1416 Diagnosis In uncomplicated strongyloidiasis, the finding of rhabditi-

form larvae in feces is diagnostic. Rhabditiform larvae are ~250 μm
long, with a short buccal cavity that distinguishes them from hookworm larvae. In uncomplicated infections, few larvae are passed and
single stool examinations detect only about one-third of cases. Serial
examinations and the use of the agar plate detection method improve
the sensitivity of stool diagnosis. In uncomplicated strongyloidiasis
(but not in hyperinfection), stool examinations may be repeatedly negative. Strongyloides larvae may also be found by sampling of the duodenojejunal contents by aspiration or biopsy. An enzyme-linked immunosorbent assay for serum antibodies to antigens of Strongyloides is
a sensitive method for diagnosing uncomplicated infections. Such
serologic testing should be performed for patients whose geographic
histories indicate potential exposure, especially those who exhibit
eosinophilia and/or are candidates for glucocorticoid treatment of
other conditions. In disseminated strongyloidiasis, filariform larvae
should be sought in stool as well as in samples obtained from sites of
potential larval migration, including sputum, bronchoalveolar lavage
fluid, or surgical drainage fluid.
TREATMENT

Strongyloidiasis

PART 8

Even in the asymptomatic state, strongyloidiasis must be treated
because of the potential for subsequent dissemination and fatal
hyperinfection. Ivermectin (200 μg/kg daily for 2 days) is consistently more effective than albendazole (400 mg daily for 3 days). For
disseminated strongyloidiasis, treatment with ivermectin should
be extended for at least 5–7 days or until the parasites have been
eradicated. In immunocompromised hosts, the course of ivermectin
should be repeated 2 weeks after initial treatment.

Infectious Diseases

TRICHURIASIS
Most infections with Trichuris trichiura are asymptomatic, but
heavy infections may cause gastrointestinal symptoms. Like
the other soil-transmitted helminths, whipworm is distributed
globally in the tropics and subtropics and is most common among
poor children from resource-poor regions of the world.
Life Cycle Adult Trichuris worms reside in the colon and cecum, the
anterior portions threaded into the superficial mucosa. Thousands of
eggs laid daily by adult female worms pass with the feces and mature in
the soil. After ingestion, infective eggs hatch in the duodenum, releasing larvae that mature before migrating to the large bowel. The entire
cycle takes ~3 months, and adult worms may live for several years.
Clinical Features Tissue reactions to Trichuris are mild. Most infected
individuals have no symptoms or eosinophilia. Heavy infections may
result in anemia, abdominal pain, anorexia, and bloody or mucoid
diarrhea resembling inflammatory bowel disease. Rectal prolapse can
result from massive infections in children, who often suffer from malnourishment and other diarrheal illnesses. Moderately heavy Trichuris
burdens also contribute to growth retardation.
Diagnosis and Treatment The characteristic 50- by 20-μm lemonshaped Trichuris eggs are readily detected on stool examination. Adult
worms, which are 3–5 cm long, are occasionally seen on proctoscopy.
Mebendazole (500 mg once) or albendazole (400 mg daily for 3 doses)
is safe and moderately effective for treatment, with cure rates of
70–90%. Ivermectin (200 μg/kg daily for 3 doses) is also safe but is not
quite as efficacious as the benzimidazoles.
ENTEROBIASIS (PINWORM)
E. vermicularis is more common in temperate countries than
in the tropics. In the United States, ~40 million persons are
infected with pinworms, with a disproportionate number of
cases among children.
Life Cycle and Epidemiology Enterobius adult worms are ~1 cm long and
dwell in the cecum. Gravid female worms migrate nocturnally into the
perianal region and release up to 2000 immature eggs each. The eggs
become infective within hours and are transmitted by hand-to-mouth
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passage. From ingested eggs, larvae hatch and mature into adults. This
life cycle takes ~1 month, and adult worms survive for ~2 months. Selfinfection results from perianal scratching and transport of infective
eggs on the hands or under the nails to the mouth. Because of the ease
of person-to-person spread, pinworm infections are common among
family members.
Clinical Features Most pinworm infections are asymptomatic. Perianal
pruritus is the cardinal symptom. The itching, which is often worse at
night as a result of the nocturnal migration of the female worms, may
lead to excoriation and bacterial superinfection. Heavy infections have
been alleged to cause abdominal pain and weight loss. On rare occasions, pinworms invade the female genital tract, causing vulvovaginitis
and pelvic or peritoneal granulomas. Eosinophilia is uncommon.
Diagnosis Since pinworm eggs are not released in feces, the diagnosis
cannot be made by conventional fecal ova and parasite tests. Instead,
eggs are detected by the application of clear cellulose acetate tape to the
perianal region in the morning. After the tape is transferred to a slide,
microscopic examination will detect pinworm eggs, which are oval,
measure 55 by 25 μm, and are flattened along one side.
TREATMENT

Enterobiasis

Infected children and adults should be treated with mebendazole
(100 mg once) or albendazole (400 mg once), with the same treatment repeated after 2 weeks. Treatment of household members
is advocated to eliminate asymptomatic reservoirs of potential
reinfection.
TRICHOSTRONGYLIASIS
Trichostrongylus species, which are normally parasites of herbivorous animals, occasionally infect humans, particularly in Asia and
Africa. Humans acquire the infection by accidentally ingesting
Trichostrongylus larvae on contaminated leafy vegetables. The larvae do
not migrate in humans but mature directly into adult worms in the small
bowel. These worms ingest far less blood than hookworms; most infected
persons are asymptomatic, but heavy infections may give rise to mild
anemia and eosinophilia. In stool examinations, Trichostrongylus eggs
resemble hookworm eggs but are larger (85 by 115 μm). Treatment consists of mebendazole or albendazole (Chap. 246e).
ANISAKIASIS
Anisakiasis is a gastrointestinal infection caused by the accidental ingestion in uncooked saltwater fish of nematode larvae
belonging to the family Anisakidae. The incidence of anisakiasis in the United States has increased as a result of the growing
popularity of raw fish dishes. Most cases occur in Japan, the
Netherlands, and Chile, where raw fish—sashimi, pickled green herring, and ceviche, respectively—are national culinary staples. Anisakid
nematodes parasitize large sea mammals such as whales, dolphins, and
seals. As part of a complex parasitic life cycle involving marine food
chains, infectious larvae migrate to the musculature of a variety of fish.
Both Anisakis simplex and Pseudoterranova decipiens have been implicated in human anisakiasis, but an identical gastric syndrome may be
caused by the red larvae of eustrongylid parasites of fish-eating birds.
When humans consume infected raw fish, live larvae may be
coughed up within 48 h. Alternatively, larvae may immediately
penetrate the mucosa of the stomach. Within hours, violent upper
abdominal pain accompanied by nausea and occasionally vomiting
ensues, mimicking an acute abdomen. The diagnosis can be established by direct visualization on upper endoscopy, outlining of the
worm by contrast radiographic studies, or histopathologic examination of extracted tissue. Extraction of the burrowing larvae during
endoscopy is curative. In addition, larvae may pass to the small bowel,
where they penetrate the mucosa and provoke a vigorous eosinophilic
granulomatous response. Symptoms may appear 1–2 weeks after the
infective meal, with intermittent abdominal pain, diarrhea, nausea,
and fever resembling the manifestations of Crohn’s disease. The diagnosis may be suggested by barium studies and confirmed by curative
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