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ABSTRACT

The present study aimed to investigate the Cyclasptfection among children attended Pediatric Triag
Hospital in Sulaimani City and to determine its yakence among other intestinal parasites. The stidsted from
the £'of Jun. to the % of Dec. 2014. Three hundred stool samples wereaeld from children aged between6
months to 14 years old from both genders who a#értde hospital. Data was collected using a questire form
including information about gender, age, locationetc. Stool samples were examined by direct weintnand
modified acid-fast stain as a standard method. gd¥odified Ziehl-Neelsen stain method revealed t24#.0%)
was positive for Cyclospora oocysts, with no sigaiit difference in the total rate of infection.€fihfection rate in
males was (3.9%) while in females was (4.1%),witlsignificance difference between genders anddbe among
children in urban area was (4.1%) while in ruralems was (3.3%). According to the age group childrem (6
months - 2 years) of age showed the highest (5@&alence rate, while the lowest rate of infect®f%) was
recorded among children aged between (3-5 yeaii#), vo significant difference between the raterdéction and
the age groups. Also by applying direct wet mouethod the rate of infection was (3.0%), which begamthe
second level of infection after Entamoeba histcdy{10.3%). Cyclosporias is founded as an enderaie in
Pediatric Teaching Hospitalin Sulaimani City foretfirst time, were modified acid-fast stain was itihast reliable
technique for its diagnosis, and must be considasedne of the most important cause of diarrhearagrahildren.
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INTRODUCTION

Cyclospords obligate intracellular apicomplexan protozoaregées that infect the mucosal epithelium of tmal$
intestine or bile duct of a variety of hosts, mpstrtebrates[1].

In recent yearsCyclospora cayetanensims consider as an important human pathogen déluaes diarrhea in both
immuno-compromised and immunocompetent hosts. énldter, diarrhea is usually prolonged, but seifitéd,
while in immuno-compromised, it may be prolongedl asevere [2]. It differs significantly from all ath

Cyclosporaspecies not only in its host but also in its obsyage, which is much smaller and spherical ratifien
oblong [3, 4].
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The first published report &. cayetanensigy humans was by Richard Ashford at 1979[5].It wlascribed under
the genuyclospor#6].Details about this coccidian, complete morplgidadescription and & taxonomic status on
the basis of in-vitro sporulation, mechanicalexatish and transmission electron microscopy[3].

The route of transmission is by ingestion of conteted water and food products with sporulated etsgy
especially vegetables that are the most implicatedrce for the spread of cyclosporiasis[2]. It islikely
transmitted directly between individuals. The infec dose is presumed to be low [7].

In recent years, several studies have shownGhatayetanensiss distributed worldwide,[8, 9] its prevalence is
considerably higher in developing countries thakimope and North America. It has caused a numbsparadic
cases and epidemic outbreaks diarrheal illness 11pQutbreaks have been linked to contaminatedcemwand
various types of fresh products. Females and naesqually susceptible ©yclosporainfection; it can cause
illness that varies significantly with age and citioth of the host.

MATERIALS AND METHODS

The present study was carried out frékhin. 2014 to L Dec. 2014. Three hundred stool samples wereatete
from children aged between 6 months to 14 yearswbld attending the Pediatric Teaching Hospital oBsamples
were obtained randomly from in-patients and outegmés, excluding of diarrheal and abdominal paisesa

The stool samples were collected in a dry, cleaevscapped plastic container. Patiename, number and date of
collection were written on the container. Questainm form was prepared to each patient. The spedmeere
transported to the laboratory as soon as possible.

Stool examination: Each stool specimen was exantimectbscopically by:

(a) Direct smear examination (saline and iodine sna).

The color, consistency, and presence of blood, syumea and the parasites were recorded. Stoolmpacivas then
inspected by using direct wet smear technique usalme and iodine solution for the presence ofystsc of
Cyclosporathe slides then examined under (40X)power[12].

(b) Staining method using modified Ziehl-Neelsen(MK).

A smear of stool specimen was prepared by an aiplistick, and spread by rolling the stick oves thiddle part
of the slide. Let to dry then fixed with absolutetiranol, by adding few drops (2-3 drops) and letrioagain then
stained with modified cold Ziehl-Neelse[13]. Thilek then examined by using the oil immersion ([@09X).

Cyclosporaoocysts were identified by morphological criteremd also other pathogenic parasites found in the
samples.

