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Clinical report

Cutaneous myiasis caused by Dermatobia hominis in
Thai travelers: first report in Thailand
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Background: Myiasis is the infestation with fly larvae in live vertebrate hosts. The disease has not been reported
in Thailand.
Method and Results: We report the first case series of cutaneous myiasis caused by Dermatobia hominis in two
Thai travelers who visited Brazil. Two of five travelers were infested with D. hominis larvae. Both presented with
furuncular lesions. Surgical excision was performed for both patients and the larvae were removed. They were
identified as second stage of D. hominis. Sequence data of both mitochondrial and nuclear genes of the larva were
similar to previous reports from Brazil.
Conclusion: With increasing travel into endemic countries of D. hominis, physician should be aware of this
parasitic infestation.
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Myiasis is the infestation with fly larvae in live
vertebrate hosts. Dermatobia hominis (human botfly)
is an obligate parasite that infests man and animals
including live stock and other domestic animals [1].
Additionally, it is the most common cause of cutaneous
myiasis in man [2]. D. hominis occurs in Central and
South American countries. Adult D. hominis has a
vestigial mouth, it cannot feed and can survive for
only a few days. During this short period of life,
adult females deposit packets of eggs on other
arthropods (called phoretic hosts) which include
haematophagous arthropods such as day-flying
mosquitoes (Psorophora), flies (Stomoxys), ticks
(Amblyomma) or event on non-blood feeding flies
(Sarcophaga and Musca) [3]. Eggs are activated to
hatch by the body heat of the vertebrate hosts when
the phoretic host feeds or lands on a vertebrate animal
[4]. The larvae then invade the vertebrate host either
through a hair follicle, bite or by directly burrowing
into the host’s skin within five to ten minutes [3, 5].
After 6 to 12 weeks of full larval development, the
mature larva emerges from the host’s skin and drops
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to the ground for pupation. It finally develops into an
adult fly and the cycle can then repeat [6]. This type
of insect infestation can be found in Central and South
American countries, e.g. Brazil. However, there is
yet no previous report from Thai travelers who visited
and returned infested. Herein, we report the first case
series of imported cutaneous myiasis in Thailand from
two travelers returning from Brazil. This study also
demonstrates the use of internal transcribed spacer 2
(ITS2) and mitochondrial cytochrome oxidase (COICOII) gene sequences to provide DNA-based
identification and confirm whether they were indeed
infested in Brazil.
Case report
A 33 (case 1) and a 43 (case 2) year old men
traveled to Brazil together. They noticed small papules
on their left arm two days before they left Brazil to
return to Thailand. One week after arrival, they
observed that the lesions became enlarged and
inflamed. After taking an oral antibiotic for a week,
they found that the lesions did not improve and there
was serosanguineous exudate excreting from a central
pore of the lesion. They presented to a private hospital.
The initial diagnosis was foreign body abscess.
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Case 1
The furuncular lesion was located at the ventral
side of the left forearm with a central pore. The size
of the lesion was approximately 2×1.5 cm. Surgical
excision was performed under local anesthesia
(Figure 1A). The bottle-neck shaped larva,
approximately 7×5 mm, was recovered. The posterior
end of the larva was cut during the operation. Strong
spines around the body of the larva could be observed
macroscopically. The larva was identified as a second
larval stage of D. hominis (Figure 1B). Molecular
identification by sequence comparison is described
below.

Case 2
The furuncular lesion was on the dorsal side of
the left arm just above the elbow and approximately
1.5×1.5 cm in size (Figure 2A). Surgical excision was
performed. A botfly larva was observed. The larva
and soft tissue were removed (Figure 2B). The live
larva was of bottle-neck shape, approximately 10×5
mm in size. The larva presented with many rows
of backward projecting spines around the body
(Figure 3). A prominent pair of cephalic hooks
(Figure 4A) and posterior spiracles were seen
(Figure 4B).

Figure 1. A: Surgical specimen from first case, a second stage larva of D. hominis (arrow). B: The larva of D. hominis
from the first case. Tail of the larva was cut during the operation.

Figure 2. Furuncular lesion at ventral side of left forearm (A) with a central pore where serosanguineous exudates was
drained (arrow). Surgical removal from second case (B), a live second stage larva of D. hominis (arrow).
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Figure 3. Alive second larva of D. hominis from second case.

