World Journal o
| Pharmacology
s

World | Gastrointest Pharmacol Ther 2017 Nove

! ‘I“ "“"

JLR L

Baishideng Publishing Group Inc



World Journal of
Gastrointestinal Pharmacology
and Therapeutics

w\J\G\P|7

Contents Quarterly Volume 8 Number 4 November 6, 2017

ORIGINAL ARTICLE
Case Control Study

193 Association of miR-146 rs2910164, miR-196a rs11614913, miR-221 rs113054794 and miR-224
rs188519172 polymorphisms with anti-TNF treatment response in a Greek population with Crohn’s disease
Papaconstantinou I, Kapizioni C, Legaki E, Xourgia E, Karamanolis G, Gklavas A, Gazouli M

201 Protozoan parasites in irritable bowel syndrome: A case-control study
Jadallah KA, Nimri LE, Ghanem RA

LETTERS TO THE EDITOR
208 Fecal microbiota transplantation against irritable bowel syndrome? Rigorous randomized clinical trials are

required
Abadi ATB

Raishideng®  WJGPT | www.wjgnet.com I November 6, 2017 | Volume 8 | Issue 4 |



Contents

World Journal of Gastrointestinal Pharmacology and Therapeutics
Volume 8 Number 4 November 6, 2017

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Pharmacology and
Therapeutics, Brian Wigdahl, PhD, Professor, Department of Microbiology and Im-
munology, Drexel University, College of Medicine, Philadelphia, PA 19104, United
States

AIM AND SCOPE

World Journal of Gastrointestinal Pharmacology and Therapentics (World | Gastrointest Pharmacol Ther,
WJGPT, online ISSN 2150-5349, DOI: 10.4292), is a peer-reviewed open access academic
journal that aims to guide clinical practice and improve diagnostic and therapeutic skills of
clinicians.

W]GPT covers topics concerning: (1) Clinical pharmacological research articles on
specific drugs, concerning with pharmacodynamics, pharmacokinetics, toxicology, clinical
trial, drug reactions, drug metabolism and adverse reaction monitoring, ef.; (2) Research
progress of clinical pharmacology; (3) Introduction and evaluation of new drugs; (4)
Experiences and problems in applied therapeutics; (5) Research and introductions of
methodology in clinical pharmacology; and (6) Guidelines of clinical trial.

We encourage authors to submit their manuscripts to WJGPT. We will give priority
to manuscripts that are supported by major national and international foundations and
those that are of great basic and clinical significance.

INDEXING/ABSTRACTING

World Journal of Gastrointestinal Pharmacology and Therapentics is now indexed in PubMed,
PubMed Central.

FLYLEAF -1V

Editorial Board

EDITORS FOR

Responsible Assistant Editor: Xiang i
Responsible Electronic Editor: Ya-fing L«

Responsible Science Editor: Li-fun Cui
Proofing Editorial Office Director: Xin-Xia Song

THIS ISSUE Proofing Editor-in-Chief: Lian-Sheng Ma

NAME OF JOURNAL EDITORIAL OFFICE COPYRIGHT

World Jonrnal of Gastrointestinal Pharmacology and Xiu-Xia Song, Director © 2017 Baishideng Publishing Group Inc. Articles

Therapentics World ]0.”’”‘1/ of Gastrointestinal Pharmacology and published by this Open-Access journal are distributed
Therapentics under the terms of the Creative Commons Attribution

ISSN
ISSN 2150-5349 (online)

LAUNCH DATE
May 6, 2010

FREQUENCY
Quarterly

EDITOR-IN-CHIEF

Hugh J Freeman, MD, FRCPC, FACP, Professor,
Department of Medicine (Gastroenterology), Univer-
sity of British Columbia, Hospital, 2211 Wesbrook
Mall, Vancouver, BC V6T1W5, Canada

EDITORIAL BOARD MEMBERS
All editorial board members resources online at http://
www.wignet.com/2150-5349 /editotialboard.htm

Baishideng Publishing Group Inc

7901 Stoneridge Drive, Suite 501, Pleasanton, CA 94588, USA
Telephone: +1-925-2238242

Fax: +1-925-2238243

E-mail: editorialoffice@wijgnet.com

Help Desk: http:/ /wwwif6publishingcom/helpdesk

http:/ /www.wignet.com

Non-commercial License, which permits use, distribu-
tion, and reproduction in any medium, provided the
original work is properly cited, the use is non commer-
cial and is otherwise in compliance with the license.

