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Original Article 

Abstract 
 

Introduction: Blastocystis hominis is a parasite found in the stools of human as well as 
in the stools of other animals and recently its pathogenic potential has been increasingly 
recognized. Irritable Bowel Syndrome (IBS) is a digestive system’s disorder which is 
featured by change in bowel habits, abdominal pains and other symptoms similar to 
Blastocystis hominis infection. There is little information about this syndrome and its 
etiology is still unknown. This study aims at analyzing the relationship between 
Blastocystis hominis and IBS. 

Methods: In a case-control study, a total of 81 patients with IBS and 81 patients with 
other digestive disorders, but without IBS, who had referred to Shahid Beheshti Hospital 
in Hamedan City, were selected. The disease was diagnosed by a gastroenterologist in 
terms of the relevant criteria. Blastocystis hominis infection in this study was diagnosed 
using stool test through four techniques: direct wet mount, stool culture, formalin-ether 
concentration and trichrome staining. 

Results: Totally, 43 women (53%) and 38 men (47%), in the age range of 13 to 64 years 
old, participated in this study. Using the stool culture technique, as the golden standard, 
infection in 37 members (45.67%) of the case group and 18 members (22.22%) of the 
control group was reported, which this difference was significant, statistically (P<0.001). 
There was difference between case and control groups in terms of Blastocystis infection 
with all four techniques. 

Conclusion: The results of this study indicated that since the infection rate in the case 
group was higher than that in the control group, a relationship between Blastocystis 
hominis infection and IBS is possible. Speaking about infection diagnosis, culture 
technique was more sensitive than other techniques used to diagnose Blastocystis hominis 
infection. 
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Introduction: 

Blastocystis hominis is an intestinal protozoon 
which is abnormal for human being and a wide 
range of animals (1-4). It has a global distribution 
and is amongst the most prevalent parasites, which 
are separated through parasitological experiments. 
As a polymorphic organism, Blastocystis hominis is 
described as the organism with “a thousand faces”. 
Its size varies from 5 to 30 micron. Its most 
important forms are vacuolar, granular, amoeboid, 
and cystic (5,6). Also there are other forms of this 
parasite including avacuolar and multivacuolar 
which are found rarely (7-11).    

Human beings usually become infected through 
digesting the cysts excreted by another human. The 
digested cysts are opened near the stomach acid and 
intestinal enzymes and after converting into various 
forms, finally the new cysts produced in the bowel, 
are excreted by feces and move to another hosts 
and their life cycle repeats in this way (12).  

A broad collection of epidemiological 
information, lab and experimental studies imply the 
pathogenic potential of Blastocystis hominis in 
certain condition. In the case of finding Blastocystis 
in feces where are free from other parasites, 
bacteria and viruses, it can be considered as the 
cause of diarrhea, cramps, nausea, fever, vomiting 
and abdominal pains which need to be treated. In a 
recent study on patients with IBS, presence of a 
considerable percent of Blastocystis was not 
considered casual and was related to occurrence of 
the syndrome (13). Researchers believe that there 
are many genotypes of Blastocystis in the nature 
and recent studies made it clear that human being is 
the host of many of its zoonotic genotypes. 
Infection to this parasite can be without symptom or 
with nonspecific clinical symptoms such as nausea, 
vomiting, abdominal pain, bloat, acute and chronic 
diarrhea and skin rashes (14-16). 

IBS is a digestive system disorder which is 
featured with the change in bowel habits, 
abdominal pains and without structural anomalies. 
There is no clear diagnostic symptom for IBS; 
hence, all definitions proposed for the syndrome are 
based on its clinical manifestations. IBS is one of 
the most prevalent diseases which is found in 
clinical works; however there is very little 
information and knowledge about it. Patients with 
IBS always suffer from abdominal distension, more 

burps and bloat. IBS pathogenesis is unknown yet 
(17). However, abnormal sensory and motor 
activities of bowel, central nervous function 
disorder, psychological disorders and bowel causes 
have been suggested (18,19).  

