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Abstract 
   Irritable bowel syndrome (IBS) is still an ambiguous disorder of the gastrointestinal function.  

Several theories have been postulated as regard its underlying patho-physiology. Infection with 

intestinal parasites has been evaluated as a possible etiology with contradictory results. This 

study compared IBS cases with normal population in Fayoum Governorate as regard infection 

with  parasites, and to detect their possible associated risk factors. Stool samples were  parasito-

logically examined by concentrated sedimentation,  stained with Lugol's iodine, trichrome. The 

RIDA
®
QUICK Cryptosporidium/Giardia/Entamoeba Combi kits were applied. Stool samples 

were cultured on Jones and Loeffler’s slope media for detection of Blastocystis spp. & D. fra-

gilis, respectively.  Blastocystis spp., D. fragilis & Cryptosporidium were the commonest para-

sites in the examined samples. Blastocystis spp. was the only parasite significantly associated 

with IBS. Contact with animals was a common risk factor for the three prevalent parasites. Low 

socioeconomic standard was a risk for Blastocystis & Cryptosporidium infections as well as con-

sumption of contaminated food and/or drink was associated with  Blastocystis infection.  

Keywords: Fayoum, Irritable bowel syndrome,  Blastocystis spp.,  Cryptosporidium, D. fragilis.  
 

Introduction 
   Irritable bowel syndrome (IBS) is an un-

explained abnormality of the gastrointestinal 

tract function, affecting approximately 12% 

of persons globally (Morgan et al, 2012). 

Several factors may combine in IBS patients 

that account for clinical symptoms. These 

include altered gut reactivity in response to 

luminal or psychological stimuli and viscer-

al or gut hypersensitivity, neurotransmitter 

imbalance, in addition to psychosocial fac-

tors (Jimenez-Gonzalez et al, 2012).  

   A subset of IBS was described in cases 

with a preceding infective gastroenteritis 

causing post infectious IBS (PI-IBS). Quali-

tative reviews reported PI-IBS prevalence 

rates from 4% to 31% (10% pooled inci-

dence), and estimated relative risk  ranging 

from 2.5 to 11.9  between infectious gastro-

enteritis and PI-IBS (Thabane et al, 2007).  

Many infectious agents were incriminated 

including parasitic infections.  Parasitic gas-

troenteritis infected cases were at risk of de-

veloping IBS at a rate of 41.9%, while bac-

terial gastroenteritis infected cases had a rate 

of 13.8% (Klem et al, 2017).    

   Several parasites might be contributed fac-

tors to the development of IBS,  including 

Entamoeba spp., Giardia spp., Blastocystis 

spp., Dientamoeba fragilis, Trichinella spp. 

Cystoisospora belli, Cryptosporidium spp., 

and Cyclospora cayetanensis, (Stark et al, 

2007; Morgan et al, 2012; El-Badry et al, 

2018). The infections with these parasites 

can be asymptomatic, or linked to various 

nonspecific gastrointestinal symptoms in-

cluding diarrhea, abdominal pain, fatigue, 

vomiting, constipation, anorexia, and flatu-

lence which simulates the symptoms of IBS 

(Wawrzyniak et al, 2013). Several studies 

supported a positive role for these parasites 

in IBS (Cekin et al, 2012; Yakoob et al, 

2010a, b), while others didn't (Stark et al,  

2007; Morgan et al, 2012). The results were 

controversial between developed and devel-

oping countries and influenced by the sensi-

tivity of detection methods (Krogsgaard et 

al, 2015).  In addition, the IBS diagnosis 

classically depended on clinical evaluation    
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of cases according to Rome III criteria with-

out commitment to stool examination to di-

agnose parasitic gastroenteritis (Yakoob et 

al, 2010b).  Specific stool examination for 

detection of intestinal parasites is generally 

performed when diarrhea is the major mani-

festation of IBS (Ramirez-Miranda et al, 

2010). 

   The study aimed to detect the intestinal 

parasitic infections and their contributing 

risk factors in cases presenting with IBS 

symptoms, in comparison with normal vol-

unteers in Fayoum Governorate, Egypt.  
 

