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Retrospective study of the occurrence of Cyclospora cayetanensis
at Clinical Hospital of the University
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da Universidade de Sao Paulo, SP
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ABSTRACT

Cyclospora cayetanensis causes watery diarrhea in tropical countries, among travelers and after ingestion of contaminated
water and food. Very little is known about its epidemiology, pathogenic aspects and reservoirs. In Brazil, its prevalence
is unknown and to date there have been reports of three outbreaks. We report here a retrospective study of 5,015 stool
samples from 4,869 patients attended at Clinical Hospital of the University of Sdo Paulo Medical School, SP, Brazil
between April 1996 and January 2002, with 14 cases of Cyclospora cayetanensis being detected there was a prevalence of
0.3%. Of the 14 infected patients, the mean age was 38 years and 71.4% were female. Ten patients presented symptoms;
six presented levels of immunological markers and five patients were immunodeficient.
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RESUMO

Cyclospora cayetanensis causa diarréia liquida em paises tropicais, viajantes e ap6s ingestdo de &gua e alimentos
contaminados. Muito pouco é conhecido sobre sua epidemiologia, aspectos patogénicos e reservatdrios. No Brasil, sua
prevaléncia é desconhecida com relato de trés surtos. N6s relatamos um estudo retrospectivo de 5.015 amostras fecais
provenientes de 4.869 pacientes atendidos no Hospital das Clinicas da Faculdade de Medicina da Universidade de S&o
Paulo, SP, Brasil entre abril de 1996 e janeiro de 2002 com deteccdo de 14 casos de ciclosporiase e prevaléncia de 0,3%.
Deste total 71,4% eram do sexo feminino com idade média de 38 anos. Dez apresentaram sintomatologia, seis tinham
niveis de marcadores imunolégicos e cinco imunodeficiéncia.

Palavras-chaves: Cyclospora cayetanensis. Prevaléncia. Ciclosporiase. Parasitologia. Patologia. Brasil.

Cyclospora cayetanensis is an emerging and opportunistic
coccidium, first described as a causal agent of human infection
in 1979% it was included in the Cyclospora genus in 1993% with
referenced species in 1994, To date, 17 species of Cyclospora
have been identified through the use of molecular methods,
although humans are the only host of Cyclospora cayetanensis
and no animal model has been identified®?’. The exact means of
transmission are still unknown; but it is probably by fecal-oral
route, through the ingestion of sporulated oocysts, which are

resistant to routine water treatment and pesticide use, since
contaminated water and food account for the outbreaks!’ 222,
It has, however, been detected in sputum, suggesting oocyst
ingestion by aerosol®. The infection is characterized by watery
diarrhea, weight loss, abdominal distension, flatulence, nausea,
fatigue and low-grade fever. These symptoms can disappear in a
few weeks or persist for months, or even be absent?” #. The
diagnostic routine of Cyclospora cayetanensis is based on the
observation of non-sporulated oocysts measuring from 8 to
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10um in stool smears stained by Kinyoun's modified method,
also used for the detection of other coccidian parasites. It is
necessary to measure these oocysts through a micrometer, since
Cyclospora cayetanensis oocysts can be easily seen in phase
contrast and fluorescence microscopes®?®202% Qocyst
sporulation in 2.5% potassium dichromate can also be used?®.
Cyclosporiasis has been reported in many countries, but it seems
to be more common in tropical and subtropical regions? . Its
prevalence in Brazil is still unknown, with a case reported in Rio
de Janeiro (R))#, a case in Brasilia (DF)?, 10 cases in the State
of Goias (GO)***, 3 cases in Juiz de Fora (MG)® and a case in
Sdo Paulo (SP)™. Three outbreaks have been registered: two in
General Salgado (SP), one in November 2000 and another in
January 2001, and the third in Antonina (PR), in November
20011122 The objective was to perform a retrospective study of
5,015 stool samples, collected from 4,869 patients attended at
Clinical Hospital of the University of Sdo Paulo Medical School
(HC-FMUSP) between April 1996 and January 2002, with 14
detected cases of Cyclospora cayetanensis.

MATERIAL AND METHODS

Clinical Hospital of the University of Sdo Paulo Medical School
(HCFMUSP), located in Sdo Paulo, Brazil. This is a highly specialized
public hospital, associated to the University of Sao Paulo with 3,271
beds and 9,888 employees and attends patients referred from the
Public Health System and a small number of private patients as
well as those with healthcare insurance. The Parasitology Service
of the Division of the Central Laboratory of HC-FMUSP performs a
monthly average of 10,000 parasitologic tests.