SPECIAL STATEMENT

All articles published in journals owned by the Baishideng
Publishing Group (BPG) represent the views and opin-
ions of their authors, and not the views, opinions or
policies of the BPG, except whete otherwise explicitly

PUBLISHER

Baishideng Publishing Group Inc
7901 Stoneridge Drive, Suite 501,
Pleasanton, CA 94588, USA

Telephone: +1-925-2238242 indicated.
Fax: +1-925-2238243
E-mail: bpgofficc@wjgnet.com INSTRUCTIONS TO AUTHORS

Help Desk: http:/ /www.fGpublishing com/helpdesk

http:/ /swwiwjgnet.com http:/ /www.wignet.com/bpg/gerinfo/204

ONLINE SUBMISSION
http:/ /www.f6publishing.com

PUBLICATION DATE
November 6, 2017

Roishideng®  WJGPT | www.wjgnet.com

1T November 6, 2017 | Volume 8 | Issue 4 |




wdJ ¢ PT7

World Journal of
Gastrointestinal Pharmacology
and Therapeutics

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.4292/wigpt.v8.i4.201

World | Gastrointest Pharmacol Ther 2017 November 6; 8(4): 201-207

ISSN 2150-5349 (online)

Case Control Study

ORIGINAL ARTICLE

Protozoan parasites in irritable bowel syndrome: A case-

control study

Khaled A Jadallah, Laila F Nimri, Rola A Ghanem

Khaled A Jadallah, Department of Internal Medicine, King
Abdullah University Hospital, Faculty of Medicine, Jordan
University of Science and Technology, Irbid 22110, Jordan

Laila F Nimri, Rola A Ghanem, Department of Medical Laboratory
Sciences, Jordan University of Science and Technology, Irbid 22110,
Jordan

Author contributions: Jadallah KA and Nimri LF designed the
research; Jadallah KA recruited the cases; Ghanem RA recruited
the healthy controls, gathered clinical data, and collected stool
samples; Nimri LF and Ghanem RA performed stool processing
and analysis; Jadallah KA and Nimri LF drafted the manuscript;
all authors critically revised and approved the final version of the
manuscript.

Supported by Deanship of Research, Jordan University of
Science and Technology, No. 214/2013.

Institutional review board statement: The study protocol
was reviewed and approved by the Institutional Review Board
at King Abdullah University Hospital and by the Committee of
Research on Human subjects at the Jordan University of Science
and Technolog.

Informed consent statement: All study subjects signed a
written informed consent prior to participation.

Conflict-of-interest statement: The Authors declare that they
have no conflict-of-interest.

Data sharing statement: No additional data are available.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Baishidenge ~ WJGPT | www.wjgnet.com

Correspondence to: Khaled A Jadallah, MD, Associate
Professor, Department of Internal Medicine, King Abdullah
University Hospital, Faculty of Medicine, Jordan University of
Science and Technology, Ramtha Str., Irbid 22110,

Jordan. khaled-j@just.edu.jo

Telephone: +962-79-6673884

Fax: +962-2-7200624

Received: May 2, 2017

Peer-review started: May 3, 2017
First decision: June 15, 2017
Revised: June 15,2017

Accepted: August 3, 2017

Article in press: August 4, 2017
Published online: November 6, 2017

Abstract

AIM
To investigate the putative role of protozoan parasites in
the development of irritable bowel syndrome (IBS).

