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A B S T R A C T

Extralymphatic filariasis is an uncommon phenomenon that can be caused by several lymphatic filarial species,
including zoonotic filaria of animal origins. In this study, we report a case of a 64-year-old Thai woman who
presented with a lump in her left breast that was diagnosed with invasive ductal carcinoma. At the same time, a
small nodule was found in her right breast, via imaging study, without any abnormal symptoms. A core needle
biopsy of the right breast nodule revealed a filarial-like nematode compatible with the adult stage of Brugia sp. A
molecular identification of the nematode partial mt 12rRNA gene and ITS1 suggested the causative species as
closely related to Brugia pahangi, a zoonotic lymphatic filaria of animals such as cats and dogs. The sequence of
the partial mt 12rRNA and ITS1 gene in this patient was 94% and 99% identical to the previously reported
sequence of mt 12rRNA and ITS1 genes of B. pahangi. The sequence of ITS1 gene is 99% similar to B. pahangi
microfilaria from infected dogs in Bangkok, which was highly suspected of having a zoonotic origin. As far as we
know, this is the first case report of B. pahangi filariasis presented with a breast mass concomitantly found in a
patient with invasive ductal carcinoma. This raised serious concern regarding the zoonotic transmission of fi-
lariasis from natural animal reservoirs.

1. Introduction

Lymphatic filariasis, commonly known as elephantiasis, occurs
when filarial parasites are transmitted to humans through mosquito
bites. Wuchereria bancrofti and Brugia malayi are two common species
responsible for more than 90% of the cases [1]. Adult worms of these
species dwell in the lymphatic system which trigger chronic in-
flammation and blockage of lymphatic drainage, resulting in lymphe-
dema of peripheral extremities and hydrocele [2]. Extralymphatic
presentation of microfilariae or adult worms is uncommon. Presenta-
tion of breast filariasis is rare and may be misdiagnosed as a breast
tumor or cyst [3]. The majority of the reported cases have been from
India, which is an endemic area of lymphatic filariasis [4–6]. Extra-
lymphatic presentations of filariasis have also been caused by zoonotic
filaria [3]. In this study, we report an unusual case of filariasis of the
breast, caused by Brugia pahangi, a lymphatic filaria of cats and dogs. B.
pahangi has been reported to cause a small number of zoonotic filariasis
in people in Malaysia [7]. This is the first case report of zoonotic

filariasis presenting with a breast mass caused by B. pahangi.

2. Case report

A 64-year-old woman came to the breast clinic at the Faculty of
Medicine Siriraj Hospital, Mahidol University, Thailand with a palpable
left breast mass which she had had for three months. She noticed an
occasionally bloody left nipple discharge for one month. She denied any
history of mastalgia, skin changes, or any systemic abnormalities. There
was no palpable mass detected on her right breast. The patient was
previously healthy, without any reported family history of breast car-
cinoma. She lives in Nonthaburi province in the central region of
Thailand, adjacent to Bangkok. She had no recent travel history and no
pet cats or dogs. A physical examination revealed a non-movable,
palpable mass, and approximately 2 cm in the upper inner quadrant
(UIQ) of her left breast, with multiple axillary lymphadenopathies. A
physical examination of her right breast was unremarkable. The patient
was given a mammography and ultrasound. There were multiple
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irregular masses, with a microlobulated margin in the UIQ and the
inner part of her left breast, with associated fine pleomorphic calcifi-
cations and duct extension in the inner central region, with a slightly
thickened cortex of the left axillary lymph node. The largest mass was
18 × 14 mm which was highly suggestive of malignancy (BI-RADS
Category 5). A concomitant abnormal finding in her right breast was
also made. A small heterogeneous nodule with surrounding hyper-
echogenicity of suspicious abnormality was also revealed in the lower
inner quadrant (LIQ) of her right breast, with no axillary lymphade-
nopathy as shown in Fig. 1. An ultrasound-guided core needle biopsy
was performed at the UIQ and LIQ masses of the left and right breasts,
respectively. A histological examination of breast tissue from the left
mass showed invasive ductal carcinoma with solid papillary features.
The biopsy of the right mass revealed a degenerated nematode worm
with the presence of pseudocelom. The worm was surrounded by
chronic eosinophilic, granulomatous inflammation, and stromal fi-
brosis, without any evidence of malignancy. It had a thin, smooth cu-
ticle with a few well-developed, low, broad muscle cells per quadrant.
The transverse section revealed two uterine tubes with microfilariae

inside, which was compatible with the adult stage of Brugia sp. (Fig. 2 a-
b). Additional tests were performed, including a Giemsa-stained thick-
blood film for microfilaria and a serum IgG4 for filaria. Both tests
turned out negative. A complete blood count did not show eosinophilia.
To further identify the causative filarial species, PCR-targeted mt 12S
rRNA and ITS1 gene were performed using the protocol as previously
described [8–10]. The PCR products were cloned into the T-Vector
pMD20 and sequenced. The mt 12S rRNA sequence was blasted with an
NCBI reference-sequence database which was 94% identical to B. pa-
hangi (Genbank accession number AP017680.1 and submitted into the
NCBI database under GenBank accession number MT887286). The ITS1
sequence was 99% identical to the sequence of B. pahangi microfilaria
(Genbank accession number MK250800.1), previously reported from
domestic dogs in Bangkok metropolitan. This emphasizes the possibility
of zoonotic infection in this patient. The ITS1 sequence was submitted
to Genbank under accession number MT732324. The patient was sub-
jected to a left modified radical mastectomy for treatment of the in-
vasive ductal carcinoma. She received pretreatment of anastrozole for
two months before surgery. (The mastectomy operation was delayed

Fig. 1. Ultrasonography of right breast revealed a small heterogeneous nodule (+), with indistinct margin surrounding hyperechogenicity in the lower inner
quadrant (LIQ). No calcification was observed within the mass.

