmaniasies and approaches to disease control. Int J 
Parasitol. 2005, 35: 1169-1180. 

Gramiccia M, Gradoni L. The Leishmaniases of Southern Europe. In: Takken W & Knols BGH eds Emerging pests 
and vector-borne diseases in Europe. Wageningen Academic Publishers, 2007, 75-95. 

Harms G, Schönian G and Feldmeier H. Leishmaniasis in Germany. Emerg Infect Dis. 2003, 9: 872-875. 

Maroli M, Rossi L, Baldelli R, Capelli G, Ferroglio E, Genchi C et al. The northward spread of leishmaniasis in Italy: 
evidence from retrospective and ongoing studies on the canine reservoir and phlebotomine vectors. Trop Med Int 
Health. 2008, 13: 256-264. 

Martín-Sánchez J, Morales-Yuste M, Acedo-Sánchez C, Barón S, Díaz V, Morillas-Márquez F. Canine leishmaniasis 
in Southeastern Spain. Emerg Infect Dis. 2009, 15: 795-798. 

Mazeris A, Soteriadou K, Dedet JP, Haralambous C, Tsatsaris A, Moschandreas J, et al. Leishmaniases and the 
Cyprus paradox. Am J Trop Med Hyg. 2010, 82: 441ï448. 

Morosetti G, Bongiorno G, Beran B, Scalone A, Moser J, Gramiccia M et al. Risk assessment for canine 
leishmaniasis spreading in the north of Italy. Geospat Health. 2009, 4: 115-127. 

Naucke TJ, Menn B, Massberg D, Lorentz S. Sand flies and leishmaniasis in Germany. Parasitol Res. 2008, 103 
(Suppl1): S65-68. 

Ready P. Leishmaniasis emergence in Europe. Euro Surveill. 2010, 15(10): pii=19505. 

Volf P, Benkova I, Myskova J, Sadlova J, Campino L, Ravel C. Increased transmission potential of Leishmania 
major/Leishmania infantum hybrids. Int J Parasitol. 2007, 37: 589-593. 

 
 



 

 VBORNET Newsletter 8 ï page 10 

3. Public health importance and control of sand flies in continental 
Europe 
 
E.P. Ortiz, National Institute of Public Health and the Environment, Center of Infectious Diseases, The Netherlands 
M.A.H. Braks, National Institute of Public Health and the Environment, Center of Infectious Diseases, The 
Netherlands 

 

Sand flies as vectors of diseases 
 
Sand flies (Diptera: Psychodidae) transmit several pathogens important for human health 
across the world. Sand fly vectors of the New World belong to the genus Lutzomyia and 
those of the Old World to the genus Phlebotomus. Sand fly-borne viruses are mainly from the 
Phlebovirus, Vesiculovirus and Orbivirus genera, of which some viruses are associated with 
outbreaks of human cases in the Mediterranean. Phlebotomus species are vectors for 
Pappataci fever, an arbovirus caused by Sand fly fever viruses such as Naples and Sicilian 
strains, which are members of the genus Phlebovirus (family Bunyaviridae), which also 
includes the closely related Toscana virus. The medical importance, geographical 
distribution, epidemiology and potential spreading of these and other sand fly-borne viruses 
are nicely reviewed by Depaquit et al. (2010). 
 
Sand flies can also transmit Bartonella, a genus of Gram-negative bacteria, causing Oroya 
fever, a sand fly-borne disease exclusive to the New World. After the bite of an infected sand 
fly acute disease usually occurs after 16 to 22 days, although the incubation period may be 
as long as 3-4 months. Acute disease is characterized by fever, headache, musculoskeletal 
pain, and enlargement of lymph nodes (Scott, 1996). Invertebrate and vertebrate reservoir 
hosts other than humans have not been demonstrated.  
 
Considering global incidence, the most important disease transmitted by sand flies is 
leishmaniasis. This parasitic disease is caused by the unicellular Leishmania parasite that 
affects worldwide millions of people. Depending on the Leishmania species involved, the 
disease can vary from ulcerative skin lesions developing at the site of the sand fly bite 
(cutaneous leishmaniasis, CL) to destructive mucosal inflammation (mucosal leishmaniasis, 
ML) and disseminated visceral infection (visceral leishmaniasis, VL), which is lethal when 
untreated. 
 
Leishmaniasis is prevalent in four continents and is considered to be endemic in 88 countries, 
72 of which are developing countries. In Europe it is endemic in all southern countries with 
approximately 700 autochthonous human cases reported each year (Dujardin et al., 2008). 
Most of the reported cases are due to VL but CL is also present. In most regions of the world 
including Europe, leishmaniasis is a zoonosis with dogs playing an important role as reservoir 
host for different Leishmania species. These animals can also suffer from leishmaniasis and 
become very sick. Based on seroprevalence studies 25% of domestic dogs have been shown 
in Europe to have a Leishmania infection (Dujardin et al., 2008). Asymptomatic infected dogs 
however, are usually sero-negative therefore, this percentage is an under estimation of the 
actual infection prevalence of dogs in Europe. Sand flies may feed on both asymptomatic and 
symptomatic dogs and transmit the infection. 
 
