Jundishapur | Microbiol. 2015 July; 8(7): e18661. DOI:10.5812/jjm.18661v2

Published online 2015 July 27. Research Article

Epidemiology of Cyclospora Species in Humans in Malatya Province in
Turkey

Ulku Karaman ; Nilgun Daldal *; Ali Ozer *; Ozgur Enginyurt *’; Omer Erturk’

1Department of Medical Parasitology, Faculty of Medicine, Ordu University, Ordu, Turkey
Department of Medical Parasitology, Faculty of Medicine, Inonu University, Malatya, Turkey
Public Health Department, Faculty of Medicine, Inonu University, Malatya, Turkey
Department of Family Medicine, Faculty of Medicine, Ordu University, Ordu, Turkey
Literature Department, Faculty of Science, Ordu University, Ordu, Turkey

*Corresponding author: Ozgur Enginyurt,Department of Family Medicine, Faculty of Medicine, Ordu University, Ordu, Turkey. E-mail: enginyurt72@gmail.com

Received: March 2, 2014; Revised: May 10, 2014; Accepted: May 31, 2014

Background: Cyclospora species are rare among other Coccidia parasites and can cause recurrent gastroenteritis. Cyclospora spp. can infect
reptiles, insects, rodents, and mammals.

Objectives: The present study aimed to determine the epidemiology of Cyclospora spp. in Malatya province and its neighboring provinces.
Patients and Methods: Totally, 2281 stool samples taken from patients with digestive system complaints who referred to the polyclinics
affiliated with Inonu University, Faculty of Medicine in Malatya Province and its neighboring provinces, in 2006,and whose stool specimens
were submitted to the parasitology department were examined. A questionnaire was developed to determine the epidemiology of
Cyclospora spp. in the patients as the dependent variable of the study. All the participants signed an informed written consent. The samples
were coated with Entellan™ after staining via acid-fast staining and were examined on an immersion microscope objective. The data are
presented as mean, standard deviation, or number/percentage. The chi-square test was used for the statistical analyses. Statistically, a P
value < 0.05 was accepted as meaningful.

Results: The stool samples were examined via direct microscopic examination and acid-fast staining. Positivity was determined in 129
(5.7%) cases. In the overall assessment of the patients with respect to general body itching, rectal itching, allergy, immunosuppression plus
cancer, shortness of breath, ulcerative colitis, diarrhea, abdominal pain, salivation, constipation, nausea, vomiting, growth retardation,
and anemia, there was no significant relationship. However, in the statistical evaluations among the positive cases, the difference was
found to be significant.

Conclusions: The study was conducted in Malatya Province, but patients from the neighboring provinces were also included in the
evaluation during the study. Of all the positive cases, 5.6% were those from Malatya Province and its surrounding areas. Additionally,
Cyclospora spp. were observed among the patients referring to the polyclinics with digestive system complaints in 8.1% of those from
the Adiyaman province and in 6.9% of those from the Kahramanmaras region. The incidence of Cyclospora cayetanensis may be higher in
these regions if an epidemiological study is performed. Consequently, we suggest that Cyclospora spp. be investigated in digestive system
disorders, especially in immunosuppressed patients.
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1. Background

Cyclospora species are protozoa from the subclass of
Coccidia parasites from Apicomplexa and cause recur-
rent watery diarrhea, abdominal pain, gas, nausea, vom-
iting, and non-specific gastrointestinal symptoms (1-3).
The oocysts of Cyclospora cayetanensis are approximately
10 pm, round, and acid-fast stained and when they are
excreted in feces, the sporozoites inside them are not
developed (4). In the external environment, there are
two sporocystsin each oocyst that contain two sporozo-
ites. For the contaminant oocysts to become infective,
sporulation is required in the external environment,
which affects the epidemiology of this parasite. There-
fore, human-to-human transmission via direct contact
with feces is very rare. Fresh oocysts recently thrown in

the water or food do not cause illness. Not only is it diffi-
cult to identify unsporulated Cyclospora oocysts but also
they can be easily missed even in patients with impaired
immunity because of a very small amount of excretion.
Therefore, to facilitate diagnosis, feces samples must be
concentrated (5).

Due to the autofluorescence feature of Cyclospora oo-
cysts, the examination of fresh stool samples in ultravio-
let fluorescence microscopy is a useful method. Oocysts
have been reported to give green fluorescence in 450 -
490 nm excitation filters (3) and bright, yellow-green flu-
orescence in 380 - 420 nm excitation filters (5). In patients
infected with this parasite, nausea, vomiting, anorexia,
weight loss, and diarrhea persisting from one to 3 weeks
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have been reported (3). Also in the diagnosis of this para-
site, the Kinyoun modified acid-fast method is utilized (2,
3). With this method, oocysts are painted from light pink
to dark violet pink in different shades. Nevertheless, in
some samples, the parasites which have not been painted
can also be found.