Because of inflammation in the digestive tract, 
some studies on confirming this fact that IBS occurs 
by some undiscovered active infections have been 
conducted and some authors emphasize 
undiagnosed protozoan infections, as the IBS cause. 
Blastocystis is a protozoan organism which its 
infection can be without symptoms, acute or 
chronic symptoms. The parasite has sometimes 
suggested as the cause of certain symptoms such as 
abdominal pain contestation, diarrhea and change in 
bowel habits, which are similar to IBS; however, 
this report has been criticized by some physicians 
(20). The symptoms may continue be found as 
ongoing, alternative, individual for years, thus, it is 
necessary that parasitic infections are examined 
very precisely in such patients and their presence is 
confirmed or denied.  

Although several studies about the relationship 
between this protozoon and even Dientamoeba 
fragilis and IBS have been carried out, their results 
in inconsistent (21). Unlike other parts of the world, 
no special study about this issue has been conducted 
in Iran. Since causes of this syndrome and the 
potential of involvement of racial factors or other 
unknown factors in its development, similar studies 
in various geographical regions and racial and 
ethnic groups can be justified. Therefore, the 
objective of this study is analyzing the relationship 
between infection with Blastocystis hominis and 
IBS in the Iranian patients and also comparing 
various diagnosis techniques including direct wet 
mount, stool culture, trichrome staining and 
formalin-ether concentration technique. Thus, in 
this study, only patients diagnosed with IBS based 
on scientific criteria and the results were compared 
with other digestive disorders, in terms of presence 
of Blastocystis hominis, in order to analyze the 
potential role of Blastocystis hominis in developing 
IBS. 
 

Methods: 

In a case-control study and under a 1:1 
matching program in terms of age and gender, a 
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total of 81 patients with IBS and 81 patients with 
other digestive disorders, but without IBS, who had 
referred to Shahid Beheshti Hospital in Hamedan 
City, were selected. Patients with IBS, who have 
been diagnosed by a gastroenterologist and the 
project’s clinical partner, were classified as case 
group and patients with other digestive disorders 
but without IBS were classified as control group. 
After signing the consent form and filling the 
questionnaire containing information about 
symptoms and personal data of patients, their fecal 
samples were collected. Samples were tested using 
for techniques including direct microscopic method, 
formalin-ether concentration, culture in the lab 
environment, and trichrome staining in the research 
lab of Parasitology Department for diagnosing 
Blastocystis. The definitive diagnosis of Blastocystis 
hominis using four mentioned techniques in order 
to compare diagnosis methods in both groups and 
making sure of lack of infection to other pathogenic 
parasites of bowel in the case model was used. In 
both groups, patients with any other parasitic 
disease than Blastocystis were excluded. Finally, 
the results were analyzed using chi-square test with 
SPSS version 16. 
 

Results: 

Totally, 43 women (53%) and 38 men (47%), 
in the age range of 13 to 64, participated in this 
study. In both control and case groups, there were 7 
patients (8.6%) were younger than 20 years old, 27 
patients (33.33%) were 20-30 years old,19 patients 
(23.5% were 30-40 years old, 16 patients (19.8%) 

were 40-50 years old, 10 patients (12.3%) were 50-
60 years old and two patients were older than 60 
years old. The age range of 20-30 years old 
(33.33%) had the most members.  

The cumulative results of four mentioned 
techniques showed that Blastocystis infection rate in 
patients with IBS and in control group was 45.67% 
and 22.22%, respectively. In all four techniques, 
the infection with Blastocystis in the case group was 
more than that in control group and it was 
significant difference (P<0.0001, OR=2.1). Table 
1 summarizes the rate of Blastocystis infection in 
both case and control groups measured with four 
diagnosis techniques. 

In this study, using direct slide technique 28 
patients (34.56%) in case group and 16 patients 
(19.75%) in control group; using formalin-ether 
concentration technique 31 patients (38.27%) in 
case group and 16 patients (19.75%) in control 
group; using trichrome staining technique 21 
patients (25.92%) incase group and 14 patients 
(17.28%) in control group were found infected with 
Blastocystis. In all four methods, there was a 
significant different between case and control 
groups in terms of infection with Blastocystis. 
Culture technique was more sensitive than other 
technique, with 37 patients (45.67%) in case group 
and 18 patients (22.22%) in control group were 
diagnosed with Blastocystis infection. Trichrome 
staining technique showed the least sensitivity for 
diagnosing Blastocystis. Table 2 summarizes the 
frequency of various clinical symptoms in both case 
and control groups. 

