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Abstract
Interleukin (IL)-18 cascade-mediated mechanism is deeply
involved in host defense against parasitic infections both in
vivo and in vitro. A patient who acquired hookworm-related
cutaneous larva migrans (HrCLM) in Pattaya, Thailand, was
investigated for the transition of serum Th2 cytokines.
A 5-year-old healthy girl had walked barefoot on a beach
in Pattaya, Thailand. After returning to Japan, linear red
nodules appeared on her foot plantar and dorsum. Although
the parasite remained undetected in a surgery, she was
administered oral ivermectin twice at 1-week interval. Her
eosinophil count, immunoglobulin (Ig) E level, and serum
immune-related Th2 cytokine levels (IL-3, IL-4, IL-5, IL-13,
IL-18, and IL-33) were sequentially measured.
The IL-18 cascade was found to be largely involved in HrCLM. IL-18 and IL-13 exerted an anthelmintic action along
with increased eosinophil counts.
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Introduction
One of the symptoms of creeping disease in
humans is the accidental occurrence of hookwormrelated cutaneous larva migrans (HrCLM). It usually
occurs following contact with soil, sand, and mud
found on beaches in tropical countries. Skin eruptions,
such as linear nodules, appear on the foot and lower

extremities. Misdiagnosis and inefficient treatment
for travelers have often been reported [1-3]. Although
the parasite species remained unidentified in our case,
the characteristic skin eruption in combination with
travel history to an endemic region helped to establish
the diagnosis. The underlying mechanism for the
appearance of Th2 cytokines in HrCLM remains unclear.
Here, we described a case of transition of plasma Th2
cytokines in a patient with HrCLM who acquired the
infection in Pattaya, Thailand.

Case Report
A 5-year-old healthy girl presented to our department with the complaint of moving subcutaneous linear red nodules on the plantar and dorsum of her foot
(Figure 1A). She had visited Pattaya, Thailand, with her
family 21 days ago and had walked barefoot on a beach.
She did not exhibit any other symptoms, such as fever,
abdominal pain, or respiratory abnormalities. Based on
the information regarding the visit to Thailand and limited foot linear nodules, several parasites, including
Ancylostoma ceylanicum, A. caninum, A. braziliense, A.
duodenale, Uncinaria stenocephala, and Necator americanus, were suspected. Initially, the diagnosis was unclear; therefore, we obtained informed consent from
her parents before surgery. Two days after her first visit
to our department, the five suspected skin lesions were
excised under general anesthesia. However, the moving
nodules reappeared 9 days postoperatively (Figure 1B).
Although we observed spongiosis with band-like eosinophil and neutrophil infiltration in the dermis, no parasite was identified from any of the excised specimens
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Figure 1: A) Linear red nodules visible on the foot were observed during the first consultation; B) Recurrence of the linear
nodule was noticed postoperatively.

hematoxylin–eosin stain; 10×
Figure 2: The hematoxylin and eosin (H&E) section of the
excised specimen shows spongiosis with band-like eosinophil and neutrophil infiltration in the dermis.

(Figure 2). She was orally administered ivermectin (3
mg) twice with at 1-week interval. Thereafter, the eruption did not reappear. We performed antibody screening using an antiparasite test (SRL Inc., Tokyo, Japan).
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Liver fluke and Cysticercus cellulosae showed false positive results; however, immunoglobulin G (IgG) antibody titer did not elevate in the recovery stage compared
to that in the acute stage. Anti-IgG-specific antibodies
were negative for Dirofilaria immitis, Toxocara canis,
Ascaris suum, Anisakis, Gnathostoma, Strongyloides
stercoralis, Paragonimus westermani, P. miyazaki, Fasciola hepatica, and Spirometra erinaceieuropaei at all
stages. Based on these results, we suspected that the
patient had acquired HrCLM because many cases of creeping disease caused due to hookworms have been reported in Thailand [4]. We discussed regarding the type
of parasite that may have caused HrCLM and transition
of Th2 cytokines in the current case. DNA was extracted
from paraffin-embedded tissue at resection, and polymerase chain reaction (PCR) was performed using specific primers for A. ceylanium [4-6], A. caninum [4-6],
A. Brasiliense [6,7], A. duodenale [4], U. stenocephala
[6], and N. americanus [4]; however, no amplification
was detected. For further investigation, the eosinophil
count, IgE level, and serum immune-related Th2 cytokine levels (IL-3, IL-4, IL-5, IL-13, IL-18, and IL-33) were
measured at the first visit, after 2 days postoperatively,
at the time of recurrence (after 9 days), after the first
dose of ivermectin (after 16 days), and after the second
dose of ivermectin (after 42 days). The results of cytokine concentration are shown in (Figure 3). IL-3, IL-4, and
IL-33 levels were below the detection limit. IL-13 and
IL-18 levels were decreased postoperatively, elevated at
recurrence, and decreased again after ivermectin administration. IL-5 levels gradually decreased.
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Figure 3: The sequential data of IL-5, IL-13, IL-18, IgE, and eosinophil counts.

Discussion
IL-18 cascade-mediated mechanism is involved in
host defense against parasitic infections, including that
caused by Strongyloides venezuelensis [8,9]. IL-13, a
Th2 cytokine, induces IgE and eosinophil production
during parasitic infections. IL-18 and IL-13 levels were
slightly decreased postoperatively but increased
during the recurrence stage. The transition of IL18 and IL-13 levels revealed the active movement of
hookworm and host defense against the parasite. IL13 and IL-18 production would be more enhanced after
second time taking ivermectin. This was probably due
to killing whole parasites, resulting in the increase of
further inflammation. Eosinophil counts, IL-5, and IgE
levels correlated well with the treatment procedure.
IL-5 levels reportedly decreased following ivermectin
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administration [10]. IL-5 level decreased gradually
but the IL-18 and IL-13 directly corresponding to the
recurrence and treatment. Without the presence of
specific pathogen, over production of IL-18 induces
Th2 skewing, causing the hyper production of IL-4, IL5, and IL-13. Although IL-4 and IL-13 share the same
receptor subunit, IL-5 dose not. This discordance may
influence the different pattern of cytokine fluctuate.
Taken together, we described the transition of Th2
cytokines, which were largely involved in HrCLM,
in a patient with acquired HrCLM. Furthermore, IL18, in combination with IL-13, was associated with
anthelmintic mechanism.
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