Material and methods 
   This is a case-control study. The sample 

size was calculated  using OpenEpi to be 85 

per group based on a previouse study (Jim-

enez-Gonzalez et al, 2012). The hypothet-

ical power of the study was 80%,  the ratio 

of cases to control was 1:1, the proportion of 

the parasitic infections in cases and control 

groups was designed to be 31.3% &  13%, 

respectively.  Out of 2000 patients who vis-

ited the Tropical Medicine and Gastroenter-

ology outpatient clinic at Fayoum University 

Hospital from January to May 2016, about 

208 cases proved to be IBS, of them 90 cas-

es  gave consent  to share in the study and 

met the inclusion criteria. The control group 

was selected from attendees of the Ophthal-

mology clinic (coming for assessment of 

visual acuity) of matched age, sex, SES as 

cases, without any GIT complains.  

   The study was approved by the Ethics 

Committee, Faculty of Medicine, Fayoum 

University, and informed consents were ob-

tained the participants. To be included in the 

study, IBS  cases should have normal colon-

oscopy, diagnosed  and classified  as IBS 

according to the Rome III criteria (Long-

streth et al, 2006). Participants should con-

firm non-use of antibiotics or anti-protozoal 

agents in the preceding month, and stool 

samples should be negative for the tested 

pathogenic bacterial infections. 

   Questionnaire interview: This included qu- 

estions about personal, demographic, clinic- 

cal data suggestive of IBS according to the 

Rome III criteria. Socioeconomic standard 

(SES) was graded according to the modified 

social score (Drews-Botsch et al, 2011).  

   Examination of participants: They under-

went thorough physical examination, comp-

lete blood count, serum creatinine, electroly-

tes.  Two stool samples were collected from 

each participant/two consecutive days,  and 

examined within two hours.  Stool samples 

were subjected to exanination in Department 

of Parasitology, Faculty of Medicine, Fayo-

um University. 

   Bacteriological examination of stool sam-

ples: Leukocyte counts of stool specimens 

were determined microscopically. The stool 

samples were inoculated on to blood agar, 

MacConkey agar, Mueller Hinton  agar, 

Thiosulfate-citrate-bile salts-sucrose (TCBS) 

agar & Salmonella-Shigella agar to exclude 

microbiological pathogens responsible for 

GlT clinical manifestations (Leelayoova et 

al, 2002). Clostridium difficile toxin A was 

investigated in these stool specimens with C. 

difficile toxin A test (Oxoid Ltd, UK). 

   Parasitological examination of stool samp-

les: Macroscopic examination for consisten-

cy, presence of blood, mucus, or adult hel-

minth parasites was done.  For helminthic 

eggs and after formalin ethyl acetate sedi-

mentation, wet smears with saline and 

Lugol's iodine were performed. Trichrome 

staining for detection of protozoal cysts, 

modified Ziehl-Neelsen (ZN) staining to de-

tect enteric coccidian (Cheesbrough, 2004). 

For each staining method three slides were 

prepared from each sample.  

   RID
® 

QUICK Cryptosporidium/ Giardia/ 

Entamoeba Combi rapid assay (R-Bio-

pharm, Da-rmstadt, Germany): Test was ap-

plied to all samples, according to the manu-

facturer’s instructions. This rapid diagnostic 

test (RDT) is a single-step, lateral-flow, im-

mune-chromatographic assay (ICA) that al-

lowed the detection of specific antigens of 

the three protozoan parasites in a single test 

format. The reagents were brought to room 

temperature. For each fresh stool sample, 

https://www.google.com.eg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0ahUKEwjvhcGbh7zKAhWBuRoKHfCmAoIQFggjMAE&url=http%3A%2F%2Fwww.neogen.com%2FAcumedia%2Fpdf%2FProdInfo%2F7101_PI.pdf&usg=AFQjCNGL5_ZGWK0RqSJaMJGN3M8NYCsn_Q&sig2=vQA4bVwUaU7LlRuO0aQKFw
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 1ml of the extraction buffer was mixed with 

50mg solid stool or 100μl of liquid stool in a 

test tube. Mixture was homogenized and al-

lowed to settle for 3min. About 500μl of the 

clear supernatant was transferred into anoth-

er clean tube to immerse test strip.  The re-

sults were recorded after another 10min. 