Interestingly, autochthonous leishmaniasis appears not to be limited to southern Europe only. 
VL cases have been reported in northern Italy and southern Germany (Maroli et al., 2008; 
Bogdan, 2001), indicating northern spreading of this disease. 
 
Surveillance data indicates that the global number of leishmaniasis cases has increased 
during the past decades (Ashford, 2000; Desjeux, 2004; Reithinger et al., 2003). The noted 
increases in leishmaniasis may also have been influenced by improved detection and 
surveillance methods, however an actual increase in numbers caused by more travel was 
reported (El Hajj et al., 2004; Malik et al., 2006; Stark et al., 2008). Possibly, greater rates of 
HIV infection in certain regions could also have influenced the incidence (El Hajj et al., 2004; 
Weitzel et al., 2005). Increased cases of leishmaniasis particularly VL, has been also 
reported in non-endemic countries (Herremans, 2010). 
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Interrupting contact between humans and sand flies 
 
Besides vectors of diseases, sand flies are also a nuisance because of their uncomfortable 
bites. To prevent the disease transmission or nuisance, various control efforts against sand 
flies are developed. Since breeding sites of most sand flies are unknown, most control 
measures aimed at interrupting contact between humans and adult female sand flies (Faiman 
et al., 2009). General personal protection measures against sand flies bites are advised, 
including wearing of long sleeves and pants, usage of (impregnated) bednets, avoiding 
outdoor activities in the evening or usage of insect repellents. The most common methods to 
control the adult sand flies fall into two broad categories of environmental modifications or 
usage of insecticides. Studies on destruction and modification of sand fly habitats have found 
to be suitable for mature sand flies (Yaman, 2008). Environmental modification can also 
involve the eradication of rodents, destruction of burrow systems and spraying herbicides to 
kill their food plants and has been demonstrated to be effective in controlling zoonotic 
leishmaniasis (Faiman et al., 2009). Raising physical barriers such as 2m high walls 
(personal comm.) or vertical fine mesh nets (Faiman et al., 2009) largely decrease the 
number of weak flying insect, such as sand flies, entering enclosures.  
 
Chemicals killing adult sand flies are used in insecticide barrier zones in the environment, 
residual insecticide house-spraying or insecticide impregnated textiles (such as curtains, 
bednets or bed covers) (Kasali et al., 2010) or vertical mesh nets (see earlier) and dog collars 
(Killick-Kendrick et al., 1997). Sand fly control has been frequently a side effect of large 
malaria eradication campaigns residual house-spraying (Alexander & Maroli, 2003). 
Insecticide barrier zones by fogging with insecticide are effective for exophilic sand flies, but 
harmful to the environment and labor intensive, and therefore unsustainable and 
uneconomical.  
 
Besides the common ones, some novel control approaches include rodent feed-through 
insecticide against sand fly larvae (Mascari & Foil, 2010), avermectin or microbial agents 
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spraying of the sand flies' sugar supplying vegetation (Yaman, 2008) and the use of 
pheromone baits (Bray et al., 2010). Moreover, antibodies produced by the host against the 
salivary glands of sand flies shown promise in the development of vaccination in the control 
of both sand flies and leishmaniasis (Yaman, 2008) 
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4. Sand fly species as new vector candidates for Leishmania 
transmission in Europe 
 
Y. Ozbel, Ege University Medical School, Department of Parasitology, Bornova, Izmir, Turkey, 
yusuf.ozbel@ege.edu.tr 

 
Scientists working on sand flies in the Mediterranean Basin are used to work in well-known 
endemic areas for investigating the fauna, seasonal activity or new aspects related to sand 
flies and sand fly-Leishmania parasite interactions. 
 
Recently some studies started to focus on the northern limits of sand fly distribution in Europe 
mainly in Germany and Hungary. Climate change can affect the distribution ranges of both 
sand fly vectors and pathogens and they may extend northwords and into higher altitudes. In 
recent years, evidence of the northernmost occurrence of sand flies in Europe has gradually 
shifted from 47°55ǋ05.3ǌN to 48°44ǋ42.2ǌN and more recently to 50°19ǋ41.2ǌN (Naucke & 
Pesson, 2000; Naucke, 2007). In the Mediterranean area, five species, P. ariasi, P. 
neglectus, P. perfiliewi, P. tobbi, and P. perniciosus, have been shown to transmit visceral 
leishmaniasis (VL). In addition, P. langeroni, present in central Spain, has been found to carry 
L. infantum in Egypt (Doha & Shehata, 1992).  
 
For several reasons, the majority of sand fly species play no part in the transmission of 
leishmaniasis: i) they may never bite man; ii) their distribution may be different from that of a 
reservoir host; iii) their feeding preferences may not include a reservoir host; or iv) they may 
be unable to support the development of the parasites. In insusceptible flies, Leishmania 
parasites often grow well in the gut of the female during blood meal digestion, but are lost 
when the fly defecates (Killick-Kendrick, 1999).  
 
