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We report human infection with a Dirofilaria repens nema-
tode likely acquired in Senegal. An adult worm was extract-
ed from the right conjunctiva of the case-patient, and blood
microfilariae were detected, which led to an initial misdiag-
nosis of loiasis. We also observed the complete life cycle of
a D. repens nematode in this patient.

n October 14, 2016, a 76-year-old man from Belgium

was referred to the travel clinic at the Institute of Trop-
ical Medicine (Antwerp, Belgium) because of suspected
loiasis after a worm had been extracted from his right con-
junctiva in another hospital. Apart from stable, treated arte-
rial hypertension and non—insulin-dependent diabetes, he
had no remarkable medical history. For the past 10 years,
the patient spent several months per year in a small beach
house in Casamance, Senegal, and did not travel to any
other destination outside Belgium. His last stay in Senegal
was during October 2015-May 2016, during which time he
took care of dogs roaming on the beach.

On September 30, 2016, unilateral right conjunctivitis
developed in the patient, and he was referred to an ophthal-
mologist, who extracted a worm (length 10 cm, diameter
470 um) (Figure, panel A). The patient did not report any
previous symptoms such as itching, larva migrans, or mi-
gratory swelling.

Results of a physical examination were unremarkable.
Blood analysis showed a leukocyte count of 8,330 cells/uL
and 16.8% eosinophils. All other first-line laboratory pa-
rameters, including total level of IgE, were within reference
ranges. A pan filaria IgG-detecting assay (Acanthochei-
lonema viteae ELISA Kit; Bordier Affinity Products SA,
Crissier, Switzerland) showed a positive result. All other
relevant serologic assays showed negative results. Blood
smear examination after Knott concentration showed 6 mi-
crofilariae of Dirofilaria sp./mL of blood.

Although treatment for such infections is not well
established, the patient was given ivermectin (200 pg/
kg, single dose) on October 15. The patient had gener-
al itching and fever (temperature up to 40°C) the next
day. Blood test results on October 26 showed a leuko-
cyte count of 8,410 cells/uL and 27.9% eosinophils. The
patient recovered uneventfully. In September 2017, the
patient was free of symptoms, and his eosinophil count
was 470 cells/uL.

Human dirofilariasis is a mosquitoborne zoonosis
caused by filarial worms of the genus Dirofilaria, which
has 2 subgenera: Dirofilaria (the most common species is
D. immitis) and Nochtiella (the most common species is
D. repens). The main clinical manifestations are subcutane-
ous or ocular nodules, and a diagnosis is usually made by
biopsy or worm extraction. The risk for humans to acquire
dirofilariasis has increased because of climate changes and
larger distribution ranges of vectors (/).
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Figure. Dirofilaria repens adult worm isolated from the right conjunctiva of a 76-year-old man who returned to Belgium from Senegal,
and microfilaria detected by using the Knott test. A) Macroscopic image of the adult. B) Microscopic image of the adult cuticle, showing
the typical longitudinal ridges. Scale bar indicates 200 pum. C) Eggs in utero, indicating that the adult is a gravid female worm. Scale bar
indicates 50 um. Panel C has been cropped and contrast was increased to improve visibility of eggs. D) Microfilaria found in the blood of
the patient. In a Knott test, microfilariae usually appear stretched out and slightly longer than those observed in a Giemsa-stained blood

film. Scale bar indicates 100 pum.

Human dirofilariasis is currently considered an emerg-
ing zoonosis (2). D. repens nematodes have a large geo-
graphic distribution that includes Africa, Asia, and Europe
and have recently spread into colder regions (3). Studies of
primates indicate that D. repens nematodes need to develop
for ~25-34 weeks before they are fully mature and produce
microfilariae (4). This finding suggests that the patient we
report acquired the infection in Senegal, possibly through
close contact with dogs.

Initially, loiasis was suspected as a diagnosis, given
the location of the adult worm and presence of microfila-
remia. However, the length (10 cm) of the adult worm did
not correspond to a Loa loa worm, which can reach a max-
imum length of =7 cm. Microscopic examination of the
cuticle identified conspicuous longitudinal ridges, which
are typical for certain Dirofilaria spp. but absent in L. loa
worms (Figure, panel B). These ridges also ruled out D.
immitis worms.

