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ABSTRACT

Background: Irritable bowel syndrome (IBS) is a chronic gastrointestinal condition characterized by

abdominal discomfort, bloating and disturbed defecation.  The etiology of IBS has not been clearly identified.  It

has been hypothesized that parasitic infection may play a role in IBS patients particularly in developing countries.

Previous studies have shown that Blastocystis hominis (B. hominis), an obligate anaerobic protozoa found in hu-

man intestine, was frequently detected in the stool of IBS patients.

Aims: To determine the prevalence of parasitic infection in IBS patients as well as the association

between B. hominis and IBS patients.

Methods: We enrolled 80 patients.  IBS was defined by Rome II criteria.  The patients were divided into

two groups. 40 patients were enrolled in the IBS group and 40 patients were enrolled in the control group.  Medical

history, physical examination, and stool specimens for oval and parasites, bacterial culture, and culture for B. hominis

with Jones’ medium were obtained.

Results: Fourteen males and 26 females were identified in the IBS group.  The mean age was 51 years.

In the IBS group, 23 patients (57.5%) reported diarrhea, 10 patients (25%) reported constipation, and 7 patients

(17.5%) reported abdominal pain.  Twenty five males and 15 females were identified in the control group.  The

mean age was 46 years.  In the IBS group, microscopic exam of the stool samples identified B. hominis in 6 patients

(15%) and Microsopidia in 1 patient (2.5%).  In the control group, B. hominis was identified in 5 patients (12.5%),

Ascaris lumbricoides was identified in 1 patient (2.5%), and Entamoeba coli cyst was seen in 1 patient (2.5%).

Stool culture was positive for B. hominis in 17.5% (7 of 40) of the patients in the IBS group and in 12.5% (5 of 40)

of the patients in the control group (P = 0.75).  Underlying disease, smoking, alcohol, and characteristic of stool

were similar in both groups.

Conclusions: B. hominis was a predominant parasitic infection in both IBS and control groups. The

prevalence of B. hominis in both groups was not significantly different suggesting that it may not be associated with

the development of IBS.
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BACKGROUND

Irritable bowel syndrome (IBS) is a chronic gas-

trointestinal condition characterized by abdominal dis-

comfort, bloating and disturbed defecation.  It is con-

sidered a functional gastrointestinal disorder.  Rome

Committee for the Classification of Functional Gas-

trointestinal Disorders has defined IBS(1) on the basis

of abdominal and bowel symptoms that occur with

sufficient frequency in affected patients.  It is charac-

terized by the absence of any identifiable physical, ra-

diologic or laboratory abnormalities. IBS is a common

condition, with prevalence estimates ranging between

12% and 15% in the western countries.(2,3)  The symp-

toms of IBS represent common reasons for primary

care visits and more than 40% of IBS patients have

symptoms that are so frequent and severe that they have

to take time off from work, curtail their social life, stop

traveling, take medication, and even stay confined to

their house for fear of embarrassment.(4)  Danvivat,

et al. reported that the prevalence of IBS in Thai popu-

lation is approximately 4.6%.(5)  The cause of IBS is

uncertain while the possible hypotheses are 1) altered

motility 2) abnormal visceral sensation 3) post infec-

tious 4) psychosocial factors and 5) neurotransmitter

interplay to cause symptoms.  In developing countries,

gastrointestinal infection is frequently found and re-

mains the major problem.  Therefore, such infection

probably causes and relates to IBS.

Blastocystis hominis (B. hominis) is an obligate

anaerobic protozoa found in the human intestine. In-

fection occurs worldwide but is commonly found in

the tropics and developing countries.  Its significance

as a pathogen remains controversial.  However, sev-

eral studies have reported B. hominis as a causative

agent of gastrointestinal symptoms such as diarrhea

and abdominal pain in both immunocompetent and

immunocompromised hosts.(6)  It is believed that

B. hominis is transmitted via the fecal-oral route.  In

culture, B. hominis has ameboid, vacuolated, granular

and a cyst form. Generally, detection of B. hominis in

stool specimen is based on direct microscopic exami-

nation of fresh fecal specimens.  Culture of B. hominis,

is although easy to prepare, but it’s not done routinely.

Although a previous study demonstrated that culture

of B. hominis was clearly superior to direct micros-

copy in terms of sensitivity.(7)  B. hominis has a preva-

lence of approximately 10 to 15 percent and 30 to 50

percent in stool samples from healthy asymptomatic

individuals in developed and developing countries re-

spectively.  In Thailand, the prevalence of B. hominis

carriage in various groups is as high as 10-40%.(8,9)

Recently, there have been studies that have examined

the link between B. hominis and IBS.(10,11)  The pur-

pose of the present study was to determine the preva-

lence of B. hominis and the association between IBS

patients and B. hominis.

