Prevention Giardiasis can be prevented by consumption of uncontaminated food and water and by personal hygiene during the provision of care for infected children. Boiling or filtering potentially
contaminated water prevents infection.
CRYPTOSPORIDIOSIS
The coccidian parasite Cryptosporidium causes diarrheal disease that is self-limited in immunocompetent human hosts
but can be severe in persons with AIDS or other forms of
immunodeficiency. Two species of Cryptosporidium, C. hominis (especially in the United States, sub-Saharan Africa, and Asia) and C. parvum (in Europe), cause most human infections.

Clinical Manifestations Asymptomatic infections can occur in both
immunocompetent and immunocompromised hosts. In immunocompetent persons, symptoms develop after an incubation period of ~1
week and consist principally of watery nonbloody diarrhea, sometimes
in conjunction with abdominal pain, nausea, anorexia, fever, and/or
weight loss. In these hosts, the illness usually subsides after 1–2 weeks.
In contrast, in immunocompromised hosts (especially those with AIDS
and CD4+ T cell counts <100/μL), diarrhea can be chronic, persistent,
and remarkably profuse, causing clinically significant fluid and electrolyte depletion. Stool volumes may range from 1 to 25 L/d. Weight loss,
wasting, and abdominal pain may be severe. Biliary tract involvement
can manifest as mid-epigastric or right-upper-quadrant pain.
Diagnosis (Table 254-1) Evaluation starts with fecal examination for
small oocysts, which are smaller (4–5 μm in diameter) than the fecal
stages of most other parasites. Because conventional stool examination
for ova and parasites (O+P) does not detect Cryptosporidium, specific
testing must be requested. Detection is enhanced by evaluation of
stools (obtained on multiple days) by several techniques, including
modified acid-fast and direct immunofluorescent stains and enzyme
immunoassays. Newer NAATs are being employed. Cryptosporidia
can also be identified by light and electron microscopy at the apical
surfaces of intestinal epithelium from biopsy specimens of the small
bowel and, less frequently, the large bowel.
TREATMENT

Cryptosporidiosis

Nitazoxanide, approved by the U.S. Food and Drug Administration
(FDA) for the treatment of cryptosporidiosis, is available in tablet
form for adults (500 mg twice daily for 3 days) and as an elixir for
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TREATMENT

Cystoisosporiasis

Trimethoprim-sulfamethoxazole (TMP-SMX, 160/800 mg four times
daily for 10 days; and for HIV-infected patients, then continuing
three times daily for 3 weeks) is effective. For patients intolerant of
sulfonamides, pyrimethamine (50–75 mg/d) can be used. Relapses
can occur in persons with AIDS and necessitate maintenance therapy with TMP-SMX (160/800 mg three times per week).
CYCLOSPORIASIS
Cyclospora cayetanensis, a cause of diarrheal illness, is globally
distributed: illness due to C. cayetanensis has been reported in
the United States, Asia, Africa, Latin America, and Europe.
The epidemiology of this parasite has not yet been fully defined, but
waterborne transmission and food-borne transmission (e.g., by basil,
sweet peas, and imported raspberries) have been recognized. The full
spectrum of illness attributable to Cyclospora has not been delineated.
Some infected patients may be without symptoms, but many have
diarrhea, flulike symptoms, and flatulence and belching. The illness
can be self-limited, can wax and wane, or, in many cases, can involve
prolonged diarrhea, anorexia, and upper gastrointestinal symptoms,
with sustained fatigue and weight loss in some instances. Diarrheal
illness may persist for >1 month. Cyclospora can cause enteric illness
in patients infected with HIV.
The parasite is detectable in epithelial cells of small-bowel biopsy
samples and elicits secretory diarrhea by unknown means. The absence
of fecal blood and leukocytes indicates that disease due to Cyclospora
is not caused by destruction of the small-bowel mucosa. The diagnosis (Table 254-1) can be made by detection of spherical 8- to 10-μm
oocysts in the stool, although routine stool O+P examinations are not
sufficient. Specific fecal examinations must be requested to detect the
oocysts, which are variably acid-fast and are fluorescent when viewed
with ultraviolet light microscopy. Newer NAATs are proving to be sensitive. Cyclosporiasis should be considered in the differential diagnosis
of prolonged diarrhea, with or without a history of travel by the patient
to other countries.

Protozoal Intestinal Infections and Trichomoniasis

Pathophysiology Although intestinal epithelial cells harbor cryptosporidia in an intracellular vacuole, the means by which secretory diarrhea
is elicited remain uncertain. No characteristic pathologic changes are
found by biopsy. The distribution of infection can be spotty within the
principal site of infection, the small bowel. Cryptosporidia are found
in the pharynx, stomach, and large bowel of some patients and at times
in the respiratory tract. Especially in patients with AIDS, involvement
of the biliary tract can cause papillary stenosis, sclerosing cholangitis,
or cholecystitis.

CYSTOISOSPORIASIS
The coccidian parasite Cystoisospora belli causes human intestinal disease. Infection is acquired by the consumption of oocysts, after which
the parasite invades intestinal epithelial cells and undergoes both
sexual and asexual cycles of development. Oocysts excreted in stool
are not immediately infectious but must undergo further maturation.
Although C. belli infects many animals, little is known about the
epidemiology or prevalence of this parasite in humans. It is most common in tropical and subtropical countries. Acute infections can begin
abruptly with fever, abdominal pain, and watery nonbloody diarrhea
and can last for weeks or months. In patients who have AIDS or are
immunocompromised for other reasons, infections often are not selflimited but rather resemble cryptosporidiosis, with chronic, profuse
watery diarrhea. Eosinophilia, which is not found in other enteric
protozoan infections, may be detectable. The diagnosis (Table 254-1)
is usually made by detection of the large (~25-μm) oocysts in stool by
modified acid-fast staining. Oocyst excretion may be low-level and
intermittent; if repeated stool examinations are unrevealing, sampling
of duodenal contents by aspiration or small-bowel biopsy (often with
electron microscopic examination) may be necessary. NAATs are
promising newer diagnostic tools.

CHAPTER 254

Life Cycle and Epidemiology Cryptosporidium species are widely distributed in the world. Cryptosporidiosis is acquired by the consumption of
oocysts (50% infectious dose: ~132 C. parvum oocysts in nonimmune
individuals), which excyst to liberate sporozoites that in turn enter
and infect intestinal epithelial cells. The parasite’s further development involves both asexual and sexual cycles, which produce forms
capable of infecting other epithelial cells and of generating oocysts that
are passed in the feces. Cryptosporidium species infect a number of
animals, and C. parvum can spread from infected animals to humans.
Since oocysts are immediately infectious when passed in feces, personto-person transmission takes place in day-care centers and among
household contacts and medical providers. Waterborne transmission
(especially that of C. hominis) accounts for infections in travelers and
for common-source epidemics. Oocysts are quite hardy and resist
killing by routine chlorination. Both drinking water and recreational
water (e.g., pools, waterslides) have been increasingly recognized as
sources of infection.

children. To date, however, this agent has not been effective for 1407
the treatment of HIV-infected patients, in whom improved immune
status due to antiretroviral therapy can lead to amelioration of cryptosporidiosis. Otherwise, treatment includes supportive care with
replacement of fluids and electrolytes and administration of antidiarrheal agents. Biliary tract obstruction may require papillotomy
or T-tube placement. Prevention requires minimizing exposure to
infectious oocysts in human or animal feces. Use of submicron water
filters may minimize acquisition of infection from drinking water.
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