METHODS

The study included 109 IBS consecutive adult patients
fulfilling the Rome I criteria and 100 healthy control
subjects. All study subjects filled a structured ques-
tionnaire, which covered demographic information and
clinical data. Fresh stool samples were collected from
patients and control subjects and processed within less
than 2 h of collection. Iodine wet mounts and Trichrome
stained smears prepared from fresh stool and sediment
concentrate were microscopically examined for parasites.
Blastocystis DNA was detected by polymerase chain
reaction, and Cryptosporidium antigens were detected by
ELISA.

RESULTS

A total of 109 IBS patients (31 males, 78 females) with
a mean age £ SD of 27.25 + 11.58 years (range: 16
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-60 years) were enrolled in the study. The main IBS
subtype based on the symptoms of these patients was
constipation-predominant (88.7% of patients). A hun-
dred healthy subjects (30 males, 70 females) with a
mean + SD age of 25.0 + 9.13 years (range 18-66
years) were recruited as controls. In the IBS patients,
Blastocystis DNA was detected in 25.7%, Cryptosporidium
oocysts were observed in 9.2%, and Giardia cysts were
observed in 11%. In the control subjects, Blastocystis,
Cryptosporidium and Giardia were detected in 9%, 0%,
and 1%, respectively. The difference in the presence of
Blastocystis (P = 0.0034), Cryptosporidium (2 = 0.0003),
and Giardia (P = 0.0029) between IBS patients and
controls was statistically significant by all methods used in
this study.

CONCLUSION

Prevalence of Blastocystis, Cryptosporidium and Giardia
is higher in IBS patients than in controls. These parasites
are likely to have a role in the pathogenesis of IBS.

Key words: Blastocystis; Cryptosporidium; Protozoan
parasites; Giardia; Irritable bowel syndrome

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: A mounting body of evidence suggests that
infections with protozoan parasites may be implicated
in the pathogenesis of irritable bowel syndrome (IBS).
However, previous studies from different geographic
regions have yielded conflicting results. The present study
investigates the infection rate of protozoan parasites in
Jordanian IBS patients. Our results indicate that infection
with Blastocystis, Cryptosporidium, and Giardia spp. may
play a role in the pathogenesis of IBS in a significant
proportion of patients. Testing for these parasites in
cases of presumed IBS may offer new insights into the
pathogenesis of IBS and thus improve its management.

Jadallah KA, Nimri LF, Ghanem RA. Protozoan parasites in
irritable bowel syndrome: A case-control study. World J Gastrointest
Pharmacol Ther 2017; 8(4): 201-207 Available from: URL: http://
www.wjgnet.com/2150-5349/full/v8/i4/201.htm DOI: http://dx.doi.
org/10.4292/wjgpt.v8.i4.201

INTRODUCTION

Irritable bowel syndrome (IBS) is a common gastro-
intestinal disorder with a complex etiology and patho-
genesis™*?, The cause of IBS is not well understood and a
combination of genetic, physical, mental health problems
and environmental factors have been proposed?.. Triggers
vary among patients, and they may include certain foods,
hormones, medications, stress, or an acute episode of
gastroenteritis'*>.

Previous infections and persistent low-grade inflam-
mation may play an important role in the pathogenesis
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of IBS™. Numerous IBS cases develop after acute enteric
infection with different pathogens causing what is called
post-infectious IBS (PI-IBS), where symptoms develop
and persist in patients who had not met the Rome criteria
before”®!, The PI-IBS symptoms have been reported in
a significant number of patients following infections with
bacteria and viruses®. The duration of diarrhea during
enteritis has been identified as the strongest risk factor for
subsequent IBS development™®, which might reflect the
severity of the initial inflammation.