Cyclospora spp. were first observed by Eimer in 1870, and
the first case reported in humans was from Papua New
Guinea in 1979 (1). In Turkey, Cyclospora spp. were first
identified in a patient with acquired immune deficiency
syndrome (AIDS) in 1998. Since then, although there have
been reports of cases from various regions in Turkey,
there has been no study to date on the epidemiology of
this parasite in this country (1-4, 6, 7).

2. Objectives

To the best of our knowledge, this is the first report of
Cyclospora spp. in Malatya province. The present study
sought to determine the epidemiology of Cyclospora spp.
in Malatya province and its neighboring provinces based
on the assumption that Cyclospora spp. may cause diges-
tive system complaints.

3. Patients and Methods

The population of this study comprised the patients
in Malatya province and its neighboring provinces who
referred to the polyclinics of Inonu University Medical
Faculty in 2006 with digestive system complaints. Totally,
2281 stool specimens sent to the parasitology department
were examined.

3.1. Data Collection

In the current study, a questionnaire was developed to
determine the epidemiology of Cyclospora spp. among
people living in Malatya Province and its neighboring
provinces as the dependent variable of the study. More-
over, all the participants were asked to complete and sign
a form to certify that they were informed about the study.

3.2. Questionnaire

A questionnaire was developed to collect the data that
could be associated with the presence of Cyclospora spp.
The questionnaire was planned to be used during the
process of stool specimen submission.

3.3. Data and Specimen Collection

The instruments for data collection were adminis-
tered to patients with digestive system complaints who
referred to Inonu university medical faculty polyclin-
ics,including internal diseases, general surgery, pediat-
rics, infectious diseases, emergency, and gastroenterol-
ogy clinics, and whose stool specimens were submitted
to the parasitology department between 01.01.2006
and 12.31.2006.

The patients were given special containers for stool
specimens and instructed to supply 3 - 4 tablespoons
of stool specimen in case of diarrhea or the size of a
walnut if there was no diarrhea and to close the cover
firmly for return to the parasitology laboratory in no
more than one hour. After the instructions were given,
the questionnaire was administered. The questions in
the form were asked and completed by the researcher.
Moreover the diagnostic data were provided by the phy-
sician and the patient during the patient’s anamnesis.
Only complaints concerning Cyclospora spp. were cov-
ered in the questionnaire.

It was assumed that the participating patients com-
pleted the questionnaire truly and frankly. Moreover, the
questionnaire was assumed to have the adequate level of
validity and reliability. In the previous studies, Cyclospo-
ra oocysts were reported due to their autofluorescence
feature since the examination of fresh stool samples in
ultraviolet fluorescence microscopy is a useful method.
Oocysts have been reported to give green fluorescence
in 450 - 490 nm excitation filters (5). The samples were
examined by direct microscopy, acid-fast staining, and sa-
line preparation without waiting. The efficacy of the acid-
fast staining method has been reported previously (8).
Additionally, the positive samples were examined with a
fluorescent microscope at 395 to 415 nm.

3.4. Data Analysis

The data are presented as mean, standard deviation,
or number/percentage. The chi-square test was em-
ployed for the statistical analyses. A P value < 0.05 was
considered statistically significant. The statistical pack-
age for the social sciences (SPSS) (version 11.5) for Win-
dows was used.

4. Results

The fecal specimens of 2281 voluntary individuals resid-
ing in Malatya province and its neighboring provinces
who due to digestive system complaints referred to
Inonu university medical faculty polyclinics, including
internal diseases, general surgery, pediatrics, infectious
diseases, emergency, and gastroenterology clinics, and
whose stool specimens were submitted to the parasi-
tology department between 01.01.2006 and 12.31.2006
were examined. There were 129 (5.7%) cases positive for
Cyclospora spp. infection according to saline preparation
(Figure 1), acid-fast staining (Figures 2 and 3), and fluores-
cence microscopy (Figures 4 and 5).

