
Emerging Diagnostic and 
Treatment Strategies for 
Irritable Bowel Syndrome

O c t o b e r  2 0 0 8  V o l u m e  4 ,  I s s u e  1 0 ,  S u p p l e m e n t  2 1w w w . c l i n i c a l a d v a n c e s . c o m

Acknowledgment: The University of Wisconsin School of Medicine and Public Health and MDG Development Group 
gratefully acknowledge the independent educational grant provided by Prometheus Laboratories Inc.

A CME activity 
approved for 
2.0 AMA PRA 

Category 1 Credit(s)TM

Release date: October 2008
Expiration date: October 31, 2009

This continuing medical education (CME) activity is jointly sponsored by the 
University of Wisconsin School of Medicine and Public Health and MDG 
Development Group.

Faculty

Lin Chang, MD, AGAF
Center for Neurobiology of Stress

Division of Digestive Diseases

David Geffen School of Medicine at UCLA

Los Angeles, CA

Brian E. Lacy, PhD, MD, FACG (chairperson)
Director, GI Motility Laboratory

Dartmouth-Hitchcock Medical Center

Lebanon, NH

Eamonn M.M. Quigley, MD, FACG
Department of Medicine

Alimentary Pharmabiotic Centre

University College Cork

Cork, Ireland

Philip S. Schoenfeld, MD, MSEd,  
MSc (Epi), FACG
Training Program in GI Epidemiology

University of Michigan School of Medicine

Ann Arbor, MI



Included in EMBASE

Disclaimer
Funding for this symposium report has been provided through an educational grant from Prometheus Laboratories Inc. Support of this symposium 
report does not imply the supporter’s agreement with the views expressed herein. Every effort has been made to ensure that drug usage and other 
information are presented accurately; however, the ultimate responsibility rests with the prescribing physician. Gastro-Hep Communications, Inc., the 
supporters, and the participants shall not be held responsible for errors or for any consequences arising from the use of information contained herein. 
Readers are strongly urged to consult any relevant primary literature. No claims or endorsements are made for any drug or compound at present 
under clinical investigation.

©2008 Gastro-Hep Communications, Inc. 611 Broadway, Suite 310, New York, NY 10012. Printed in the USA. All rights reserved, including the 
right of reproduction, in whole or in part, in any form.

Joint Sponsorship Accreditation Statement
This activity has been planned and implemented in accordance with 
the Essential Areas and Policies of the Accreditation Council for Con-
tinuing Medical Education (ACCME) through the joint sponsorship 
of the University of Wisconsin School of Medicine and Public Health 
and MDG Development Group. The University of Wisconsin School 
of Medicine and Public Health is accredited by the ACCME to provide 
continuing medical education for physicians. 

Credit Designation
The University of Wisconsin School of Medicine and Public Health 
designates this educational activity for a maximum of 2 AMA PRA 
Category 1 Credits™. Physicians should only claim credit commensurate 
with the extent of their participation in the activity.

Continuing Education Units 
The University of Wisconsin-Madison, as a member of the University 
Continuing Education Association (UCEA), authorizes this program 
for 0.2 Continuing Education Units (CEUs) or 2 hours.

Statement of Need
Irritable bowel syndrome (IBS) is a functional bowel disorder char-
acterized by abdominal pain in association with frequent diarrhea, 
constipation, abdominal discomfort, and a change in bowel habits. 
IBS has traditionally been diagnosed by exclusion based on history, 
physical examination, categorization of symptoms, and a battery of 
diagnostic studies. Given the wide range of causes of IBS, the best 
treatment results have been achieved with therapy tailored to the 
underlying etiology. The importance of proper diagnosis and treat-
ment is highlighted by the fact that IBS is a significant economic 
burden to the individual patient and to society.

Intended Audience 
This activity is designed to educate practicing physicians on the clinical 
challenges they may encounter in the diagnosis and treatment of IBS.

Special Prerequisites for Participants 
There are no prerequisites to participating in this educational activity.

Learning Objectives 
At the conclusion of this activity, participants should be able to:

1.  Discuss the prevalence, symptomatology, and impact of IBS on 
patients, physicians, and society.

2.  Describe the common types of IBS and their associated  
comorbidities.

3.  Review the challenges in the differential diagnosis of IBS and 
 the limitations of current criteria.

4.  Compare and contrast the diagnostic tests currently used to 
differentiate IBS from inflammatory bowel disease and other 
conditions with similar symptoms.

5.  Explain the current treatment options for IBS, as well as the 
rationale for emerging management strategies.

Faculty Disclosure Statement
As a sponsor accredited by the ACCME, it is the policy of the  
University of Wisconsin School of Medicine and Public Health to 
require the disclosure of the existence of any significant financial inter-
est or any other relationship a faculty member or a sponsor has with 
either the commercial supporter of this activity or the manufacturer(s) 
of any commercial product(s) discussed in an educational presentation. 
The faculty reported the following: 

Faculty:
Lin Chang, MD, AGAF: Dr. Chang has acted as a consultant 
for, and received honoraria from, GlaxoSmithKline PLC, Lexicon 
Pharmaceuticals, Inc., Salix Pharmaceuticals, Inc., and Takeda  
Pharmaceuticals North America, Inc. and has received research sup-
port from GlaxoSmithKline and Prometheus Laboratories Inc.

Brian E. Lacy, PhD, MD, FACG: Dr. Lacy has acted as a speaker for 
Takeda Pharmaceuticals North America, Inc. and has received research 
support from Novartis AG, Prometheus Laboratories Inc, and Takeda 
Pharmaceuticals North America, Inc.

Eamonn M.M. Quigley, MD, FACG: Dr. Quigley has acted as an advi-
sor for AGI Therapeutics PLC, Boehringer Ingelheim GmbH, Procter 
& Gamble, and Salix Pharmaceuticals, Inc.

Philip S. Schoenfeld, MD, MSEd, MSc (Epi), FACG: Dr. Schoenfeld 
has acted as a speaker for Novartis AG, Shire Pharmaceuticals Group 
PLC, Takeda Pharmaceuticals North America, Inc., and Wyeth. He 
has acted as a consultant for AGI Therapeutics PLC, Epigenomics 
AG, Johnson & Johnson, MD-Evidence (partner), Novartis AG, Salix 
Pharmaceuticals, Inc., Shire Pharmaceuticals Group PLC, Takeda  
Pharmaceuticals North America, Inc., and Tioga Pharmaceuticals, Inc., 
as well as receiving dividends from Merck & Co, Inc, and Wyeth.

CME Reviewer:
John Bryant Wyman, MD: Professor of Medicine,
University of Wisconsin School of Medicine and Public Health
Madison, Wisconsin
Dr. Wyman has no relevant financial relationships to disclose.

Medical Director:
Bruce Greenberg, PhD: Executive Vice President, Medical Services,
MDG Development Group, Basking Ridge, New Jersey
Dr. Greenberg is a stockholder in Wyeth.

NOTICE: The University of Wisconsin School of Medicine and Public 
Health advises the participants that one or more presentations in this 
continuing medical education activity does contain reference(s) to unla-
beled or unapproved uses of drugs or devices. 

Course Format 
The participant should first read the supplement, then complete and 
submit the post-test and evaluation form to the address on the post-test. 
This entire process should take the participant 2 hours to complete. 



Gastroenterology & Hepatology  Volume 4, Issue 10, Supplement 21  October 2008  3

Introduction

treatment of IBS based on the quality of the supporting 
studies. Electronic searches and meta-analyses of hun-
dreds of clinical trials revealed that the majority of stud-
ies were generally poorly designed and had important 
methodologic weaknesses. Newer agents, such as the  
5-HT3 receptor antagonists, alosetron and cilansetron, as 
well as the 5-HT4 receptor agonist, tegaserod, are clini-
cally effective but associated with serious adverse events 
in some patients. Lubiprostone, a recent US Food and 
Drug Administration-approved CIC-2 chloride channel 
activator, stimulates the movement of chloride into the 
bowel lumen, facilitating sodium and water flow. 

Diet was also discussed during this portion of the 
symposium. Although an estimated 25% of patients with 
IBS are lactose intolerant, and up to 50% of patients with 
diarrhea are fructose intolerant, food allergies do not play 
an important pathogenetic role in IBS. 