 
 
 

Table 1. Comparing sensitivity of diagnostic techniques in diagnosing Blastocystis in feces 

 Case Control 

Diagnosis technique No. Percentage No. Percentage 
Culture 37 45.67% 37 45.67% 
Direct slide 28 34.56% 28 34.56% 
Formalin-ether 21 38.27% 21 38.27% 
Tri-chrome staining 21 25.92% 21 25.92% 
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Table 2. Frequency of various clinical symptoms in both case and control groups 

 Case Control 

Symptoms  No. Percentage No. Percentage 
Abdominal pain  65 80.24 44 54.3 
Nausea  12 14.8 20 24.7 
Diarrhea  20 24.7 5 6.2 
Constipation  60 74.1 18 22.2 
Cramps  29 35.8 10 12.2 
Vomiting  2 2.5 4 4.9 
Bloat  70 84.4 17 21 
Abdominal distension  53 65.4 5 6.2 
Burps  37 45.7 8 9.9 

 
Table 3. Infection severity: number of parasites in each microscopic field with 40 x magnifications 

Number of Parasites Case Control 
No. Percentage No. Percentage 

1-2 28 75.68 10 55.55 
3-4 4 10.81 4 22.22 
>5 5 13.51 4 22.22 

 
Some researchers have argued that finding at 

least five Blastocystis parasites in any microscopic 
field at 40X magnification, provided that no other 
cause is found for the bowel disease, the parasite’s 
pathogenesis must be considered. Since, in culture 
technique, 37 patients in case group and 18 patients 
in control group were diagnosed with Blastocystis 
infection, in this study 1-2 parasites in any 
microscopic field at 40x magnification, 28 out of 37 
patients (75.68%) in case group in contrast to 10 
out of 18 patients (55.55%) in control group were 
seen. In this magnification, 3-4 parasites in any 
microscopic field, in case group 4 out of 37 patients 
(10.81%) and in control group, 4 out of 18 patients 
(22.22%) were found. More than five parasites in 
each microscopic field with 40 x magnifications, in 
case group 5 out of 37 patients (13.51%) and in 
control group 4 out of 18 patients (22.22%) were 
found. The most number of seen parasites was 1-2 
parasites in each microscopic field with 40 x 
magnifications. Table 3 shows infection severity 
with regard to number of parasites in each 
microscopic field with 40 x magnifications. 

Regarding education level, there were 9 
illiterates (11.1%), 16 persons with primary school 
education (19.8%), 9 persons with guidance school 
education (11.1%), 26 persons with diploma 
(32.15), and 21 persons with academic degrees 
(25.95%) in the case group; whereas, there were 
11 illiterates (13.6%), 15 persons with primary 
school education (18.5%), 18 persons with 

guidance school education (22.2%), 26 persons 
with diploma (32.1), and 11 persons with academic 
degrees (13.6%) in the control group. Diploma 
owners were the most population in both groups. 
 

Conclusion: 

This study showed that Blastocystis infection in 
patients with IBS is more than that in patients with 
other digestive problems. Likewise, this study 
indicated that the culture technique is the most 
sensitive technique in seeking Blastocystis in feces. 
Since this infection is prevalent in patients with IBS, 
it may play a key role in preparing these people to 
develop this syndrome. On the other hand, since 
some diseases are the result of several factors, it can 
be supposed that the parasite along with other 
unknown factors develop IBS. Blastocystis was 
already considered as a non-pathogenic organism. 
Since about thirty years ago, examining some 
patients with digestive disorder with stool test 
showed no other organism by this parasite and 
treating Blastocystis resulted in removing all 
digestive symptoms, hence it was concluded that 
Blastocystis would be the main cause of such 
digestive symptoms (18).  

In many studies, the high prevalence rate of 
Blastocystis in people was without symptoms. In 
recent years it has been suggested that Blastocystis 
may have various pathogenic and non-pathogenic 
sub-species and many studies have been conducted 
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about this issue. Therefore, it is believed that 
pathogenic sub-species are effective in development 
of cases with symptoms (19-21). Because of these 
new observations and findings, Blastocystis hominis 
name was changed to Blastocystis spp. (22).  