A retrospective study of 5,015 stool samples derived from
4,869 patients was conducted. The samples were sent to our
Service for Cyclospora cayetanensis investigation, from April
1996 to January 2002. All samples were submitted to standard
concentration methods: Hoffman, Pons and Janer, Faust and cols
and modified Rugai method; they were stained with an iodine
solution for the diagnosis of helminthes and protozoa (PPF).
For the identification of Cyclospora cayetanensis, the Kinyoun's
modified method? was used in all samples, followed by oocyst
sporulation in 2.5% potassium dichromate, whenever samples were
positive. All oocysts were measured through an ocular micrometer.
Samples were considered positive for Cyclospora cayetanensis
when they presented spherical structures that stained in different
shades of red, or colorless, with size varying from 8-10pum.

Statistical analysis. For the positive results, data such as
age, sex, symptoms, diseases and immunological markers were
collected from the hospital records using MS Office Excel version
2000. In order to characterize positive samples for Cyclospora
cayetanensis, we present the relative and absolute frequencies
of each qualitative variable. Regarding the quantitative variables,
means and medians were used to summarize the data and
standard errors, standard deviations, and minimum and
maximum values were used to indicate data variability. To
determine risk factors for Cyclospora cayetanensis, we
compared the positive patients with 60 randomly selected

patients, from the general population, with no infection. For the
qualitative variables such as sex, diarrhea, disease and symptoms,
we compared the frequency distribution between the positive
and negative groups through Pearson’s Chi-square test*:. Fisher’s
exact test was used in situations where the expected values were
lower than 5. For p values lower than 0.05, we considered the
association among the variables to be statistically significant. To
compare the groups regarding the quantitative variables such as
age, CD3, CD4, CD8 and CD4/CD8 ratio, we applied Student’s
t-test®, in order to compare the means of the independent
populations. For p values lower than 0.05, we considered that
the two groups are different regarding patients’ age.

RESULTS

Spherical organisms with a mean diameter of 9um, showing
an internal granular structure and great acid-alcohol resistant
staining variability were identified in 14 stool samples, diagnosed
as Cyclospora cayetanensis (Figure 1) and listed as follows:

1. MKG, 23-year-old single male, born and residing in So Paulo,
artisan. He denied using tobacco, alcohol and illicit drugs.
Patient was HIV-positive, homosexual, in a stable relationship.
He lived with his parents. He came to the hospital complaining
of persistent diarrhea for the previous 4 months, with 3 to 4
bowel movements a day. The patient had lost 17kg in 5
months. In April 1996, his CD4 count was 104 T-cells/ul
and his stool sample was submitted to concentration and
staining methods, which resulted positive for Cyclospora
cayetanensis.

2. ASM, 42-year-old married female, residing in Sdo Paulo
and an employee at the Division of Nutrition and Dietetics
of HC-FMUSP, during a routine parasitologic test in July 1997
she presented a diagnosis for the presence of Cyclospora
cayetanensis in her stool sample. She had no symptoms or
associated diseases.

3. RCS, 38-year-old single male, residing in S&o Paulo,
homosexual. He was attended at the Extended Care Center
for the HIV/AIDS patient, with AIDS symptoms and diarrhea,
in September 1997. His stool sample was submitted to

Figure 1 - Cyclospora cayetanensis, diameter of 9um , Kinyoun’s
modified method (1,000X magnification).
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concentration and staining methods, and was positive for
Cyclospora cayetanensis; his CD4 T cell count was 162/pl.

4. LCS, 47-year-old widower, born in the State of Bahia and
residing in Sdo Paulo, with AIDS; she was attended at the
Extended Care Center for the HIV/AIDS patient. In July 1999,
she presented anorexia, loss of 20kg of body weight in a 3-
month period, fever accompanied by productive cough with
yellowish sputum, bloody-mucous diarrhea for a period of
one year, with an average of ten bowel movements a day and
swallowing difficulty. Her skin was dry and pale. CD4 T-cell
count was 84 cells/ul; her stool sample was submitted to
concentration and staining methods, and was positive
for Entamoeba coli, Entamoeba histolytica/dispar,
Schistosoma mansoni and Cyclospora cayetanensis.

5. LFNS, 50-year-old single male, homosexual, born in Rio de
Janeiro, has been residing in So Paulo for 22 years. The
patient was a smoker, but denied using illicit drugs. Patient
had AIDS and came to the hospital for management of the
disease, presenting good general health status and no
gastrointestinal alterations. His CD4 T cell count was 126
cells/ul, and his stool sample was submitted to concentration
and staining methods, and was positive for Cyclospora
cayetanensis.