Data analysis
Appling SPSS (Version16) for Statistical analyf)escriptive statistics (hnumbers and percentageg walculated
for all variables, as well as analytical statisticas performed to observe the relations betweervdhiables, and
variables were calculated by using the Chi-squsatrete

RESULTS

From the results out of 300 stool specimens exanir®e(4.0%) was positive with oocysts @fclosporaby using
MZN staining (Figure 1).
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Figure 1: The rate of Cyclospora infection in Pediatric Teaching Hospital by MZN

The prevalence rate @yclosporainfection in males was lower (3.9%) than femaled¥4), with no significant
difference in the total rate of infection betweesthbgender (Table 1).Also there was no significaiffterence
between the rate of infection among children inamrf4.1%) and rural (3.3%) areas by MZN method (@ 2.

From the relationship betwe@yclosporainfection and age groups it was found that chitdoetween (6 months-
2years) of age recorded the highest (5.6%) ratdewvthe lowest rate of infection (3.9%) was in (3€ars) age
group with no significant difference between theeraf infections and age groups, alsono rate dddtibns was
recorded among (6-8 years), (9-11 years) and (1gedds) age groups (Table 3).

Modified cold Ziehl-Neelsen stain showed that tloeysts were about 8um, spherical in shape, staiitdpink-
red color against green (blue) background colaguife 2 A&B). The result of using direct wet mounethod in
examination recorded a rate of (3.0%) @jfclosporainfection that came in the second level of infectafter
Entamoeba histolytid®.3% (Table 4). The result of using these tworascopic methods indicated that the higher
rate of infection was 4.0% by modified cold Ziehé®lsen stain then direct wet mount method withessgdence
rate of 3.0%, with no significant difference betwdmth methods (Table 5).

Table (1): The number of examined sample and the ta of infection with Cyclospora according to the gender of children in Pediatric
Teaching Hospital (n= 300).

o Exam. samples The Result qf ZNtes | The Result_o_f ZN tes p_value
Characteristics ) Negative Positive
No. No. % No. %
Gend Male 153 147 96.1 6 3.9 0.9436
enaer " Female 147 141 95.9 6 4.1
Total 30C 28€ 96 12 4.C

Table (2): The number of examined sample and the ta of infection with Cyclospora according to the residency of children in Pediatric
Teaching Hospital (n= 300)

Exam. samples The Result of ZN test| The Result of ZN test P_value
Characteristics ’ Negative Positive
No. No. % No. %
Place Urban 270 259 95_.9 11 4.1 04
Rural 30 29 96.7 1 3.8
Total 300 288 96 12 4.0
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Table (3): The relationship betweerCyclospora infection and theage of children

Exam. Samples The Result of ZN test| The Result of ZN test P_value
Characteristics ) Negative Positive
No. No. % No. %
0.5-2 142 134 94.4 8 5.6
3-5 102 98 96.1 4 3.9
Age | 6-8 44 44 100 0 o | 05054
9-11 08 08 100 0 0
12-14 04 04 100 0 0
Total 300 288 96 12 4.0

v g,“g

Figure (2): Oocyst ofCyclospora by Modified cold Ziehl-Neelsen stain with magnifiation 1000X

Table (4): Type, species and the rate of infectioof parasites (by direct wet mount) in children in Rdiatric Teaching Hospital in

Sulaimani
No. and Type of Parasites| Species of Parasites Total

No. %
Entamoeba histolytica 31 ] 103

Cyclospori 9 3.C

. . ) Cryptosporidium 5 1.7

Protozoa (Single infection Giardia lamblia > 07
Entamoeba coli 1 0.3

Blastocystis hominis 2 0.7

Protozoa (double infection) E.histolytic& Blastocystis hominig 2 0.7
Total Exam. Sample800; 52 | 174

Table (5): Comparison between two methods for diagrsis ofCyclospora infection in Pediatric Teaching Hospital

Exam. samples The Result o_f the tests| The ReSl.J|'t the tests P_value
The tests ) Negative Positive
No. No. % No. %
Ziehl —Neelsen stain 300 288 96 12 4.0 0.5051
Direct wet mount 300 291 97 9 3.0
DISCUSSION

The coccidian parasites are important pathogensnyMphysicians remain unaware of their clinical
importance[14Cyclosporahas now been identified worldwide in the feces ofthbimmunocompetent and
immunocompromised patients with diarrhoea [15-8@)eral studies have documented the factGhatyetanensis

is a diarrhoea causing agent[3, 4, 20, 10, 21, 22].
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The present study findings revealed t@gtlosporainfection was common among diarrheic childrenratieg the
Pediatric Teaching Hospital in Sulimani City, ahéstmay be due to contaminated food and water thighoocysts
of this parasite. This result was in accordanaé wievious studies done in Egypt [23-26] in Jordad [27- 29] in
Guatemala. From reviewing the results @yrclosporait was found that the lower prevalence rates weperted in
Tanzania [30], [31] in Thailand,[32] in Cuba, irdia [33-35] in Mexico, [36] in china and by[37] Albania. While
higher prevalence rates were reported in Venezy8B:39] in Egypt this may be because of many fiesstiach
asnumber of patient's samples in different screpstndies, differences in the geographical distiiy ages of
patients, also variation in diagnostic methods ussttioeconomic conditions, immunological statustspnal
hygiene and the modifying of temperature betweerstbasons in different locations the studies.