To identify new potential vector species the distribution, population structure and vectorial 
competence of less known sand fly species in areas where autocutaneous human or canine 
leishmaniasis were described should be studied. Especially since these species are now 
known to spread in most of European and also North African countries. These species are: P. 
mascittii (Sicily-Italy, France, Belgium, Germany, Switzerland, Turkey, Crete-Greece), P. 
kandelakii (Croatia, Slovenia, Turkey), P. alexandri (Greece, Spain, Turkey, Tunisia) and P. 
halepensis (Turkey). 
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The presence of sand fly species which may be probable vectors in some areas of Europe 
may contribute to an increased risk of emergence or re-emergence of leishmaniasis in 
northern European countries in association with (i) the introduction of exotic Leishmania 
species or strains into Europe via the increased worldwide travelling of humans and domestic 
dogs, (ii) the natural spread of visceral and cutaneous leishmaniasis caused by L. infantum 
and L. tropica from the Mediterranean region of Europe, where these species are endemic, to 
neighbouring temperate areas where there are vectors without disease (Desjeux, 2001; 
WHO, 2009; Ready, 2010). Based on published studies, we herafter discuss the presence 
and the possible vectorial roles of these lesser known sand fly species in some leishmaniasis 
endemic areas of Europe. 
 
Phlebotomus (Transphlebotomus) mascittii Grassi 
 
In Europe, P. mascittii was first found in Italy (Rome) by Grassi in 1908. Afterwards the 
presence of P. mascittii was recorded in European Mediterranean countries from Spain to 
Turkey (Seccombe et al., 1993). Phlebotomus mascittii is the type species of the subgenus 
Transphlebotomus created by Artemiev & Neronov (1984). 
 
Phlebotomus mascittii was found in western Switzerland in 1912, in southern Switzerland in 
1931, in Strasbourg, near the German border, in 1950, in the southeast of Corsica island in 
1954 (reviewed in Naucke et al., 2008). Rioux & Golvan (1969) reported the doubtless 
presence of the species in Belgium, Germany and Luxembourg in 1969. It was again 
recorded in Germany in 1999 (Naucke & Pesson, 2000) and in Belgium in 2001 (Depaquit et 
al., 2005). Other records include Crotia (Dalmatia) in 2006 (Bosniôc et al., 2006). Moreover, 
this species also occurs in Spain, Italy, Greece and Cyprus. 
 
In Germany, the first sand flies were trapped in 1999 at three different locations (Naucke & 
Pesson, 2000). By 2007, a total of 237 specimens of P. mascittii had been caught in 17 
locations. The location in Rhineland-Palatinate, the latter near Cochem (on the Mosel river) 
being the northernmost finding of a sand fly species in Europe. In addition, a breeding area in 
an old barn was found in the village of Neuenburg, Germany (Naucke, 2002). Since 1991, 11 
cases of leishmaniasis in human and different animals were reported in Germany in which an 
autochthonous origin was confirmed or which were highly likely to have been of indigenous 
origin. Most of the cases occurred in regions where sand flies have been found (Naucke et al, 
2008). 
 
The subgenus Transphlebotomus is closely related to the subgenera Larroussius and 
Adlerius which comprise the main proven vectors of Leishmania infantum. Two species from 
the latter subgenus were recently implicated in the transmission of cutaneous leishmaniasis: 
P. arabicus (in the Near East, infected by L. tropica in nature) (Jacobson et al., 2003) and P. 
halepensis (L. major and L. tropica, experimentally infected) (Sadlova et al., 2003). 
Phlebotomus mascittii has not yet been confirmed as a vector of leishmaniasis, like other 
Transphlebotomus species. Furthermore low biting rates on humans and its autogeny cast 
doubt on its epidemiological importance (Ready, 2010). However its vectorial competence is 
strongly suspected. Phlebotomus mascittii is the only one species found in some 
geographical areas where autochthonous cases of leishmaniasis were described. In Europe, 
Alpine mountains are thought to act as a natural barrier to the geographical distribution of 
Sand flies. However, there are regions in Germany with a more Mediterranean climate which 
are appropriate for some sand flies (Naucke et al., 2008). 
 
Naucke & Pesson (2000) clearly described the vectorial situation of P. mascittii after the first 
detection of this species in Germany. The authors stated that although P. mascittii is always 
found at a low density in Leishmania infantum-endemic regions compared with main local 
vector and little is known about its ethology, and previous field surveys evinced its 
anthropophilic nature. Additionally, Depaquit et al. (2005) also mentioned that the members 
of Transphlebotomus subgenus seem to be relatively abundant, especially in the areas where 
other Phlebotomus species are rare. In southwestern Germany and Switzerland, P. mascittii 
was caught in two sites situated close to human dwellings as well as in a wild biotope 
(Naucke & Pesson, 2000; Pesson et al., 1985; Grimm et al., 1993). Despite of the authorôs 