6. MSS, 57-year-old married female, born and residing in S&o
Paulo. She denied using tobacco, alcohol or illicit drugs. In
August 1999 she came to the hospital ER complaining of
headache, nausea, and vomiting. She reported a loss of 2kg
in a 3-week period and bloody diarrhea for 20 days. Her
CD4 T cell count was 73 cells/ul, and her stool sample test
was positive for Cyclospora cayetanensis.

7. TAS, 24-year-old, single female, born in the State of Bahia
and residing in Sdo Paulo for 3 months. She reported sinusitis,
bronchiectasia and hypogammaglobulinemia since
childhood. She presented chronic diarrhea, with an average
of 3 bowel movements a day. She came to the hospital for a
clinical investigation at the Immunology Service. In September
2000, her CD4 T cell count was 295 cells/ul and her stool
sample tested positive for Cyclospora cayetanensis.

8. LFC, 53-year-old married female, residing in Goiania, State of
Goias. She underwent a laboratory investigation as a probable
bone marrow donor in October 2000, with no diseases or
symptoms. Laboratory tests were positive for hepatitis C and
the parasitologic analysis of the stool revealed the presence of
Cyclospora cayetanensis. She did not return to the Service.

9. ET, 40-year-old female, born and residing in General Salgado,
S&o Paulo. She presented persistent diarrhea, with an average
of 10 bowel movements a day. Her stool sample was submitted
to laboratory investigation for the presence of probable
etiologic agent, which was the cause of the diarrhea that
affected inhabitants of that town in November 2000. The
parasitologic analysis performed through concentration and
staining methods was positive for Cyclospora cayetanensis.

10. OM, 30-year-old male, born and residing in General Salgado,
SP. He presented persistent diarrhea, with an average of 10
bowel movements a day. His stool sample was submitted to
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laboratory investigation for the presence of probable etiologic
agent, which was the cause of the diarrhea that affected
inhabitants of that town in November 2000. The parasitologic
analysis through concentration and staining methods was
positive for Cyclospora cayetanensis.

11. MICL, 40-year-old, married female, born and residing in S&o
Paulo. The patient had hepatitis C and schizophrenia, with
no gastrointestinal symptoms. She came to the hospital for
routine management, and presented good general health
status in January 2001. The parasitologic analysis was positive
for Cyclospora cayetanensis.

12.ESS, 19-year-old, single female, born and residing in S&o
Paulo. The patient had had Hodgkin’s disease for 7 years.
She denied tobacco, alcohol and illicit drug use. In February
2001, she came to hospital ER with fever, vomiting and
diarrhea for a period of 3 days, with an average of 5 bowel
movements a day. The stool sample analysis was positive for
Cyclospora cayetanensis.

13.SGV, 20-year-old, single female, born and residing in S&o
Paulo. She denied tobacco, alcohol and illicit drug use. The
patient had sickle-cell anemia. In May 2001 she came to the
hospital for a clinical investigation at the Hematology Service,
presenting nausea, vomiting, abdominal pain and sporadic
diarrhea. The parasitologic analysis through concentration
and staining methods was positive for Cyclospora
cayetanensis.

14. MJA, 53-year-old, married female, born and residing in S&o
Paulo. In May 2001 she came to the hospital and was attended
at the Gastroenterology Service of HCFMUSP, for a clinical
investigation of chronic constipation. The stool sample
analysis was positive for Blastocystis hominis and
Cyclospora cayetanensis. She did not return to the Service.

Statistical analysis. The occurrence in this population
was 0.3% (14/4869). Of the 14 infected patients, ten (71.4%)
were females and 4 (28.6%) were males. Age varied from 19
to 57 years with a mean age of 38 years. Ten (71.4%) patients
presented symptoms, with diarrhea being the most frequent
(90%) followed by vomiting (40%), weight loss (30%), nausea
(20%), fever (10%), abdominal pain (10%) and headache
(10%). Six (42.9%) patients did not present established
diseases and 5 (35.7%) presented immunodeficiency, with 4
of these having AIDS and one hypogammaglobulinemia.
Regarding the levels of immunological markers, only six
patients presented these registers, as shown in Table 1.

When an inferential analysis was performed in order to
determine the risk factors for Cyclospora cayetanensis, using

Table 1 - Descriptive statistics of levels of immunological markers.

Immunological n°®  Mean Median  Standard  Standard  Minimum Maximum

Marker Error Deviation

CD3 6 8723 932 208.58 510.91 304 1516
CD4 6 140.7 115 3348 82 73 295
CD8 6 6705 643 196.56 481.47 190 1268
CD4/CD8 6 0.347 0.225 0.1342 0.3286 011 0.96
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the control group (N = 60) and the positive group (N = 14),
we did not observe any statistically significant association
between the presence of different symptoms (p>0.05),

Table 6 - Results of the association regarding sex.