In the last paper, Dr. Eamonn M.M. Quigley reviews 
emerging strategies for managing IBS and highlights 
the fact that new therapies are urgently needed because 
the current standard therapies are not very effective. In 
addition, Dr. Quigley points out that many of the most 
commonly used IBS medications were never studied in 
clinical trials with rigorous guidelines. He discusses the 
inappropriate choice of study end points, the short dura-
tion of treatment, the vagueness of “significance,” and the 
absence of adequate adverse events data. There is inter-
est in newer agents such as linaclotide, an oral guanylate 
cyclase-C agonist, which appears to stimulate intestinal 
fluid secretion, accelerate stool transit, and reduce visceral 
hypersensitivity. Asimadoline, which binds to peripheral 
k-opioid receptors without entering the central nervous 
system, seems to improve symptoms in patients with 
mixed IBS but worsens symptoms in patients with diar-
rhea-predominant IBS. 

Dr. Quigley also discusses probiotics, living micro-
organisms that compete with opportunistic pathogens 
in the intestinal flora, as well as controlled studies with 
nonpharmacologic therapies.

In summary, I hope that you enjoy the proceedings of 
this informative and interactive symposium. These papers 
illustrate that effective new therapies for the treatment 
of IBS are urgently needed to help manage the physical 
symptoms of IBS, and in addition, relieve coexisting psy-
chological distresses.

Brian E. Lacy, PhD, MD, FACG

This supplement reports on the educational sym-
posium, “Emerging Diagnostic and Treatment 
Strategies for Irritable Bowel Syndrome,” which 

was held in association with Digestive Disease Week on 
May 17, 2008, in San Diego, California. The featured 
papers in this supplement review current clinical informa-
tion on the diagnosis and management of patients with 
irritable bowel syndrome (IBS), and the impact of IBS on 
patients, physicians, and society.  

In the first paper, Dr. Lin Chang highlights the fact 
that IBS is a worldwide phenomenon with a heteroge-
neous distribution. IBS affects approximately 10% of 
the US population and accounts for 12% of diagnoses 
made by generalists and 28% made by gastroenterolo-
gists. Dr. Chang also reviews the natural history of IBS, 
which, for most patients, is a chronic disease with recur-
rent symptoms. 

IBS patients are more likely than the general popu-
lation to suffer from a variety of comorbid disorders. It 
is not uncommon for patients to experience poor sleep, 
reduced libido, panic disorders, depression, and other 
psychiatric comorbidities. Compounding symptom expre-
s sion are background risk factors such as childhood emo-
tional traumas, stress, poor coping skills, and diminished 
social support systems. The complex interplay of physical, 
emotional, and social events that produces symptoms of 
IBS dictates that a comprehensive treatment approach is 
required that includes not only medical but also psychiat-
ric and behavioral interventions.

In the next paper, Dr. Philip S. Schoenfeld discusses 
the diagnosis of IBS, and the clinical relevance of current 
diagnostic strategies. He notes that IBS is characterized 
by abdominal pain and/or discomfort accompanied by 
disturbed defecation. In a majority of cases, the routine 
use of multiple diagnostic tests is not necessary in patients 
without alarm symptoms. The most critical alarm symp-
tom is onset of disease in patients older than 50 years of 
age. Screening for colon cancer with colonoscopy should 
be routine for all patients aged 50 years and older, regard-
less of their complaint. Testing for celiac disease may be 
considered for patients with diarrhea-predominant IBS, 
especially those with persistent symptoms who fail stan-
dard therapy.

In my paper, I review current treatment options for 
IBS. The evidence-based guidelines published by the 
American College of Gastroenterology rate agents for the 
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Impact of Irritable Bowel Syndrome
Lin Chang, MD, AGAF

Abstract: Irritable bowel syndrome (IBS), a chronic disease charac-

terized by intermittent flares, is the most common functional bowel 

disorder worldwide. It is one of the most frequently diagnosed disor-

ders in practice. The diagnosis of IBS is so stable that repeated investi-

gation of recurrent or persistent symptoms is unwarranted. IBS afflicts 

more women than men, particularly a subgroup whose predominant 

bowel habit is constipation. The disease is associated with a significant 

health care and economic burden that greatly increases direct medical 

and indirect costs, and decreases work productivity. Patients with IBS 

generally tend to have a poorer health-related quality of life (HRQOL) 

than the general population and comparable or poorer HRQOL to 

patients with other chronic medical conditions, although symptoms 

may improve spontaneously or with treatment. IBS has a complex 

pathophysiology, with multiple factors influencing the illness experi-

ence. For example, psychosocial risk factors such as chronic stress, 

early-life adverse experiences, and psychological symptoms may 

interact with disease variables to amplify illness severity and HRQOL. 

Developing a greater understanding of the mechanisms underlying 

IBS and advances in pharmacologic and nonpharmacologic treat-

ment may enable health care providers to assist patients in improving 

their HRQOL.

Introduction

The prevalence of irritable bowel syndrome (IBS) in Western coun-
tries is believed to range from 3–12%. Prevalence estimates vary 
because of differences in diagnostic methodologies and definitions 
used, although the actual prevalence is likely closer to the upper 
limit of the range, since many IBS sufferers do not seek medical 
attention.1-5 In the United States, IBS accounts for 12% of the 
diagnoses made by primary care physicians and 28% of diagnoses 
made by gastroenterologists. Approximately 20–40% of all visits to 
US gastroenterologists are for IBS symptoms.1,6,7 Studies within the 
past decade have consistently shown a greater prevalence of IBS in 
women than in men in Western countries (but not in Asia).1,8-10 Part 
of the reason for this gender difference is that women are more likely 
than men to seek medical care for IBS symptoms. This is supported 
by the higher female-to-male ratio in clinic populations compared 
with community populations. Another important gender difference 
is that women are more prone to constipation whereas men are more 
likely to have diarrhea or mixed symptoms.
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Thompson and colleagues conducted the first popu-
lation-based survey of functional gastrointestinal (GI) 
disorders based on the Rome II diagnostic symptom-
based criteria. They found a significant difference in the 
prevalence of IBS between women and men (15.7% vs 
8.7%).10 When diarrhea was the predominant bowel 
disturbance (IBS-D), the difference between females and 
males was 6.5% versus 3.4% which was non-significant; 
however, when constipation was the predominant bowel 
habit (IBS-C), the difference between women and men 
was statistically significant (7.5% vs 3.2%; P<.05). Talley 
and coworkers analyzed the prevalence of IBS subgroups 
in 3,022 (536 with IBS) residents of Olmsted County, 
Minnesota.11 After adjusting for age, female gender was 
found to be significantly associated with IBS-C (6.7%, 
95% confidence interval [CI] 5.2–8.2 vs 3.5%, 95% CI 
2.3–4.8 for men). There were no significant gender differ-
ences for other IBS subgroups.

The prevalence of IBS generally declines with age. 
In the United States, the prevalence pattern shows a 
rise throughout early adulthood, a peak at the age of 40 
years, and a decrease thereafter.1-4 The prevalence in the 
elderly is high enough to raise the question of whether 
physicians are reluctant to diagnose new cases of IBS in 
this population because they presume the symptoms are 
associated with organic disease.11  

Results of 2 epidemiologic studies in the United 
States and United Kingdom suggest an inversely propor-
tional relationship between socioeconomic status and 
the prevalence of IBS symptoms that meet the Rome 
II diagnostic criteria.1,12 IBS prevalence is higher in 
individuals with a low socioeconomic status. A contrary 
result was documented in New Zealand, where a 
cohort study was conducted among 926 individuals 
born between 1972 and 1973 who were tracked with 
self-reported data until they reached the age of 26 
years. Results indicated that childhood socioeconomic 
environment was significantly associated with adult 
IBS, although in an unexpected way. The diagnosis of 
IBS was present in 6.6% of individuals in the highest 
socioeconomic class category compared with 2.4% of 
those in the lowest socioeconomic class category.13 The 
reasons for these differences are not well understood.