PATIENTS AND METHODS

This cross-sectional controlled prospective study

was conducted at Phramongkutklao College of Medi-

cine in Bangkok, Thailand.  IBS patients, defined by

Rome II criteria, who attended the gastroenterology

clinic, were registered.  Forty patients were enrolled in

the IBS group and 40 patients were enrolled in the con-

trol group.  The Rome II criteria is at least 12 weeks or

more, which need not be consecutive, in the preceding

12 months of abdominal discomfort or pain that has

two of three features: relieved with defecation; and/or

onset associated with a change in frequency of stool;

and/or onset associated with a change in form of

stool(12).  The exclusion criteria included 1) alarming

symptom such as weight loss, anemia, hematochezia,

fever 2) chronic disease: chronic kidney disease, dia-

betes, coronary artery disease 3) previous antibiotics

used especially metronidazole within 1 month.  Medi-

cal history and physical examination were obtained.

Stool specimens were collected for ova and parasites,

culture for B. hominis, and culture for bacteria such as

Salmonella spp, Shigella spp, Campylobacter jejuni,

Yersinia enterocolitica and Vibrio cholera which are

common pathogens in the community.  The study was

reviewed and approved by the ethics review commit-

tee of the Department of Medicine at Phramongkutklao

College of Medicine.  Stool specimens for ova and para-

sites and culture of B. hominis were sent immediately

to the Department of microbiology and Department of

parasitology.  The specimens were examined by the

same technicians who did not know the patients’ his-

tory.

Stool collection and examination.

Stool specimens were examined by expert in para-

sitology for intestinal parasites immediately after col-

lection by a wet smear preparation in saline and stain-

ing with Lugol’s iodine solution.  All specimens were

processed using the formalin/ethyl-acetate concentra-
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tion technique.  Since the simple smear and concentra-

tion technique is rather insensitive for the detection of

B. hominis,(9) short-term in vitro cultivation was per-

formed for each stool sample in the medium of Jones

supplemented with 10% horse serum.  The cultures

were incubated at 37 ˚C for 48-72 hours and then ex-

amined under a light microscope with 10x and 40x

objectives.  B. hominis positive specimen was defined

as identification of any form of B. hominis, i.e., vacu-

olar, granular, multivacuolar, and cystic forms by short-

term in vitro cultivation.  Each stool specimen was also

examined for Cryptosporidium spp. and Microsporidia

using modified acid-fast and gramchromotrope stain-

ing, respectively.  All samples were also tested for com-

mon bacterial pathogens that may cause gastrointesti-

nal symptoms.  Stool samples were transferred in trans-

port media and cultured for bacterial pathogens using

conventional cultivation and identified by biochemi-

cal methods at the Department of Microbiology.

Statistical analysis

Results are expressed as the mean ± SD for con-

tinuous variables (e.g, age) and number (percentage)

for categorical data (e.g., sex, stool culture, diarrhea,

etc.).  Univariate analysis was performed using the in-

dependent sample t-test.  The Pearson chi-square test

and Fisher’s exact test were also used whenever ap-

propriate.  A P value <0.05 was considered statistically

significant.  All P values were two sided.  Statistical

interpretation of data was performed by using the com-

puterized software program SPSS version 10.0 (SPSS

Inc., Chicago, IL).

RESULTS

The IBS group consisted of 14 males and 26 fe-

males with a mean ± SD age of 51 years.  The bowel

habit was described as diarrhea in 57.5% (23 of 40),

constipation in 25% (10 of 40) and abdominal pain in

17.5% (7/40) of patients. (Figure 1)  Consistency of

stool varied from formed 87.5% (35 of 40), soft 10%

(4 of 40), and thick watery 2.5% (1 of 40).  The control

group consisted of 25 males and 15 females with a mean

age of 46 years.  Consistency of stool varied from

formed in 77.5% (31 of 40), soft 22.5% (9 of 40), and

no thick watery.

Comparison of the IBS and control groups

There was no significant difference in age between

both groups (51 years vs 46 years, P-value = 0.147).

There were more women than men in the IBS group (P

value = 0.025).  All patients in the IBS group and 20%

(8 of 40) of the patients in the control group had ab-

dominal pain (P <0.001) while underlying disease,

smoking, alcohol, characteristic of stool and mucus

were similar in both groups.

Prevalence of parasitic infestations in IBS and

control patients were shown in Table 1.

Stool ova and parasites

In the IBS group, microscopic exam of the stool

samples identified B. hominis in 6 patients (15%) and

Microsopidia in 1 patient (2.5%).  In the control group,

B. hominis was identified in 5 patients (12.5%), As-

caris lumbricoides was identified in 1 patient (2.5%),

and Entamoeba coli cyst was seen in 1 patient (2.5%).

