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conclusively to alter the course of larva migrans. Control measures
include prohibiting dog excreta in public parks and playgrounds,
deworming dogs, and preventing pica in children. Treatment of ocular disease is not fully defined, but the administration of albendazole
in conjunction with glucocorticoids has been effective (Table 256-1).
CUTANEOUS LARVA MIGRANS
Cutaneous larva migrans (“creeping eruption”) is a serpiginous skin
eruption caused by burrowing larvae of animal hookworms, usually
the dog and cat hookworm Ancylostoma braziliense. The larvae hatch
from eggs passed in dog and cat feces and mature in the soil. Humans
become infected after skin contact with soil in areas frequented by
dogs and cats, such as areas underneath house porches. Cutaneous
larva migrans is prevalent among children and travelers in regions
with warm humid climates, including the southeastern United States.
After larvae penetrate the skin, erythematous lesions form along
the tortuous tracks of their migration through the dermal-epidermal
junction; the larvae advance several centimeters in a day. The intensely
pruritic lesions may occur anywhere on the body and can be numerous if the patient has lain on the ground. Vesicles and bullae may
form later. The animal hookworm larvae do not mature in humans
and, without treatment, will die after an interval ranging from weeks
to a couple of months, with resolution of skin lesions. The diagnosis
is made on clinical grounds. Skin biopsies only rarely detect diagnostic larvae. Symptoms can be alleviated by ivermectin or albendazole
(Table 256-1).

PART 8

ANGIOSTRONGYLIASIS
Angiostrongylus cantonensis, the rat lungworm, is the most common
cause of human eosinophilic meningitis (Fig. 256-3).

Infectious Diseases

Life Cycle and Epidemiology This infection occurs principally in
Southeast Asia and the Pacific Basin but has spread to other
areas of the world, including the Caribbean islands, countries in
Central and South America, and the southern United States. A. cantonensis larvae produced by adult worms in the rat lung migrate to the
gastrointestinal tract and are expelled with the feces. They develop into
infective larvae in land snails and slugs. Humans acquire the infection by
ingesting raw infected mollusks; vegetables contaminated by mollusk

slime; or crabs, freshwater shrimp, and certain marine fish that have
themselves eaten infected mollusks. The larvae then migrate to the brain.
Pathogenesis and Clinical Features The parasites eventually die in the
CNS, but not before initiating pathologic consequences that, in heavy
infections, can result in permanent neurologic sequelae or death.
Migrating larvae cause marked local eosinophilic inflammation and
hemorrhage, with subsequent necrosis and granuloma formation
around dying worms. Clinical symptoms develop 2–35 days after the
ingestion of larvae. Patients usually present with an insidious or abrupt
excruciating frontal, occipital, or bitemporal headache. Neck stiffness,
nausea and vomiting, and paresthesias are also common. Fever, cranial and extraocular nerve palsies, seizures, paralysis, and lethargy are
uncommon.
Laboratory Findings Examination of cerebrospinal fluid (CSF) is
mandatory in suspected cases and usually reveals an elevated opening
pressure, a white blood cell count of 150–2000/μL, and an eosinophilic
pleocytosis of >20%. The protein concentration is usually elevated and
the glucose level normal. The larvae of A. cantonensis are only rarely
seen in CSF. Peripheral-blood eosinophilia may be mild. The diagnosis
is generally based on the clinical presentation of eosinophilic meningitis together with a compatible epidemiologic history.
TREATMENT

Specific chemotherapy is not of benefit in angiostrongyliasis; larvicidal agents may exacerbate inflammatory brain lesions. Management
consists of supportive measures, including the administration of
analgesics, sedatives, and—in severe cases—glucocorticoids (Table
256-1). Repeated lumbar punctures with removal of CSF can relieve
symptoms. In most patients, cerebral angiostrongyliasis has a
self-limited course, and recovery is complete. The infection may
be prevented by adequately cooking snails, crabs, and prawns
and inspecting vegetables for mollusk infestation. Other parasitic
or fungal causes of eosinophilic meningitis in endemic areas may
include gnathostomiasis (see below), paragonimiasis (Chap. 259),
schistosomiasis (Chap. 259), neurocysticercosis (Chap. 260), and
coccidioidomycosis (Chap. 237).

2 weeks
Eosinophilic meningitis

Adult in pulmonary artery
produces fertile eggs; larvae
hatch, penetrate arterioles,
migrate up bronchi, and are
coughed up, swallowed, and
passed in feces
viable in fresh water
3rd-stage larvae (consumed
in snail or slime) penetrate gut,
go to CNS (then lung in rat)

Larvae consumed by land
snail/slug (Achatina fulica)

Figure 256-3 Life cycle of Angiostrongylus cantonensis (rat lung worm), found
in Southeast Asia, Pacific Islands, Cuba, Australia, Japan, China, Mauritius, and U.S.
ports. CNS, central nervous system. (Reprinted from RL Guerrant et al [eds]: Tropical
Infectious Diseases: Principles, Pathogens and Practice, 2nd ed, p 1225. © 2006, with
permission from Elsevier Science.)
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Angiostrongyliasis

GNATHOSTOMIASIS
Infection of human tissues with larvae of Gnathostoma
spinigerum can cause eosinophilic meningoencephalitis,
migratory cutaneous swellings, or invasive masses of the
eye and visceral organs.
Life Cycle and Epidemiology Human gnathostomiasis occurs in many countries and is notably
endemic in Southeast Asia and parts of China
and Japan. In nature, the mature adult worms parasitize
the gastrointestinal tract of dogs and cats. First-stage
larvae hatch from eggs passed into water and are ingested
by Cyclops species (water fleas). Infective third-stage
larvae develop in the flesh of many animal species
(including fish, frogs, eels, snakes, chickens, and ducks)
that have eaten either infected Cyclops or another
infected second intermediate host. Humans typically
acquire the infection by eating raw or undercooked fish
or poultry. Raw fish dishes, such as som fak in Thailand
and sashimi in Japan, account for many cases of human
gnathostomiasis. Some cases in Thailand result from the
local practice of applying frog or snake flesh as a poultice.
Pathogenesis and Clinical Features Clinical symptoms are
due to the aberrant migration of a single larva into cutaneous, visceral, neural, or ocular tissues. After invasion,
larval migration may cause local inflammation, with
pain, cough, or hematuria accompanied by fever and
eosinophilia. Painful, itchy, migratory swellings may
develop in the skin, particularly in the distal extremities
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