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Oestrus ovis (Diptera: Oestridae), the sheep bot fly, 
is a cosmopolitan parasite of small ruminants, 

widespread in hot and dry regions, including coun-
tries bordering the Mediterranean Sea. Accidental hu-
man infestations by O. ovis flies have been reported 
from around the world (1,2). We report a case of hu-
man O. ovis nasal myiasis in which pupation occurred 
within the human host. The diagnosis was confirmed 
by molecular identification of the parasite using PCR 
followed by DNA sequencing.

The patient was a 58-year-old woman in Greece 
who worked outdoors on a Greek island, adjacent to 

a field with grazing sheep. It was September, during 
hot and dry weather, and she noticed numerous flies 
swarming around her face. Approximately 1 week 
later, she had onset of progressive maxillary pain, 
followed over the next 2–3 weeks by severe cough-
ing. She reported no other symptoms. On October 
15, she sought medical attention after she sneezed 
and “worms” started coming out of her nose. An  
otolaryngologist surgically removed 10 larvae of vari-
ous stages and 1 pupa from her maxillary sinus. She 
was treated with nasal decongestants and made a 
complete recovery. None of her co-workers reported 
similar symptoms.

We examined 2 of the larvae and part of a pupar-
ium (Figure). The puparium fragment was ≈10 mm 
long, black, and wrinkled and contained remnants 
of the pupa. One larva was yellowish, measured ≈15 
mm, and exhibited rows of spines ventrally, with 
a bare preanal bulge; its posterior peritremes were 
circular with a central button and no distinct su-
ture. The second larva measured ≈20 mm, was light 
brown, and displayed broad transverse blackish 
bands dorsally. On the basis of size and morphol-
ogy, we identified both larvae as third instar (L3)  
O. ovis bot fly.

We extracted genomic DNA from the pu-
pal casing by using DNAzol (Molecular Research 
Center, https://www.mrcgene.com) according to 
the manufacturer’s instructions. We amplified a 
392-bp fragment of the mitochondrial cytochrome 
c oxidase I gene and a 190-bp fragment of the ri-
bosomal DNA 28S gene, as previously described 
(3). Both PCR reactions produced specific bands 
at the expected sizes. We purified the products by 
using the GeneJet PCR Purification Kit (Thermo 
Fisher Scientific, https://www.thermofisher.com) 

We report a case of human Oestrus ovis nasal myia-
sis in Greece, in which pupation occurred within the 
human host. Ten larvae in various stages of develop-
ment and 1 puparium were expelled or extracted from 
the patient’s maxillary sinus. Diagnosis was confirmed 
through morphologic identification and by PCR, fol-
lowed by DNA sequencing.

Figure. Third instar Oestrus ovis larva and puparium retrieved from nasal sinuses of a 58-year-old female patient, Greece. A) The third 
instar was yellowish, with rows of spines on the ventral surface. B) The posterior peritremes were circular with a central button. C) The 
broken puparium was black and wrinkled and contained remnants of the pupa.
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and sequenced them (GENEWIZ, https://www.
genewiz.com). Sequencing results demonstrated 
100% identity of the amplified fragments with 
their corresponding GenBank sequences (acces-
sion no. KX268655.1 for cox1 and KP974974.1 for 
28S rDNA). We performed alignments by using the 
ClustaW function in BioEdit version 7.2.5 (https://
thalljiscience.github.io).

Myiasis can be classified ecologically as obliga-
tory (caused by larvae that require a living verte-
brate host), facultative (caused by free-living larvae 
that may opportunistically develop in hosts), and 
accidental (caused by free-living larvae, unable to 
complete their life cycle in a host). Anatomically, 
myiasis is categorized by affected site as sanguinivo-
rous, cutaneous (furuncular or migratory), wound, 
or cavitary (e.g., cerebral, aural, nasal, or ophthal-
momyiasis) (1).

The O. ovis life cycle within its natural hosts, 
sheep and goats, is well-documented. The female 
deposits first instar (L1) larvae into the animal’s nos-
trils, which migrate upward into the nasal passages 
and paranasal sinuses, where they feed, grow, and 
molt. They are expelled as third instar (L3) larvae, 
burrow into the soil, and pupate. O. ovis bot flies in-
frequently affect humans, most often depositing lar-
vae in the conjunctival sac and rarely into the nos-
trils, mouth, or external auditory meatus. The most 
common clinical manifestation is acute catarrhal 
conjunctivitis, typically preceded by the sudden sen-
sation of a foreign body (1). Until recently, it was be-
lieved that O. ovis larvae could not develop beyond 
the L1 stage in humans. In recent years, however, 
L2 (4) and L3 (5,6) larvae have been recovered from 
human case-patients, typically in the setting of im-
munosuppression or in patients with traumatic or 
anatomic abnormalities of the nasal passages. Of 
the 5 reported cases of O. ovis myiasis in travelers 
returning from Greece, 4 involved L1 (7–10) and 1 
involved L2 larvae (4).

