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Abstract Cutaneous manifestations of parasitic infections of-
ten result in discomfort, debilitation, and even stigmatization.
Data on cutaneous manifestations of parasitic infections, how-
ever, are limited. This article provides updates on the cutane-
ous manifestations of parasitic infections which are known to
occur in Western Pacific and Southeast Asian regions, such as
scabies, pediculosis, cutaneous larva migrans, larva currens,
cutaneous schistosomiasis, cutaneous enterobiasis, cutaneous
cysticercosis, acute dermatolymphangioadenitis (lymphatic
filariasis), and cutaneous amoebiasis. The lack of epidemio-
logical data on these conditions suggests the need for im-
provements in recording and reporting of cases. Utilization
of advance diagnostic modalities and capacity building of
health workers are important for proper case management.
Cutaneous manifestations of parasitic infections are a topic
rarely studied and thus represent an opportunity for further
research.
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Introduction

Cutaneous manifestations of parasitic infections, such as cu-
taneous larva migrans (CLM, hookworm infection) and larva
currens (strongyloidiasis), occur worldwide and have been
known since ancient times [1]. These often result in discom-
fort, debilitation, and even stigmatization. Available data on
cutaneous manifestations of parasitic infections are limited
and new and atypical cutaneous manifestations are being de-
scribed. Thus, there is a need to update the existing knowledge
on cutaneous manifestations of parasitic infections. This will
be important in guiding physicians and public health workers
in managing these conditions. It may also guide policy makers
in improving strategies on management of parasitic infections.
This aim of this review is to provide updates on the etiology,
pathology, clinical manifestations, epidemiology, diagnosis,
and treatment of selected cutaneous manifestations of parasitic
infections which are known to occur in Western Pacific and
Southeast Asian regions.

Methods

Searches of PubMed using Medical Subject Headings
(MESH), and of Scopus and the Public Library of Sciences
(PLoS) were performed using the search terms, “parasitic
infections”, “cutaneous manifestation of parasitic infections”,
“scabies”, “pediculosis”, “cutancous larva migrans”,
“hookworm infections”, “larva currens”, “strongyloidiasis”,
“schistosomiasis”, “enterobiasis”, “cysticercosis”,
“lymphatic filariasis”, “acute dermatolymphangioadenitis”,
“amoebiasis”, and other related terms. Google Scholar, the
websites of the World Health Organization (WHO) and the
Centers for Disease Control and Prevention (CDC), and the
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Library were also searched using similar key words. Articles
gathered were examined and assessed for inclusion based on
the authors’ objectives.

Results

The cutaneous manifestations of parasitic infections described
in this article are those with relative importance in the Western
Pacific and Southeast Asian regions. These include scabies,
pediculosis, CLM, larva currens, cutaneous schistosomiasis,
cutaneous enterobiasis, cutaneous cysticercosis, acute
dermatolymphangioadenitis (lymphatic filariasis, LF), and cu-
taneous amoebiasis (Table 1).

Scabies

Scabies, caused by Sarcoptes scabiei var. hominis, is a conta-
gious skin infestation manifested as a pimple-like rash. It is
commonly found on the hands, especially the web between
the fingers, skin folds of the wrist, elbow or knee, penis, and
breast or shoulder [2]. The pathognomonic sign is the burrow,
characterized by a short, wavy, scaly, grey line on the skin
surface [3]. Transmission occurs through direct skin-to-skin
contact for at least 15 minutes to allow the transfer of mites
from one person to another [4]. Crusted or Norwegian scabies,
which is the severe form of scabies, may also be transmitted
through fomites, such as infested clothing or bedding [5].
Common predisposing factors are overcrowding, migration,
poor hygiene, poor nutritional status, homelessness, dementia,
and sexual contact [4]. Scabies can also cause secondary bac-
terial skin infection or impetigo, which can lead to serious
complications, such as septicemia, renal disease, and rheumat-
ic heart disease [6].

Scabies is diagnosed through the burrow ink test and
dermatoscopy with a hand-held dermatoscope along with clin-
ical judgment [7]. Scabies is treated with permethrin, while
malathion remains an excellent topical alternative. Ivermectin
is also an effective oral treatment that is useful in crusted
scabies, bed-ridden patients, and in institutional outbreaks
[8]. Prevention and control of scabies is achieved through
observing proper personal hygiene and avoiding physical con-
tact with infected people and their clothing [9¢]. Prevalence
of'scabies is highest in the Pacific and Latin American regions,
and is substantially higher in children than in adolescents and
adults [6].

