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Abstract
Ten herds of sheep and goats (455 heads) were inspected for the presence of traumatic myiasis between May and September 2013 in the 
province of Cosenza, Calabria, southern Italy. Nine cases were discovered in sheep, goats and a sheepdog. Infested body sites included 
external genitalia, wounds (sheep and sheepdog) and hooves (goats). Larvae were removed from the infested body areas and reared to 
adult stage in the laboratory. Both the larvae and the adults were identified as belonging to the Mediterranean screwworm fly Wohlfahrtia 
magnifica (Schiner, 1862) (Diptera: Sarcophagidae), an obligatory parasite of humans and warm-blooded vertebrates. To our knowledge, 
these are the first cases of wohlfahrtiosis in sheep and goats to be reported from Calabria. The infested animals were living outdoors in 
spring and summer, and enclosed in sheds during the autumn and winter months. Observed effects of the myiases included severely im-
peded walking and tissue damage. Wohlfahrtiosis can cause significant economic loss to farmers. Data about the local distribution, sea-
sonality and types of infestation caused by W. magnifica are useful to farmers and vets to improve control systems, in Calabria as else-
where within the distributional range of the species.
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Introduction

Diptera are agents of myiasis in humans and animals 
(Zumpt 1965; Hall 1997; Hall & Wall 1995; Farkas & 
Kepes 2001; Traversa & Otranto 2006). The larvae of 
many species are responsible for traumatic myiasis in 
sheep and goats in many geographical areas (Hall & Far-
kas 2000; El-Abrak et al. 2002; Sotiraki et al. 2005), caus-
ing severe economic losses to the livestock industry. The 
infestations consist of larval masses feeding on the cutane-
ous tissues of their hosts, in either lesions or natural cavi-
ties (Hall 1997; Hall & Farkas 2000). The larvae of the 
sarcophagid fly Wohlfahrtia magnifica (Schiner, 1862), al-
so known as the Mediterranean screwworm, are obligate 
parasites of warm-blooded vertebrates (Hall 1997; Hall & 
Farkas 2000; Sotiraki et al. 2002) and are thus very impor-
tant from a medical and veterinary point of view (Szpila 
et al. 2014). The Mediterranean screwworm is widely dis-
tributed in Eurasia, from the Mediterranean Basin through 
central and eastern Europe to northern Asia (Ruíz-Martín-
ez & Leclercq 1994; Pape 1996; Sotiraki et al. 2010). In 
Italy there are few reported cases of severe myiasis caused 
by W. magnifica in sheep and dogs (Ambrosi & Principato 

1994; Gaglio et al. 2011; Giangaspero et al. 2011; Bonacci 
et al. 2013; Giangaspero et al. 2014), and humans (Iori et 
al. 1999; Panu et al. 2000). The aim of the present study, 
carried out in Calabria, was to raise awareness on this ne-
glected disease and report new data on its distribution in 
southern Italy.

Materials and methods

The study was carried out in the province of Cosenza in the 
region of Calabria, southern Italy (Fig. 1). Ten herds were 
visited between May and September 2013 in the locali-
ties of Montalto Uffugo (39°24'44''N, 16°09'23''E), San Fi-
li (39°20'30''N, 16°08'49''E), Aprigliano (39°14'41''N, 16° 
20'34''E), Spezzano della Sila (39°17'55''N, 16°20'43''E) 
and Rende (39°19'40''N, 16°10'55''E), at altitudes ranging 
between 200 and 800 m above sea level. Two herds con-
sisted of a mixture of sheep and goats, while eight were 
composed only of sheep. The number of individuals in 
each herd ranged between 65 and 93, for a total of 445 
heads. The herds were visited at random according to their 
availability in the sampled area, where sheep and goats are 
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traditionally kept in wooden sheds during the autumn and 
winter months and allowed to graze outdoors during the 
daytime in spring and summer, returning to the sheds over-
night. Six of the visited farms were located in areas with 
hard and rough terrain, while the remaining four were lo-
cated on flat terrain.

	 A total of 83 second and third instar larvae were re-
moved from the infected areas by means of forceps, un-
der the supervision of a vet. Thirty-five (35) of the col-
lected larvae were killed and stored in 90% ethanol, while 
the remaining 48 were reared in the laboratory to the adult 
stage and stored in 60% ethanol. Both the larvae and the 
adults were identified as Wohlfahrtia magnifica by com-
parison with illustrations in Rohdendorf (1956) and speci-
mens held in the DiBEST Department collection, Univer-
sity of Calabria (Cosenza, Italy), together with all the ma-
terial collected during this study.