Stool culture for B. hominis was positive in 17.5%

(7 of 40) of the patients in the IBS group and in 12.5%

(5 of 40) of the patients in the control group (P = 0.75).

Subgroup analysis of diarrhea predominant compar-

ing with other types in IBS patients showed similar

results (P = 1.00). (Table 2 and 3)

Figure 1 Presentations of IBS

IBS-P = Painful IBS

IBS-C = Constipated IBS

IBS-D = Diarrheal IBS

IBS-P
12.5%

IBS-C
25%

IBS-D
57.5%

Table 1 Prevalence of parasitic infestations in Irritable

bowel syndrome (IBS) and control patients

IBS Control
Parasite P-value

(N = 40) (N=40)

B. hominis 7 5 0.75

Microsporidia 1

Ascaris (egg) 1

Entamoeba coli 1
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Prevalence of bacteria infections in IBS and

control patients (Table 4)

Culture stool for bacteria revealed Salmonella gr

B in 5% (2 of 40), Salmonella gr C in 2.5 % (1 of 40)

and Salminella enteriditis in 2.5% (1 of 40) of IBS

patients. In control group, Salmonella gr B was identi-

fied in 3 patients (7.5%).

Comparison of stool microscopy and culture for

detection B. hominis

Stool microscopy in both groups of patients

yielded positive results for B. hominis in 11 patients

(13.75%) compared with 15% (12 of 80) by stool cul-

ture.  Stool culture for B. hominis was more sensitive

than microscopic examination (P <0.001) (Table 5).

DISCUSSION

Blastocystis hominis is an intestinal protozoan

commonly found in human with prevalence between

30-50% in the developing countries(7). The pathogenic

potential of B. hominis in human intestine remains

uncertain because such organism has been demon-

strated in both symptomatic and asymptomatic indi-

viduals.  Controlled studies of the association between

B. hominis and gastrointestinal symptoms are lacking.

However, there is mounting evidence to suggest that

B. hominis is a cause of intestinal disorders due to its

significant correlation with individuals suffering from

IBS in recent years.(10,11,13,14)  In addition, levels of IgG

antibody to B. hominis were increased significantly in

the patients with IBS compared with asymptomatic

controls.(10)

In this study, B. hominis was a predominant para-

sitic infection in both IBS and control groups (17.5%

vs 12.5% P = 0.75). Interestingly, the prevalence of

B. hominis in both groups was not significantly dif-

ferent.  This result was similar to the previous studies

from Tungtrongchitr A, et al.(15) who found that

B. hominis infection was present in 13.6% of IBS

patients and 12% of control patients (P = 0.87).  Nev-

ertheless, Giacometti, et al.(14) shown that B. hominis

was recovered from the stool of 38 subjects, 15 of

whom belonged to the IBS group (P = 0.006).  Yakoob

J, et al.(11) was able to isolate B. hominis from the feces

in 46% of the IBS patients and this was significantly

higher than those seen in the control group.  This find-

ing suggests that B. hominis is associated with IBS.

However, whether such organism causes IBS or not is

unclear.  The dissimilar results from our study may be

explained by the patients coming from different resi-

dential areas of the city, diverse walks of life and prob-

ably variation of personal hygiene.  Also, our study

population was small and not sufficient to show the

differentiation.  The data from subgroup analysis of

diarrhea predominant IBS patients was similar to those

seen in overall IBS group.  This finding is consistent

with a recent study,(11) suggesting that the presence of

Table 3 Comparison of B. hominis infection in each type

of Irritable bowel syndrome (IBS)

B. hominis positive

Abdominal
IBS type Diarrhea Constipation

pain

Number of patients 2 3 2

P = 0.233

Table 2 Prevalence of B. hominis in diarrheal type of Irri-

table bowel syndrome (IBS) and control patients

B. hominis

Present Absent Total P value

IBS-diarrhea 2 21 23 1.00

Control 5 35 40

Total 7 56 63

Table 4 Prevalence of bacteria infections in IBS and con-

trol patients

Bacteria IBS (N = 40) Control (N = 40)

Salmonella gr B 2 3

Salmonella gr C 1

Salmonella enteritidis 1

Table 5 Comparison of B. hominis culture and wet prepa-

ration

Culture
B. hominis

Present Absent Total P value

Wet preparation

present 9 2 11 <0.001

absent 3 66 69

Total 12 68 80
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B. hominis may not be causal and responsible for diar-

rhea type only, but also cause in other types of IBS.