When we took the largest diameter of the adult worm
(470 um) into account, we made a diagnosis of D. repens
nematode infection (5). Eggs found in utero (Figure, panel
C) confirmed that the worm was a gravid adult female.
This diagnosis was supported by morphologic features of
the blood microfilariae: terminal extremities that did not
contain nuclei (L. /oa microfilariae have nuclei extending
to the tip of the tail) and short cephalic spaces containing
2-4 nuclei (Figure, panel D; online Technical Appendix
Figure, https://wwwnc.cdc.gov/EID/article/24/9/18-0462-
Techappl.pdf). We measured 25 larvae, and they had an
average length of 376 um (range 357-395 um) and an av-
erage diameter of 9.7 um (range 7.5-10.0 um), all features
compatible with D. repens microfilariae (6,7).

We attempted to provide molecular confirmation of the
infecting species by using 2 PCRs: 1 reported by Gioia et
al. in 2010 (&) and 1 reported by Latrofa et al. in 2012 (9).
Both techniques, which were performed with material from
the adult worm, did not confirm identification of infecting
species, probably because of prolonged preservation of the
worm in formaldehyde.
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D. repens worms seldom fully develop and produce
microfilariae in humans. To our knowledge, 5 such cases
have been reported: 3 with microfilariae in tissues sur-
rounding adult worms and 2 with microfilariae in blood
(10). There might have been immune impairment in our pa-
tient with diabetes, which enabled completion of the worm
cycle, a phenomenon also observed in macaques with de-
creased immunity (4).

In conclusion, this case highlights the need for care-
ful parasitologic examination when clinical and laboratory
findings (i.e., presence of an eye worm and microfilaremia)
lead to a diagnosis that is epidemiologically unexpected.
In addition, clinicians should be aware that similar clinical
presentations might also be increasingly observed in non-
tropical settings.
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Although rubella is epidemic in Indonesia, the phylogenetic
profile of circulating rubella virus strains has not been clari-
fied. In 2017, rubella virus was detected in 2 travelers who
returned from Indonesia to Japan. These strains were clas-
sified into genotype 1E lineage 2, which may be an indig-
enous strain in Indonesia.

Rubella is a mild contagious disease caused by the rubella
virus, genus Rubivirus, family Togaviridae (I). Fetal
death or congenital rubella syndrome (CRS) can occur when
infection arises in pregnant women (/). Rubella infections
and CRS cases have declined in many countries because of
vaccination (2); however, an estimated 110,000 CRS cases
occurred globally in 2010, with almost half developing in
Southeast Asia because routine immunization programs
against rubella virus had scarcely been introduced in these
countries at that time (3,4). As of 2016, of the 11 countries
in Southeast Asia, 8 (Bangladesh, Bhutan, Maldives, Myan-
mar, Nepal, Sri Lanka, Thailand, and Timor-Leste) had intro-
duced routine immunization (5). However, large epidemics
still exist in Southeast Asia, mainly in India and Indonesia,
which had not introduced routine immunization as of 2016
(5). In addition, CRS cases in Indonesia were the highest
worldwide in 2016 (5). Contrarily, only 1 sequence of the
virus in Indonesia was registered in GenBank, from a patient
who returned to the United States in 2011 (Hendersonville.
NC.USA/15.11, accession no. JX477651). Although these
rubella-endemic countries greatly affect the efforts of neigh-
boring countries to control the virus, genetic information of
epidemic strains in Southeast Asia remains unclear.

In October 2017, a 29-year-old man in Japan expe-
rienced a slight fever and sore throat. He had traveled to
Jakarta, Indonesia, in late September, 14 days before symp-
tom onset. He was not previously vaccinated against rubel-
la virus. On day 4 after onset, rashes appeared on his body.
Testing by real-time reverse transcription PCR did not de-
tect the measles virus genome, but it detected rubella virus
genome via throat swab sample collected on day 7 after
onset (6). His illness was diagnosed as rubella; we strongly
suspected that he acquired the infection in Indonesia, be-
cause the incubation period of rubella virus is ~14 days and
Japan has had no domestic rubella epidemic since 2013.

We amplified the E1 protein-coding region genome of
the virus and sequenced the molecular window region (739
nt) (7). We classified this rubella strain into genotype 1E
and deposited it into GenBank (RVs/Osaka.JPN/41.17[1E],
accession no. LC333396). We generated a phylogenetic
tree including 61 strains using the maximum-likelihood
method; it revealed that rubella virus can be classified into
5 distinct lineages (L0-L4), as previously described (7,8).
1E-L1 strains are mainly detected in China and Russia.
1E-L2 strains are mainly detected in or imported from Ma-
laysia, China, and Japan. 1E-L3 strains are detected in or
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