Fig. 2. (a) A section from core needle aspiration of right breast mass revealed a nematode like worm with the presence of pseudocoelom and smooth thin cuticle
surrounded with chronic eosinophilic and granulomatous inflammation. (b) Transverse section of nematode revealed a nematode with 2 uterine tubes (U) containing
microfilariae (arrow) inside and one intestine (I). It has a few, fully-developed broad muscle per quadrant.
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due to the COVID-19 situation). In addition, the nodule on the right
breast containing nematode was planned to be surgically removed at
the same time; however, the mass subsided and could not be seen on
ultrasound two months after the core needle biopsy. No additional
medicine was given for breast filariasis due to the negative microfilaria
and filarial serum IgG4. The lesion was resolved on its own without any
treatment.

3. Discussion

B. pahangi is a lymphatic filarial species which is known to have
mammals in feline and canine families as definitive hosts [11]. An in-
fection in cats and dogs usually does not cause any clinical manifesta-
tion or lymphadenopathy [11]. In prior studies involving the lymphatic
system, not the breast, humans have been considered an accidental host
for B. pahangi [12]. A zoonotic infection of B. pahangi is uncommon, and
happens to be localized in Southeast Asian countries such as Malaysia
and Thailand [7,12]. In Thailand, B. pahangi have been recovered in
cats and dogs in Surat Thani, Rayong, and Narathiwat provinces, as
well as in Bangkok [13]. Patients with breast filariasis can present with
a variety of clinical manifestations, ranging from asymptomatic to a
breast lump which mimics inflammatory breast cancer [14]. A few case
reports have shown that breast filariasis is mostly caused by Wuchereria
bancrofti [4–6,14]. The most common site of breast filariasis is the
upper outer quadrant of the breast, and the lesion seldom invades the
ductal part [5]. A mammogram study of the lesion may reveal calcified
filarial worms in coiled or serpiginous form, or a mixture of both, but
more commonly as a solitary nodule [14]. The filarial dance sign, which
is a vigorous twirling movement of multiple curvilinear echoes, may be
observed during a breast ultrasonography if the worm is still viable
[15]. Extralymphatic filariasis caused by B. pahangi as observed in this
patient was rare. Although humans are an accidental host of B. pahangi,
the worm could undergo full development in this host [11]. Normally,
the worm will die in human tissue within a certain period of time, and
may or may not cause any symptoms, depending on the host's immune
response and the location of the worm [11]. The majority of zoonotic
filaria found in human tissue have been sexually mature female worms
with the presence of a developing egg in uterus [3]. In our patient, a
gravid adult female with evidence of microfilaria in utero was found in
her breast tissue. The presence of blood microfilaria in a patient in-
fected with B. pahangi is extremely rare. Only one previous study re-
ported the presence of microfilaria in the blood sample of an 18-month-
old boy who presented with lymphadenopathy in his groin area [12]. In
addition, microfilaria has been found in the blood of volunteers who
were experimentally inoculated with B. pahangi, which suggests that the
female worm may be able to reach a sexually mature and gravid stage
in humans [16]. Blood microfilaria and serum filarial IgG4 were ne-
gative in this patient. This may due to the fact that the level of IgG4 in
this patient was not S under detectable threshold.

Zoonotic transmission of B. pahangi from animal reservoirs such as
domestic cats and dogs was suspected in this patient. Such pets have
been reported to be reservoirs of B. pahangi in several parts of Thailand,
including the Bangkok metropolis, which is adjacent to the patient's
hometown in Nonthaburi province [13]. Mosquitoes of the species
Mansonia spp. and Armigeres subalbatus have been reported to be natural
vectors of B. pahangi [17]. These species have previously been identi-
fied in several regions of Thailand [18]. The main treatment strategy for
zoonotic filariasis in humans are surgical removal of the lesion and
medication. The lesion resulting from zoonotic filariasis is mostly a
solitary nodule; thus, surgical removal of the lesion may be adequate
[19]. Drug treatments such as ivermectin and selamectin have been
shown to effectively eliminate the worm in cats and dogs [20,21].
However, the necessity of giving those medications to people with
zoonotic filariasis is still questionable. In our patient, only a single le-
sion was observed, and the worm did not seem to be viable. So, med-
ication was not given to the patient, and her lesion resolved

spontaneously. Identification of filarial species causing extralymphatic
filariasis is essential for diagnosis, treatment, prevention, and disease
control because the treatment strategies for zoonotic and human filar-
iasis are different. Regarding zoonotic filariasis, eradication of micro-
filariae in natural reservoirs, including cats and dogs, is crucial in the
control strategy [21]. To the best of our knowledge, this is the first case
report of a Brugia pahangi infection in a human who presented with a
breast mass concomitantly found with invasive ductal carcinoma. The
presence of a host immunity which made the patient susceptible to B.
pahangi infection is still questionable. Further study is required to reveal
the predisposing factors of this infection and the nature of the disease's
transmission.
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