Figure 4. Anterior part of D. hominis larva (A), a pair of cephalic hooks (Arrow) and rows of backward projecting
spines around the body. Posterior end of D. hominis larva (B), a pair of posterior spiracles (arrow).

Molecular Identification Methods
DNA extraction
Genomic DNA was extracted from the whole
larva of the first case using QIAamp DNA mini kit
(QIAGEN Inc., Valencia, CA, USA) according to the
manufacturer’s instructions. The eluted DNA was
verified by spectrophotometer and diluted with 10 mM
Tris-EDTA buffer, pH 8.0 to a concentration of
50 ng/μl and then stored at 4°C until the test.
PCR amplification and DNA sequencing
To retrieve sequence data of ITS2, two oligo
sequences [7] as follows: 5’TGCTTGGACTACA
TATGGTTGA3’and 5’GTAGTCCCATATGAGTTG

AGGTT3’ were synthesized for forward and reverse
primers, respectively. For COI-COII, the forward
primer 5’CAGCTACTTTATGAGCTTTAGG-3’ and
reverse primer 5’GAGACCATTACTTGCTTTCAG
TCATCT-3’ were designed from previous studies
[8, 9]. The PCR reactions were carried out in a
GeneAmp PCR System 2400 thermal cycler (Applied
Biosystem, Foster city, CA, USA) using the condition
as follows: the initial denaturation (94°C for three
minutes); followed by 30 cycles of 94°C for 45
seconds, 60°C (ITS2), or 56°C (COI-COII) for 45
seconds and 72°C for 1.0 minutes, and the final
extension at 72°C for 10 minutes. The PCR
amplification reaction was set up in a final volume of
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25 μl, containing 150 ng of extracted DNA, 0.4 mM
of each primer, 2.5 mM of MgCl2, 200 mM of dNTPs
and 1 unit of Taq DNA polymerase (Fermentas,
USA).The PCR products were detected in 1%
agarose gel (Figure 5) and then purified by using a
Perfectprep Gel Cleanup kit (Eppendorf, Germany)
following the manufacturer’s instructions. Direct DNA
sequencing was performed with the primer pairs
described previously (1 st BASE Laboratories,
Malaysia).
Sequence analysis
Nucleotide sequences were prepared using
Chromas Lite version 2.01 (http://www.technelysium.
com.au) and aligned for maximum score comparison
by the BLAST programme in NCBI website (http://
www.ncbi.nlm.gov/BLAST). Two identified
sequences with related data from this study were
submitted and assigned for accession numbers as
HQ215834 for ITS2 and HQ334260 for COI-COII
in the GenBank database. Sequences were also
aligned and compared with sequences data obtained
from GenBank and sequence identity was calculated
by using the Clustal W algorithm implemented in the
BioEdit Sequence Alignment Editor v. 6.0.7 (http://
www.mbio.ncsu.edu/BioEdit/bioedit.html) (Figures 6
and 7).

Result and discussion
Although myiasis caused by D. hominis has been
reported in many parts of the world, including as
imported cases in the United States [1, 5, 10], United
Kingdom [11], the Netherlands [2], Austria [12], Italy
[13], and Japan [14], it was never reported from South
East Asian countries. Here we describe two cases of
Thai travelers infested by D.hominis. Both patients
developed typical signs of furnicular myiasis on their
extremities. Although the larvae obtained by surgical
removal were identified by morphological appearance,
molecular study provided more information of the
source of infestation by comparison with sequence
data in GenBank. The primer sets used in this study
have been successfully used for identification of other
fly species of the Order Diptera (suborder
Brachycera) [7, 8, 9, 15]. This report demonstrated
the use of these primer sets to amplify the ITS2 and
COI-II genes of D. hominis, and obtained expected
PCR products of approximately 645 bp and 1300 bp
for the ITS2 and COI-II genes respectively
(Figure 5). Sequence analysis of the ITS2 and COIII genes by the BLAST programme compared with
the GenBank database, found that the percentage of
similarity was equal to 99% with expected value =
0.0 for both ITS2 and COI-COII sequences. Thus, it
could be concluded that the species of this larva was

Figure 5. 1% agarose gel electrophoresis demonstrates the PCR products of amplified ITS2 and COI-II genes of
D. hominis. Lane 1; 100bp marker (Fermentas, USA), lane 2, and lane 3; PCR products of amplified ITS2 and
COI-II gene regions respectively.
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Figure 6. Nucleotide sequence alignment of D. hominis ITS2 gene from GenBank (EF560183) and D. hominis ITS2 gene
from the patient (HQ215834).

