Subcutaneous
Infection with
Dirofilaria immitis
Nematode in
Human, France

To the Editor: In March 2012,
a 48-year-old woman was hospital-
ized with a subcutaneous nodule on
her right thigh that was present for 4
weeks. She was living in Martigues
near Marseille in southeastern France,
owned cats and dogs, and never trav-
eled out of France. Ultrasonography
examination showed a diffuse subcu-
taneous edema without abscess. Re-
sults of initial blood count; ionogram;
and tests for urea, creatinine, and liver
enzyme levels were within reference
ranges, but slight hypereosinophilia
(0.7 x 10° cells/L) was noted 1 month
later. Serologic results for toxocariasis,
schistosomiasis, trichinosis, distoma-
tosis, cysticercosis, and microfilaremia
(3 assays) were negative. However,
the result of an ELISA for Dipetalo-
nema viteae nematodes was positive.

After surgical removal of the nod-
ule, histopathologic analysis showed a
female nematode surrounded by an as-
pecific inflammatory reaction. Trans-
verse sections showed a parasite with
a diameter of 300 pm and a layered
cuticle <20 pm thick. The surface of
the cuticle had numerous external, cu-
ticular, longitudinal ridges. The nema-
tode had 2 uterine tubules without
microfilaremia, 1 intestinal tube, and
a polymyarian-type musculature inter-
rupted by 2 lateral chords. This worm
showed similarities to an immature
Dirofilaria repens female.

To identify the worm, we per-
formed PCR amplification of a
12S rRNA gene fragment (/). PCR
products (International Nucleotide
Sequence Database Collaboration
accession no. JX502021) were com-
pared with sequences deposited in
GenBank. Analysis showed 92%
similarity and 89% coverage with
the 12S rRNA gene of the D. repens

nematode reference sequence (Gen-
Bank accession no. GQ292761.1) (2)
but 100% similarity and 100% cover-
age with the 12S rRNA gene of the
Dirofilaria. immitis nematode refer-
ence sequence (GenBank accession
no. EU169125.1) (3).

To confirm this result, we ampli-
fied cytochrome c oxidase 1 (cox-1)
and internal transcribed spacer 2 (ITS-
2) genes by using a duplex real-time
PCR as described (4). Results were
positive for D. immitis (International
Nucleotide Sequence Database Col-
laboration accession no. HE979797
[100% similarity and 100% coverage
with the cox-1 gene of the D. immi-
tis reference sequence] and GenBank
accession no. JF461464.1) (5) and
negative for the D. repens 1TS-2 gene.
These results confirmed an unexpect-
ed D. immitis subcutaneous infection
that would have been misdiagnosed
without molecular analysis.

D. repens and D. immitis nema-
todes are the most common species
causing dirofilariasis in temperate
and tropical areas. Dogs and cats
are usual hosts, and main vectors are
Aedes, Culex, and Anopheles spp.
mosquitoes (6). In dogs and cats, D.
immitis nematodes cause severe in-
fections that affect lung vessels and
heart cavities. In humans, this nema-
tode is mainly responsible for benign
asymptomatic pulmonary nodules,
but D. repens nematodes usually in-
duce periocular or subcutaneous le-
sions, as in our patient (6).

Until 2001, three areas in Europe
(Iberian Peninsula, southern France,
and Italy) were greatly affected by
dirofilariasis. Its incidence has since
increased in animals, and epidemio-
logic surveys showed spread of both
nematode species to areas previ-
ously free of Dirofilaria nematodes,
such as Germany and eastern Europe
(Romania, Croatia, Serbia, Bulgaria,
Czech Republic, and Rostov region
in Russia) (7). Increased transport
of microfilaremic pets throughout
Europe, building construction and
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other human activities in new areas,
emergence of new competent vec-
tors (such as highly adaptable Ae.
albopictus mosquitoes), and climate
changes affected this spread (6). Cli-
mate changes indirectly influenced
abundance of mosquitoes in specific
areas, their period of activity, and de-
velopment of Dirofilaria nematodes
in vectors (6). Thus, incidence of hu-
man dirofilariasis is also expected to
increase, although many asymptom-
atic infections are not diagnosed.