The results also showed no significant differenedwieen males (3.9%) and females (4.1%) infectioth wi
Cyclospora although the rate of infection in females wastigely higher than the rate of males, this maylbe to
that both genders can be expose@yolosporaoocysts equally and both male and female haveahm sensitivity
to infection especially at the early stages ofrthiges. This result agrees with the results of[#0Nepal,[36]in
Anhui, China and[41] in Egypt, but the result dissgy with results of[42]in Alexandria, Egyptand b43]
inkKathmandu, Nepal.

From the data observedthat there was no signifiiffierence between urban (4.1%) and rural (3.3%&dtion with
Cyclospora, where the rate of infection in urban area wéetirely higher than the rural area this may be ttuthe
use of the same sources of drinking water by parntiaurban area, though tap water was implicateth@asnost
likely source of contamination, lack of adequataitsdion, and the presence of animals in the hoolsehre
associated with increased risk@yclosporainfections[27, 44].This result agreed with the tesof [45, 46], but
it was disagree with other studies carried out4djih Egypt and [47]in China which most of the icified children
were living in rural areas, this may be becauspestonal hygiene and living environmental condgiom rural
areas, simple toilets, deficiency of sanitary ftie$ and diffusing feces contamination were comiypeacorded,
and most people were unaware of health knowleddegand hygiene habits [42].

Although all age groups can infect this disease,rttost vulnerable age group seems to be less tlyaarlto 15
years of children[48, 19, 49, 50].From the datadrbi of (6 month to 2 years) age group showedigleest (5.6%)
rate of infection while the lowest rate of infecti(8.9%) was reported in children of (3-5 years) ggoups with no
infection rate among (6-8 years), (9-11 years) @2d14 years) age groups and there was no signifidiéference
between the rate of infection and the age groupss fhay be because of the development of partiadumity in
elder age groups protect them from being infectéth ¥he coccidia also they are more aware of tpeirsonal
hygiene, but not from re-infection[47]. This resaffrees with the results of studies done by [342140, 27, 51, 2,
52, 53] suggesting either that protective immuuigyelops with repeated exposurecttyetanensigarly in life or
there may be differential exposure risk in oldefividuals.

The prevalence rate @yclosporawas 3.5% in children aged 1.5 to 4 years old aB8&o3n children aged 5 to 9
years, according to surveillance studies[27].Simiésults were obtained from the case-control swidivhere the
highest prevalence was in children aged 1.5 toa®sy€11.6%) [54].The prevalence rate among chilgrddl years
was 0%, suggesting either that protective immudéyelops with repeated exposuretyetanensigarly in life or
there may be differential exposure risk in oldetividuals[2, 51, 52].

From using the two methods it was clear that medifacid-fast stain was the only stain capable téafimg the
coccidians in clinical specimens [55]. The datacomparing the two methods used in detectiorCgtlospora
showed that MZN method recorded the higher ratketecting oocysts than direct wet mount, this magbe to the
amount of stool specimen used and to the two stheitshad been used in MZN that gave red and gi@eblue)
according to availability of the malachite greem (oethylene blue) stain this gives chance to difféiate the
parasite from the debris.

In the present study, the prevalence rat€yflosporabecame in the second level of infection affethistolytica
rate, and this showed the degree of importance afmiong other intestinal parasite which causesttkar This
result agreed with [56] who reported tHat histolyticaas the most prevalent protozoan pathogen in Lagbs
disagree with[57] in whiclCryptosporidiumis the most prevalent protozoan pathogen@yalosporadetected as a
newer emerging diarrheal pathogen and its ratehigheer than the rate &. histolytica
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CONCLUSION

The results indicated th&@yclosporaoocysts are endemic in Sulimani city and it iSraportant etiological agent of
diarrhoea. However, it is the first study done hemethe good result was obtained because it wae dodry hot
season though all positive cases detected weredet@ June to August. More detailed and spestfidies needed
to provide more information about this causativera@f diarrhoea in this country.
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