Absence of control band (crimson red) indi-

cated the invalidity of the test. Interpretation 

of the test for the three parasites depended 

on specific color band differentiation. Cryp-

tosporidium positive gave blue color, G. in-

testinalis (red) and E. histolytica/dispar 

(green). Very faint reactions were consid-

ered negative due to difficulty to obtain an-

other sample for confirmation. 

   Stool culture for Blastocystis spp.: About 

50mg of each fecal specimen was inoculated 

into 5ml of Jones’ medium (0.01% yeast 

extract in buffer saline), supplemented with 

20% horse serum in screw cap tubes (Jones, 

1946). Tubes were incubated at 37°C for 

48h and a drop of cultured solution was ex-

amined by a light microscope at 10x & 40x. 

Culture was considered negative when failed 

to detect Blastocystis spp. after 72h.  

   Stool culture for D. fragilis: Stool samples 

were cultured using a biphasic xenic culture 

system using a Loeffler’s slope medium 

(Barratt et al, 2010),  consisted of an inspis-

sated horse serum slope with glucose (2.5 

g/L), and nutrient broth No.2 (6.25g/L) in 

distilled water. About 2mg of rice starch was 

placed into the bottom of each slope. Slopes 

were overlaid with 5ml of PBS. 

   Statistical analysis: Package for Social 

Sciences for Windows, version 16 (SPSS 

Inc, Chicago, IL, USA) was used. Demogra-

phic and socioeconomic characteristics were 

treated as categorical variables and present-

ed as frequencies and percentages. Pearson’s 

Chi Square test and a forward stepwise lo-

gistic regression analysis were performed to 

identify significant predictors of infection. P 

value ≤ 0.05 was considered significant. 
 

Results 
   Demographic data: A total of 190 subjects 

included in the study. The demographic and 

disease onset characters of the examined 

subjects were shown (Tab. 1). The age of 

subjects ranged from 18-54 years old the 

average was 37.3 ±10.1. IBS group was sig-

nificantly associated with female sex and 

residence in urban communities (p<0.05). 

All participants had a safe piped water sup-

ply. Most of them (93.4%) had safe waste 

drainage. Participants (24.7%) reported deal-

ing with either pet or farm animals, and (84) 

44.2% had education below secondary level.  

   There was neither significant differences 

among them as regard age, water supply, 

waste drainage, dealing with animals, level 

of education, SES, nor between disease on-

set and history of consumption of raw vege-

tables/fast or possibly contaminated food 

from markets or food handlers. 
 

Table 1:  Demographic and onset associated characters in different groups 

Characters  IBS (90) 

No. (%) 

Normal (100) 

No.  (%) 

P value 

Age: < 35 years 

       ≥  35 years 

        mean ± SD 

43(47.8) 

47(52.2) 

36.7± 10.1 

46(46.0) 

54(54.0) 

37.5± 10.4 

 

0.806 

Gender: Male/Female 25/65 57/43 <0.001* 

Residence: Rural/Urban  30/60 54/46 0.015* 

Safe water supply 90 (100) 100 (100)  

Safe waste drainage 84 ( 93.3) 94 ( 94.0) 0.85 

Dealing with animals 25 (27.7) 22 (22.0) 0.357 

Level of education <Secondary                               40 (44.4) 44 (44.0) 0.95 

≥Secondary 50 (55.6) 56 (56.0) 

SES  

 

Low 43 (47.8) 

36 (40.0) 

11(12.2) 

44 (44.0) 

47 (47.0) 

9 (9.0) 

0.56 

Moderate 

High 

Consumption of raw food   

Or contaminated food  

No                                      

Not sure                                        

30 (33.3) 

60 (66.7) 

49 (50.0) 

51 (51.0) 

0.06 

*significant difference 
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   Clinical pictures: The most prominent ab-

dominal symptoms reported by IBS cases 

were abdominal pain either colicky or vague 

abdominal pain 52(57.8%), abdominal dis-

tention and bloating 31(34.4%), sensation of 

incomplete evacuation of stool 26(28.9%), 

nausea or vomiting  12(13.3),  unexplained 

weight loss within last 4 months 6(6.7%). 