The Burden of IBS

Studies in the United States and United Kingdom have 
demonstrated that IBS has an impact on both direct 
and indirect costs.14 Direct costs include hospitalization, 
emergency department visits, outpatient clinic visits, 
and medication. A large majority of patients take over-
the-counter medications, and approximately half receive 
prescription drugs.1 

A study by Levy and coworkers assessed the costs of 
medical care in a large health maintenance organization for 
patients diagnosed with IBS in comparison with age- and 
gender-matched controls and patients treated for other GI 
disturbances, such as inflammatory bowel disease (IBD) 
and gastroesophageal reflux disease (GERD).15 The total 
costs of care in the index year were approximately 50% 
higher in patients with IBS than in the control group; the 
difference narrowed to approximately 20% in subsequent 
years. Relative to other diagnoses of GI disorders, the 
costs for IBS were similar to those for GERD but lower 
than those for IBD.

Factors That May Play a Role in  
the Pathogenesis of IBS

Since no etiology of IBS has been established, there is an 
ongoing search for factors that might increase susceptibil-
ity to IBS and exacerbate its symptoms. One of the most 
studied candidates is a link to prior infection. In a meta-
analysis by Halvorson and associates, 8 studies reported 
an elevated risk of IBS following recovery from infectious 
gastroenteritis.16 At follow-up, which ranged from 3–12 
months, mean prevalence of IBS was 9.8% in those who 
had sustained bacterial gastroenteritis but only 1.2% in 
the control groups, a 7-fold increase in the risk of devel-
oping postinfectious IBS.

Natural History of IBS

An analysis of 14 observational longitudinal studies 
among 1,099 adult clinical patients with IBS indicated 
that only 2–5% were diagnosed with an alternative 
organic GI disorder after 6 months to 6 years of fol-
low-up.17 Clinic-based studies were specified because 
the primary objective was to examine the occurrence 
of organic GI disease in patients diagnosed with IBS. 
Symptoms present at baseline worsened in 2–18% of 
patients, were unchanged in 30–50%, and improved or 
resolved in the rest. Thus, symptom severity remained 
the same or worsened in up to two thirds of patients. The 
investigators concluded that repeated diagnostic evalua-
tions of patients with recurrent or persistent symptoms 
similar to their baseline symptoms are not warranted. 
Their results seem to justify a prudent use of diagnostic 
testing, which could minimize the cost of health care 
and also spare patients the potential complications of 
unnecessary procedures. However, among the limita-
tions of this analysis were dependence on studies that 
were not primarily designed to address the objectives of 
this analysis, an inability to ascertain the transition of 
IBS into other functional GI disorders (eg, chronic con-
stipation and functional dyspepsia), and an absence of 
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data on the frequency and duration of symptom flares. 
Further studies of defined cohorts of IBS patients are 
still needed. 

HRQOL in Patients With IBS 

Studies invariably find that IBS patients report decreased 
health-related quality of life (HRQOL). Figure 1 com-
pares self-reported HRQOL using a generic instrument, 
(Short Form-36), in patients with IBS and healthy indi-
vidual in the general US population18 in the following 
domains: physical function, physical role limitations, 
bodily pain, emotional well-being, vitality, emotional role 
limitations, social functioning, and general health. All of 
the responses showed that patients with IBS scored lower 
in all 8 domains. This and another study showed that 
HRQOL in IBS patients was similar to or lower than in 
other chronic conditions.19  

In a more recent study, Spiegel and colleagues tried to 
determine clinical predictors of HRQOL in patients with 
IBS.20 Identification of such predictors can help health 
care providers make better assessments of HRQOL, 

which in turn can refine disease management. Pain and 
severe symptoms were the IBS-related symptoms that 
independently predicted the physical component of 
HRQOL (Figure 2). Interestingly, none of the other IBS 
symptoms significantly predicted the physical or mental 
components of HRQOL. Similarly, the main predictors 
of mental HRQOL were emotional thoughts or extra-
intestinal symptoms. In descending order of impact, 
the key predictors were feelings of tension, feelings of 
nervousness, feelings of hopelessness, sleep difficulties, 
tiring easily, low sexual interest, and interference with 
sexual function.

The Longitudinal Outcomes Study of Gastro-  
Intestinal Symptoms in Canada (LOGIC) found that 
IBS impacts overall disease-specific HRQOL, par-
ticularly in the domains measuring health worries  
and food avoidance.21 In addition, physicians reported 
nearly 87% of patients received IBS treatment during  
the 6 months prior to enrolling into the study and  
72.5% had undergone a diagnostic procedure for their  
IBS symptoms. Although proponents of colonoscopy  
in the diagnosis of IBS claim that it provides reassur-

Figure 1. Reduced HRQOL in patients with IBS compared with the general US population. HRQOL was measured using a 
validated generic HRQOL instrument (SF-36). 

HRQOL=health-related quality of life; IBS=irritable bowel syndrome; SF-36=short form-36. 

Data (Adapted) from Gralnek IM et al.18 
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ance to patients, a retrospective evaluation of 458 IBS 
patients younger than 50 years of age, who completed 
questionnaires, indicated there was no independent asso-
ciation between a negative colonoscopy and reassur ance 
or improved HRQOL.22

Spiegel and coworkers speculated that the dispro-
portionate use of health care resources by patients with 
IBS may be due to high levels of comorbid somatization 
(ie, multiple unexplained somatic complaints and physical 
illnesses related to psychosocial distress).23 Supporting 
the significant prevalence of non-GI symptoms in IBS 
particularly in those with greater illness severity, several 
studies have shown an increased number of medical 
visits and health care costs for non-GI related symptoms 
compared with healthy controls (Figure 3).15, 23-26 

Improving HRQOL in Patients With IBS

Some pharmacologic and nonpharmacologic treatments 
have been found to improve HRQOL in patients with 
IBS. One study found that leuprolide, which was evalu-
ated in the treatment of abdominal pain and nausea in 
premenopausal women with IBS, improved generic 
HRQOL in the health domain only.27 Alosetron, a 5-HT3 

Figure 2. Clinical predictors of physical HRQOL (SF-36) in IBS. 

HRQOL=health-related quality of life; IBS=irritable bowel syndrome; SF-36=short form-36. 

Data (Adapted) from Spiegel BM et al.20

Figure 3. Greater number of annual outpatient visits for GI 
and non-GI symptoms in IBS.  

GI=gastrointestinal; HRQOL=health-related quality of life; IBS-
irritable bowel syndrome. 

Data (Adapted) from Levy RL et al.15; Spiegel BM et al.23; Drossman 
DA et al.24; Levy RL at al.25; Sperber AD et al.26
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antagonist approved for the treatment of severe IBS-D 
in women, has been shown to improve disease-specific 
HRQOL.28 Desipramine, a tricyclic antidepressant, is 
used for the treatment of more moderate to severe IBS 
and was shown to have a trend in improving disease- 
specific HRQOL.29 The use of standardized therapy in 
conjunction with multicomponent behavioral therapy 
has been shown to be superior to medical therapy alone 
and may improve HRQOL.30 This management approach 
included IBS education, progressive muscle relaxation, 
and training patients in illness-related cognitive coping 
strategies. In another study, psychotherapy was shown to 
improve the physical component of HRQOL in patients 
with severe IBS.31

Summary

IBS has a significant worldwide prevalence and is associ-
ated with a major economic and health care burden that 
results in decreased HRQOL and work productivity. GI 
symptoms (particularly pain), as well as non-GI symp-
toms, are associated with increased health care visits and 
resource utilization, greater illness severity, and poorer 
HRQOL. Some treatments, most notably alosetron and 
behavioral therapy, have been found to improve HRQOL 
in patients with IBS. 
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Diagnosing Irritable Bowel Syndrome
Philip S. Schoenfeld, MD, MSEd, MSc (Epi), FACG

Abstract: Irritable bowel syndrome (IBS) is a common diagnosis in 

gastroenterology practice. It is a functional gastrointestinal disorder 

characterized by abdominal pain and/or discomfort accompanied 

by disturbed defecation and is associated with significant disability 

and health care costs. The clinical presentation of IBS is familiar so 

that routine use of multiple diagnostic tests in patients without alarm 

symptoms is not recommended by the American College of Gastro-

enterology guidelines. Testing for celiac disease may be considered 

for patients with diarrhea-predominant IBS. Routine colon cancer 

screening with colonoscopy should be offered to all patients aged 

50 years or older regardless of the presence or absence of symptoms 

suggestive of IBS. 

