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Abstract

BACKGROUND: Number of reported cases of human dirofilariasis in the last couple of decades has been
increasing. Dogs are the main reservoir hosts, while various mosquito species represent/serve as vectors. Human
infections are caused by two different parasites: Dirofilaria immitis and Dirofilaria repens. Dirofilaria repens is
currently considered to be one of the most rapidly-spreading human and animal parasite species in Europe.
Clinical features are characterised by subcutaneous or ocular lesions which can persist for months without any
symptoms. The disease is considered to be endemic in Mediterranean countries, central Asia, Israel, and Sri
Lanka with increased incidence in Central and East Europe. Apart from the local population, tourists are also
susceptible to this disease. Export of domestic animals can transfer parasites between different countries. This
disease is rare in Croatia.

CASE PRESENTATION: We are presenting a case of a 58-year-old female patient with dirofilariasis of the genital
region caused by Dirofilaria repens, confirmed with PCR and sequencing.
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Introduction

Members within the genus Dirofilaria, namely
D. repens and D. immitis are zoonotic parasites
transmitted by the different mosquito species. The
number of reports on human dirofilariasis in a couple
of last decades has been increasing across Europe
and is considered to be one of the most extensively
spreading human and animal parasite in Europe.
Dogs are the most important reservoirs for infection
with this species. Mosquitoes of the genus Aedes,
Anopheles and Culex, serve as vectors of both
parasites [1], [2], [3], [4]. Vector-borne diseases are
usually transmitted to human by mosquitoes [1], [5].
Human infections caused mostly by D. repens are still
overlooked, and usually represent unexpected finding,
most frequently manifested as skin or subconjunctival

CONCLUSION: From the clinician point of view, subcutaneous dirofilariasis should be considered as a differential
diagnosis in cases of long-lasting subcutaneous swellings.

infiltrates. Dirofilaria immitis infections are clinically
characterised by solitary or multiple lung lesions which
must be diagnostically evaluated for differential
diagnosis as tumours; primary or metastatic [1], [3].
Clinical manifestations are characterised by
subcutaneous or ocular lesions that can persist for
months without any symptoms [1], [3], [6].
Subcutaneous nodules can occur in any part of the
body but are most frequently detected on the face,
neck, eyelid, chest, back, and scrotum [1], [3], [6].
Rarely, the parasite could be located/present in the
buccal mucosa, liver, spermatic cord and abdomen
[6], [7]. The disease is prevalent in tropic climates,
with a tendency of spreading to moderate climate
regions [2]. In Europe, the disease is considered to be
endemic in Mediterranean countries with increasing
incidence in ltaly, France, Greece, and Spain [1], [3],
[4], [5], [6]. Except in the Mediterranean region, the
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number of reported cases has been increasing in
Central Europe [6], [8], [9]. Hungarian National Centre
for Epidemiology recorded 13 cases of dirofilariasis
from 1879 to 2000 and 88 cases from 2001 to 2013
[6], [10], [11]. In Croatia, the disease is still considered
to be rare with sporadic occurrence [1], [3].

In the following paper, we present the case of
58-year-old woman with a subcutaneous node in the
genital area caused by infection with D. repens.

Case Report

A 58-year-old female patient has been
admitted to the gynaecology clinic in Zagreb, Croatia
due to the presence of hard (firm), painless nodule in
the pubis region, without a history of any serious
disease. She did not travel in the last few months from
her place of residence. Patient lives in a rural area in
Zagreb County with a dog and other domestic animals
near a forest, without springs of natural water nearby.

After the inspection and gynaecological
examination, an enlarged lymph node was suspected.
The ultrasonographic finding of the nodule appeared
normal. For the next two weeks, “nodule” was
followed up and since there were no visible changes,
excision was proposed. During the excision, a seven-
centimetre filarial worm was found and removed
together with surrounding subcutaneous tissue.
Histopathology revealed a worm-like parasite and
based on morphological characteristics, D. repens
infection was suspected (Figure 1).