IBS group was classified according to the 

common bowel habits using Rome III crite-

ria into diarrhea dominant (IBS-D), consti-

pation dominant (IBS-C), and alternative bo-

wel pattern (IBS-A). Frequency distributions 

were 32(35.6%), 18(20%) & 40(44.4%), re-

spectively. According to bowel habits all 

control group had regular, normal habits. 

   Examination of stools (Figs. 1 & 2): No 

blood, mucous, helminthic eggs, worms or 

parts of them were detected. Cysts of Enta-

moeba coli (E. coli). E. complex, G. intesti-

nalis, oocysts of Cryptosporidium spp. were 

found in both groups without any significant 

difference (P≥0.05). ICA increased detect-

ion rate of E. complex, G. intestinalis, Cryp-

tosporidium spp. than direct parasitolo-gical 

methods and the estimated sensitivity rates 

(SN) in comparison with trichrome stain 

were 100% for the three parasites. The 

estimated specificity rates (SP) were 95.5% 

for E. complex, 95.0% for G. intestinalis & 

 98.2% for Cryptosporidium spp. (Tab. 2). 

Blastocystis spp. and D. fragilis were hardly 

detected by wet mount (5 and 0 cases) and 

increased by trichrome stain (28 and 11 cas-

es), respectively. The detection rate increa-

sed by using culture reaching up to 43/190 

(22.6%), 29/190 (15.3%), respectively, to be 

the most detectable parasites in examined 

samples. The SN & SP of trichrome stain in 

comparison with the standard culture tech-

niques were estimated for Blastocystis sp. 

and D. fragilis. The SN rates were 65% and 

37.9%  and SP  rates were 100% for the two 

parasites respectively (Tab. 2).  Both para-

sites were significantly detected in IBS 

group  (34.4%, 22.2%), than control group 

(12.0%, 9.0%) (P<0.001 & 0.02), respec-

tively.  The commonly encountered parasites 

were Blastocystis, D. fragilis &  Cryptospo- 

ridium spp. 43, 29 & 22 cases, respectively.  

   The parasites detected rate in IBS-sub-

groups was presented (Fig. 3): Cryptospo-

ridium, G. intestinalis and E. histolytica/ 

dispar were significantly higher in cases 

with IBS-D as compared to other subgroups. 

Blastocystis spp. was  equally detected  in 

both IBS-D & IBS-A but wasn't detected in 

IBS-C. Entamoeba coli cysts was significan-

tly higher  in IBS-C cases as compared to 

other IBS subgroups. 
 
 

Table 2: Sensetivity and specificity of diagnostic techniques 
Parasite (total positive cases detected) No. of positive cases detected by each method (n) Sensetivity % Specificity % 

G. intestinalis (18)a Microscopy (9) ICA (18) 100 95 

E. complex (18)a Microscopy  (10) ICA (18) 100 95.5 

Cryptosporidium spp. (22)a ZN stain (19) ICA (22) 100 98.2 

Blastocystis spp. (43)b Microscopy  (28) Culture (43) 65 100 

D. fragilis (29)b Microscopy  (11) Culture (29) 37.9 100 
 aSensitivity & specificity of ICA measured to microscopy standard technique (ST) for detection of G. intestinalis, E. com-

plex, and Cryptosporidium spp. bSensitivity & specificity of microscopy measured to culture ST for detection of Blastocystis 

spp.and D. fragilis 
 

   

   Relation of demographic characters and 

prevalent parasitic infections:The study tried 

to find any association between demogra-

phic charcaters of cases and the prevalence 

of the three common parasites. There was no 

statistical association between age, sex, or 

the lower education with the three prevalent 

protozoa (Tab. 3). The three parasites were 

associated with the residence in rural comm-

unities, lower SES, unsafe waste drainage, 

and was significantly detected in cases with 

a history of possible consumption of 

contaminated food, or dealing with animals 

(P <0.001). 
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Table 3: Association between three prevalent protozoal infections and the demographic characters of cases 

