
Various nematode parasites are known to cause 
cutaneous lesions in humans. Some species, such 

as nonlymphatic filaria Onchocerca vorvuls and Loa 
loa, exploit skin tissues to become mature adults and 
reproduce (1,2). Other species, usually animal hook-
worms such as Ancylostoma braziliense and A. caninum, 
as well as other less common species (2,3), remain 
larval or immature and accidentally migrate into cu-
taneous tissues (1). Clinical manifestations of cutane-
ous parasitic infections include migratory nodular le-
sions or erythema when parasites are in the deeper 
part of subcutis and serpiginous creeping eruptions 
when worms migrate through or just under the epi-
dermis. Regardless of clinical manifestation, skin le-
sions caused by nematode parasites tend to be focal, 
except when larva currens of Strongyloides stercoralis 
(2,4) are involved and cause disseminated strongy-
loidiasis. We describe a case of disseminated cutane-
ous nematodiasis caused by Oxyspirura larvae, adult 
nematodes of which are known as avian eyeworms.

The Study
In July 2019, a 41-year-old man from Son La Province, 
northern Vietnam, came to the clinic of the National 
Institute of Malariology, Parasitology, and Entomol-
ogy (Hanoi) with symptoms of disseminated pruritic 

erythema. The patient reported being of Thai ethnic-
ity and told clinicians that he had pruritic lesions for 
several years. The patient used an herbal lotion from 
a local traditional medicine practitioner to treat the 
lesions for a year, but his symptoms did not resolve.

Physical examination revealed numerous ery-
thematous, edematous, and pruritic skin lesions over 
his entire body skin, except for the soles of his feet. 
His back (Figure 1, panel A) and abdomen (Figure 
1, panel B) were particularly affected. While the skin 
lesions were being examined, active larvae sponta-
neously migrated out (Figure 1, panel C) and even 
jumped out (Video 1, https://wwwnc.cdc.gov/EID/
article/26/4/19-1592-V1.htm) from the patient’s skin. 

Hematology and biochemistry test results 
showed a slightly elevated total IgE of 171.2 IU/mL 
(reference range <100 IU/mL), but differential blood 
count, alanine transaminase, aspartate aminotrans-
ferase, creatinine, and other laboratory values were 
within reference limits. Ultrasonography and chest 
radiographs did not detect any abnormalities in 
lungs, liver, gallbladder, pancreas, kidneys, or blad-
der. A fecal sample was negative for nematode eggs 
and larvae. The patient noted that >3 of his neighbors 
had similar lesions, and some others suffered from si-
nusitis and had larvae emerge from their facial skin. 
The patient provided a video of the severe skin le-
sions of his neighbor (Video 2, https://wwwnc.cdc.
gov/EID/article/26/4/19-1592-V2.htm).

We collected 6 specimens of larvae that emerged 
from the patient’s skin for morphologic and molecu-
lar identification. The larvae were 800–850 µm long 
and 170–200-µm wide (Figure 2, panel A). The lar-
vae had a nerve ring 212–250 µm from the anterior 
end (Figure 2, panel B), a clear buccal cavity (Figure 
2, panel C), and an anus 300–350-µm from the poste-
rior end (Figure 2, panel D). The larvae characteristics 
were similar to those of Oxyspirura spp. (5,6). 

We used 3 larvae for molecular identification by 
analyzing a partial 18S rDNA sequence. We extracted 
total DNA from the larvae by using a QIAamp DNA 
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A 41-year-old man from Son La Province, Vietnam, 
sought care for disseminated prurigo-like skin lesions 
from which nematode larvae were emerging. We mor-
phologically and molecularly identified the larvae as Oxy-
spirura sp. Our findings confirm this nematode species 
as a zoonotic pathogen for emerging disease.
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Stool Mini Kit (QIAGEN, https://www.qiagen.com). 
We successfully amplified an ≈900-bp region by PCR 
with primer pairs SSU18A and SSU26R (7). We directly 
sequenced both strands by using an Ab3730 (Thermo-
Fisher, https://www.thermofisher.com) and obtained 
3 identical 884-bp sequences. We deposited sequences 
into DDBJ (http://getentry.ddbj.nig.ac.jp; accession no. 
LC508119) and GenBank (accession no. LC508119). 

