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Case Report: Molecular Characterization of Ancylostoma braziliense Larvae in a

Patient with Hookworm-Related Cutaneous Larva Migrans
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Abstract. We report a case of hookworm-related cutaneous larva migrans diagnosed microscopically. Viable hook-
worm larvae were found by microscopic examination of a skin scraping from follicular lesions. Amplification and
sequencing of the internal transcribed spacer 2 allowed the specific identification of the larvae as Ancylostoma braziliense.

INTRODUCTION

Hookworm-related cutaneous larva migrans (HrCLM) is a
parasitic skin disease frequently seen in patients returning
from travel abroad.1,2 It usually presents as a creeping der-
matitis (often located on feet) and more seldomly, as follicu-
litis.3,4 HrCLM is considered as a clinical diagnosis,1,2 and the
detection of hookworm larvae is rarely possible. We describe
a patient in which culprit larvae could be recovered from a
folliculitis lesion and also identified by polymerase chain
reaction (PCR) and sequencing of the internal transcribed
spacer 2 (ITS2) region.

CASE REPORT

In August of 2011, a 34-year-old French woman presented
in our department with a localized itchy rash after returning
from a 2-week trip in Guadeloupe (French West Indies).
Most of her time was spent lying on a towel on a sandy beach
in a two-piece bathing suit. She did not see any stray cats or
dogs on the beach. Two days before returning to France, she
noticed pruriginous pimples on her trunk and left breast. She
did not complain of any other symptom, and she did not
recall any insect bites or stings; 7 days after she returned
(9 days after the onset of symptoms), she visited her general
practitioner and was treated for HrCLM with a single dose of
oral ivermectine (12 mg), 10% based albendazole ointment,
and topical corticosteroid.
Two days after consultation with her general practitioner, the

patient presented in our department with persistent pruritus
and a rash located on her belly and left breast, which consisted
of roughly 12 erythematous papules and pustules (about 3 mm
in diameter) associated with multiple lesions of creeping der-
matitis (about 2 mm in width and 20–50 mm in length), some
of them emerging from the follicular canal (Figure 1).
Skin scraping of approximately six follicular lesions

revealed three living nematode larvae. The larvae all
displayed the same phenotypical characteristics. The length
and width of the larvae were approximately 650 and 20 mm,
respectively (Figure 2). The oral apparatus consisted of a

small buccal capsule (3 +15 mm). The esophagus extended as
a longitudinal column to the enlarged posterior bulb. The
length of the esophagus represented less than one-third of
the total length of the larvae (Figure 3). All these morpho-
logical features were in accordance with the morphological
criteria of Ancylostoma that were defined in the work by
Nichols5 in the 1950s.
Genomic DNA of two larvae was extracted using the

DNA IQ system and Tissue and Hair Extraction kit
(Promega, Madison, WI) according to the manufacturer’s
instructions. Amplification of ITS2 was performed in a final
volume of 50 mL containing GC reaction buffer, Phusion
High-Fidelity DNA polymerase (1 unit; Finnzymes, Espoo,
Finland), forward and reverse primers (NC1: 5¢-ACGTCTG-
GTTCAGGGTTGTT-3¢; NC2: 5¢-TTAGTTTCTTTTCCTC-
CGCT-3¢; 0.8 mM each), 2¢-deoxynucleoside 5¢-triphosphate
(dNTPs; 200 mM each), and extracted DNA. The amplifica-
tion program was 1 cycle of denaturation (94°C, 5 minutes),
30 cycles of denaturation (94°C, 30 seconds), annealing
(55°C, 30 seconds), and polymerization (72°C, 30 seconds)
followed by 1 cycle of final extension (72°C, 7 minutes). PCR
product was confirmed by a 2% agarose gel electrophoresis
and sent for purification and sequencing to MWG Eurofins
Operon (Ebersberg, Germany). Nucleotide sequence was
entered into the Basic Local Alignment Search Tool
(BLAST)6 and queried against the whole nucleotide collec-
tion. The resulting evidence identified the culprit larvae as
A. braziliense (GenBank sequence database accession number
DQ438061.1, 711 bp, e-value of 10–137, 100% of identity from
nucleotide 443 to nucleotide 711).
Because of the extent of skin lesions and the presence of

still living nematode larvae, the patient was treated with a
second dose of oral ivermectine (12 mg). Topical treatment
was stopped. In a follow-up phone interview 2 weeks later,
the patient described a dramatic decrease in pruritus 2 days
after consulting our department, but she stated that she self-
administered another dose of oral ivermectine (12 mg) 2 days
after the second dose. The clinical lesions present on the
patient persisted much longer than the pruritus.