D. hominis. This confirmed that this infection
occurred in Brazil since the sequences are matched
with GenBank sequence studied in Brazil (EF560183
for ITS2 and AY463155 for COI-COII) and confirm
to the travel history to Brazil. Therefore, our data are
the first report for Thai travelers infected with botfly
myiasis and successfully show the application of
molecular markers.
Myiasis is an infestation by fly larva in living
mammals. Several fly species can cause furuncular
myiasis in humans including D. hominis (human
botfly) in Central and South American countries,
Cordylobia anthropophaga (African tumbu fly) in
Africa and Hypoderma spp. in North America,
Europe, Africa and Asia [16]. D. hominis is an obligate
parasite, all larval stages need to develop on a
mammalian host, including humans. Dermatobia,
Hypoderma and Cordylobia infection. They can
cause skin lesions which may lead to misdiagnosis if
this condition is not known to the local physician. Some
studies stated that patients were usually given
antibiotics or/and topical steroid cream without
improvement [11, 14, 17]. The hallmark of this infection
is a central pore and moving nodule. Apart from
myiasis caused by D. hominis in the Americas,

another common cause of furuncular myiasis is the
tumbu fly (C. anthropophaga) which predominates
in continental Africa south of the Sahara. It causes
boil-like (furuncular) lesions, similar to myiasis caused
by D. hominis [3]. The life cycle of the tumbu fly has
been documented by Blacklock and Thompson [18].
This parasite has a different life cycle to D. hominis.
The female deposits batches of 200-300 eggs on dry,
shaded ground often laid them on laundry being hung
out to dry. Larvae hatch one to three days after been
deposited, and survive for 9 to 15 days without food.
The larvae then wait for a mammal, often man, to use
the clothing and invade skin. One of the authors, while
working in West Africa, encountered one expatriate
with almost a dozen mature larvae in his groin region,
underneath his underwear. His native servant
instructed him to cover the “blow hole” in the center
of the lesions with Vaseline. Within hours, the larvae
had partly come out of the opening and could be easily
extracted. The lesions then healed without
complications within one week. No surgery or further
treatement was necessary. It is therefore prudent not
to hang laundry to dry outside in Africa. If this cannot
be avoided, it must be aggressively ironed with a very
hot iron. Many tourists from Asia are now known to
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Figure 7. Nucleotide sequence alignment of D. hominis COI-COII gene from GenBank (AY463155) and D. hominis COICOII gene from the patient (HQ334260).

travel to East and West Africa where tumbu fly myiasis
is common. Although both bot fly and tumbu fly
infestations show explicit furuncular lesions,
differentiation between these two species is showed
in Table 1.
Treatment of myiasis caused by D. hominis and
C. anthropophagi is to remove the larvae from skin
either by suffocating them using Vaseline and by
squeezing the larvae out of the skin or by surgery.

Prophylaxis for travelers who are going into endemic
areas is to avoid insect bites by using repellants in
case of bot fly, and avoiding hanging laundry to dry
outside in case of tumbu fly. Obtaining a travel history
can help to establish a provisional diagnosis and
may avoid surgery. Thai travelers to risk zones of
infestation should take precautions against insect
exposure and avoid exposing washed closing and
themselves to flies.
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Table 1. Comparison between D. hominis (bot fly) and Cordylobia anthropophaga (tumbu fly).
Fly Species

Endemic area

Number of lesion/case

Mode of transmission

D. hominis (bot fly)

Central and South
Americas
Continental Africa
south of the Sahara

One to few furuncular
lesions
Multiple furuncular
lesions

Indirect (Phoretic hosts) [12, 19, 20, 21]

Cordylobia anthropophaga
(tumbu fly)
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