Blastocystis hominis is one of the most common hu-
man intestinal protozoa in both developing and develo-
ped countries™*?. It is common in patients with diar-
rhea-predominant-IBS™***", and its possible role in the
pathogenesis of IBS has been suggested. Infections with
this parasite might be responsible for bowel dysfunction
due to the penetration of mucosal layer".,

Cryptosporidium parvum (C. parvum) accounts for
about 20% of diarrheal episodes in children in developing
countries and up to 9% of episodes in developed
countries!®, Infections are usually characterized by self-
limiting diarrhea (1-2 wk) with severe abdominal pain.
However, the duration of clinical symptoms is highly
dependent on the person’s immunological status!*®,
and more severe and long lasting cases may develop
in children, the elderly, and immunocopmrimsed indi-
vidualst**'", Cryptosporidium has been reported in IBS
patients, with the onset of gastrointestinal symptoms after
an acute episode of cryptosporidiosis despite recovery and
parasite clearance™®*®!, Symptoms following C. parvum
infection are similar to those described by IBS patients,
suggesting that this parasite is a potential cause of PI-IBS.

The aim of this study was to evaluate the possible
association of protozoan parasites with IBS. The dete-
ction of these pathogens in IBS cases may offer new
insights into the pathogenesis and management of this
complex disorder.

MATERIALS AND METHODS

Study subjects

The study included 109 IBS consecutive adult patients
fulfilling the Rome I criteria®. The patients were
recruited at the gastroenterology outpatient clinics at
King Abdullah University Hospital (KAUH) between Sep-
tember 2013 and April 2014.

The diagnosis of IBS was ascertained by an expe-
rienced gastroenterologist (KAJ). Patients who did not
agree to sign an informed consent were excluded from
the study. Other exclusion criteria were: Positive stool
cultures for bacteria; steatorrhea; lactose intolerance;
gluten sensitivity. Healthy subjects without current or
previous gastrointestinal symptoms, attending the hospital
during the same time period for routine examination or
accompanying other patients were enrolled in the control
group. All study participants gave written informed
consent prior to study enrollment.

The study protocol was reviewed and approved
by the Institutional Review Board at King Abdullah
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University Hospital and by the Committee of Research
on Human subjects at the Jordan University of Science
and Technology.

Clinical samples

Fresh stool samples were collected from patients and
control subjects. All eligible subjects filled a structured
questionnaire, which covered demographic information,
and clinical data (e.g., IBS history; IBS subtype; previous
bacterial, viral, and/or parasitic infection, postinfection
treatment and any antibiotic therapy received in the
three months prior to enrollement).

Stool processing

Stool samples were processed within less than 2 h of
collection. Each sample was divided into two portions
before processing. One portion was immediately pro-
cessed for protozoan parasites and the second portion
was kept refrigerated in Eppendorf tube preserved in
absolute ethanol (ratio 3:1) for antigen and Polymerase
Chain Reaction (PCR) testing.

Microscopy
Collecting multiple stool samples per subject was not
feasible. Therefore, as an alternative, a comprehensive
examination of a single fresh stool sample from each
subject was done using several laboratory techniques.
For each sample, normal saline wet mounts and
Lugol’s iodine wet mounts were microscopically exa-
mined to initially observe parasites. To maximize re-
covery of different parasites stages, all stool samples
were concentrated using the formalin-ether acetate sedi-
mentation technique (FEA)®®, which is the Center for
Disease Control (CDC) recommended stool concentration
method for clinical laboratories. Iodine wet mounts; a
trichrome stained smears and modified Kinyoun acid-fast
stained smears were prepared from the concentrates.
Slides were thoroughly screened (200 to 300 fields) for
parasites by an experienced parasitologist using 40 x
and 100 x oil immersion objectives, and results were
recorded.

Detection of Cryptosporidium antigen by ELISA

All stool samples were tested using an FDA-approved
RIDASCREEN® Cryptosporidium ELISA kit (R-Biopharm
AG, Darmstadt, Germany) following the manufacturer’s
instructions. This immunoassay is designed for the qua-
litative detection of C. parvurn and C. hominis antigens in
human stool samples.

