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Table 254-1 Diagnosis of Intestinal Protozoal Infections
ing by routine chlorination methods that are
Fecal
Fecal Antigen
adequate for controlling bacteria. Viable cysts
Parasite
Stool O+Pa
Acid-Fast Stain Immunoassays Fecal NAATsb Other
can be eradicated from water by either boiling
Giardia
+
+
+
or filtration.
Cryptosporidium
+
+
+
In the United States, Giardia (like
Isospora
+
+
Cryptosporidium; see below) is a common cause of waterborne epidemics of
Cyclospora
+
+
gastroenteritis. Giardia is common in developMicrosporidia
+
Special fecal
ing countries, and infections may be acquired
stains, tissue
biopsies
by travelers.
There are several recognized genotypes or aO+P, ova and parasites. bNucleic acid amplification tests.
assemblages of G. intestinalis. Human infections are due to assemblages A and B, whereas
other assemblages are more common in other animals, including cats the stools, and other signs and symptoms of colitis are uncommon and
and dogs. Like beavers from reservoirs implicated in epidemics, dogs suggest a different diagnosis or a concomitant illness. Symptoms tend
and cats have been found to be infected with assemblages A and B, an to be intermittent yet recurring and gradually debilitating, in contrast
observation suggesting that these animals might be sources of human with the acute disabling symptoms associated with many enteric bacterial infections. Because of the less severe illness and the propensity for
infection.
Giardiasis, like cryptosporidiosis, creates a significant economic chronic infections, patients may seek medical advice late in the course
burden because of the costs incurred in the installation of water of the illness; however, disease can be severe, resulting in malabsorpfiltration systems required to prevent waterborne epidemics, in the tion, weight loss, growth retardation, and dehydration. A number of
management of epidemics that involve large communities, and in the extraintestinal manifestations have been described, such as urticaria,
anterior uveitis, and arthritis; whether these are caused by giardiasis or
evaluation and treatment of endemic infections.
concomitant processes is unclear.
Pathophysiology The reasons that some, but not all, infected patients
Giardiasis can be severe in patients with hypogammaglobulinemia
develop clinical manifestations and the mechanisms by which Giardia
and can complicate other preexisting intestinal diseases, such as that
causes alterations in small-bowel function are largely unknown.
occurring in cystic fibrosis. In patients with AIDS, Giardia can cause
Although trophozoites adhere to the epithelium, they are not invasive
enteric illness that is refractory to treatment.
but may elicit apoptosis of enterocytes, epithelial barrier dysfunction,
and epithelial cell malabsorption and secretion. Consequent lactose Diagnosis (Table 254-1) Giardiasis is diagnosed by detection of
intolerance and, in a minority of infected adults and children, signifi- parasite antigens in the feces, by identification of cysts in the feces
cant malabsorption are clinical signs of the loss of brush-border enzyme or of trophozoites in the feces or small intestines, or by nucleic acid
activities. In most infections, the morphology of the bowel is unaltered; amplification tests (NAATs). Cysts are oval, measure 8–12 μm ×
however, in chronically infected, symptomatic patients, the histopatho- 7–10 μm, and characteristically contain four nuclei. Trophozoites are
logic findings (including flattened villi) and the clinical manifestations pear-shaped, dorsally convex, flattened parasites with two nuclei and
at times resemble those of tropical sprue and gluten-sensitive enteropa- four pairs of flagella (Fig. 254-2). The diagnosis is sometimes difficult
to establish. Direct examination of fresh or properly preserved stools as
thy. The pathogenesis of diarrhea in giardiasis is not known.
The natural history of Giardia infection varies markedly. Infections well as concentration methods should be used. Because cyst excretion
may be aborted, transient, recurrent, or chronic. G. intestinalis is variable and may be undetectable at times, repeated examination
parasites vary genotypically, and such variations might contribute to of stool, sampling of duodenal fluid, and biopsy of the small intestine
different courses of infection. Parasite as well as host factors may be may be required to detect the parasite. Tests for parasitic antigens in
important in determining the course of infection and disease. Both stool are at least as sensitive and specific as good microscopic examinacellular and humoral responses develop in human infections, but their tions and are easier to perform. Newer NAATs are highly sensitive but
precise roles in disease pathogenesis and/or control of infection are are not always available for clinical use at present.
unknown. Because patients with hypogammaglobulinemia suffer from
prolonged, severe infections that are poorly responsive to treatment,
TREATMENT Giardiasis
humoral immune responses appear to be important. The greater susceptibilities of the young than of the old and of newly exposed persons Cure rates with metronidazole (250 mg thrice daily for 5 days) are
than of chronically exposed populations suggest that at least partial usually >90%. Tinidazole (2 g once by mouth) may be more effective
than metronidazole. Albendazole (400 mg daily for 5–10 days) is as
protective immunity may develop.
effective as metronidazole and is associated with fewer side effects.
Clinical Manifestations Disease manifestations of giardiasis range from Nitazoxanide (500 mg twice daily for 3 days) is an alternative agent
asymptomatic carriage to fulminant diarrhea and malabsorption. Most for treatment of giardiasis. Paromomycin, an oral aminoglycoside
infected persons are asymptomatic, but in epidemics the proportion of that is not well absorbed, can be given to symptomatic pregnant
symptomatic cases may be higher. Symptoms may develop suddenly patients, although information is limited on how effectively this
or gradually. In persons with acute giardiasis, symptoms develop after agent eradicates infection.
an incubation period that lasts at least 5–6 days and usually 1–3 weeks.
Almost all patients respond to therapy and are cured, although
Prominent early symptoms include diarrhea, abdominal pain, bloating, some with chronic giardiasis experience delayed resolution of sympbelching, flatus, nausea, and vomiting. Although diarrhea is common, toms after eradication of Giardia. For many of the latter patients,
upper intestinal manifestations such as nausea, vomiting, bloating, and residual symptoms probably reflect delayed regeneration of intesabdominal pain may predominate. The duration of acute giardiasis is tinal brush-border enzymes. Continued infection should be docuusually >1 week, although diarrhea often subsides. Individuals with mented by stool examinations before treatment is repeated. Patients
chronic giardiasis may present with or without having experienced who remain infected after repeated treatments should be evaluated
an antecedent acute symptomatic episode. Diarrhea is not necessarily for reinfection through family members, close personal contacts,
prominent, but increased flatus, loose stools, sulfurous belching, and and environmental sources as well as for hypogammaglobulinemia.
(in some instances) weight loss occur. Symptoms may be continual or In cases refractory to multiple treatment courses, prolonged therapy
episodic and may persist for years. Some persons who have relatively with metronidazole (750 mg thrice daily for 21 days) or therapy with
mild symptoms for long periods recognize the extent of their discom- varied combinations of multiple agents has been successful.
fort only in retrospect. Fever, the presence of blood and/or mucus in
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