Figure 1: Histology of the worm suggested the diagnosis of
Dirofilaria repens

The worm was surrounded by fibrous tissue
infiltrated with lymphocytes and plasma cells
associated with extensive eosinophil infiltration
(Figure 2).

Figure 2: Low power magnification of the tissue that surrounded the
warm

DNA was done using commercial Blood and
Tissue Kit (QIAGEN) system according to
manufacturer's instructions. Molecular identification of
the parasite was performed using DIDR-F1 (5' — AGT
GCG AAT TGC AGA CGC ATT GAG-3') and DIDR-
R1 (5'— AGC GGG TAA TCA CGA CTG AGT TGA-3))
primers. Amplification was carried out according to the
method developed by Rinshiw and coauthors [12].
Primers were used to amplify Internal transcribed
spacer region 2 (ITS2) for D. immitis (542 bp), D.
reconditum (578 bp) and D. repens (484 bp). The
amplification products were analysed by capillary
electrophoresis (QlAxcel System®, QIAGEN) and
purified (ExoSAP-IT®, USB Corp., Cleveland, United
States). The sequencing was performed by Macrogen
Europe in both directions. The resulting sequences
were assembled using the SegMan program and
edited with EditSeq (DNA Star). Obtained Sequence
was compared to sequences in the GenBank
database using BLAST. Blood with EDTA was
collected from the patient and analysed with modified
Knott's method to exclude the possible presence of
microfilariae. A search against the GenBank database
using the BLAST algorithm revealed that the
sequence with the highest similarity (99%) with the
isolate from the dog (GenBank Accession No.
AY693808). The patient was followed for the next two
years, and no additional symptoms were noted.

Discussion

Dirofilaria is parasitic nematode of dogs that
can infect humans accidentally via vectors. The first
case described in the literature is by Babes in
Hungary who described the parasite in 1879 [6].

D. repens is zoonotic nematode able to cause
dirofilariasis in humans and is considered to be an
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emerging zoonosis. Some parasitic diseases are still
neglected in “industrialised” world since they are
considered to be tropical. Due to global changes
including warming, animal trading and travelling,
together with a change in vector ecology; evidence for
their emerging are increasing. In the current paper, we
are reporting an additional case of subcutaneous
dirofilariasis in a female patient with a nodule in the
pubic region, living in Central Croatia.

Subcutaneous dirofilariosis was suspected
based on morphological characteristics of the worm
after the parasite has been surgically removed.
Worms belonging to the genus Dirofilaria are identified
by their thick laminated cuticle, broad lateral ends and
large muscle cells [1], [2]. D. repens was confirmed
with sequencing which represents the first human
sequence from Croatia. Exact identification of species
may be possible only after studying the fully matured
worm. Microfilaremia is absent in the case of human
infection with D. repens as was the case in the current
study [2]. Dirofilaria repens parasite enters the
lymphatic system and forms local subcutaneous or
subconjunctival lesions. Subcutaneous nodules are up
to 1 cm in diameter, and the treatment is surgical
removal similar to the presented case [1], [6].

In  Croatia, similar to other European
countries, number of reported cases has been
increasing, however, the exact number of human
infections with D. repens remains unknown [13], [14],
[15], [16], [17], [18], [19], [20], [21], [22]. As of today,
there is no obligation to report human dirofilariasis in
Croatia. Global warming allows an increase in the
mosquito population as well as the introduction of new
species with the capacity to transmit both of Dirofilaria
species [23]. The same part of increased incidence of
the disease is due to better diagnostical modalities [1],

(2], [6], [8]-

In conclusion, to have accurate data on the
incidence of the human dirofilariasis, all individual
cases should be analysed with molecular methods for
species confirmation. Better reporting system could be
a helpful tool in providing answers on prevalence,
distribution, and an actual increase in the number of
occurrences, rather than an increase in some
published cases.

From the clinician point of view, subcutaneous
dirofilariasis should be considered as differential

diagnosis in cases of long-lasting subcutaneous
swellings.
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