Detection of blastocystis spp. by polymerase chain
reaction

Genomic DNA was extracted from stool samples
using QIAamp® Fast DNA Stool Mini Kit (Qiagen, Ger-
many) following the manufacturer’s instructions. DNA
concentration and purity were measured using NanoDrop
microvolume UV-Vis spectrophotometer (Thermo Scientific,
United States), and DNA was stored at -20 °C for later
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testing. The primers used were F1 (5'-GGAGGTAGT
GACAATAAATC-3’) and BHCR seg3 (5'-TAAGACTACGAG
GGT ATCTA-3’") (Integrated DNA Technology, Coralville,
United States) targeting the small subunit ribosomal
RNA (SSU rRNA) gene of Blastocystis spp. *". Each PCR
reaction contained 12.5 pL of GoTaq® Green Master Mix
solution containing 7ag DNA polymerase, dNTPs, MgCl and
reaction buffers (Promega, United States), 0.5 uL of each
primer; 5 pL of sample genomic DNA extract, and 5.5 pL of
nuclease free water in a total volume of 25 pL. All PCR runs
included a positive control containing the same components
with a Blastocystis hominis suspension as DNA template
(Microbiologics, United States), and a negative control
containing the same components, but without DNA.

PCR amplification was performed using a Perkin-
Elmer GeneAmp 9600 thermal cycler. PCR amplification
conditions were: Denaturation at 95 °C for 7 min, 35
cycles each consisting of denaturation 94 °C for 60 s,
annealing at 56 C for 45 s, followed by a final extension
step at 72°C for 7 min. PCR products and 100 bp DNA
ladder (Promega, United States) were loaded into 2%
agarose gel, in TBE buffer, and bands were visualized
under UV transluminator after staining with ethidium
bromide. Positive samples for Blastocystis spp. had the
DNA bands of 550-585 bp.

Statistical analysis

Statistical analysis was performed using Statistical
Package for the Social Sciences (SPSS, version 19,
Chicago, IL). Results are expressed as mean %+ SD for
continuous variables (e.g., age), and proportions and
percentages for categorical data (e.g., sex). Fisher’s
exact test was used in the analysis of nominal variables
to determine the significance of differences in parasite
infection rates between the patients and the control
subjects. A P-value < 0.05 was considered statistically
significant. All P-values were two sided.

RESULTS

A total of 109 patients (31 males, 78 females) with a
mean age £ SD of 27.25 + 11.58 years (range: 16 -60
years) were enrolled in the study. A hundred healthy
subjects (30 males, 70 females) with a mean = SD
age of 25.0 £ 9.13 years (range 18 - 66 years) were
recruited as controls.The two groups were comparable in
terms of age, sex and other demographic characteristics.

Microscopy of iodine wet mounts of fresh stool

In the IBS cases, Blastocystis cyst-like form in moderate
to many in numbers was observed in 16 (14.7%), Cryp-
tosporidium oocysts were observed in 10 (9.2%) and
Giardia lamblia cysts were observed in 9 (8.3%) (Table
1). Nonpathogenic Entarmoeba hartmanni and Endolimax
nana were each observed in 3 (2.8%) samples. Co-
infections with 2 parasites were observed in 2 (1.8%)
samples, one had Entamoeba hartmanni with Endolimax
nana, and the second had Blastocystis spp. with Endo-
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Table 1 Parasites observed in iodine wet mounts of cases and controls before and after concentration 7 (%)

Parasites observed Un concentrates P value FEA concentrate P value
IBS Controls IBS Controls
Blastocystis spp. 16 (14.7) 3 (3.0) 0.0034° 12 (11.0) 2(2.0) 0.0112°
Cryptosporidium spp. 10 9.2) 0(0.0) 0.0017* 10 9.2) 0(0.0) 0.0017*
Giardia lamblia 9(8.3) 1(1.0) 0.0197* 12 (11.0) 1(1.0) 0.0029*
Endolimax nana 3(28) 1(1.0) 0.6228 3(28) 1(1.0) 0.6228
Entamoeba hartmanni 3(28) 0(0.0) 0.2477 5 (4.6) 0(0.0) 0.2477
Entamoeba histolytica/Entamoeba dipar 0 (0.0) 0(0.0) 1 0 (0.0) 0(0.0) 1
Co-infections with 2 parasites 2(1.8) 1(1.0) 1 2(1.8) 1 (1.0) 1