Cyclospora cayetanensis
negative  positive Total

diarrhea (p>0.05), AIDS (p>0.05), and the association of Sex female  n 26 10 36
other parasites (p>0.05) (Tables 2, 3, 4 and 5). % 4233 714 486
male n 34 4 38
Table 2 - Results of the association regarding presence of symptoms. % 56.7 286 514
Kinyoun Total n 60 14 74
negative  positive Total % 1000 1000  100.0
Presence of symptom no n 22 4 26 p value = 0.058 (Chi-square test)
0,
% 36.7 28.6 35.1 % 80
yes n 38 10 48 71
% 63.3 714 64.9
Total n 60 14 74 0 |
% 1000  100.0  100.0
p value = 0.758 (Fisher’s exact test)
o . . 40
Table 3 - Results of the association regarding the presence of diarrhea.
Kinyoun
- negative positive  Total 20 | Kinyoun
Diarrhea no n 30 5 35
% 500 357 473 Bl Negative
yes n 30 9 39 o | Ml Positive
% 500 643 527 Female Male
Total n 60 14 74 Sex

% 1000  100.0  100.0

p value = 0.335 (Chi-square test)

Table 4 - Results of the association regarding AIDS.

Figure 2 - Concentrations of positive and negative results for
Cyclospora cayetanensis, according to sex.

Table 7 - Results of the comparison of means for the quantitative variables.

Kinyoun
negative  positive Total
AIDS no n 33 10 43
% 55.0 71.4 58.1
yes n 27 4 Kil
% 45.0 28.6 419
Total n 60 14 74

% 1000  100.0  100.0

p value = 0.262 (Chi-square test)

Table 5 - Results of the association regarding PPF.

Kinyoun
negative  positive Total
PFP no n 45 12 57
% 75.0 85.7 770
yes n 15 2 17
% 25.0 14.3 230
Total n 60 14 74

% 100.0  100.0  100.0

p value = 0.499 (Fisher’s exact test)

Regarding sex, Chi-square test results did not present
statistically significant values at the usual level of 5% (p = 0.058)
but this test showed a slight concentration of females (71%)
in the infected group in comparison to 43.3% in the healthy
group, as shown in Table 6 and Figure 2.

In relation to the quantitative variables: age, CD3, CD4, CD8 and
CD4/CD8 ratio, we applied Student’s T-test and observed a statistically
significant difference regarding CD4 only (p<0.001), with a mean
of 141 cells/ul, as depicted in the Table 7 and Figure 3.

Kinyoun N Mean SD  p-value (T-test)

Age negativo 60 30.63 15.27 0.088
positive 14 38.29 13.09

cD3 negative 27 1607.9 989.90 0.089
positive 6 872.33 510.91

CD4 negative 27 442.93 364.44 <0.001*
positive 6 140.67 82.00

CD8 negative 27 1051.4 790.19 0.151
positive 6 670.50 481.47

CD4/CD8 negative 27 0.604 0.630 0.175
positive 6 0.346 0.328

*statistically significant

700,0

600,0 -

500,0 -
95 !
%

Cl 400,0 |
CDh
4 300,0 | 1

200,0

100,0

0,0
N =

27 é
Negative positive
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Figure 3 - Confidence Interval of 95% for CD4 Means Analyzed
Separately According to the Positive Result for Cyclospora cayetanensis.
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DISCUSSION

The occurrence of 0.3% (14/4869) in the studied population
was considered low in comparison to the percentages found in
Guatemala®, Peru®?, Venezuela’, Haiti*!, Nepal®, Egypt®é, and Lagos™.
A slight concentration of females (71%) in the infected group in
comparison to the healthy group is compatible with reports for
North America2

When Student’s t-test was applied® for the comparison
between the means of the levels of immunological markers, we
observed that CD4, with a mean of 141 cells/ul, was statistically
significant (p<0.001), showing that the clinical manifestations
can be associated with the host’s immunological markers,
similarly to cryptosporidiosis® 2,

When the study was analyzed regarding age range, presence
of symptoms and/or associated diseases with the presence
of Cyclospora cayetanensis, we observed that the clinical
symptomatology in immunodepressed and immunocompetent
patients, regardless of age, is not different from that caused by
Cryptosporidium sp' 22, with diarrhea present in 64.3% and
50% of the infected and control groups, respectively, and did
not show a statistically significant association (p>0.05),
emphasizing the importance of the clinical and laboratory results
for the differential diagnosis of such parasites and considering
the treatments described for cyclosporiasis® 22,
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