The positive samples were also examined via fluores-
cence microscopy at 395 to 415 nm: they gave a yellow,
greenish shadow. The mean age of the study population
was 24.3 +19.7 years. Based on the results of the analysis,
no significant difference was found regarding the dis-
ease variable between the different ages (P > 0.05). The
distribution of the positive cases by month is depicted
in Table 1.
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Figure 1. Cyclospora Oocysts Saline Preparation (400 x) Figure 4. Cyclospora Oocysts Fluorescence Microscopy (400 x)

Figure 2. Cyclospora Oocysts Acid-Fast Staining (1000 x) Figure 5. Cyclospora Oocysts Fluorescence Microscopy (400 x)

Table 1. Monthly Distribution of the Samples 2

} Py Months Negative Positive
" » .
- "L ' . .

- January 1(50.0) 1(50.0)
February 89(97.8) 2(2.2)
i March 323(94.2) 20(5.8)
: e April 350(92.8) 27(7.2)
Y j " o-‘.,‘ May 306(94.2) 19 (5.8)
. : ."’ . ,) June 348(94.8) 19(5.2)
\ v July 230(97.0) 7(3.0)
» v August 281(94.0) 18 (6.0)
a -
2 September 206(92.8) 16(7.2)
- R . October 18 (100.0) 0(0.0)
Total 2152 (94.3) 129 (5.7)

Figure 3. Cyclospora Oocysts Acid-Fast Staining (1000 x)

@ Data are presented as No. (%).
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As is shown in Table 1, there was an increase in the per-
centage of the parasite in February, June, August, and
September. The distribution of the participating pa-
tients in terms of the provinces from which they came
is given in Table 2.

In this study, stool specimens obtained from 2281 pa-
tients with digestive system complaints were analyzed
using saline preparation, acid-fast staining, and fluores-
cence microscopy, and Cyclospora spp. were found in 5.7%
of the feces samples. The distribution according to the
complaints of the patients referring to the polyclinics is
presented in Table 3.

Table 2. Provincial Distribution of the Patients Referring to the
Polyclinic @

Province Negative Positive
Malatya/Center 1868 (94.4) 111(5.6)
Other provinces b 124 (96.1) 5(3.9)
Adiyaman 79 (91.9) 7(8.1)
Maras 81(93.1) 6(6.9)
Toplam 2152 (94.3) 129 (5.7)

@ Data are presented as No. (%).
Other provinces including: zmit, Kars, Istanbul, Ankara, Batman,
Bingol, Bitlis, Kibris, Adana, and Gaziantep.

Table 3. Distribution According to the Complaints due to the Parasite 2

Complaints/Disease Negative Positive P Value
Nausea/Vomiting 91(4.2) 9(7.0) 0.139
Diarrhea 688 (32.0) 46 (35.7) 0384
Constipation 224(10.4) 10 (7.8) 0334
Rectal Itching 243 (11.3) 14 (10.9) 0.878
Weakness 44 (2.0) 2(1.6) 0.698
Saliva 365 (17.0) 23(17.9) 0.799
Abdominal Pain 809 (37.6) 46 (35.7) 0.659
Flatulence 44 (2.0) 3(23) 0.827
Anorexia 25(1.2) 2(1.6) 0.692
Shortness of Breath 22(1.0) 2(1.6) 0.568
Joint Pain 5(0.2) 0(0.0) 0.584
Nocturia 15(0.7) 1(0.8) 0.918
Slimness 49(2.3) 2(1.6) 0.588
Fever 32(1.5) 2(1.6) 0.954

@ Data are presented as No. (%).

Our findings showed no association in the general as-
sessment among the cases of general body itching, rectal
itching, allergy, shortness of breath, diarrhea, abdominal
pain, salivation, constipation, nausea, vomiting, and ane-
mia (P> 0.05). However, the analysis of the positive cases
revealed a significant difference (P < 0.05).

5. Discussion

In the present study, we aimed to determine the epide-
miology of Cyclospora spp. infection in Malatya province
and its neighboring provinces. First the stool specimens
of patients with digestive system complaints were ana-
lyzed and the findings were discussed and interpreted in
terms of hypotheses. Cyclospora spp. infection is transmit-
ted by the fecal-oral route, with the potential risk factors
being the consumption of spring waters, polluted drink-
ing water, and unwashed vegetables as well as contact
with pets and contaminated soil. The incubation period
is1to11days (9). Hassan-Rios (10) reported Cyclospora spp.
infection in patients with gastroenteritis, diarrhea, ab-

dominal pain, and vomiting. In Malatya province, where
the present study was conducted, city water is used as
drinking water. However, there has not been an investiga-
tion linking Cyclospora spp. infection to the water supply.