Regarding table 1, patients with Blastocystis 
hominis in case group were more than that in 
control group and it was a significant difference 
which was consistent with Yakoob et al. In his 
study, Blastocystis hominis was found in 53% of 
patients with IBS (90.171) in case group in contrast 
to the 16% of people (25.159) in control group 
(P<0.001) (23). However, our study was not 
consistent with Ramirez-Miranda (P=0.43) and 
Tungtrongchitr (P=0.87) (24,25); with these 
researchers have not reported a significant 
relationship in Blastocystis infection in control and 
case groups. Surangsrirat compared 66 patients in 
IBS group with 60 subjects in control group in 
terms of Blastocystis infection. In the mentioned 
study, in both case and control groups, there was 
not a significant different in terms of parasite 
prevalence (P=0.203). Surangsrirat argues that in 
his study Blastocystis infection was a prevalent 
parasitological infection which was dominant in 
both IBS and control groups; however, Blastocystis 
in stool did not imply gastrointestinal symptoms in 
patients with IBS. This study suggests more studies 
on properties of Blastocystis sub-species in larger 
samples which may indicate a potential relationship 
between Blastocystis and patients with IBS (26). 
Ramirez-Miranda did not show a significant 
difference in the two groups, except in terms of 
bloat. This study indicated that although the 
relationship between Blastocystis and diarrhea in 
patients with IBS is not definitive, it was one of 
interesting findings of this study (24). Yakoob 
introduced Type 1 as the predominant genotype of 
Blastocystis hominis in IBS; whereas the 
predominant genotype in control group was type 3; 
thus it is supposed that there is a relationship 
between some genotypes of this parasite and 
symptoms of IBS (27,28). According to this study, 
the culture technique was more sensitive than other 
techniques and it was consistent with Yakoob, 
Tungtrongchitr, and Suresh et al. (29). Trichrome 
staining was introduced as the less sensitive method 
in contrast to other methods which was compatible 

with relevant studies made in Turkey (30), Thailand 
(31), Britain (32), and Denmark (33).  

Studies about different subtypes and genotypes 
in various geographical regions have focused on 
this sub-species and its relationship with clinical 
forms and its potential relationship with 
development of IBS (34-38). Accordingly, more 
than 8 sub-species in different African and 
European populations have been identified. In some 
cases, these sub-species have been verified as a key 
role in occurrence of recurrent digestive disorders 
symptoms (39,40). In a study made in Pakistan, 
genotype 1 was suggested as the predominant 
genotype in patients with IBS; whereas in the 
control group, genotype 3 was predominant (27); at 
the same time, Dientamoeba play a key role in this 
regard (23,41). 

Sometimes Organism diagnosis faces 
limitations. One of targets of this study was 
determining sensitivity of various diagnostic 
techniques used to find parasites. Stool culture was 
one of techniques which was a valuable one, 
because in this technique even very few parasites 
can proliferate and their population will increase 
over time. However, regarding its results, there is a 
relationship between severity of natural Blastocystis 
infection and prevalence of clinical symptoms; 
hence, judging these results in terms of finding a 
relation between Blastocystis infection and IBS 
needs more studies with more samples and 
including severity of infection. The inability to 
make a cause and effect relationship between 
Blastocystis infection and IBS was a constraint in 
this study. For finding such relation we need an 
experimental study at least in animal model and 
conducting a genotyping experiment provides a 
more precise judgment. Likewise, it is suggested 
that in a clinical trial on Blastocystis pathogenesis 
patients are treated with a proper drug (e.g. 
metronidazole), if the symptoms are removed, the 
cause and effect relationship on its pathogenic 
potential in patients without IBS.  

In this study, there was a significant relationship 
between severity of Blastocystis hominis infection 
and IBS and since this result was compatible with 
the results of studies made in Pakistan (Iran’s 
eastern neighbor) and studies made in Turkey 
(Iran’s northwestern neighbor) and is not consistent 
with results of studies made in Thailand 



Nashmin Mohemmi, et al                                                                      The Relationship Between Blastocystis and IBS  

Hormozgan Medical Journal, Vol 19, No.2, June-July 2015 72 

(southeastern Asia) and in Mexico (Latin America) 
and since, according to the new findings, 
Blastocystis hominis has different genotypes, it is 
possible that there is a certain genotype of 
Blastocystis in western Asian countries which has a 
relationship with IBS. Therefore, more studies on 
this issue with larger sample and more severe 
infection are needed. 
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