DISCUSSION

To the best of our knowledge, this case is the first case
where the HrCLM culprit larvae were found by skin scraping
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Pitié-Salpêtrière, 47 bd de l’Hôpital, 75013 Paris, France. E-mail:
lejoncour.alexandre@gmail.com

843



and identified at the species level with molecular techniques
as A. braziliense.
Most cases of HrCLM are reported in tourists who have

visited beaches in regions where A. braziliense is endemic in
dogs and cats,7 such as the French West Indies. HrCLM does
not occur after beach exposure in regions like the Pacific
coast of the United States8 and Mexico, where A. braziliense
is not present in cats and dogs. The species A. braziliense was
not found in a survey of a large number of dogs and cats in
Australia, which could explain the lack of HrCLM in people
frequenting beaches in that country.9 This finding is concor-
dant with the results of old studies, where human volunteers
presented with creeping dermatitis after having been experi-
mentally infected with larvae of A. braziliense.10

In the current study, we found three hookworm larvae by
microscopic examination of the skin scrapings from a follicu-
lar skin lesion, which has previously only been described in
three other instances.11–13 HrCLM hallmark is the presence
of creeping dermatitis. Another rare but documented symp-
tom of HrCLM is the presence of folliculitis lesions. Contrary

to lesions of creeping dermatitis, it is possible to extract
hookworm larvae from folliculitis lesions. In cases of follicu-
litis where histological data are available, it has been shown
that the hookworm larvae are trapped in the follicular canal
and therefore, can be extracted from the lesions.11,12,14–16

Conversely, in cases of creeping dermatitis, the culprit larvae
are located somewhere beyond the extremity of the cutane-
ous trail. Therefore, the ability to extract the larva is only
possible when the creeping dermatitis is associated with fol-
liculitis. However, folliculitis has only been described in 3%
of the patients with HrCLM.4

According to old experimental studies, the hookworm spe-
cies A. braziliense and A. caninum were considered to be the
leading causes of HrCLM.17 However, there are existing data
in patients with CLM referring to the identification of the
culprit larva after skin scrapping11–13 or cutaneous
biopsy.11,14–16,18 In such circumstances, only A. caninum14

and uncharacterized Ancylostoma spp.13,15,18 have been
diagnosed according to morphologic criteria as well as

Figure 1. HrCLM presenting with papulo-pustular lesions of folliculitis (thin arrow) associated with multiple trails of creeping dermatitis
(broad arrow).

Figure 2. Living hookworm larva recovered from a skin scraping
of a lesion of folliculitis (Optical microscope, +10).

Figure 3. Microscopic examination of a larva recovered from a
scraping of folliculitis lesions. (A) buccal capsule, (B) esophagus with
posterior bulb (Optical microscope).

844 LE JONCOUR AND OTHERS



Pelodera strongyloides.11,12,16 A. caninum is the only species
that has been identified according to the morphological
criteria defined in the work by Nichols5 in the 1950s in a
single case of HrCLM.14 Given the morphological similari-
ties between A. ceylanicum and A. braziliense, the previous
literature is difficult to use as a reference for identification
of the species.7 The advent of biomolecular techniques has
shown that morphological criteria are not reliable enough
to distinguish between different species of Ancylostoma
larvae.7 Therefore, this case is the first case of HrCLM
in which a hookworm species could be identified by
molecular techniques.
In a typical case of HrCLM, a single dose of ivermectin

cures more than 95% of the patients.4 It is noteworthy that
we found three viable hookworm larvae in the skin, although
our patient had received a 12-mg oral dose of ivermectin
2 days previously. However, in patients where hookworm
folliculitis is present, the need for prolonged treatment has
been previously described.2,3 The need for prolonged treat-
ment in such instances is confirmed in this case report.

CONCLUSION

Physicians should pay attention to the existence of lesions of
folliculitis when they examine a patient with creeping derma-
titis. As shown in this case study, the diagnosis of HrCLM can
be confirmed by microscopic examination of a skin scraping,
and molecular techniques can aid in the identification of the
specific hookworm species responsible for HrCLM.
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