Diarrhea caused by C. cayetanensis is watery and without
mucous and tends to be associated with malaise and con-
tinue for a day. Bloody diarrhea has also been reported. Di-
arrhea in patients whose immune system is well is likely to
resolve within 3 to 4 days by itself, whereas in patients with
suppressed immune system or AIDS as well as in individu-
als traveling to tropical countries it takes longer (11, 12). In
our study population, with the chief complaint of diarrhea
and abdominal pain, C. cayetanensis was detected in 35.7%
of the feces samples. Likewise, Cicek et al. (13) reported 2
diarrhea cases caused by C. cayetanensis. Tasbakan et al. (1)
reported Cyclospora spp. as a gastroenteritis agent. Chopra
(14) found the parasite in 1% of 200 patients with diarrhea
in India. The disease control and prevention center (CDC)
(15) reported 643 cases of Cyclospora spp. infection in 25
provinces of the USA in June-August 2013: 278 cases in Texas
city (August), 153 in lowa (June), and 86 in Nebraska (June).
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In the present study, considering the monthly distribu-
tion of the positive cases, the incidence of the parasite
showed a rise in the rainy season. Elsewhere, Lopez et al.
(16) conducted a study between 2002 and 2011 and found
the parasite in 12% of 167 cases in February and in 1.1% of
352 cases in April. The researchers reported that they
found the parasite in February in 22.5% of 71 children
aged below 10 years, in April in 3.0% of 135 children, and
in January in 2.5% of 81 children and suggested that wa-
ter sources might be a risk factor in contamination. In
Haiti and its vicinity, infection was reported to be more
prevalent between January and April, during the cool
and dry months of the year (17), whereas in Nepal and
Guatemala it was detected during the rainy seasons and
in Peru in seasons with less rainfall (18). Turgay et al. (19)
did not detect any parasites in Izmir during the months
of December, January, and February; however, the infec-
tion appeared as sporadic cases in spring (i.e. March,
April, and May) and started to escalate in the months of
July and August. Similarly, we detected an increase in the
percentage of Cyclospora spp. infection in Malatya prov-
ince between February and June.

The first research on the presence of Cyclospora spp.
was published as a case report (1-4, 6, 7). The current
study was performed primarily in Malatya province; nev-
ertheless, other patients who were from the neighboring
provinces were also recruited in the analysis. Our results
demonstrated that the patients from Malatya province
and its surrounding areas constituted 5.6% of the posi-
tive cases, while Cyclospora spp. were detected in 8.1% and
6.9% of the patients coming from Adiyaman province
and the Kahramanmaras region, respectively. This find-
ing indicates that a future epidemiologic study in these
two regions may reveal a higher prevalence of Cyclospora
spp. cases. Furthermore, 3.9% of the positive cases were
actually residing in another city but were in Malatya
province on vacation.

The positivity rate (5.7%) obtained in this study was re-
stricted by the staining method. The relevant literature
underscores the importance of the staining method in
the routine diagnosis. Eberhard et al. (20) reported that
Cyclospora spp. infection can be diagnosed by intensify-
ing the multiplexed stool and painting it with special
paints. Furthermore, thanks to the autofluorescence
properties of oocysts, particular attention has been
drawn to the role of fluorescence microscopy in provid-
ing a rapid, inexpensive, and sensitive technique for the
diagnosis of Cyclospora spp. infection in stool samples
(20).Indeed, one study reported that oocysts give bright,
yellow-green fluorescent light in 380 - 420 nm excitation
filters (3). Another efficacious diagnostic method with
respect to Cyclospora spp. infection is acid-fast staining
(8). In this regard, Vazquez Tsuji et al. (21) underlined
the usefulness of the direct examination of fresh fecal
matter with special acid-fast stains for a morphometric
differentiation between Cyclospora spp. and other simi-
lar Coccidia parasites. Pape et al. (22) reported the use of

Jundishapur ] Microbiol. 2015;8(7):e18661

acid-fast staining for the examination of stool samples
for enteric protozoa.

In light of the findings of the present study, we sug-
gest the following: 1) Given that our assessment of the
epidemiology of C. cayetanensis was limited to Malatya
province and its neighboring provinces, further inves-
tigations are required to include the other parts of the
country, as well.

2) Experimental studies on the transmission of C. cay-
etanensis and ways and means to prevent it should be car-
ried out. 3) Considering the clinical signs in the diagnosis
of C. cayetanensis, patients with long-term digestive sys-
tem complaints should be directed to the laboratory so
that the presence of the parasite can be investigated. 4) In
cancer or immunosuppressed patients, in case of diges-
tive system complaints, sampling should be done for the
diagnosis of C. cayetanensis.
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