Introduction

The classification of irritable bowel syndrome (IBS) and other func-
tional gastrointestinal disorders (FGIDs) has evolved over the years. 
Three decades ago, Manning and colleagues in the United Kingdom 
proposed a categorization referred to as the Manning criteria for 
IBS.1 Of the many symptoms that were suggestive as being char-
acteristic of IBS, only 4 (distension, relief of pain with defecation, 
and looser and more frequent bowel movements with the onset of 
pain) were found to be significantly more common in patients with 
IBS than organic disease. Subsequently, IBS was subsumed into the 
Rome criteria for FGIDs of unknown cause, which represents a 
monumental collaboration of international experts who studied the 
gastrointestinal tract. 

Rome I was notable for approaching FGIDs as diagnoses of 
inclusion rather than diagnoses of exclusion. This was significant 
because it weaned clinicians from reliance on superfluous diagnostic 
procedures, such as routine colonoscopy in patients less than 50 
years of age with chronic constipation. Rome II2 focused on the 
frequency of symptoms, such as, how often they occurred over 12 
weeks—not necessarily consecutive—within 12 months. Rome III 
(Table 1)3 refines previous concepts and incorporates recent findings 
on the epidemiology, pathophysiology, diagnosis, and therapy of 
FGIDs. Rome III also changes the time frame for diagnosis to crite-
ria fulfilled for the previous 3 months with symptom onset at least  
6 months prior to diagnosis. Additionally, it discusses mental health 
implications for sufferers of IBS, and suggests “red flag” (alarm) signs 
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and symptoms that may warrant further diagnostic test-
ing. This review will discuss a practical approach to the 
diagnosis of IBS.

Procedures to Rule Out a Non-IBS Diagnosis

Comprehensive exclusionary diagnostic tests to rule out 
a non-IBS diagnosis are expensive, time-consuming, and 
usually unnecessary. In a prospective study, 196 patients 
who met the clinical criteria for IBS were subjected to 
hematologic, biologic, and metabolic testing, as well as 
structural evaluation of the colon.4 Results of complete 
blood count, erythrocyte sedimentation rate (ESR), 
serum chemistries, thyroid profile, and urinalysis were 
normal or not clinically informative. Stool examinations 
showed no parasites. 

Barium enema, x-ray, and colonoscopy or flexible 
sigmoidoscopy revealed 1 case of colon cancer in a patient 
aged greater than 50 years and 1 case of inflammatory 
bowel disease (IBD). Although other patients in this study 
were diagnosed with polyps (n=9), melanosis coli (n=2), 
diverticulosis (n=17), and hemorrhoids (n=11), none of 
these disorders accounted for the patients’ abdominal 
discomfort with altered bowel habits. The end result was 
that 194 of the 196 patients (99%) had a negative workup 
and were given a final diagnosis of IBS. Combined data 
of 1,452 patients, who met the Rome criteria for at least 

6 months, were analyzed in 2 multinational studies to 
assess the utility of additional investigations.5 Lactose 
malabsorption was diagnosed in 23% (256/1,122) of 
patients, although lactose malabsorption is present in 
20–25% of the general US population. It is unclear if 
lactose malabsorption accounted for IBS symptoms in 
these patients. Similarly, an abnormal thyroid stimulating 
hormone level was found in 6% (67/1,209) of patients. 
While 5–6% of the general US population also has an 
abnormal thyroid stimulating hormone level, it is unclear 
if thyroid dysfunction accounted for IBS symptoms in 
these patients. 

Thus, the limited detection rates, added costs, and 
inconvenience of these tests suggest that their routine use 
in the diagnostic workup of established IBS patients is 
dubious. Similar data in a meta-analysis of observational 
longitudinal studies of clinic patients found only 2–5% 
of patients with IBS were diagnosed with an alternative 
organic gastrointestinal (GI) disorder after a follow-
up period of 6 months to 6 years. It is unclear if these 
alternative organic GI disorders could have accounted for 
the earlier IBS diagnosis (eg, diagnosis of a gastric ulcer  
2-3 years after an IBS diagnosis does not equate with a 
gastric ulcer causing the original IBS symptoms).6 

A rectal biopsy to exclude melanosis coli and collag-
enous or microscopic colitis in patients with IBS is com-
mon, even though there are little data to support or refute 
this practice. The value of this invasive procedure was 
assessed in 89 patients with IBS and 59 control subjects 
who underwent flexible sigmoidoscopy.7 Histologic analy-
sis of the biopsy samples indicated all of the IBS patients 
and the controls had normal mucosa and were free from 
melanosis coli or collagenous or microscopic colitis. The 
findings clearly did not support a routine rectal biopsy 
in patients with IBS. However, the conclusions are not 
definitive since this is a small study and is the only study 
to address this issue.  

In many cases, a patient with classic IBS symptoms 
(abdominal discomfort associated with altered bowel 
habits) may benefit from having a complete blood count, 
ESR, and a fecal occult blood test (FOBT). If the patient 
is anemic, with an elevated ESR, or has a positive FOBT, 
then the patient has an “alarm” sign or “red flag,” and fur-
ther diagnostic tests may be indicated. If no “alarm” signs 
or “red flags” are present, treatment for IBS should be ini-
tiated. If the patient does not have an adequate response 
to therapy, further diagnostic testing may be considered.   

Red Flags to Consider 

There are alarm symptoms, physical examination signs, 
and laboratory results that may be considered red flags, 
suggesting a higher likelihood of non-IBS organic dis-

Table 1. Rome III Diagnostic Criteria for Irritable Bowel 
Syndrome

Recurrent abdominal pain or discomfort (uncomfortable 
sensation not described as pain)at least 3 days per month 
in the last 3 months associated with 2 or more of the 
following features:

• Improvement with defecation

• Onset associated with a change in frequency of stool

•  Onset associated with a change in form (appearance)  
of stool

Symptoms that cumulatively support the diagnosis of 
irritable bowel syndrome

•  Abnormal stool frequency (more than 3 bowel movements 
per day or fewer than 3 bowel movements per week)

• Abnormal stool form (lumpy/hard or loose/watery stool)

•  Abnormal stool passage (straining, urgency or feeling of 
incomplete evacuation)

• Passage of mucus

• Bloating 
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orders in these patients. The presence of these red flags 
suggests the need to perform more diagnostic testing. 
Table 2 lists the more common red flags and what the 
physician should be targeting.8-11 New onset IBS-like 
symptoms in patients greater than 50 years of age is an 
important red flag that has been associated with a high 
likelihood of finding another organic disorder as a cause 
for the IBS-like symptoms when a diagnostic evaluation 
is performed.12 

Are Patients With IBS-like Symptoms More 
Likely to Have Celiac Disease?

Whereas the pretest probability of finding IBD, colorectal 
cancer, or infectious gastroenteritis is low, celiac disease 
has a higher prevalence in patients meeting the Rome II 
criteria for IBS in the United Kingdom, where the preva-
lence of celiac disease is approximately 1%. 

Previously, Sanders and colleagues had conducted 
a case control study of 300 new patients who fulfilled 
the Rome II criteria at a university hospital and com-
pared them with 300 age- and sex-matched controls.13 

All patients were evaluated for celiac disease by analysis 
of serum immunoglobulin A (IgA) and IgG antigliadin 
and endomysial antibodies. Those with a positive serol-
ogy were offered a confirmatory biopsy. Of 271 available 
patients who fulfilled the Rome II criteria, 5% (14/271) 
were confirmed to have celiac disease versus less than 1% 
in the control population. Thus, patients with IBS symp-
toms in the United Kingdom have about a 103 increase 
in the pre-test probability of celiac disease compared with 

a control population. Given this finding, it makes sense 
to routinely check for celiac disease among patients who 
present with IBS symptoms in the United Kingdom. 

However, the prevalence of celiac disease in the United 
Kingdom is considerably higher than in the United States, 
both in the general population and in individuals with 
symptoms suggestive of IBS, so that the Sanders findings 
should not be extrapolated into US gastroenterology prac-
tice. Also, the prevalence of celiac disease is substantially 
higher in individuals who have close relatives with this 
disorder, and the onset of the symptoms of celiac disease 
can occur at any age. Therefore, a detailed family history 
should be taken of patients who present with GI symp-
toms suggestive of IBS, and if positive, patients should be 
investigated with serology and duodenal biopsy.