Pediculosis
Pediculosis, or lice infestation, may be caused by three spe-
cies, which differ in localization: Pediculus humanus capitis

(head louse), P. humanus corporis (body or clothes louse), and
Pthirus pubis (crab or pubic louse) [9e°].
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Pruritus is the most common symptom of lice infestation.
The location of pruritus can help identify the type of pediculo-
sis. In head louse infestation, the scalp, the back of the neck,
and postauricular areas are usually affected and symptoms may
develop after 4 to 6 weeks. Scratching can cause secondary
infection with bacterial sores. Patients infested with body lice,
on the other hand, experience nocturnal pruritus, particularly in
the axillary, truncal, and groin regions. Pubic lice infestations
usually involve the groin and body hair. In addition to pruritus,
patients may describe papules or wheals, indicating bite reac-
tions [10]. Body lice may serve as vectors of diseases, such as
typhus, trench fever, and relapsing fever [11].

Diagnosis of pediculosis requires identification of an adult
louse and/or a viable nit. Cellulose tape may be used to isolate
adult lice. Wood’s lamp examination of the infested area
shows yellow—green fluorescence of lice and nits.
Dermatoscopy can be used to reliably differentiate nymph-
containing eggs from empty cases or pseudonits [12].

Head and pubic lice infestations are treated with topical
preparations of permethrin, lindane, malathion, or benzyl ben-
zoate. Body lice infestations are treated with powdered prep-
arations of lindane. Infestation of the eyelids, on the other
hand, may be treated by applying a thick coat of petroleum
jelly on the infested area [13]. Treatment should be repeated
after 7-10 days, the time needed for the eggs to hatch, because
nits are less effectively killed than adults [14].

Pediculosis may be under-reported because of social stig-
ma, particularly the notion that it is related to poor personal
hygiene. The prevalence of Pediculus humanus capitis infes-
tation is usually higher in girls and women, and in Australia
has been found to reach 13 % [15]. Children aged 3—11 years
are most likely to become infested with head lice because of
close contact in classrooms and day-care facilities. Body lice
are more common in adults. Pediculus humanus corporis in-
festation is now uncommon in developed countries except
among homeless persons [16]. Pthirus pubis infestation is
more common in people aged 1440 years who are sexually
active [14].

Cutaneous larva migrans

CLM is a condition in which the larvae of animal hookworms
burrow through intact skin but remain confined to the upper
dermis [9e¢]. Larval penetration may manifest as a skin rash
called ground itch. CLM is mostly caused by Ancylostoma
braziliense [17], but may also be caused by other species, such
as Gnathostoma spp. [18], or even non-hookworm species,
such as Dirofilaria conjunctivae, Capillaria spp., and
Strongyloides spp. CLM cases caused by Strongyloides spp.
may be accompanied by larva currens [19].

CLM is marked by a linear or serpiginous track known as a
creeping eruption [9e¢] and intense pruritus often associated
with pain. The most common site for creeping eruption is the
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Table 1 Cutaneous

manifestations of selected Parasite Cutaneous manifestations
parasitic infections
Ectoparasites Sarcoptes scabiei var. hominis Scabies
Pediculus humanus capitis Pediculosis
Pediculus humanus corporis
Pthirus pubis
Helminths Animal hookworm Cutaneous larva migrans
Strongyloides spp. Larva currens
Schistosoma spp. Cutaneous schistosomiasis
Enterobius vermicularis Cutaneous enterobiasis
Taenia solium Cutaneous cysticercosis
Wuchereria brancrofii Acute dermatolymphangioadenitis (lymphatic filariasis)
Brugia malayi
Brugia timori
Protozoa Entamoeba histolytica Cutaneous amoebiasis

dorsal side of the feet [19], followed by the hands, arms, but-
tocks, and genitalia [17]. It may also be found in various sites,
such as the scalp [20], oral mucosa [21], and on the trunk [22].

CLM begins as a transient reddish papule appearing within
a few hours of larval penetration. The characteristic erythem-
atous, slightly raised, and vesicular lesions, 2-4 mm wide,
eventually appear in a serpiginous track and reach 15-20 cm
in length. The migratory nature of the lesion varies, as larvae
of various hookworm species travel between a few millimeters
and 2 cm per day. The incubation period, likewise, may vary
with the hookworm species, but the onset of symptoms usu-
ally occurs in the range 1-6 days after exposure. It is possible,
however, that the larva may remain dormant in the skin for
several weeks or months before migrating [17]. Less classic
presentations of CLM may include folliculitis, eczematous
eruptions [17], and vesicobullous lesions [23].