Results

Cases of myiasis were detected in nine out of the 445 ani-
mals examined. Infested body sites included the genitalia 
(vulva, prepuce) and a wound in the naso-frontal area of 
sheep, hooves in goats, and a barbed wire wound on the 
flank of a sheepdog (Fig. 2).
	 The larval masses found in the infested sites were com-
posed entirely of second and third instars of Wohlfahrtia 
magnifica, and no other myiasis agent was found in the 
study area. The two infested goats were found together 
with infested sheep but in two different herds, both graz-
ing on hard and rough terrain at the Spezzano della Sila 
and Aprigliano localities. This type of terrain may have 
been responsible for injuries in the goats’ hooves, help-
ing attract W. magnifica females (Mohammed et al. 1996). 
Similarly, the barbed wire wound in the dog’s flank must 
have attracted the parasite (Fig. 2 E and F). 
	 In most of the examined cases, wohlfahrtiosis caused 
tissue destruction (Fig. 2 A, B and D) as well as changes 
in behaviour in the infested animals, who were motionless 
and reluctant to graze. Severe myiasis of the genitalia in 
two rams had caused the destruction of the lumen and ob-
struction, affecting urination and the ability to mate. In an-
other ram, eight larvae were found in a head lesion caused 
by a fight with another male. In this case and in the case of 
the dog, no additional problems were observed in the ani-
mals involved. In the goats, the larvae had destroyed the 
tissues under the hooves, causing difficulties in walking. 
Infested animals were observed throughout the whole alti-
tudinal range of the study, from 200 to 800 m.

Discussion

Few cases of traumatic myiasis caused by Wohlfahrtia 
magnifica have been documented in Italy, in central and 
southern regions including Sicily and Sardinia (Ambrosi 
& Principato 1994; Gaglio et al. 2011; Giangaspero et al. 
2011; 2014). Sheep are considered the main host of this 
parasite (Sotiraki et al. 2010) but goats and dogs can serve 
as a reservoir for it, as already documented by Gaglio et al. 
(2011) and Bonacci et al. (2013). The data presented here 

Fig. 2 – Infestation by the Mediterranean screwworm Wohlfahr-
tia magnifica (Schiner). A and B, severe myiasis of the prepuce 
of two rams, showing severe damage to the organ (B); C, severe 
infestation of the vulvar region in a sheep; D, severe myiasis in 
the hoof of a goat; E and F, traumatic infestation of a barbed wire 
lesion in a sheepdog.

Fig. 1 – Sampled areas of Calabria where sheep, goats and a 
dog were found to be infested by the Mediterranean screwworm 
Wohlfahrtia magnifica (Schiner).
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confirm the presence of this obligate parasite in Calabria 
and that it can cause severe traumatic myiasis in sheep, 
goats and dogs. Although supported by only a low num-
ber of observations, our data suggest that sheep are the 
preferred hosts of W. magnifica in the region and confirm 
goats and dogs as alternative hosts, albeit probably with a 
lower infestation rate. Our data also confirm that infesta-
tions are not only localized to the genital area but may oc-
cur also in wounds, even though findings of W. magnifica 
larvae in natural orifices have been reported as very com-
mon (Valentin et al. 1997; Sotiraki et al. 2010). Our ob-
servations on hoof myiasis in goats are the first for Italy, 
whereas traumatic myiasis by W. magnifica in dogs had 
been reported by Farkas et al. (2009), Giangaspero et al. 
(2011) and Bonacci et al. (2013). 
	 The altitudinal range of W. magnifica infestations ob-
served in the present study is in agreement with records 
from other Italian regions, Spain and Greece (Ruíz-Mar-
tínez & Leclercq 1994; Sotiraki et al. 2005; Gaglio et al. 
2011; Giangaspero et al. 2011; 2014; Whitmore, unpub-
lished data). 
	 Infestations by larvae of Diptera are responsible for im-
portant economic losses to the livestock industry and rural 
farms in many countries of the world. Reduced milk pro-
duction and reproduction problems are some of the con-
sequences of myiasis (Otranto & Colwell 2008), together 
with urination problems, lameness, and death (Hall 1997). 
Although the main targets of W. magnifica are sheep, also 
goats and dogs can become potential hosts of this obligate 
parasite by living in close proximity to infested animals. 
Likewise, farmers or shepherds working close to livestock 
could be parasitized by this fly (e.g., Panu et al. 2000; Tli-
gui et al. 2007). Cases of wohlfahrtiosis in humans have 
been documented in Asia and Europe, where W. magnifica 
is one of the most frequent parasites producing oral and 
vulvar myiasis (Sahba 1981; Athari & Fallah 1993; Çiftçi-
oglu et al. 1997; Delir et al. 1999; Iori et al. 1999; Kara-
man et al. 2009; Tuygun & Taylan-Ozkan 2009; Robbins 
& Khachemoune 2010). Our data are in agreement with 
the findings of other authors and suggest that W. magnifi-
ca is able to infest many domestic animals and that sheep 
are probably the preferred target. The case of wohlfahrtio-
sis in a sheepdog is the second reported case on a dog in 
Calabria in recent years (Bonacci et al. 2013), and suggests 
that domestic dogs can act as reservoirs of this parasitosis, 
especially on farms.
	 Despite recent case reports and reviews by Gaglio et 
al. (2011), Giangaspero et al. (2011, 2014) and Bonacci 
et al. (2013), and a recently published study on the geo-
graphical origin of Italian populations of the species (Ma-
rangi et al. 2016), very little is known of the incidence and 
distribution of traumatic myiasis caused by W. magnifica 
in Italy. Further data need to be collected in order to de-
velop effective measures for the control of adult popula-
tions of this dipteran (see Hall 1995; Hall & Farkas 2000; 
Sotiraki et al. 2010). Herds should be routinely monitored 