*P-value of < 0.05 is statistically significant by Fisher’s test. IBS: Irritable bowel syndrome; FEA: Formalin ethyl acetate concentration technique.

Table 2 Blastocystis and Cryptosporidium spp. in irritable bowel syndrome patients and controls as detected by all methods 7 (%)

Test Blastocystis spp. Cryptosporidium spp.

IBS Controls P value IBS Controls P value
Todine wet mounts 14 (12.8) 3(3.0) 0.0106* 10 (9.2) 0 (0.0) 0.0017*
FEA 12 (11.0) 2(2.0) 0.0112* 12 (11.0) 0 (0.0) 0.0003*
Trichrome stain 14 (12.8) 2(2.0) 0.0034* 12 (11.0) 0 (0.0) 0.0003*
PCR 28 (25.7) 9 (9.0) 0.0019* - - -
Acid fast stain - - - 14 (12.8) 0 (0.0) 0.0001°
ELISA ND ND - 6 (5.5) 1(1.0) 0.1211

*P-value of < 0.05 was considered statistically significant. FEA: Formalin ethyl acetate concentration technique; IBS: Irritable bowel syndrome; ELISA:

Enzyme-linked immunosorbent assay; ND: Not detected.

limax nana.

In the 100 control samples, B. hominis was ob-
served in 3 (3%) samples, Cryptosporidium in 0 (0%)
samples, and Giardia lamblia cyst in 1 (1%) sample.
Nonpathogenic Endolimax nana cyst was observed in 1
(1%) sample (Table 2).

FEA

In the iodine wet mount preparations of the sediment of
IBS patients, Blastocystis was observed in 12 (11.0%)
samples, Cryptosporidium was observed in 10 (9.2%)
samples, and Giradia cysts in 12 (11.0%) samples. Other
nonpathogenic amoebas were also observed (Table 1).

In the trichrome stained smears of the sediment of
IBS patients, Blastocystis was observed in 14 (12.8%),
Cryptosporidium oocysts appeared lightly stained or
unstained in 12 (11.0%), and Giardia cysts were observed
in 12 (11%) (Table 2).

In the control subjects, Blastocystis, Cryptosporidium
and Giardia were observed in 2 (2%), 0 (0%), and 1 (1%),
respectively. In the IBS patients acid fast stain of the
sediment, Cryptosporidium was observed in 14 (12.8%)
compared to none (0%) in the control samples.

Detection of Cryptosporidium antigen by ELISA

In the IBS samples, 6 (5.5%) were positive for Crypto-
sporidium compared to only 1 (1.0%) positive in the
controls (Table 2).

Detection of Blastocystis DNA by PCR
The specific DNA band was observed in 28 (25.7%) of
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the patients, compared to 9 (9%) of the controls (Figure
1). Comparing all methods used for the detection of
Blastocystis (Table 2), PCR was more sensitive than the
other techniques used. There was a significant difference
between the cases and controls in all methods used:
Iodine wet mount (P = 0.0106), FEA (P = 0.0112), the
trichrome stain (P = 0034), and PCR (P = 0.0019).

Four of five tests used were consistent in the dete-
ction of the Cryptosporidium spp. and showed significant
difference between the IBS patients and the controls
(P values 0.0001 and 0.0017, respectively) (Table 2).
Four IBS samples were positive for Blastocystis by all
methods tested, and one sample was also positive for
Cryptosporidium by ELISA.

