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Abstract Adult stages of Dirofilaria repens (Nematoda,
Filarioidea) reside in the subcutaneous tissues of the defin-
itive or occasional host as dogs, other animals, and humans,
and it is transmitted by mosquitoes. Canine infections with
adults and circulating larvae of D. repens are often consid-
ered asymptomatic, although in some cases, the parasite
causes subcutancous nodules, diffused dermatitis, skin
lesions, and itching. This report provides a complete clinical
description of an unusual case of allergic diffused dermatitis
caused by D. repens in a naturally infected dog and its
successful treatment with the use of a spot-on solution
containing imidacloprid 10%/moxidectin 2.5%. The dog
presented multiple pustules and alopecic areas with lichen-
ification, hyperpigmentation, and erythematous scaling mar-
gins without pruritus. Histological examination was
compatible with allergic dermatitis. After being unsuccess-
fully managed for suspected food hypersensitivity, with a
significantly worsening of the lesions, a Knott’s analysis
detected nematode larvae in the blood. Morphological and
molecular identification showed them to be D. repens. The
dog was then treated with a single administration of a spot-
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on formulation containing imidacloprid 10%/moxidectin
2.5%, and the dermatological signs completely resolved
within 2 months after treatment. The dog showed no recur-
rence of the lesions, and no circulating microfilariac were
found upon microscopic and molecular examination for six
consecutive months after treatment. This report indicates the
apparent primary role of D. repens in causing hypersensitivity-
like skin disease without pruritus in a dog. It also confirms, as
recently shown elsewhere, the efficacy of imidacloprid
10%/moxidectin 2.5% in the treatment of dermatitis caused by
D. repens.

Introduction

Adult stages of Dirofilaria repens (Nematoda, Filarioidea)
reside in the subcutaneous tissues of the definitive or occa-
sional host represented by dogs, other animals, and humans,
and it is transmitted by mosquitoes (Otranto et al. 2009).

Attention is currently focused on the clinical impact of
this parasite in veterinary practice as well as in public health
and on improving treatment and control. Dogs infected with
subcutaneous adults and circulating first-stage microfilaria
larvae (i.e., mf) of D. repens are often considered asymp-
tomatic, although in some cases, the parasite causes subcu-
taneous nodules, diffused dermatitis, skin lesions, and
pruritus (Hargis et al. 1999).

Allergic reactions due to mf sensitization have also been
reported (Hargis et al. 1999), but descriptions of allergic-
mediated clinical pictures in dogs infected with D. repens
are scanty.

Recently, the efficacy of the antiparasitic spot-on formu-
lation containing imidacloprid 10%/moxidectin 2.5% (IM;
Advocate”; Bayer HealthCare) was evaluated in the micro-
filaricidal treatment of natural canine infection by D. repens
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using both consecutive monthly treatments and single
application (Fok et al. 2010; Hellmann et al. 2011;
Traversa et al. 2011). This report aims to describe a case
of allergic diffused non-pruritic dermatitis caused by D.
repens in a naturally infected dog and its successful
treatment with IM.

Case history

A 10-year-old male mixed breed dog was presented with a
15-day history of multiple non-pruritic cutaneous lesions.
No previous history of skin diseases was reported. The dog
received regular antiparasitic control with fipronil/(S)-
methoprene (Frontline” Combo; Merial Italia S.p.a.) and
vaccination. Dermatologic examination revealed several cir-
cular areas (diameter from 0.5 to 3 cm) of alopecia with
lichenification, hyperpigmentation, and erythematous and
scaling margins, and some pustules on the inner thighs,
ventral thorax, and abdomen, and sacral area (Fig. 1). The
dog was negative for mites, dermatophytes, yeast, tick-
borne diseases, and leishmaniasis. Initial treatment consisted
of amoxicillin/clavulanic acid (Clavobay; Bayer) 25 mg/kg
orally twice daily for three weeks for suspected bacterial
folliculitis.

Because of the failure of the antibiotic treatment, skin
biopsies were collected for histopathological examination.
Histology showed an eosinophil-rich dermatitis compatible
with food, contact and flea allergy, and sarcoptic mange.
Based on these findings, the dog was treated with an elim-
ination diet (d/d Hills”, salmon and rice).