in spring and summer, the period of greatest activity of W. 
magnifica; rapid treatment, consisting of manual removal 
of the larvae from the infested cavity or wound before ap-
plication of antibacterial and antibiotic solution, should be 
performed on the infested animals in order to reduce the 
spread of infestations within herds.

References

Ambrosi M., Principato M. 1994. Outbreak of vaginomyiasis by 
Wohlfartia [sic] magnifica in grazing cattle in Central Italy. 
Parassitologia, 36(1): 5. 

Athari A., Fallah T. 1993. Dental cavity myiasis due to Wohlfahr-
tia magnifica. Medical Journal of the Islamic Republic of 
Iran, 7: 209–210.

Bonacci T., Greco S., Whitmore D., Curcio U. 2013. First data 
on myiasis caused by Wohlfahrtia magnifica (Schiner, 1862) 
(Diptera, Sarcophagidae) in Calabria, southern Italy. Life: 
The Excitement of Biology, 1(4): 197–201. 

Çiftçioglu N., Altintas K., Haberal M. 1997. A case of human 
orotracheal myiasis caused by Wohlfahrtia magnifica. Para-
sitology Research, 83: 34-36.

Delir S., Handjani F., Emad M., Ardehali S. 1999. Vulvar myia-
sis due to Wohlfahrtia magnifica. Clinical and Experimental 
Dermatology, 24: 279–280.

El-Abrak A., Tabarani A., Zro K. 2002. Dossier myiases animals. 
Bulletin of Epidemiological Veterinary, 9: 1–3.

Farkas R., Hall M. J., Bouzagou A.K., Lhor Y., Khallaayoune 
K . 2009. Traumatic myiasis in dogs caused by Wohlfahr-
tia magnifica and its importance in the epidemiology of 
wohlfahrtiosis of livestock. Medical and Veterinary Ento-
mology, 23: 80–85.

Farkas R., Kepes G. 2001. Traumatic myiasis of horses caused 
by Wohlfahrtia magnifica. Acta Veterinaria Hungarica, 49: 
311–318.

Gaglio G., Brianti E., Abbene S., Giannetto S. 2011. Genital my-
iasis by Wohlfahrtia magnifica (Diptera, Sarcophagidae) in 
Sicily (Italy). Parasitology Research, 109: 1471–1474.

Giangaspero A., Brianti E., Traversa D., Hall M.J.R. 2014. A ret-
rospective and geographical epidemiological survey of trau-
matic myiasis in southern Italy. Medical and Veterinary En-
tomology, 28: 391–397.

Giangaspero A., Traversa D., Trentini R., Scala A., Otranto D. 
2011. Traumatic myiasis by Wohlfahrtia magnifica in Italy. 
Veterinary Parasitology, 175: 109–112.

Hall M.J.R. 1995. Trapping the flies that cause myiasis: their re-
sponses to host-stimuli. Annals of Tropical Medicine and 
Parasitology, 89: 333–357.

Hall M.J.R. 1997. Traumatic myiasis of sheep in Europe: a re-
view. Parasitologia, 39: 409–413.

Hall M.J.R., Wall R. 1995. Myiasis of humans and domestic ani-
mals. Advances in Parasitology, 35: 257–334.

Hall M.J.R., Farkas R. 2000. Traumatic myiasis of humans and 
animals, pp. 978. In Papp L., Darvas B. (eds), Contributions 
to a Manual of Palaearctic Diptera. Vol. 1. Science Herald 
Press., Budapest, Hungary. 

Iori A., Zechini B., Cordeir L., Luongo E., Pontuale G., Persi-
chino D. 1999. A case of myiasis in man due to Wohlfahr-
tia magnifica (Schiner) recorded near Rome. Parassitologia, 
4: 583–585.