Consistent with the morphologic identification, 
a BLAST (http://blast.ncbi.nlm.nih.gov) search re-
vealed that sequences from the larvae had a high 
similarity (96.6%) with that of Oxyspirura petrowi (ac-
cession no. LC316613). We downloaded 33 represen-
tative sequences with >93% similarity among the 100 
highest similar sequences from GenBank and used 
these sequences to reconstruct a phylogenetic tree 
by using MEGA7 (https://www.megasoftware.net) 
and the maximum-likelihood method (8). The ge-
nomic sequence of the larvae from the patient clus-
tered with O. petrowi at a high bootstrap value (93%), 
confirming that the larvae are of Oxyspirura species 

(Appendix Figure, http://wwwnc.cdc.gov/EID/
article/26/4/19-1592-App1.pdf).

Eighty-four species are listed in the genus Oxyspi-
rura (9). Most are avian eyeworms, and only 2 species 
were isolated from primates: O. conjunctivalis from 
a lemur and O. youngi from Patas monkeys (6). Our 
results confirm Oxyspirura larvae as a zoonotic patho-
gen and a cause of human disease. Despite the large 
number of nominal species of the genus, O. petrowi is 
the only species for which 18S rDNA sequences are  
available in GenBank, making identification of the 
larvae to the species level difficult. An investigation 
for adult nematode parasites in poultry raised in the 
patient’s community could help identify the zoonotic 
pathogen in this case. 

We treated the patient with albendazole (400 mg/d) 
for 14 days. His pruritis and lesions persisted but greatly 
improved after 2 months (Figure 1, panel D).

Skin lesions caused by nematode larvae vary de-
pending on the causative pathogens. Cutaneous larva 
migrans caused by A. caninum canine hookworms 
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Figure 1. Lesions on the skin of a patient infected with Oxyspirura larvae, Vietnam. A, B) Lesions on the back and abdomen. C) Lesions 
on the face, with visible larvae (oval). D) Lesions on the patient’s back 2 months after treatment.

Figure 2. Microscopic images of 
Oxyspirura larvae collected from 
an infected patient, Vietnam. 
A) Whole body of Oxyspirura 
larvae; B, C) larvae anterior; 
D) larvae posterior. Scale bars 
indicate 100 µm in panel A, 50 
µm in panels B–D. AN, anus; 
BC, buccal cavity; NR, nerve 
ring; P, papilla.
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or A. braziliense feline hookworms typically appear 
as multiple linear or serpiginous lesions on the feet, 
lower legs, and buttocks (3). Gnathostoma spp. lar-
vae can cause either creeping eruption or migratory 
panniculitis (2,10). In Japan, Spirurina type X larvae 
in scintillant squids, now identified as the larvae of 
Crassicauda giliakiana, cause cutaneous creeping erup-
tions (11). A zoonotic canine filaria, Dirofilaria repens, 
causes nodular lesions on the skin of humans from 
Europe to South Asia (12). Although rare, larvae of 
the free-living nematode Pelodera strongyloides can in-
fect humans and cause multiple pruritic skin lesions 
(13). Regardless of various clinical features, nematode 
larvae in humans usually cause focal skin lesions in 
limited areas (2). The case we report is an unusual 
example of disseminated pruritic lesions caused by 
Oxyspirura larvae.

For transmission, Oxyspirura species require ar-
thropod intermediate hosts, such as cockroaches, 
crickets, and grasshoppers, to develop into infective 
third-stage larvae (5,14). The patient in our case af-
firmed he eats grasshoppers and crickets, which are 
potential intermediate hosts of the nematode and 
could have been the route of transmission. Eating in-
sects is a common traditional custom in many coun-
tries (15), and cutaneous nematodiasis due to Oxyspi-
rura larvae is likely in other locations. 

Conclusions
We describe a case of systemic cutaneous larval ne-
matodiasis caused by Oxyspirura sp. larvae in Son La 
Province, Vietnam. Because most members of this 
genus are parasites of birds, investigation for nema-
todes of poultry in this area and surrounding areas 
is needed to collect adult worms for species identi-
fication. Neighbors of the patient also had the same 
condition, which suggests that Oxyspirura sp. larvae 
could be a public health concern. Further investiga-
tions to determine potential intermediate hosts of 
this nematode, additional cases of cutaneous larval 
nematodiasis in the community, and sources of infec-
tion will enable the control of infections in animals 
and humans. 
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Appendix Figure. Molecular phylogenetic tree reconstructed from 18S rDNA sequences of Oxyspirura larvae from 

skin lesions of a patient, Vietnam. The evolutionary history was inferred by using the maximum likelihood method 

based on the Kimura 2-parameter model. A discrete Gamma distribution was used to model evolutionary rate 

differences among sites (+G). The rate variation model allowed some sites to be evolutionarily invariable (+I). All 

positions containing gaps and missing data were eliminated. Bootstrap values >50% are shown above branches. 

Bold text indicates nucleotide sequences obtained in this study. Scale bar indicates nucleotide substitutions per site. 
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