Breath Testing for Small Intestinal  
Bacterial Overgrowth

Small intestinal bacterial overgrowth (SIBO) may 
play a pathophysiologic role in some patients with IBS, 
and abnormalities in lactulose hydrogen breath test-
ing (LHBT) may be used to diagnose SIBO. However, 
a recent study in 224 patients with IBS and 40 healthy 
subjects found that the majority of patients with IBS and 
controls met criteria for an abnormal LHBT. However, 
the test could not discriminate between IBS patients and 
healthy controls (Figure 1).14 These results indicate that 
the appropriate use of LHBT amongst patients with IBS 
symptoms has not been adequately defined.  

Table 2. Common Red Flags*

History
Physical 
examination

Laboratory 
findings

•  Onset in older patients 
(>50 years)

•  Family history of colon 
cancer or inflammatory 
bowel disease

•  Unintentional weight 
loss of ≥10 lbs

• Hematochezia
•  Symptoms of underly-

ing disorders such as 
hypothyroidism

•  Abnormal 
findings 
on rectal 
examination

•  Abdominal 
mass

• ↓Hgb
•  ↑WBC 

count
•  Guaiac-

positive 
stool

• ↑ESR

*List not exhaustive. 

ESR=erythrocyte sedimentation rate; Hgb=hemoglobin; WBC=white 
blood cell. 

Data (Adapted) from Drossman DA et al.8 Paterson WG et al.9 
Camilleri M, Choi MG.10 Frissora CL, Harris LA.11

Figure 1.  Prevalence of positive LBT in patients with IBS 
and healthy controls. 

*Positive LHBT=Increase in breath H2 >20 ppm. 
Positive CH4=Breath CH4 detected at any concentration during test. 
IBS=irritable bowel syndrome; LBT=lactulose breath test; 
LHBT=lactulose hydrogen breath test; CH4=methane. 

Data (Adapted) from Bratten J et al.14 
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A Reason to Perform Diagnostic Tests

Even in patients without red flags, it may be appropri-
ate to do some diagnostic testing in those with IBS 
symptoms to reassure them that they do not have more 
serious organic disorders like colorectal cancer. This may 
be especially important for patients with a high level of 
anxiety and/or depression. Although the likelihood of 
finding another organic disorder with colonoscopy or 
computed tomography scans is very low, offering the 
option of these diagnostic tests may help calm those 
patients who are apprehensive about the presence of 
other organic disorders. 

Summary

IBS is a common presentation seen by gastroenterolo-
gists. The diagnosis is symptom-based, the symptoms are 
recurrent, and the likelihood of finding a different organic 
disorder causing the classic symptoms of abdominal 
discomfort and altered bowel habits is approximately 
1–2%. The Rome III criteria and the American Col-
lege of Gastroenterology guidelines make a strong case 
for a diagnosis of inclusion for IBS rather than one of 
laborious, costly, and unnecessary exclusion of potential 
underlying organic causes in the absence of alarm symp-
toms. A number of alarm symptoms (red flags) have 
been proposed, but the most critical is the onset of new 
symptoms in a patient older than 50 years. Procedures 
such as colonoscopy are unnecessary in patients aged less 
than 50 years with obvious IBS but may be offered as an 
option to patients with a high degree of concern and/or 
anxiety as a means of reassurance.
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Current Treatment Options  
for Irritable Bowel Syndrome
Brian E. Lacy, PhD, MD, FACG

Abstract:  Irritable bowel syndrome (IBS) is a chronic functional 

gastrointestinal disease characterized by abdominal pain and discom-

fort, bloating, and altered bowel function (constipation, diarrhea, or 

both). Since there is no known cause and no panacea for the multiple 

manifestations of IBS, therapy is targeted toward improving specific 

symptoms. The American College of Gastroenterology published an 

evidence-based position statement on the management of IBS. Treat-

ments were graded from A (accurate based on evidence) to C (prone 

to multiple biases) based on the quality of the supporting studies. 

None of the traditional treatments (bulking agents, antispasmodics, 

tricyclic antidepressants, and behavioral therapy) received a grade A. 

The clinical trials for these agents were generally considered weak on 

methodologic grounds. Newer agents, such as 5-HT3 antagonists and 

5-HT4 agonists, are effective but may cause serious complications in 

some patients. Lubiprostone is the newest agent approved by the US 

Food and Drug Administration for the treatment of women with IBS 

and constipation.

Introduction

The treatment of patients with irritable bowel syndrome (IBS) 
focuses on alleviating individual symptoms, including abdominal 
pain and discomfort, bloating, and disordered bowel habits, while 
also attempting to relieve global symptoms that have a major impact 
on patients’ quality of life.1 A large number of agents are currently 
available for treating symptoms of IBS, including some that are 
available only on a restricted basis (Figure 1).1,2 The level of evidence 
supporting the efficacy and safety of these agents is based in large part 
on how well the clinical trials met the standards set by the American 
College of Gastroenterology (ACG) Functional Gastrointestinal 
(GI) Disorders Task Force guidelines.3 Levels of evidence range from 
high-quality randomized clinical trials (level I) to nonrandomized 
clinical trials or case series (level III to IV). Not surprisingly, results 
of IBS trials may be confounded by a placebo response, including 
increasing rates of global improvement with increasing dosing fre-
quency.4 This paper will focus on an evidence-based review of cur-
rently available treatment options for patients with IBS. 
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Fiber Therapy for Constipation in IBS

Healthcare providers commonly recommend fiber 
(whether as a supplement or as part of the diet) as the 
first treatment for symptoms of IBS. The rationale for 
using fiber is that it adds bulk to the stool and accelerates 
orocecal transit. Fiber is safe, easy to use, and inexpensive. 
The evidence for using fiber comes from 13 randomized 
clinical trials that assessed the efficacy of bulking agents 
including psyllium, ispaghula husk, wheat bran, corn 
fiber, and calcium polycarbophil for the treatment of 
patients with constipation-predominant IBS (IBS-C).1,5,6 
These studies tended to have small sample sizes and were 
of low-to-intermediate quality. The effects did not reach 
statistical significance even after the low-quality studies 
were excluded. Polycarbophil improved symptoms and 
eased stool passage, and ispaghula improved constipa-
tion and stool frequency, but neither was found to relieve 
abdominal pain. These data show that fiber therapy is 
no more effective than placebo at improving global IBS 
symptoms and is associated with increases in intestinal 
gas, bloating, and distension in 25–40% of patients. 

Smooth-Muscle Relaxants 

Smooth-muscle relaxants (a subclass of antispasmodics) 
have been evaluated in a number of different trials for their 
ability to improve abdominal pain, the most frequent and 
disabling symptom of IBS. However, drugs in this class 

are unlikely to be approved by the US Food and Drug 
Administration (FDA) for the treatment of IBS because 
data on efficacy is limited, and because smooth-muscle 
relaxation may worsen constipation and produce typical 
anticholinergic side effects such as dry mouth and eyes, 
blurred vision, increased intraocular pressure, tachycardia, 
and urinary retention.5-7 

Antidepressants

Non-gastrointestinal symptoms frequently occur in 
patients with IBS. Panic disorders, anxiety, and depres-
sion are far more common in patients with IBS who are 
referred for evaluation than in healthy controls. Physicians 
now routinely prescribe antidepressants for symptoms of 
depression and anxiety to many patients with IBS. Clini-
cally, this may be advantageous since antidepressants also 
have neuromodulatory and analgesic properties that are 
independent of their psychotropic effects. Tricyclic anti-
depressants (TCAs) are 1 group of agents routinely used 
to relieve symptoms of IBS. Although TCAs may not 
relieve bloating, and high doses may worsen constipation, 
low doses of amitriptyline, desipramine, imipramine, 
and nortriptyline have been shown to lessen functional 
abdominal pain in some patients with IBS.8–10 However, 
the anticholinergic side effects of TCAs tend to be bother-
some for many patients. 

Selective serotonin reuptake inhibitors (SSRIs) are 
used extensively in patients with IBS despite a lack of data 
from large, placebo-controlled clinical trials. These agents 
may improve symptoms of anxiety and this may trans-
late into a global improvement in overall health. Four 
separate studies have evaluated the efficacy of fluoxetine, 
cilansetron, and paroxetine in the treatment of patients 
with IBS. However, these studies were all limited by small 
sample sizes and modest treatment periods (6 weeks on 
average). In addition, the impact on IBS-specific symp-
toms was limited. Overall, it is not yet clear what role 
antidepressants play in the treatment of IBS.