Factors   Total cases  

(190) 

Blastocystis spp. (43) D. fragilis (29) Cryptosporidium (22) 

No. (%)  P value  No.  (%) P value  No.  (%) P value  

Age ≤ 35 years (89) 18 (20.2) 0.46 15 (16.9) 0.57 8 (9.0) 0.3 

> 35 years (101) 25 (24.8) 14 (13.9) 14 (13.9) 

Gender  Female (108) 23 (21.3) 0.61 19 (17.6) 0.31 15 (13.9) 0.25 

Male (82) 20 (24.4) 10 (12.2) 7 (8.5) 

Residence  Rural (84) 34 (40.5) <0.001* 20 (23.8) 0.004* 20 (23.8) <0.001* 

Urban (106) 9 (20.9) 9 (8.5) 2 (1.9) 

SES Low (87) 36 (41.4) <0.001* 23 (26.4) <0.001

* 

21 (24.1) <0.001* 

Moderate (83) 6 (7.2) 5 (6.0) 1 (1.2) 

High (20) 1 (5.0) 1 (5.0) 0 (0.0) 

Education level   < Secondary (84) 23 (27.4) 0.164 11 (13.1) 0.46 7 (8.3) 0.21 

≥ Secondary (106) 20 (18.9) 18 (17.0) 15 (14.2) 

Safe waste 

drainage 

No (12) 7(58.3) 0.002* 6 (50.0) 0.001* 6 (50.0) <0.001* 

Yes (178) 36 (20.2) 23 (12.9) 16 (9.0) 

Raw or conta- 

minated food  

No (79) 4 (5.1) <0.001* 4 (5.1) <0.001

* 

0 (0.0) <0.001* 

Yes & may be (111) 39 (35.1) 25 (22.5) 22 (19.8) 

Dealing with 

animals  

No (143) 10 (7.3) <0.001* 7 (4.9) <0.001

* 

3 (2.1) <0.001 

Yes (47) 33 (70.2) 22 (46.8) 19 (40.4) 

*significant difference 
 

   Forward regression analysis was used to 

detect the significant risk factors for the 

three common protozoal parasites (Tab. 4). 

IBS was at risk of Blastocystis infection in 

comparison to control with an odds ratio 

(95%CI) of 11.61 (3.1-34.68). Dealing with 

animals was  reported as a common risk fac-

tor for the three parasitic infections. The OR  

was 25.37 for Blastocystis infection, 24.13 

for D. fragilis infection and 6.6  for Cryp-

tosporidium infection.  The low SES was 

reported as risk for Blastocystis and  Cryp-

tosporidium with OR 3.08 (1.05-9.01) and 

11.9 (1.5-98.7), respectively. Consumption 

of possibly contaminated food and/or drink 

was associated with  Blastocystis infection 

with OR 3.74 (1.04-13.47).  

 

Table 4:  Forward regression analysis for detection of risk factors for three common protozoal parasites 
Predictors  Blastocystis spp. infection D. fragilis infection Cryptosporidium infection 

P value OR (95%CI) P value OR (95%CI) P value OR (95%CI) 

Group IBS / control <0.001* 11.61 (3.1-34.68) 0.070 2.6 (0.925-7.335) 0.206 2.9 (0.15-1.51) 

SES Low vs. high & middle  0.040* 3.08 (1.05-9.01) 0.224 2.3 (0.6-8.86) 0.021 11.9 (1.5-98.7) 

Residence  Rural vs.   urban  0.070 0.28 (0.07-1.1) 0.179 3.49 (0.56-21.7) 0.504 0.51 (0.07-2.65) 

Safe waste disposal  Yes vs.  no .0.423 1.927 (0.39-9.58) 0.399 0.54 (0.128-2.26) 0.363 0.51 (0.12-2.19) 

Contaminated food  Yes vs.  no  0.043 3.74 (1.04-13.47) 0.575 1.53 (0.35-6.75) 0.996 1.6 (0.8-3.9) 

Animal dealing  Yes vs.  no 0.001* 25.37(6.73-95.59) 0.001* 24.13 (4.48-129.9) 0.028* 6.6 (1.2-35.62) 
 

Discussion 

   IBS is a multi-factorial disorder with lack 

of knowledge regarding its underlying me-

chanism.  Intestinal parasitic infections have 

been proposed as possible inducing agents 

(Vasquez-Rios et al, 2016). 

