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Cyclospora Species as a Gastrointestinal Pathogen in
Immunocompetent Hosts
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Previous reports of diarrhea resulting from Cyclospora species have been linked to travelers and immuno-
compromised patients. We conducted a prospective study of 1,042 formalin-ethyl acetate fecal concentrates
collected from patients with diarrhea. Between May and November 1993, we identified three patients for whom
studies were positive for nonrefractile spherical organisms measuring 10 mm in diameter and containing a
cluster of refractile membrane-bound globules. The cysts exhibited variable acid fastness consistent with
Cyclospora species. These three patients had no history of recent travel and presented with relapsing, watery,
nonbloody diarrhea that lasted from 12 days to 8 weeks. No other parasitic or bacterial pathogens were
identified in their stools. All three instances of diarrhea occurred in May or June. No common source of food
or water was identified. None of these patients were immunosuppressed, and their diarrhea resolved sponta-
neously. We suggest that Cyclospora species should be considered in community-acquired diarrhea.

Cyclospora cayetanensis is a newly recognized protozoal par-
asite. It has been implicated as the etiologic agent of prolonged
watery diarrhea, fatigue, and anorexia in humans. The mech-
anism of transmission is presumed to be ingestion of contam-
inated water (1). First reported in the diarrheal stools of trav-
elers to Mexico and Haiti (13), these Cyclospora organisms
have since been identified in patients in the United States,
Caribbean Islands, Central and South America, Southern and
South East Asia, Africa, and Eastern Europe. In the United
States, most reported cases of infection have been in travelers
to tropical countries (5, 11) and in immunocompromised pa-
tients (4, 6, 12). The syndrome of watery diarrhea caused by
Cyclospora spp. bears remarkable similarities to that caused by
Cryptosporidium spp. Similarities include the high ratio of
asymptomatic to symptomatic infection in Peruvian children
documented by Ortega et al. (9). We describe a prospective
study of patients with diarrhea in which three unrelated im-
munocompetent patients with no histories of recent foreign
travel were found to have C. cayetanensis in their stools.

CASE REPORTS

Case 1. In May 1993, a 63-year-old man was seen by his
physician because of 2 weeks of intermittent watery diarrhea
accompanied by anorexia, fatigue, mild abdominal cramps, and
weight loss. This history was preceded by a few days of low-
grade fever, nausea, and vomiting. Six days before his illness,
the patient arrived in Massachusetts from his Florida home,
where he had a septic system that was working well. He had no
history of recent foreign travel and did not drink well water.
Apart from mild asthma, he was otherwise healthy. He was
afebrile, and physical examination revealed normal findings. A
stool specimen was negative for bacterial agents of diarrhea
and other parasites but contained many Cyclospora organisms.
The diarrhea persisted for 8 weeks, leading to a 20-lb (1 lb 5
0.5 kg) weight loss. After complete resolution of his symptoms,
a stool specimen was negative for Cyclospora spp.

Case 2. In June 1993, a 34-year-old healthy woman experi-
enced loose stools every time she ate, beginning 48 h after
eating fried clams at a local restaurant. She complained of
low-grade fever, anorexia, abdominal cramps, and weight loss.
She had no exposure to well water and had not recently trav-
eled overseas. Physical examination revealed normal findings,
and a fecal smear for white blood cells was negative. No bac-
terial or routine parasitic pathogens other than Cyclospora
species were found in her stool. The diarrhea lasted 10 to 12
days and resolved spontaneously.
Case 3. In late May 1993, a 33-year-old woman from New

Hampshire experienced explosive diarrhea, with fatigue and
epigastric pain. The patient had not recently traveled abroad
but had lived in a house with well water as a drinking source.
Heavy snow melts had led to the flooding of a surrounding
river up to a neighbor’s house where three otherwise healthy
individuals subsequently experienced several weeks of watery
diarrhea. About 1 week before the onset of her symptoms, she
had filled her swimming pool with well water. Three of four
adults living in the house subsequently had loose stools lasting
2 to 5 weeks, but two of them did not seek medical attention.
The stool specimen was Guaiac negative but demonstrated
Cyclospora organisms. Her illness resolved spontaneously after
5 weeks. A follow-up stool specimen was negative for Cyclo-
spora spp.