The positive results of both parasites were associated
with patients having more episodes of abdominal pain
and discomfort or bloating than others. The main IBS
subtype based on the symptoms of these patients was
constipation-predominant IBS-C (88.7% of patients).
Furthermore, stool samples were tested for bacterial
pathogens (unpublished data), and patients having
positive results were excluded from the study.

DISCUSSION

In this study, we investigated the prevalence of pro-
tozoan parasites in stool samples of IBS patients and
healthy controls. Our results suggest that the occu-
rrence of Blastocystis, Cryptosporidium, and Giardia
spp. may have a role in the pathogenesis of IBS in a
significant proportion of patients.
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Figure 1 Ethidium bromide stained 2% agarose gel showing polymerase chain reaction products of the small subunit ribosomal RNA of Blastocystis.

The presence of Blastocystis in 25.6% IBS patients
was notably different (P = 0.0019) from the controls
(9%), as detected by PCR (Table 2). These results are
in agreement with previous studies, which reported
higher infection rates of B. hominis in stool samples of
IBS patients compared to controls®>?, Of note, PCR
was reported to be superior over other techniques in
the detection of Blastocystis in clinical samplest*.

Blastocystis has been reported as the most common
intestinal parasite among both healthy and immuno-
compromised individuals'?, and highly prevalent in
patients with acute and chronic diarrhea. In addition, a
higher prevalence of Blastocystis spp. among IBS patients
was reported as compared to patients suffering from other
gastrointestinal disorders or healthy individuals®®**. In
their epidemiological study, Giacometti et af** reported
that Blastocystis was significantly present in IBS patients,
suggesting a possible link between this parasite and
IBS. Studies from the Middle East, Pakistan, Mexico
and Europe!'*'%?2%%?1 gyggested a pathogenic role of
Blastocystis in the etiology of IBS. However, other studies
failed to demonstrate an association between Blastocystis
and IBS®**, A possible explanation for the differences
in reporting could be the small humber of IBS patients
studied or the different diagnostic methods used. The
multifactorial etiology of IBS, including microbiological
factors, genetic, and environmental factors may also
explain this discrepancy'. Blastocystis spp. ability to
induce pathophysiological disturbances such as host cell
apoptosis, the modulation of host immune response, toxic-
allergic reactions leading to a nonspecific inflammation of
the colonic mucosa has been linked to the pathogenesis
of IBS™?%, It is well recognized that B. hominis is the
single species infecting humans. However genetic analysis
demonstrated antigenic heterogeneity, with nine different
Blastocystis types that can infect humans, suggesting that
virulent and avirulent species exist™®*.

The detection of Cryptosporidium in 12.8% of IBS
patients by the acid fast staining as compared to none
detected in the control samples by any of the four
methods used was statistically significant (Table 2). The
relative prevalence of Cryptosporidium spp. reported
in several developed countries in outbreak and non
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outbreak settings ranges from 0.1% to 9.1% of clinical
cases!'!,

Similar to bacterial or other protozoan infections
in humans, Cryptosporidium may trigger PI-IBS-like
symptoms™®. A study of immunocompetent rats infected
with Cryptosporidium parvum oocysts suggested that
cryptosporidiosis results in increased jejunal sensitivity
to distension. This infection model mimicked some
features of IBS patients, who report visceral pain as
a major symptom and increased sensitivity to gut
distension. The results of that study allow speculation that
cryptosporidiosis may be a potential etiologic factor of
IBS and warrant further studies of post cryptosporidiosis
bowel disturbances™®. In addition, an association
between C. parvum with IBS was suggested in a study of
immunocompetent suckling rat similar to PI-IBS features
supported by the longterm pathological changes triggered
by this parasite in the intestine®™, Infections in these
rats resulted in jejunal hypersensitivity to distension that
was associated with accumulation of activated mast cells
at 50 d post-infection®!. These experimental results are
consistent with the observation that diarrhea-predominant
IBS patients have a marked increase in mast cell numbers
and higher tryptase concentrations in jejunal mucosa®.