We also reported that smoking, alcohol consumption,

characteristic of stool and mucus was similar in both

groups.  In IBS patients, stool culture for bacteria re-

vealed Salmonella gr B, Salmonella gr C and Salmo-

nella enteriditis.  This was similar to those detected in

the control group.  Salmonella gr B was identified in 3

patients.  Epidemiologic studies examining the inci-

dence of IBS following bacterial gastroenteritis have

been observed.  However, one important observation

is that patients with preexisting IBS may be more likely

to present earlier to their physicians with bacterial gas-

troenteritis compared with those without IBS.(16)  Thus,

IBS following bacterial gastroenteritis may have been

overestimated.  Furthermore, this study did not find

any significant difference of pathogenic bacteria be-

tween both groups.

There are several methods commonly used to

detect human infection with B. hominis.  All are based

on the demonstration of parasite in fecal samples. Stool

specimen may be examined as fresh, wet smears, by

concentration or by in-vitro cultivation of the sample

prior to the light microscope.(17)  Our study showed

that microscopic examination of stool is less sensitive

than stool culture for B. hominis.  This finding is simi-

lar to the results from previous studies(7,18).

In conclusions, B. hominis was a predominant

parasitic infection in both IBS and control groups.  The

prevalence of B. hominis in both groups was not sig-

nificantly different suggesting that it may not be asso-

ciated with the development of IBS.

4. Corney RH, Stanton R.  Physical symptom severity, psycho-

logical and social dysfunction in a series of outpatients with

irritable bowel syndrome.  J Psychosom Res 1990; 34: 483-

91.

5. Danvivat D, Tankeyoon M, Sritratanaban A.  A study of bowel

patterns in Thai population.  Chula Med J 1988; 32: 9803-9.

6. Kain KC, Noble MA, Freeman HJ, et al.  Epidemiological

and clinical features associated with Blastocystis hominis in-

fection.  Diagn Microbiol Infect Dis 1987; 8: 235-44.

7. Leelayoova S, Taamasri P, Rangsin R, et al.  In-vitro cultiva-

tion: a sensitive method for detecting Blastocystis hominis.

Ann Trop Med Parasitol 2002; 96: 803-7.

8. Taamasri P, Leelayoova S, Rangsin R, et al.  Prevalence of

Blastocystis hominis carriage in Thai army personnel based

in Chonburi, Thailand.  Mil Med 167: 643-6.

9. Leelayoova S, Rangsin R, Taamasri P, et al.  Evidence of water-

borne transmission of Blastocystis hominis.  Am J Trop Med

Hyg 2004; 70: 658-62.

10. Hussain R, Jafri W, Zuberi S, et al.  Significantly increased

IgG2 subclass antibody levels to Blastocystis homonis in

patients with Irritable bowel syndrome.  Am J Trop Med Hyg

56: 301-6 .

11. Yakoob J, Jafri W, Jafri N, et al.  Irritable bowel syndrome: in

search of an etiology role of Blastocystis hominis.  Am J Trop

Med Hyg 2004; 70: 383-5.

12. Thompson WG, Longstreth GF, Drossman DA, et al.  Func-

tional bowel disorders and functional abdominal pain.  Gut

45(Suppl 2): 1143-7.

13. Ashford RW, Atkinson EA.  Epidemiology of Blastocystis

hominis in Papua New Guinea: age prevalence and associa-

tions with other parasites.  Ann Trop Med Parasitol 1992; 86:

129-36.

14. Giacometti A, Cirioni O, Fiorentini A, et al.  Irritable bowel

syndrome in patients with Blastocystis hominis infection.  Eur

J Clin Microbiol Infect Dis 1999; 18: 436-9.

15. Tungtrongchitr A, Manatsathit S, Kositchaiwat C, et al.

Blastocystis hominis infection in irritable bowel syndrome

patients.  Southeast Asian J Trop Med Public Health 2004;

35: 705-10

16. Ilnyckyj A, Balachandra B, Elliott L, et al.  Post-traveler’s

diarrhea irritable bowel syndrome: a prospective study.  Am J

Gastroenterol 2003; 98: 596.

17. Stenzel DJ, Boreham PF.  Blastocystis hominis revisited.  Clin

Microbiol Rev 1996; 9: 563-84.

18. Suresh K, Smith H.  Comparison of methods for detecting

Blastocystis hominis.  Eur J Clin Microbiol Infect Dis 2004;

23: 509.

REFERENCES

1. Drossman DA.  The functional gastrointestinal disorders.

Rome II: McLean, Va, Degnon Associates; 2000.

2. Agreus L, Talley NJ, Svardsudd K, et al.  Natural history of

functional abdominal disorders: a: population: overlap and lack

of stability over time.  Gastroenterology 1995; 109: 671-80.

3. Mertz HR.  Irritable bowel syndrome.  N Engl J Med 2003;

349: 2136-46.