Antidiarrheal Agents 

Although not approved by the US FDA for patients with 
IBS, antidiarrheal agents are commonly used to treat 
patients with IBS and diarrhea.1 Loperamide was shown 
to improve diarrhea in 4 clinical trials. In 2 of the tri-
als that were considered to be of high quality, significant 
improvement occurred with regard to stool consistency 
and stool frequency compared with placebo, although 
there was no improvement in abdominal pain or disten-
sion.5 Loperamide was given a grade A recommendation 
(based on evidence) for the treatment of painless diarrhea 
but was considered to be no more effective than placebo 
in relieving global IBS symptoms.1 

Figure 1. Current treatment options for IBS. 

*Alosetron is only available to physicians who enroll in the 
Prometheus Prescribing Program for LOTRONEX. 

**Tegaserod is only available for emergency situations that are 
immediately life-threatening or serious enough to quality for 
hospitalization. 

TCAs = tricyclic antidepressants; SSRIs = selective serotonin reuptake 
inhibitors.

Adapted from Brandt LJ et al1 and Drossman DA et al.2 
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5-HT3 Receptor Antagonists: 
Alosetron and Cilansetron

Disturbances in GI motility and visceral sensory percep-
tion may underlie IBS symptoms of abdominal pain/ 
discomfort, bloating/distension, fecal urgency, consti-
pation, and diarrhea. Serotonin (5-hydroxytryptamine; 
5-HT) acts primarily on intestinal cells but also on the 
central nervous system and visceral neurons to facilitate 
communication between the enteric nervous system and 
its effectors. 5-HT modulates both pain perception and 
bowel motility. Receptor subtypes 5-HT3 and 5-HT4 play 
an important role in IBS and have become pharmacologic 
targets in patients with both non-constipated IBS (NC-
IBS) and IBS with diarrhea (IBS-D). By selectively antag-
onizing the 5-HT3 receptor, alosetron slows GI motility, 
decreases intestinal fluid secretion, and modulates visceral 
pain perception. Alosetron was previously given a grade A 
recommendation by the ACG.1 

A meta-analysis of 6 studies containing 1,762 
patients demonstrated that alosetron is clearly more 
effective than placebo at relieving global IBS symptoms 
(eg, diarrhea, pain, fecal urgency) in female patients 
(pooled odds ratio, 1.81; 95% confidence interval [CI] 
1.57–2.10; P<.0001).11 A recent systematic review and 
meta-analysis of 14 randomized clinical trials involv-
ing placebo (n=3,043) or mebeverine (n=304) as a 
comparator showed that alosetron (n=3,024) and the 
investigational agent cilansetron (n=1,116) significantly 
improve abdominal pain and discomfort and global  
IBS symptoms in men and women with NC-IBS or 
IBS-D.12 Results of the meta-analyses of alosetron and 
cilansetron versus control are shown in Figure 2.12 All 
14 of the trials were considered to be of high quality and 
used comparable, standardized end points and similar 
study designs. 

Constipation was the most common side effect of 
either drug (pooled relative risk, 4.28; 95% CI, 3.28–5.60; 
I2, 65%). Patients with IBS-D experienced less constipa-
tion than did mixed study populations of patients with 
NC-IBS and IBS-D. Nine patients in the 5-HT3 antago-
nist treatment group had possible ischemic colitis com-
pared with none in the control group (P=.06). The events 
were all self-limited and did not require surgery. Due to 
increased risks of severe constipation and the association 
with ischemic colitis, alosetron was withdrawn from the 
US market in November 2000. It was, however, subse-
quently restored under a limited-use program for women 
with severe IBS-D who failed to improve on standard 
therapy. It is important to note that under this restricted-
use program, no serious adverse events have occurred. 
Serious adverse events associated with cilansetron during 
drug development make it unlikely that this medication 
will be approved by the US FDA.

5-HT4 Agonist: Tegaserod

Tegaserod, a selective partial 5-HT4 agonist, whose mech-
anism of action is shown schematically in Figure 3,13 
activates GI motility, speeds orocecal transit, increases the 
frequency of defecation, improves the softness of stools, 
modulates visceral sensitivity, and reduces abdominal 
contractions.14 Symptoms of constipation, abdominal 
pain, and bloating improved in many patients with IBS 
and constipation. Results from a large, randomized clini-
cal trial involving 2,660 women with IBS-C showed tega-
serod to be superior to placebo in each primary efficacy 
variable for both overall IBS symptoms and abdominal 
discomfort/pain.15 

Based on 8 large, placebo-controlled, randomized 
clinical trials involving more than 18,000 patients who 
met Rome criteria for IBS, the ACG awarded tegaserod 
a grade A recommendation for the treatment of IBS-C 
and chronic constipation. Unfortunately, safety data from  
29 clinical trials in patients with a variety of GI condi-
tions, including IBS and chronic constipation, demon-
strated that cardiovascular events occurred in 13 (0.1%) 
of 11,614 patients treated with tegaserod, compared with 
only 1 event (0.01%) in 7,031 patients treated with pla-
cebo. Although all of the affected patients had pre-existing 
cardiovascular disease and/or risk factors, tegaserod was 
removed from the US market in March 2007.16

CIC-2 Chloride Channel Activator: 
Lubiprostone 

Lubiprostone, a bicyclic fatty acid metabolite of prosta-
glandin E1 was approved by the US FDA for the treat-
ment of chronic constipation in men and women in Janu-
ary 2006.17,18 By activating the CIC-2 chloride channel 
(located on the luminal side of the epithelial cells), lubi-
prostone stimulates movement of chloride ions into the 
lumen and enhances sodium and water flow, thus easing 
intestinal transit and stool passage. The US FDA recently 
approved lubiprostone for the treatment of women with 
IBS-C, based on the results of 2 large, double-blind, pla-
cebo-controlled studies. The results of these studies are 
discussed in the accompanying paper in this supplement 
by Dr. Quigley.

The Role of Diet in IBS

Patients commonly assume that food allergies play an 
important role in IBS, but this is not borne out by the 
evidence. (Gluten, a known agonist in celiac disease, is 
a special case.) About 25% of patients with IBS are lac-
tose intolerant; this prevalence is similar to that of the 
general population. In addition, it is estimated that up 
to 50% of patients with IBS-D are fructose intolerant. 
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Patients should be informed that sensitivity to food or 
beverages, a fairly common response to spices, sauces, 
fast foods, caffeine, and alcohol, is very different from a 
true food allergy, which is immunoglobulin E (IgE)- and 
mast cell–mediated, and which can trigger anaphylactic 
reactions to nuts, shellfish, and other foods in susceptible 
individuals.19 The mechanisms underlying food sensitivi-
ties are not known.

It is possible, however, to have less serious immuno-
globulin G (IgG)-mediated immune reactions to certain 

foods. This hypothesis was tested by Atkinson and co-
workers in a 3-month controlled food-elimination trial in 
patients with IBS.20 A total of 150 outpatients with IBS 
were randomized to a “true” diet devoid of all foods to 
which they mounted an IgG antibody response (detected 
with enzyme-linked immunosorbent assay [ELISA] at 
screening) or to a “sham” diet that included foods to which 
had they responded by producing IgG antibodies. After 
12 weeks, the true diet resulted in a 10% lower symptom 
score than did the sham diet, as well as a higher global 

Figure 2. Patients responding to alosetron or cilansetron with relief of abdominal pain and discomfort. 

A=Alosetron; APT=Alimentary Pharmacology & Therapeutics; AJG=American  Journal of  Gastroenterology; ArchIM=Archives of Internal Medicine; 
C=Cilansetron; GE=Gastroenterology; Lane=Lancet; M=Mebeverine.

Reprinted from Andresen V et al.12  
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rating. These results suggest that food elimination based 
on IgG antibodies may be beneficial to patients with IBS 
and justify larger, well-controlled studies.

Summary 

The treatment of patients with IBS is challenging and 
treatment options are limited. The dearth of treatment 
options particularly reflects the fact that we still do not 
completely understand the pathophysiology of IBS. In 
addition, not all individuals will respond to one medi-
cation. Even within specific IBS subtypes (ie, IBS-D), 
patients have a variety of symptoms and response vari-
ability to treatment.