CLM is diagnosed clinically based on the presence of the
characteristic signs and symptoms and exposure history. No
serological testing for zoonotic hookworm infection is avail-
able, while skin biopsy has low sensitivity [9¢¢]. While CLM
is self-limiting, anthelminthics, such as albendazole and iver-
mectin, given orally are commonly used to treat hookworm
infections. Topical treatment may be applied over the affected
areas of the skin, but may not be effective since the larvae are
mobile [9ee].

CLM has a worldwide distribution [17] and is the most
frequent skin disease among travelers returning from tropical
and subtropical countries [20]. It affects various age groups
from school-age children [20] to older adults [22].

Larva currens

Larva currens, caused by Strongyloides spp., is a recurrent
serpiginous maculopapular or urticarial rash on the buttocks,
perineum, and thighs due to autoinfection [9+]. The condition
is pathognomonic of strongyloidiasis [9¢], most often

S. stercoralis, and very rarely S. fulleborni [17]. The larvae
migrate more rapidly than in CLM at up to 10 cr/h [17].

Unusual manifestations of larva currens may include pre-
sentation as linear urticaria [24], as well as extensive purpura
and skin invasion due to migrating larvae [25]. It may also
appear as generalized petechial papules concentrated on the
trunk [26] or as progressive purpuric petechial eruptions with
a reticulated pattern concentrated over the abdomen [27].
Larva currens may be latent and may manifest as long as 38
years after exposure [28]. Disseminated strongyloidiasis,
which may present as larva currens, may be triggered in im-
munocompromised individuals [26, 27].

The diagnosis of larva currens may be based on clinical
manifestations and travel history. Filariform larvae may also
be demonstrated on histological examination of the site with
rash and/or on dermal granulomas [26, 29]. Serial stool exam-
ination remains as the gold standard for the diagnosis of
strongyloidiasis. The Baermann concentration and Harada-
Mori methods are also used as alternative diagnostic tools
due to the low sensitivity of microscopy [9e°].

Strongyloidiasis is treated with a single dose or two daily
doses of ivermectin. Albendazole may also be given orally
two times a day for 7 days as an alternative treatment [9e¢].
If not treated, larva currens has been reported to persist for as
long as 65 years due to autoinfection [30].

Strongyloidiasis is known to occur in all continents, but is
most common in the tropics, subtropics, and warm temperate
regions. There are limited epidemiological data available on
strongyloidiasis and larva currens, but it is estimated that 30—
100 million people have strongyloidiasis worldwide [9e°].

Cutaneous schistosomiasis
Schistosomiasis, caused by Schistosoma spp. blood flukes and

known for its visceral form, may also present with cutaneous
manifestations [31]. Cutaneous schistosomiasis may be caused
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by various schistosome species including S. haematobium,
S. mansoni, and S. japonicum [32]. The primary risk factor is
exposure to fresh water contaminated with schistosome
cercaria [9e].

Cutaneous manifestations of schistosomiasis may occur
with any schistosomal species, but most prominently
S. japonicum [33¢]. Cercarial dermatitis may or may not occur
after cercarial penetration. This depends on previous expo-
sures or sensitization and whether the patient is a native of
an endemic area. In the Philippines, 4 out of 42 American
soldiers who went to Leyte Province in 1944 experienced
itching, which may have been cercarial dermatitis. Cercarial
dermatitis is rarely seen among natives of endemic areas,
which may be due to prenatal induction of tolerance. During
initial infection or exposure to cercariae, there is minimal cel-
lular response at the site of penetration even up to 48 h [34].

Cutaneous manifestations of schistosomiasis may also in-
clude erythematous, pruritic or asymptomatic isolated or coa-
lescent papules with a zosteriform distribution [35]. Lesions
caused by the disecase may be 3—7 mm in diameter [36].
Lesions may appear as clustered reddish macules and papules
[37]. In the majority of patients the anogenital region is affected
because this region is perfused by the venous circulation, and is
contiguous with the usual location of the worms [35]. Few
extragenital cases have been reported [38] in sites, such as the
neck, back, abdomen, scapular, and forehead regions [32, 36].