Fewer than 30 cases of human D.
immitis infections have been reported
in Europe since 1981, including only 4
in France. Moreover, 16 of these cases
were questioned by Pampiglione et
al. (8) because of unreliable diagnos-
tic tools (serologic testing without a
negative control) or atypical histo-
logic criteria. Although other cases at-
tributed to D. immitis nematodes have
been reported, we found only 1 case in
Europe attributed to D. immitis nema-
todes for which the diagnosis was con-
firmed by PCR (9).

Definitive diagnosis of dirofi-
lariasis remains a difficult challenge.
Noninvasive tests (mainly dirofilar-
ial serologic assays) lack sensitivity,
specificity, and standards to be con-
sidered reliable methods (6). Until
recently, the standard test was histo-
logic identification on the basis of di-
ameter of the nematode, thickness of
the cuticle, number and distribution
of the fibers in the muscular layer,
and study of external cuticular ridges
(8). However, diagnosis by histopath-
ologic analysis may be unreliable if
worms are immature or subjected to
necropsy, and D. immitis nematodes
may be misidentified as D. repens
nematodes.

Our case indicates the difficulties
with histopathologic analysis (e.g.,
the nematode showed similarity with
D. repens nematodes because of exter-
nal cuticular ridges). However, using
validated molecular techniques (4,5),
we showed that infection with D. im-
mitis nematodes would have been
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erroneously identified as infection
with D. repens nematodes. Thus, we
believe that PCR-based identification
should be considered as a new diag-
nostic method for dirofilariasis.
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Neurocysticercosis
on the
Arabian Peninsula,
2003-2011

To the  Editor:  Neuro-
cysticercosis occurs when humans
become intermediate hosts of the
tapeworm Jaenia solium by ingesting
its eggs after contact with a Taenia
spp. carrier. This parasitic disease is
endemic to most of the developing
world, where it represents a leading
cause of acquired epilepsy (/). In
conjunction with an increasing
number of immigrants from disease-
endemic areas, there has been a recent
increase in the number of patients
with a diagnosis of neurocysticercosis
in industrialized countries.

On the basis of  the
incorrect assumption that human
neurocysticercosis does not occur
in countries in which religious
laws prohibit swine breeding and
consumption of pork, the disease has
been considered nonexistent in Muslim
countries of the Arab world. However,
sporadic cases were reported during
the last 2 decades of the 20th century,
mainly in immigrants from India, and
several case series have suggested that
the prevalence of neurocysticercosis
in the Arab world has been increasing
over the past few years.

A Medline and manual search of
the literature identified 7 reports of 39
patients with neurocysticercosis on
the Arabian Peninsula during 2003—
2011 (2-8). Of these patients, 30 were
from Kuwait, 5 from Saudi Arabia,
and 4 from Qatar. Mean = SD age of
these patients was 16.9 £ 13.4 years
(age range 2-44 years), and 25 (64%)
were women. Twenty-four patients
(62%) were <18 years of age. Seizures
were the primary manifestation
of neurocysticercosis in 35 (90%)
patients. Two of the remaining patients
had focal neurologic deficits, 1 had
cognitive disease, and 1 had disease
that was fortuitously discovered.

Neuroimaging studies showed
parenchymal brain cysticercosis in
the 39 patients that appeared as 1 or
2 enhancing lesions in 34 patients
(colloidal cysts) and as vesicular
cysts in 5 patients. Enzyme-linked
immunoelectrotransfer  blotting  of
serum detected antibodies against
cysticerci in 12 (91%) of 23 patients
tested. Twelve patients received
cysticidal drug therapy and 7 biopsy
specimens of brain lesions were
obtained from 7 patients (Table).
According to currently accepted
diagnostic criteria, 32 patients had
definitive neurocysticercosis and 7
had probable neurocysticercosis (9).
Results of testing for Taenia spp.
eggs in fecal samples from 3 patients
were negative. In contrast, fecal
examinations of household contacts
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