A critical review of the literature shows that most 
early trials of IBS medications were generally deficient 
in their randomization, double-blinding, and recording 
of dropouts and withdrawals. Thus, these results must 
be viewed cautiously. The quality of randomized clinical 
trials has improved over the past decade, however, large, 
high-quality studies are still needed. 

In general, studies have found that bulking agents 
are no more effective than placebo. TCAs are also no 
more effective than placebo in improving global symp-
toms of IBS but may improve abdominal pain. Smooth-
muscle antispasmodics may improve symptoms in some 
patients with IBS, but side effects are limiting, and these 
agents are best used on an as-needed basis. The removal 
from the general market of tegaserod and alosetron is 
particularly discouraging.
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Emerging Strategies for Managing IBS: 
What Does the Future Hold?
Eamonn M.M. Quigley, MD, FACG

Abstract:  A review of any list of currently available therapies for 

irritable bowel syndrome (IBS) would remind gastroenterologists that 

the old “standard” agents are neither highly efficacious nor well stud-

ied. For example, a number of these therapies are not supported by 

evidence from robust clinical trials. The American College of Gastro-

enterology guideline recommends that IBS therapies should not be 

given a grade A recommendation if they have not been evaluated in 

randomized, placebo-controlled, clinical trials of adequate duration 

with well-defined end points. Patients enrolled in these trials should 

meet the Rome criteria for IBS and should, where appropriate, be 

categorized according to their predominant symptoms, with special 

consideration given to gender differences. New agents also need to 

consider new targets for drug action in IBS, such as the brain-gut axis, 

intestinal fluid secretion, the gut flora, and inflammation.

Introduction

Older therapies for irritable bowel syndrome (IBS), including fiber 
and bulking agents, laxatives, antidiarrheal and antispasmodic agents, 
and antidepressants, are often not prescribed based on solid clinical 
evidence. The data to demonstrate the effectiveness of these thera-
pies are not evidence-based, the trials from which these data derive 
were often underpowered and of insufficient duration, negative trials 
routinely went unreported, and diagnoses were not always based on 
standard definitions, such as those contained in the Rome criteria. 
As a reflection of the inefficacy of older treatments, more patients 
with IBS are now turning to nontraditional therapies for relief of their 
symptoms. It is time to usher in a new era with new targets and new 
therapies based on better-designed, standardized trials. This article 
will review emerging strategies in the management of IBS.

A New Era, New Targets 

Although gastrointestinal (GI) motility has always been a target for 
IBS therapy, it is time to consider IBS in the context of the brain-gut 
axis. Although the fact that serotoninergic modulators have an effect 
in some patients suggests that these agents act exclusively through 
their modulation of enteric nervous system stimulation and inhibition 
of motility, it is also possible that such effects are central. Accordingly, 
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it is now widely accepted that the enteric nervous system 
is in bidirectional communication with the central ner-
vous system (CNS). Cerebral blood flow measurements 
with positron emission tomography have demonstrated 
altered regional brain activation in response to visceral 
and somatic stimuli, particularly in women.1–3 Disturbed 
sensation may be as important as altered motility. About 
50% of patients with IBS, whether IBS-constipation (C), 
IBS-diarrhea (D), or IBS-mixed, have relatively lower tol-
erance of visceral pain than of external stimuli. Although 
visceral hypersensitivity is real and not subjective, it can-
not serve as a diagnostic marker because it is not specific 
to any IBS subtype.

Increasing colonic water secretion, which enhances 
stool transit and frequency, would benefit patients with 
chronic constipation or IBS-C. Lubiprostone, a selective 
chloride channel  activator, has already been approved by 
the US Food and Drug Administration, while linaclotide, 
a novel, poorly absorbed guanylate cyclase agonist, is cur-
rently being investigated for effectiveness in improving 
stool transit and frequency.

Another emerging strategy is the treatment of small 
intestinal bacterial overgrowth (SIBO) with antibiotics 
or replacement of offending flora by benign probiotics. 
Several pilot studies are investigating the role of low-grade 
inflammation in IBS. 

New Rules for IBS Treatment Trials

Frustrated by the clinical trials used in the past to evalu-
ate efficacy and safety, gastroenterologists are cognizant 
of the fact that investigators should follow internation-
ally approved guidelines, including uniform definitions 
for IBS, such as those put forth in the Rome III criteria. 
Patients should be identified by gender as well as IBS 
subtype, because of differences in symptoms, as well as 
response to therapy. Homogeneity in study populations 
is difficult to achieve because of the inherent heterogene-
ity among patients with IBS but every effort should be 
made to produce as homogenous a patient population 
as possible for a clinical trial. The other key issues with 
respect to clinical trials include the selection of mean-
ingful end points and the definition of significance, a 
term that has been used and misused in clinical trials. 
What constitutes a clinically significant therapeutic 
gain? Whether it is a 10%, 15%, or 20% gain compared 
with that afforded by placebo needs to be determined 
and agreed upon prior to the initiation of the study. The 
same can be said for the determination of primary and 
secondary study end points, as well as quality-of-life 
assessments. Lastly, the determination of safety and tol-
erability have to be clearly defined and assessed during 
the course of the study.

Serotoninergic Agents

Agents that operate at the level of the enteric nervous sys-
tem may seem “right” in terms of their local mechanism 
of action, but serotonin (5-HT) receptors are so ubiqui-
tous that agonism or antagonism may have unpredictable 
effects in various tissues. For example, the 5-HT3 receptor 
subtype has 5 heterodimer subunits, 5-HT3A through 
5-HT3E. Coexpression of heterodimers can modify the 
pharmacologic actions of 5-HT3 antagonists such as alos-
etron and cilansetron.

A meta-analysis and systematic review of 14 controlled 
trials of alosetron (n=3,024) or cilansetron (n=1,116) 
compared with placebo (n=3,043) or the antispasmodic 
drug mebeverine (n=304) demonstrated the superior-
ity of the two in global improvement of IBS symptoms 
(relative risk [RR], 1.60; 95% confidence interval [CI], 
1.49–1.72) and relief of abdominal pain and discomfort 
(RR, 1.30; 95% CI, 1.22–1.30), although the study drugs 
were more likely to cause constipation (RR, 4.28; 95% 
CI, 3.28–5.60).4 Moreover, 9 patients (0.2%) receiving 
the 5-HT3 antagonists had possible ischemic colitis com-
pared with no patients in the control groups.

The 5-HT4 agonists, such as tegaserod, were intro-
duced to avail the prokinetic effects of the 5-HT4 receptor. 
This agent did show efficacy in IBS-C and was approved 
for this indication in the United States. Unfortunately, 
tegaserod has been associated with adverse cardiovascular 
events: 13 (0.11%) of 11,614 patients, compared with 1 
(0.01%) of 7,031 patients treated with placebo. This led 
to its withdrawal in the United States and most countries 
where it had been approved. It was a jolt to gastroenter-
ologists to see effective drugs like alosetron and tegaserod 
removed from the US market and a promising candidate 
like cilansetron not able to gain approval. 

New Targets

IBS symptoms presumably reflect a derangement of the 
brain-gut axis, because anxiety, depression, and physical 
or psychological stress are known to alter GI function. 
Therefore, it may be feasible to relieve IBS symptoms by 
modulating the physiologic responses to stress. Elevated 
levels of adrenocorticotropic hormone (ACTH) have 
been observed in patients with IBS. As with other anterior 
pituitary hormones, the secretion of ACTH is triggered 
by a hypothalamic hormone, corticotropin-releasing hor-
mone (CRH, formerly known as corticotropin-releasing 
factor). It has been postulated that CRH antagonism 
can block stress-induced alterations in GI motility and 
visceral hypersensitivity in patients with IBS. Sagami and 
associates administered a-helical CRH (ahCRH) periph-
erally to 20 patients (10 Rome II-diagnosed patients with 
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IBS and 10 healthy controls) and measured descending 
colon tone and sigmoid colon intraluminal pressure at 
baseline, during electrical stimulation, and at recovery 
after saline administration.5 ahCRH improved GI 
mot ility, visceral perception, and negative mood in 
response to gut stimulation in patients with IBS with-
out inhibiting the hypothalamic-pituitary-adrenal axis 
(ie, without suppressing ACTH or cortisol). Although 
these data suggest that CRH may play a role in the 
pathophysiology of IBS, the relevance of these findings 
to treatment requires further study.