Cutaneous schistosomiasis may occur during the invasive
or oviposition stages. During the invasive stage, nonspecific
manifestations include severe itching and a generalized ana-
phylactoid reaction with an urticarial or erythema multiforme-
like eruption. During the oviposition stage, on the other hand,
specific manifestations include genital, perigenital, and
extragenital cutaneous schistosomal granulomata [39]. Late
cutaneous schistosomiasis is usually preceded or accompa-
nied by visceral schistosomiasis. Cutaneous schistosomiasis
as an isolated skin manifestation without systemic involve-
ment, however, has also been reported [32, 40].

Cutaneous schistosomiasis is rare and difficult to diagnose
clinically, even in areas where the disease is endemic [41].
Skin biopsy of the lesions often reveals a dermal granuloma
surrounding schistosome eggs [42]. Schistosomiasis is treated
with a single dose of praziquantel. Dermatological cases may
be treated with niridazole or oxamniquine [43].

Cutaneous enterobiasis

Enterobiasis, caused by Enterobius vermicularis, is transmit-
ted through ingestion or inhalation of embryonated eggs and
autoinfection through hand-to-mouth spread [44]. The prima-
ry cutaneous manifestation of enterobiasis is nocturnal anal
and perianal pruritus that begins 4-6 weeks after infection
and may last for months [45]. This is caused by the migration
of female worms depositing eggs in the perianal area [44].
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Scratching may cause skin irritation, and in more serious
cases, eczematous dermatitis, hemorrhage or secondary bac-
terial infections [46].

Enterobius vermicularis, if found in ectopic locations, can
elicit a severe granulomatous inflammation [44]. Ectopic mi-
gration of E. vermicularis often results in infestation of the
genital tract in women. This may cause granuloma of the uter-
us, ovary, fallopian tubes, and pelvic peritoneum [46]. In some
cases, this may result in a polyploidal mass in the anal region
[44] and pruritus vulvae with vaginal discharge [47]. Vulval
involvement in enterobiasis has been mistaken for carcinoma
because of the presence of differentiated cell proliferation [48].

Enterobiasis is diagnosed using the “Scotch test”, or the
cellulose-tape slide test, performed in the morning before def-
ecation [9+¢]. Enterobiasis can also be diagnosed by demon-
strating helminth eggs in the feces (incidental), perianal scrap-
ings or swabs from under the fingernails, or by finding adult
worms around the anus, usually at night. Albendazole is the
treatment of choice, although mebendazole and pyrantel
pamoate are also effective. Considering its familial distribu-
tion, the entire family should be treated to prevent reinfection
[49]. Enterobiasis is common among children and institution-
alized persons. It is estimated that more than 200 million peo-
ple are infected worldwide [44].

Cutaneous cysticercosis

Cysticercosis, caused by the larvae of Taenia solium, occurs
when a person ingests the parasite’s eggs. The larvae lodge in
the tissues, including muscle and brain tissues, and form
spherical milky white cysts or cysticerci [9ee].

Approximately half of all cysticercosis cases have cutane-
ous manifestations [50]. Cysticercus lesions are seen as well-
defined anechoic or hypoechoic lesions with or without calci-
fication. The number of lesions may vary and may be too
many to count. Cysticercosis also has the uncommon etiology
of subcutanecous swellings in children [51]. Although less
common, cutaneous cysticercosis may also result in
neurocysticercosis [52].

Diagnosis of cysticercosis requires imaging and sero-
logical examinations. The history of travel and food in-
take can also be considered [9+]. Treatment of cutaneous
cysticercosis may include the use of anthelminthics
(albendazole or praziquantel) and surgery. There is, how-
ever, no single, universally accepted treatment regimen
for the condition [53]. Cases with cutaneous involvement,
or cysticercosis cutis, have been reported in India, Africa,
Mexico, and South America [52].

Acute dermatolymphangioadenitis (lymphatic filariasis)

LF is a parasitic infection caused by Wuchereria bancrofti
and Brugia malayi [9+¢]. Cutaneous manifestations of LF
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include acute dermatolymphangioadenitis. Other cutane-
ous manifestations may include facial infestation with the
filarial worm [54] and vulval filarial elephantiasis [55].
Testicular involvement in LF is not limited to hydrocele;
testicular swelling caused by filarial worms mimicking
neoplasms has been reported [56]. Likewise, elephantiasis
may be caused by nonspecific chronic inflammation as
well as by filarial worms. [57].