After 40 days of elimination diet, the dog was re-
examined, and the lesions were found to be significantly
worsened and spread to other areas of the body (Fig. 2). No

Fig. 2 Dermatological signs of the dog with cutaneous dirofilariosis.
Worsening of the cutaneous lesions after restricted diet. Alopecia,
lichenification, and hyperpigmentation

pruritus was reported. Rerunning of dermatological diagnos-
tic tests detected no abnormalities. Routine examination of
blood smears for complete blood counts showed the pres-
ence of blood-circulating mf. Therefore, modified Knott’s
technique to identify mf on the basis of differential morpho-
metric and morphological features of canine filariae (Lindsey
1965; Hahn 1994) was used, and a microfilaremia by D.
repens of 490 mf/ml was assessed. A blood sample and a
single paraffin-embedded skin biopsy were subjected to
PCRs specific for the mitochondrial gene cox1 of canine
filariae (Casiraghi et al. 2006). The sequence from ampli-
cons produced for both the blood and the skin showed
100% homology with each other and 99.8% with the D.
repens sequence registered under the GenBank '™ accession
number DQ358814.1.

Fig. 1 Dermatological signs of a dog infected with D. repens at first
presentation. Patches with hyperpigmentation and erythematous and scal-
ing margins in the inguinal area are visible. Some pustules are also present
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Fig. 3 Resolution of cutaneous dirofilariosis 30 days after treatment.
Skin area displayed in Fig.1 showing clinical improvement
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Furthermore, on additional skin biopsies the histological
picture worsened, with eosinophil infiltrate more marked than
previously found. Based on these findings, a presumptive
diagnosis of D. repens-caused dermatitis was made, and the
dog was treated with a single administration of IM.

One month later, there was a slight improvement in the
lesions (Fig. 3), and after a further month, the dermatological
signs had completely resolved. The dog was evaluated every
4 weeks for 6 months. No recurrence was noted, and blood
samples collected and examined monthly for circulating mf
were negative.

Discussion

Most filarial infections in dogs and cats are caused by Dirofi-
laria immitis and D. repens. Filariae Dipetalonema species
(e.g., Dipetalonema dracunculoides, Dipetalonema recondi-
tum, and Dipetalonema grassii) are parasites that infect pets
less frequently (Pantchev et al. 2011; Tarello 2011).

Nodular lesions and other non-specific skin changes such
as pruritic papulo-crostous dermatitis have been associated
with filarial infections of the dog and cat, including heartworm
(Hargis et al. 1999; Tarello 2011), and with D. repens in
particular (Kamalu 1991; Bredal et al. 1998; Tarello 2002).

Dermatitis in subcutaneous dirofilariosis is likely to be
related to a hypersensitivity reaction (Mozos et al. 1992),
but it is not clear whether the parasite induced the dermatitis
or if the lesions are coincidental damage in some pre-existing
skin disease. Since the clinical signs of Dirofilaria-caused
infections are similar to those of dermatitis caused by other
filariae, the nematode may be the primary etiological agent
(Scott et al. 2001).

There is some evidence suggesting that some clinical
conditions, especially tick-borne diseases and leishmaniosis,
may favor the onset of the disease caused by D. repens
(Cazelles and Montagner 1995; Harrus et al. 1999; Tarello
2002). All these infections can be associated with cutaneous
lesions, raising the question of the possible involvement of
other bacteria and protozoa in the development of lesions
(Tarello 2002). Our dog showed no sign of co-infections,
indicating that the presence of other pathogens is not neces-
sary for clinically relevant skin lesions in dogs infected with
D. repens.

Regarding the clinical findings, the distribution and type
of lesions were consistent with those previously described
(Tarello 2002; Traversa et al. 2011). Tarello (2002) reported
a Dirofilaria-caused dermatitis in 28 dogs associated with
pruritus in all the subjects. In our case, pruritus was not
reported by the owner and there were no self-induced skin
lesions. The reasons for the absence of pruritus are not clear,
but this finding shows that pruritus is not probably crucial for
a presumptive diagnosis of Dirofilaria-caused dermatitis.

This report indicates the apparent primary role of D.
repens in causing hypersensitivity-like skin diseases
without pruritus in a dog. It also confirms, as recently
shown elsewhere, the efficacy of IM in the treatment of
dermatitis caused by D. repens (Hellmann et al. 2011;
Traversa et al. 2011).

In conclusion, given the impact Dirofilaria infection may
have in causing dermatopathies in canine patient and the zoo-
notic potential of this nematode, it should be included in the
differential diagnosis of canine hypersensitivity skin diseases.
In this view, a single administration of the spot-on solution
containing IM can be a primary choice to treat the infection
and, by interrupting the life cycle of the nematode, leading to
clinical recovery and reducing the risk of infected blood, which
is of central importance for veterinary and public health.
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