Karaman E., Samasti M., Saritzali G., Ozdemir S., Halil M.C., 
Isildak H. 2009. Otomyiasis by Wohlfahrtia magnifica. Jour-
nal of Craniofacial Surgery, 20: 2123–2124.

Marangi M., Hall M.J.R., Aitken A., Ready P.D., Giangaspero 



60

Bonacci et al.

A. 2016. Origins of Wohlfahrtia magnifica in Italy based on 
the identification of mitochondrial cytochrome b gene haplo-
types. Parasitology Research, 115: 483–487.

Mohammed A., Badau U.A., Kene R.O.C. 1996. Lameness in 
sheep and goats in relation to hoof conditions in Sahel Zone 
of Nigeria. Bulletin of Animal Health and Production in Af-
rica, 44: 97–100.

Otranto D., Colwell D.D. 2008. Biodiversity and extinction ver-
sus control of oestrid causing myiasis in Mediterranean area. 
Parasite, 15: 257–260.

Panu F., Cabras G., Contini C., Onnis D. 2000. Human auricolar 
myiasis caused by Wohlfartia [sic] magnifica (Schiner) (Dip-
tera: Sarcophagidae): First case found in Sardinia. Journal of 
Laryngology and Otology, 114(6): 450–452.

Pape T. 1996. Catalogue of the Sarcophagidae of the world (Insec-
ta: Diptera). Memoirs on Entomology, International, 8: 1–558.

Robbins K., Khachemoune A. 2010. Cutaneous myiasis: a re-
view of the common types of myiasis. International Journal 
of Dermatology, 49: 1092–1098.

Rohdendorf B.B. 1956. Palaärktischen Arten der Gattung Wohl
fahrtia (Diptera, Sarcophagidae). Entomologicheskoe Oboz-
renie, 35: 201–229. [In Russian with German subtitle]. 

Ruíz-Martínez I., Leclerq M. 1994. Data on distribution of 
screwworm fly Wohlfahrtia magnifica (Schiner) in South-
western Europe (Diptera: Sarcophagidae). Notes fauniques 
de Gembloux, 2: 53–60.

Sahba G.H. 1981. A case of gingival myiasis in man and animals 
in Iran (abstract booklet). The Third International Congress 
for Tropical Medicine and Malaria, Montreal, Canada.

Sotiraki S., Farkas R., Hall M.J. 2010. Fleshflies in the flesh: epi-
demiology, population genetics and control of outbreaks of 

traumatic myiasis in the Mediterranean Basin. Veterinary 
Parasitology, 174: 12–18.

Sotiraki S., Stefanakis A., Hall M.J.R. 2002. An outbreak of 
wohlfahrtiosis on Crete island, Greece, 222 pp. In Good M., 
Hall M.J., Losson B., O’Brien D., Pithan K., Sol J. (eds), 
Mange and Myiasis of Livestock. EC Directorate General for 
Research, Brussels, Belgium. 

Sotiraki S., Stefanakis A., Hall M.J., Farkas R., Graf J.F. 2005. 
Wohlfahrtiosis in sheep and the role of dicyclanil in its pre-
vention. Veterinay Parasitology, 131: 107–117.

Szpila K., Hall M.J.R., Wardhana A.H., Pape T. 2014. Morphol-
ogy of the first instar larva of obligatory traumatic myiasis 
agents (Diptera: Calliphoridae, Sarcophagidae). Parasitology 
Resarch, 113: 1629–1640.

Tligui H., Bouazzaoui A., Agoumi A. 2007. Otomyiases hu-
maines dues à Wohlfahrtia magnifica (Diptera: Sarcophagi-
dae): à propos de trois observations au Maroc. Bulletin de la 
Société de pathologie exotique, 100(1): 61–64.

Traversa D., Otranto D. 2006. A new approach for the diagnosis 
of myiasis of animals: The example of horse nasal myiasis. 
Veterinary Parasitology, 141: 186–190. 

Tuygun N., Taylan-Ozkan A. Tanir G., Mumcuoğlu K.Y. 2009. 
Furuncular myiasis in a child caused by Wohlfahrtia mag-
nifica (Diptera: Sarcophagidae) associated with eosinophilia. 
The Turkish Journal of Pediatrics, 51: 279–281.

Valentin A., Baumann M.P.O., Schein E., Bajanbileg S. 1997. 
Genital myiasis (wohlfahrtiosis) in camel herds of Mongolia.
Veterinary Parasitology, 73: 335–346. 

Zumpt F. 1965. Myiasis in man and animals in the Old World. A 
textbook for physicians, veterinarians and zoologists. Butter-
worth, London, UK.