The patient we report had a severely deviated 
nasal septum and appears to have been inoculated 
with a large larval burden. From a purely anatomic 
perspective, we hypothesize that the combination of 
high larval numbers and septum deviation impeded 
normal egress from the nasal passages, permitting 
progression to the L3 stage and, in 1 instance, pupa-
tion. Of note, L3 larvae that become trapped within the 
sinuses of animals are not known to pupate; instead, 
they desiccate, liquefy, or calcify, with occasional 
bacterial superinfection. Pupation of O. ovis larvae 
within any mammalian host is considered biologi-
cally implausible. The paranasal sinus environment  

does not meet temperature and humidity require-
ments for pupation, and host secretions, immune 
responses, and resident microbiota create a hostile 
milieu for pupal development. In our patient, un-
identified anatomic or physiologic factors within 
the paranasal sinuses, probably including her severe 
septum deviation, apparently permitted pupation. 
Alternatively, this case may represent an early indi-
cation of evolutionary adaptation, enabling O. ovis 
parasites to complete their life cycle in humans. In 
either scenario, additional cases and data are need-
ed to understand this phenomenon, but clinicians 
should be aware of the potential for human bot fly 
infections in endemic areas.
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Crimean-Congo hemorrhagic fever (CCHF) is a 
tickborne viral disease that is endemic to sub-

Saharan Africa and has a widespread global distri-
bution (1). CCHF virus (CCHFV) belongs to the Or-
thonairovirus genus, in the Nairoviridae family of the 
Bunyaviridae order (2). Hyalomma spp. ticks transmit 
CCHFV through bites, but the virus also can be trans-
mitted to humans via contact with infected blood (1). 
During outbreaks, case-fatality rates can be as high as 
60%, and the incubation period is ≈1–6 days, depend-
ing on the transmission route. Infections are charac-
terized by a wide range of symptoms, including but 
not limited to nonspecific fever, myalgia, headache, 
diarrhea, nausea, and vomiting (3). 

In the Democratic Republic of the Congo (DRC), 
reported cases have been limited to 2 zoonotic trans-
missions since 1956 (4,5). Even so, CCHF cases are 
likely undetected because of limited surveillance in 
the country. Furthermore, no serologic evaluation in 
humans has been reported from DRC. To shed light 
on CCHFV prevalence in the country, we examined 
blood samples taken from a pygmy hunter-gatherer 
population in Watsa, in northeastern DRC, a popula-
tion that has frequent contact with wildlife (6). We re-
cruited 300 participants from 39 different settlements, 
150 men and 150 women, whose mean age was 32.2 
(SD +14.6) years. Study participants were invited to 
the study site, where they received informed consent 
before we administered a questionnaire and collected 
blood samples. We used a database previously gen-
erated as part of a Marburg hemorrhagic fever virus 
seroprevalence investigation (7) (Appendix, https://
wwwnc.cdc.gov/EID/article/32/3/25-1171-App1.
pdf) to record interview responses and find evidence 
of CCHFV circulating within the region. 

Using an ELISA assay, we observed a 4% (n = 12) 
IgG seroprevalence. Most (83.3%, n = 10) of those pos-
itive were female; only 2 men were seropositive (odds 
ratio [OR] = 5.286; p = 0.035). We noted no significant 
difference in age between the seropositive and sero-
negative population, and the mean age of seroposi-
tive participants did not deviate from mean age of the 
study population (Table).

Our investigation questionnaire did not ask 
whether volunteers were involved in farming. Because 
pygmies’ subsistence activities do not include farming 
(6), seropositive donors more likely encountered viral 
vectors in the forest during traditional hunter-gatherer 
activities. Sociologically, male members of the com-
munity are predominantly expected to hunt, bringing 
home carcasses to be butchered by female members. 
Among participants, 60% stated they practiced hunt-
ing as their primary means of subsistence; the other 

We evaluated human Crimean-Congo hemorrhagic fever 
virus (CCHFV) seroprevalence in hunter-gatherer popu-
lations of northeastern Democratic Republic of the Con-
go. We tested blood from 300 participants for CCHFV 
antibodies; 4% were CCHFV-positive. CCHFV likely has 
been circulating undetected in the country, indicating the 
need for a more robust surveillance system.