MATERIALS AND METHODS
Specimen processing and examination. The study was conducted between 8

May and 1 November 1993, with a population of both inpatients and outpatients.
The 1,042 consecutive stool specimens submitted for routine ova and parasite
examination were also examined for the presence of C. cayetanensis and Cryp-
tosporidium parvum. The stool specimens were collected from patients with both
acute and chronic diarrhea. Approximately 43% of the specimens were obtained
from patients referred to our institution because of refractory symptoms. An-
other 57% were from patients seen by their primary care providers for acute
symptoms of gastroenteritis. In this latter group, 10% were pediatric patients.
Stools were received unpreserved, along with a portion preserved in polyvinyl
alcohol (Meridian Diagnostics, Cincinnati, Ohio). The unpreserved stool sam-
ples were refrigerated at 48C pending concentration. The formalin-ethyl acetate
concentration was performed by using the Fecal Concentrator Kit (Remel, Le-
nexa, Kans.) within 24 h of specimen receipt. The concentration was achieved by
centrifugation at 500 3 g for 10 min. At the time of concentration, an aliquot of
each unpreserved specimen was placed in a cryogenic vial (Vanguard Interna-
tional, Neptune, N.J.) and frozen at 2708C for further evaluation. A second
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permanent smear was prepared from the formalin-ethyl acetate concentrate and
stained by a modified acid-fast procedure to identify the presence of coccidian
protozoans (2). An additional smear from all positive samples was prepared from
the concentrate and stained by using the Merifluor Cryptosporidium/Giardia
Direct Immunofluorescence Assay (Meridian Diagnostics). Staining was per-
formed according to the manufacturer’s recommended procedure.
Criteria for identification of C. cayetanensis. To establish the presence of C.

cayetanensis, the organisms needed to be (i) nonrefractile spheres measuring 8 to
10 mm in diameter and containing a cluster of refractile, membrane-bound
globules on wet-mount examinations from the concentrated stool specimen and
(ii) variably acid-fast spheres measuring 8 to 10 mm in diameter when stained
with modified kinyoun stain. The unpreserved frozen stool samples from patients
fulfilling these criteria were placed in a 2.5% potassium dichromate solution.
This suspension was incubated at room temperature in a petri dish and examined
daily for up to 2 weeks for the presence of mature sporulated oocysts.

RESULTS

During the study period, 1,042 stool specimens were evalu-
ated. We identified five specimens from three patients whose
stools contained C. cayetanensis. C. parvum was not detected in
any of the specimens tested. The nonrefractile oocysts of C.
cayetanensis measured 8 to 10 mm in diameter and were con-
sistent in appearance with previous descriptions of the coccid-
ian (7, 9, 11, 12). They were easily seen under low, dry mag-
nification (3100) and high, dry magnification (3400) in the
wet mount from the formalin-ethyl acetate concentrate. Inclu-
sions within the spheres appeared as refractile globules taking
up most of the internal area. These inclusions appeared as a
single globule or as a group of separate refractile globules. The
organisms were consistently spherical, and no other shapes
were seen.
The oocysts stained variably acid-fast in the smears made

from the concentrated specimens (Fig. 1a). Organisms ranged
from light pink to dark red, and some appeared mottled and
unevenly stained. A small percentage of the oocysts did not
stain but appeared as bubbly, clear, glassy, and refractile
spheres. Modified acid-fast smears of specimens from the pa-
tients positive for C. cayetanensis were also made directly from
the unpreserved stool. Oocysts stained more evenly and con-

sistently acid-fast positive, with fewer organisms staining acid-
fast negative. The stainability of the organisms decreased with
extended exposure to formalin. After several weeks in forma-
lin, the oocysts were almost all acid-fast negative and appeared
as clear, glassy spheres.
Oocysts did not stain with trichrome; they appeared as clear,

glassy, and wrinkled spheres. In addition, oocysts in the con-
centrated specimens from the patients positive for C. cayet-
anensis did not react in the Merifluor Cryptosporidium/Giardia
Direct Immunofluorescence Assay.
Sporulation of the oocysts confirmed the identification of

the parasite as C. cayetanensis (Fig. 1b). The three patients
were evaluated for the presence of other causative agents of
diarrhea, including Salmonella, Shigella, Campylobacter, and
Yersinia species. No other agents could be identified. Patients
with specimens positive for the parasite were identified within
a 2-week period between the last week of May and the first
week of June.

DISCUSSION

Our findings suggest that Cyclospora species should be con-
sidered possible etiologic agents for community-acquired diar-
rhea in the immunocompetent host. To date, only one other
report (3) has described a case of Cyclospora diarrhea acquired
in the community from exposure to contaminated sewage that
had backed up into the patient’s basement. Many questions
remain about the epidemiology of this newly described organ-
ism. The acute clinical presentation of cryptosporidial enteritis
and Cyclospora diarrhea are similar: frequent (often explosive),
watery, nonbloody stools accompanied by crampy abdominal
pain, nausea, and fatigue (14). Fever is usually absent. Unlike
cryptosporidiosis in the normal host, which usually lasts about
10 to 14 days, the illness caused by Cyclospora species is often
prolonged, with an average duration of 43 days in one report
(9). It is important, therefore, for the clinical laboratory to
differentiate between these two organisms, especially in light of