Additionally, our results are in agreement with a
previous study™® that reported the permanent acid fast
staining being more sensitive than iodine-stained wet
mounts and ELISA for the detection of Cryptosporidium.
In fact, acid fast staining is still considered the “gold
standard” method routinely used for the detection of
this parasite, although it may fail to detect infections in
some symptomatic patients.

The presence of Giardia lamblia in IBS patients (8.3%)
was also statistically significant in both concentrated and
unconcentrated stool sediments (P = 0.0029 and 0.0197,
respectively) (Table 2). The relative prevalence of Giardia
intestinalis/lamblia in several developed countries in
outbreak and other settings ranges from 0.2% to 29.2%"™%.
Although most Giardia infections are self-limiting, chronic
infections and re-infections can occur. A previous study
reported Giardia in 5%-10% of IBS patients and provided
evidence of potential cause of chronic PI-IBS symptoms™*.
High frequency of microscopic duodenal inflammation was
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found in post-giardiasis patients when the infection lasted
2-4 mo, indicating that longer duration of infection is a
risk factor for PI-IBS"®, However, the cause of the PI-IBS
clinical manifestations due to Giardia, even after complete
elimination of the parasite, remains unexplained.

Parasitic infections, and in particular Blastocystis
hominis infection have been reported to be common in
diarrhea-predominant IBS (IBS-D), suggesting a role
for these parasites in the pathogenesis of IBS-D!**,
Of interest, Blastocystis hominis, Cryptosporidium, and
Giardia spp were common also in our study patients,
composed mainly of IBS-C subtype. Based on our
results, we speculate that these parasites may play a role
in the pathogenesis of IBS regardless of the subtype.

In conclusion, the significant presence of the protozoan
parasites Blastocystis, Cryptosporidium, and Giardia spp
in stool samples of IBS patients suggests a pathogenetic
link between these parasites and IBS. Therefore, we
recommend the inclusion of parasitological tests in the
diagnostic work up for presumed IBS patients. Early
diagnosis and treatment of these infections may shorten
the duration of the infection and help reduce the risk of
development of IBS. Further studies with a larger sample
size and studies from epidemiologically different countries
should provide more insight into the role of parasitic
infections in the pathogenesis of IBS.

COMMENTS

Background

Irritable bowel syndrome (IBS) is a functional gastrointestinal disorder
of uncertain etiology and multifaceted pathogenesis. Protozoa, such as
Blastocystis, Cryptosporidium, and Giardia spp, are common enteric parasites
and their carriage is believed to be linked to IBS.

Research frontiers

There were several early published studies of the possible link between
parasitic infections and the development of IBS symptoms. However, many of
these studies have yielded inconsistent or even contradictory results.

Innovations and breakthroughs

The present study provides new pathophysiological insights into the role of
protozoan parasites in IBS. Namely, Blastocystis, Cryptosporidium, and Giardia
spp have been found to play a role in the pathogenesis of IBS in a significant
proportion of patients.

Applications

Investigating the role of protozoan infections in the pathophysiology of IBS is
important in clinical practice, especially in light of the opportunity of developing
targeted therapies. Future research should focus on the subset of IBS patients
with poor response to conventional therapy, and possibly offer newer, more
effective treatment options.

Terminology

Irritable bowel syndrome is a functional gastrointestinal disorder characterized
by a complex pathogenesis, and various clinical manifestations. Protozoan
parasites are a group of unicellular, eukaryotic microorganisms, which can
infect both humans and animals; they include ciliates, amoebae, and flagellates.

Peer-review
The authors compared clinical data and test results of protozoan parasites for
stool samples between in 109 patients with IBS and in 100 control individuals,
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demonstrated that prevalence of Blastocytosis, Cryptosporidium and Giardia
is higher in OBS patients than in controls, and concluded that these parasites
were likely to have a role in the pathogenesis of IBS. The paper is well-written
and has interesting findings.
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