   In this study, Blastocystis spp.  was de-

tected in 12.0% of healthy samples and in 

34.4% of IBS samples, while El-Badry et al. 

(2018) positively grown Blastocystis spp. 

from the stool of IBS cases at a rate of 

19.1% using the same culture technique. In 

this study, Blastocystis spp.  was the most 

detectable parasite in the total examined 

samples 43/190(22.6%). This parasite was 

previously reported as the most widely dis-

tributed, with prevalence rates ranged from 

1.5% & 10% in developed countries to 30% 

and 50% in developing countries, respec-

tively (Vasquez-Rios et al, 2016). Its preva-

lence may vary within the same country.  

   The regression analysis showed that IBS 

cases were 11.61 times at risk to acquire this 

infection more than control group in accord-

ance with Yakoob et al. (2010 a&b) and 

Jimenez-Gonzalez et al. (2012). The results 

disagreed with other studies that revealed 

non-significant difference between the two 

groups as regard this parasite (Tungtron-

gchitr et al, 2004; Ramirez-Miranda et al, 

2010; Surangsrirat et al, 2010; Cekin et al, 

2012; Morgan, et al, 2012). In two studies a 
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higher Blastocystis infection rate was found 

in control (71%, 22.1%) than IBS (49% & 

14.5%) by Vasquez-Rios et al. (2015) and 

Krogsgaard et al. (2015), respectively.   

   In experimental animals it was proved that 

Blastocystis ST4 by contact with epithelial 

cells induce their apoptosis, thus causing an 

increase in the cell permeability (Lepczyń- 

ska et al, 2016). Another study proved that 

the parasite degrade mucine glycoproteins 

through its cysteine and serine proteases en-

zymes to obtain its needs of carbohydrates 

and proteins (Poirier et al, 2012). Addition-

ally, continuous exposure to parasite anti-

gens are accused for paracellular permeabil-

ity changes, inflammation and hypersensi-

tivity in the host intestinal mucosa (Stark, 

2007; Lepczyńska et al, 2016).   

   This study hypothesized that the D. fra-

gilis should be higher in IBS cases. Howev-

er, regression analysis revealed no associa-

tion of this parasite with the IBS group in 

agreement with (Jimenez-Gonzalez et al., 

2012: Krogsgaard et al, 2015), while disa-

greeing with Yakoob et al. (2010b). The 

present results revealed the nearly equal dis-

tribution of D. fragilis in cases of IBS-D & 

IBS-C.  However, D. fragilis was signifi-

cantly higher in cases with IBS-D cases 

(Yakoob et al, 2010b) and more prevalent 

association with IBS-C (Krogsgaard et al, 

2015). Thus,   D. fragilis might be a preva-

lent parasitological infection, detected in 

both the IBS and healthy controls.   
   In the present study, Cryptosporidium in-

fection wasn't a significant risk factor.  No 

clear reports, in humans, linked this parasite 

with IBS, since, cryptosporidiosis is usually 

a cause of self-limiting diarrhea in immuno-

competent individuals, but severe diarrhea 

and dissemination to extra-intestinal sites 

can occur in high-risk individuals. However, 

the obtained results proved that Cryptospor-

idium was one of the most prevalent para-

sites. The total detection rate was higher 

than (Banisch et al, 2015).This may be ex-

plained by being associated with large wa-

terborne outbreaks and contamination of 

foods like vegetables, through poultry feces 

used as sources of manure (Banisch et al, 

2015). 

   The present results, revealed that Giardia 

detection rate using ICA reached up to 

11.1% in the IBS group higher than control 

group 8% (P =0.47).  These results agreed 

with Hanevik et al. (2009), who found that 

11-14% of IBS cases had Giardia infection 

but, without proving association with IBS in 

agreement with (Morgan et al, 2012; Krogs- 

gaard et al, 2015; Vasquez-Rios et al, 2015). 