FIG. 1. (a) Acid-fast oocyst of Cyclospora under oil immersion magnification (31,000). Scale, 1 unit 5 1 mm. (b) Mature Cyclospora oocyst contains two
sporocysts.
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recent reports of the possible therapeutic value of tri-
methoprim-sulfamethoxazole in treating Cyclospora diarrhea
(8, 10). There is currently no known effective treatment for
cryptosporidiosis.
Laboratory identification of Cyclospora species is similar to

that of Cryptosporidium species. The principal distinguishing
feature between the two organisms is the size of the oocyst.
The oocyst of Cyclospora measures 8 to 10 mm. The relative
size of the Cyclospora oocyst makes the parasite more easily
identifiable than the smaller Cryptosporidium oocyst (4 to 6
mm) in wet-mount examination of a formalin-ethyl acetate
concentrate.
Sporulation of the cyclosporan oocyst took 13 days with

specimens collected from our patients. Previous reports have
indicated formation of this sporocyst within 5 (9) to 7 (7) days.
Sporulation was attempted on the fresh stool that had previ-
ously been frozen at 2708C, which may have increased the
time to sporulation.
After laboratorians have become familiar with this newly

described pathogen, they should be able to recognize it readily
in stool specimens submitted for routine parasitologic exami-
nation. The necessity for demonstrating sporulation to confirm
the identification of the parasite is unclear. As with Cryptospo-
ridium species, however, an acid-fast stain should be per-
formed to verify the identification of Cyclospora species.

ACKNOWLEDGMENTS

We are grateful to Patricia Benjamin, Ann Dupont, Marie Goggin,
Kathryn Kleekamp, and Amy St. Pierre for technical assistance and
support during this study.

REFERENCES

1. Centers for Disease Control. Outbreaks of diarrheal illness associated with
cyanobacteria (blue-green algae)-like bodies—Chicago and Nepal, 1989 and
1990. Morbid. Mortal. Weekly Rep. 40:325–327.

2. Garcia, L. S., and D. A. Bruckner. 1993. Diagnostic medical parasitology,
2nd ed., p. 528–530. American Society for Microbiology, Washington,
D.C.

3. Hale, D., W. Aldeen, and K. Carroll. 1994. Diarrhea associated with cya-
nobacterialike bodies in an immunocompetent host. JAMA 271:144–145.

4. Hart, A. S., M. T. Ridinger, R. Soundarajan, C. S. Peters, A. L. Swiatlo, and
F. E. Kocka. 1990. Novel organism associated with chronic diarrhoea in
AIDS. Lancet 335:169–170.

5. Hoge, C. W., D. R. Shlim, R. Rajah, J. Triplett, M. Shear, J. G. Rabold, and
P. Echeverria. 1993. Epidemiology of diarrhoeal illness associated with coc-
cidian-like organism among travellers and foreign residents in Nepal. Lancet
341:1175–1179.

6. Long, E. G., A. Ebrahimzadeh, E. H. White, B. Swisher, and C. S. Callaway.
1990. Alga associated with diarrhea in patients with acquired immunodefi-
ciency syndrome and in travelers. J. Clin. Microbiol. 28:1101–1104.

7. Long, E. G., E. H. White, W. W. Carmichael, P. M. Quinlisk, R. Raja, B. L.
Swisher, H. Daugharty, and M. T. Cohen. 1991. Morphologic and staining
characteristics of a cyanobacterium-like organism associated with diarrhea.
J. Infect. Dis. 164:199–202.

8. Madico, G., R. H. Gilman, E. Miranda, L. Cabrena, and C. R. Sterling. 1993.
Treatment of cyclospora infections with co-trimoxazole. Lancet 342:122–
123.

9. Ortega, Y. R., C. R. Sterling, R. H. Gilman, V. A. Cama, and F. Dı́az. 1993.
Cyclospora species—a new protozoan pathogen of humans. N. Engl. J. Med.
328:1308–1312.

10. Pape, J. W., R. Verdier, M. Boncy, J. Boncy, and W. D. Johnson. 1994.
Cyclospora infection in adults infected with HIV. Ann. Intern. Med. 121:
654–657.

11. Pollok, R. C. G., R. P. Bendall, A. Moody, P. L. Chiodini, and D. R.
Churchill. 1992. Traveller’s diarrhoea associated with cyanobacterium-like
bodies. Lancet 340:556–557.

12. Shlim, D. R., M. T. Cohen, M. Eaton, R. Rajah, E. G. Long, and B. L. P.
Ungar. 1991. An alga-like organism associated with an outbreak of pro-
longed diarrhea among foreigners in Nepal. Am. J. Trop. Med. Hyg. 45:383–
389.

13. Soave, R., J. P. Dubey, L. J. Ramos, and M. Tummings. 1986. A new
intestinal pathogen? Clin. Res. 34:533A.

14. Wurtz, R. M., F. E. Kocka, C. S. Peters, C. M. Weldon-Linne, A. Kuritza, and
P. Yungbluth. 1993. Clinical characteristics of seven cases of diarrhea asso-
ciated with a novel acid-fast organism in the stool. Clin. Infect. Dis. 16:136–
138.

VOL. 33, 1995 CYCLOSPORA SP. AS A PATHOGEN IN IMMUNOCOMPETENT HOSTS 1269