The immunochromatographic card test, which detects cir-
culating filarial antigen, is considered the gold standard for LF
diagnosis [58, 59]. Active filarial infection is typically associ-
ated with elevated levels of antifilarial IgG4 in the blood, and
this can be detected using routine assays [9¢¢]. Diagnosis of
LF may also be based on the demonstration of microfilariae in
the blood by microscopy. Blood is collected at night to coin-
cide with the appearance of the microfilariae which show noc-
turnal periodicity [9¢¢]. Microfilariae may not be seen in
chronic infections due to various factors, including low inten-
sity of infection, dead worms, and obstructed lymph vessels.
In low-intensity infections, filtration using a nucleopore filter
or Knott’s method for concentration may be required to iden-
tify the microfilariae. The diethylcarbamazine (DEC) provo-
cation test [60] stimulates microfilariae to come out into the
peripheral circulation allowing blood smear collection even
during the day time.

Annual mass administration of DEC and albendazole com-
bined to all individuals at risk is recommended to interrupt
transmission and prevent new cases of infection [58].
Ivermectin is also effective against LF.

Currently, over 120 million people are infected, with about
40 million disfigured and incapacitated by the disease [58].
Bancroftian filariasis accounts for 90 % of cases in endemic
countries and affects more than 100 million people in tropical
areas, such as Southeast Asia and the Pacific Islands. Brugia
malayi and B. timori infections affect 12.5 million people in
Southeast Asia [61].

Cutaneous amoebiasis

Amoebiasis, caused by Entamoeba histolytica, can destroy
various tissues, such as the intestinal mucosa, liver and to a
lesser extent the brain and skin [62¢]. It is transmitted via
direct or indirect fecal-oral route [63].

Cutaneous amoebiasis is caused by infection of wounds
with E. histolytica trophozoites. It may present as a well-de-
fined, indurated, painful, progressively enlarging plaque with
overlying ulcers and sinuses discharging pus [64]. Amoebiasis
may also manifest as skin abscess, which may start as ery-
thematous nodules and erythema nodosum [65].

Clinical suspicion and a simple wet drop examination may
be used to diagnose the lesion [66]. Sensitivity is increased
when tissues or smears are prepared from the edges of the
ulcer [67]. Erythrophagocytosis is a sign of the pathogenicity

of the disease [68]. Oral metronidazole is the drug of choice
for amoebiasis [9e°].

Conclusions

Cutaneous parasitic infections differ considerably in their biolog-
ical and epidemiological manifestations as well as life cycles [1].
Cutaneous manifestations of ectoparasitic infections, such as sca-
bies and pediculosis, as well as some endoparasitic infections,
such as cysticercosis and amoebiasis result in considerable dis-
comfort. These conditions require prompt treatment to alleviate
the discomfort of patients. On the other hand, cutaneous mani-
festations of other endoparasitic infections, such as hookworm
infection, strongyloidiasis, schistosomiasis, LF and enterobiasis,
are less severe and cause less discomfort. Likewise, some cuta-
neous manifestations may appear late in the course of the disease.
These manifestations, however, may be useful indicators in a
patient’s history.

The increase in travel makes the epidemiology of cutane-
ous manifestations of parasitic infections more complicated
[69]. Cases are no longer limited to tropical areas where these
diseases are endemic. Unfortunately, physicians and other
health workers may not be familiar with such conditions
which may thus be misdiagnosed. Misdiagnosis, which re-
mains a continuing challenge in addressing cutaneous mani-
festations of parasitic infections, may lead to continuing mor-
bidity and reduced productivity.

Orientation and training of health workers, even those from
non-endemic areas, may be important to ensure proper treatment
and management of patients. The field of emporiatrics, which
deals with the prevention and management of health problems
of international travelers, can be introduced to health workers.
The development and application of more advanced diagnostic
modalities will also be important to prevent misdiagnosis. Good
history taking and physical examination also remain indispens-
able in obtaining an accurate diagnosis and thus may be empha-
sized to health workers, especially to physicians.

There are existing knowledge gaps on cutaneous manifes-
tations of parasitic infections. Most of the available data are
limited to case reports and series. This may limit the useful-
ness of these reports in guiding physicians in the diagnosis and
management of patients with parasitic infections. Thus there is
an opportunity for further research, especially more reliable
studies on cutaneous manifestations of parasitic infections.
These studies could focus on various aspects, such as spatial
distribution, incidence and prevalence, seasonal variation, and
risk factors for the development of severe disease. Such stud-
ies could also systematically assess disease occurrence and
morbidity [1]. Addressing cutaneous manifestations of para-
sitic infections as a public health problem will require more
collaboration between experts in medical parasitology and
dermatology.
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