But, abdominal symptoms might closely 

simulate IBS symptoms, after this infection 

(Hanevik et al, 2009). 

  Thus, Giardia should be ruled out as a pos-

sible cause in patients with IBS-like symp-

toms, and  cases should be followed to avoid 

the future risk of developing IBS (Vasquez-

Rios et al, 2015).  

   The present showed no association be-

tween IBS & E. histolytica the only patho-

genic form that agreed with many authors 

(Ramirez-Miranda et al, 2010; Morgan, et 

al, 2012;  Krogsgaard et al, 2015; Vasquez-

Rios et al, 2016). However, the number of 

E. histolytica/ dispar parasites in study sam-

ples was 9.5% using ICA, in range with 

(Banisch et al, 2015).    

   No helminthic infections were diagnosed 

using direct parasitological techniques as 

diagnosis depends on the expertise of tech-

nicians. This opinion was supported by the 

increased rate of protozoa detection by cul-

ture (Elghareeb et al, 2015; Barratt et al, 

2010), or ICA for diagnosis in comparison 

with the low detection rate of E. coli de-

pending on microscopy. The estimated SN 

and SP rates of ICA in comparison to stand-

ard microscopy were in range with previous 

studies (Abdel Hameed et al, 2008; Goñi et 

al, 2011; Banisch et al, 2015). In addition to 

ease of application without the need of 

skilled technicians. In this study, the culture 

was used as Blastocystis spp. standard  diag- 

nostic technique (Dogruman-Al et al, 2010; 

Elghareeb et al, 2015).  The estimated SN 

and SP of trichrome stain compared to cul-
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ture were in range given by Elghareeb et al. 

(2015) and Dogruman-Al et al. (2010)  who 

found SN  rate of 50% and SP rate of 100%.  

   According to the regression analysis, the 

common serious risk factor associated with 

Blastocystis, D. fragilis and Cryptosporidi-

um infections was the animals contact 

(Wawrzyniak et al. (2013). Other factors 

were low SES, and rural residence, con-

sumption of possibly contaminated food  

and drink in agreement with (Souppart et al., 

2010). El-Badry et al. (2018) reported that 

IBS cases from rural areas were  at  risk of 

acquiring Blastocystis infection ten times 

more than those in urban areas. Since feco-

oral route is considered the main mode of 

transmission of these parasites, with the 

chance for zoonotic transmission of infec-

tion (Wawrzyniak et al, 2013). This was 

based on a higher prevalence in developing 

countries compared with developed coun-

tries. but, another study revealed that having 

a high income, no pet animals, and daily in-

take of bottled water were associated with 

Blastocystis (Krogsgaa-rd et al, 2015).  

  This study tried as possible to avoid the 

common limitations of previous studies by 

choosing asymptomatic normal controls, and 

excluding those with a previous history of 

exposure to antibiotics to avoid dysbiosis 

affecting especially Blastocystis and D. fra-

gilis prevalence rates.   

Conclusion 
 No doubt, the use of RIDA

®
QUICK ICA 

and cultures for accurate detection of para-

sitic protozoa avoided missing cases due to 

low sensitive microscopy.  

   The IBS cases are at risk of Blastocystis 

infection. Further studies are needed to as-

sess the role and the epidemiological associ-

ation between intestinal parasites and IBS 

using PCR for diagnosis and subtype analy-

sis of parasitic infections.  
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Explanation of figures 
Fig. 1: To left protozoa detected by stool examination X100; (1, 2) Blastocystis  spp. iodine and trichrome stains (3) D. fragilis  trichrome 

stain, (4) E. coli cyst iodine stain, (5) E. histolytica cyst trichrome stain (6, 7)  G. intestinalis cysts iodine, trichrome stains (8)  
Cryptosporidium spp.  modified ZN stain. To right ICA strip showing positive and negative results.  
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Fig. 2: Protozoa detected in groups, *significant difference between IBS and controls.  
Fig. 3:  Various parasites in IBS-subgroups,* significant difference between groups 
 

 
 

 

 