Melatonin, secreted by the pineal body as well as by 
the GI tract, where it mediates gut motility and visceral 
sensation, has also been considered as adjunctive therapy 
for IBS. Song and coworkers studied 40 patients with 
IBS and concurrent sleep disturbance.6 Twenty patients 
received melatonin 3 mg at bedtime for 2 weeks and 
20 received placebo. Melatonin significantly attenu-
ated abdominal pain and rectal pain sensitivity without 
improving sleep disturbance or psychological distress. The 
findings suggest that melatonin improves abdominal pain 
in patients with IBS who have disturbances independently 
of its effects on sleep or psychological state.

Because the pharmacologic treatment of IBS has been 
of limited value, attention has turned to strategies such 
as cognitive-behavioral therapy (CBT). In a randomized 
clinical trial in 10 general practices in London, United 
Kingdom, involving a total of 149 mebeverine-resistant 
patients with IBS, results of CBT delivered by trained 
primary care nurses in addition to mebeverine 270 mg 
3 times daily (n=72) were compared with the results of 
mebeverine therapy alone (n=77).7 The addition of CBT 
produced a significant benefit of 107.8 points on the 
Symptom Severity Scale for IBS at 3 months post treat-
ment. However, the benefits began to wane at 6 months. 
Absence of a placebo arm and failure to blind the nurse 
therapists were methodologic weaknesses in the study. 
Additionally, the added cost of CBT and the availability 
of practitioners are practical considerations.

New Pharmacologic Agents

Linaclotide
Linaclotide is an oral agonist of guanylate cyclase-C, 
which, like lubiprostone, stimulates intestinal fluid secre-
tion and transit, increases stool frequency while lessening 
its consistency, and reduces visceral hypersensitivity. A 
randomized, double-blind, placebo-controlled, dose-rang-
ing trial in 36 women with IBS-C compared linaclotide 
100 and 1,000 µg/day with placebo (Figure 1).8 Only 
the 1,000–µg/day dose produced statistically significant 
changes from baseline in acceleration of ascending colonic 
transit (P=.015) and altered bowel function (P<.001).

Asimadoline
Recurrent abdominal pain and discomfort in some 
patients with IBS may be so severe that analgesia becomes 
necessary. Although standard opioids effectively relieve 
pain they often evoke constipation and CNS side effects 
and pose the danger of dependence; thus, they should be 
avoided in the management of IBS. Asimadoline promotes 
antinociception by binding to peripheral k-opioid recep-
tors, which mediate perceptions of visceral pain, without 
crossing the blood-brain barrier. Szarka and associates 
randomized 100 patients with IBS in a 3:2 ratio to receive 
asimadoline up to 1 mg 4 times daily or placebo for  
4 weeks after a 2-week run-in period to establish baseline 
symptoms.9 Reduction of abdominal pain severity and 
relief of anxiety did not differ significantly between the  
2 groups. Asimadoline showed efficacy (P=.003) in 
patients with mixed bowel function, but symptoms wors-
ened in patients with IBS-D. 

Nonabsorbed Antibiotics
In some studies, significant numbers of patients with 
IBS have been reported to demonstrate abnormal lactu-
lose breath tests, interpreted as suggestive of SIBO. To 
determine the impact of nonabsorbed antibiotics, a ran-
domized, double-blind, controlled study was conducted 
in patients who met Rome I criteria for IBS at 2 tertiary 
care centers. The study compared a 10-day course of 
rifaximin 400 mg 3 times daily (n=43) with placebo 
(n=44).10 Participants filled out a questionnaire before 
and 7 days after treatment and were instructed to keep a 
symptom follow-up diary for 10 weeks. Follow-up data 
were available for at least 34 participants per study arm 
at any time point. Rifaximin produced greater improve-
ment in IBS symptoms (P=.020) and lower post-treat-
ment bloating. A difference of 15–20% from placebo 
was sustained even after 10 weeks of follow-up. Breath 
hydrogen results were not reported and more recent 
studies suggest that bacterial overgrowth may be of 
minor importance in IBS and that antibiotic effects are 
more likely exerted on the colonic flora. In spite of the 
positive results, the study findings need to be confirmed 
in a larger population with long-term follow-up.

Probiotics
Ideally, the hundreds of species of microbial flora that ordi-
narily inhabit the GI tract coexist harmoniously with the 
host, although the equilibrium is complex and dynamic. 
If the balance is upset, as is increasingly thought to occur 
with IBS, pathophysiologic signs and symptoms may 
develop. An emerging strategy consists of the ingestion of 
probiotics, benign microorganisms that are active against 
opportunistic pathogens such as Clostridium difficile. Not 
only have Lactobacillus spp and Bifidobacterium spp—par-
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ticularly Bifidobacterium  infantis—been shown to improve 
barrier function, inhibit pathogen binding, and modulate 
inflammatory responses, they may improve motility and 
reduce visceral hypersensitivity.11 A recent meta-analysis 
of 8 randomized clinical trials yielded a significant RR 
of 1.22 (95% CI, 1.07–1.40; P=.0042).12 In addition, 
a literature search identified 7 randomized clinical trials 
in which probiotics improved IBS symptoms relative  
to placebo.13

We performed a trial in which patients with IBS 
received 3 different doses of B infantis or placebo. Evalu-
ation of global assessments of symptom relief at week 4 
(Figure 2) showed that approximately 60% of patients 
answered “yes” about the effects of B infantis at 1 × 108 

compared with 40% of patients who reported symptom 
relief from placebo (P=.0118).14 Since each probiotic has 
unique features, and patients with IBS are a heterogeneous 
population, a “cocktail” containing multiple organisms, 
including Bifidobacterium, Lactobacillus, and Enterococ-
cus, may be a future treatment option.15 The 3 probiotics 
used in this Chinese study significantly decreased the fecal 
bacteroides (P<.05) and enterococci counts (P<.01) but 
did not significantly change the counts of C difficile or 
enterobacteriaceae. Ongoing studies of VSL#3, a compos-
ite probiotic, appear promising. 

What Do We Still Need to Know?

We still need to gain more information on how the phe-
notypes for diarrhea and/or constipation are expressed. 
If the phenotypes vary widely, pharmacotherapy will 
have to be customized to the patient. Of equal interest 
are interactions with the genotype that is in line with 
the increasing prominence of pharmacogenomics in 
other diseases. We must know more about the role of 
microorganisms and whether we are putting too much 
emphasis on the small intestine while overlooking the 
colonic flora and to decide whether we are sufficiently 
informed about inflammatory processes in IBS, and 
what is happening at the mucosal level that is not being 
detected on routine biopsy.

Summary 

New therapies for patients with IBS are urgently needed 
as the old ones are prescribed empirically and are seldom 
effective. There are many reasons for the slow progress 

Figure 1. Effects of linaclotide on stool consistency 
in patients with IBS-C. Overall, P<.001; both pair-wise 
comparisons for 100- and 1,000-µg groups versus placebo, 
P<.05. 

SEM=standard error of the mean. 

Reprinted with permission from Andresen V et al.8

Figure 2. Comparison of effects of Bifidobacterium infantis 
and placebo on subjects’ global assessment. Positive response 
rates recorded at week 4. Subjects responded “yes” or “no” 
to the following questions: “Please consider how you feel 
in the past week in regard to your irritable bowel syndrome 
(IBS), in particular your general well being, and symptoms 
of abdominal discomfort or pain, bloating or distension and 
altered bowel habit. Compared to the way you felt before 
beginning the medications, have you had adequate relief of 
your IBS symptoms?”  

Reprinted with permission from Whorwell PJ et al.14 
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in finding effective treatments for IBS, starting with the 
diagnostic criteria used in older clinical trials. Moreover, 
the “old standard” therapies were approved without hav-
ing undergone rigorous evidence-based clinical trials. 
Patient populations were small, trials were underpowered, 
placebo control was frequently absent, durations were too 
short to document improvement of sporadically recurring 
symptoms, gender differences were not fully taken into 
account, and end points were often arbitrary. Today there 
are new targets for therapy, such as the gut-brain axis, 
intestinal fluid secretion, gut flora, and inflammation, 
and new agents in development. 
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1.  In  the uni ted States,  i r r i tab le bowel  syndrome 
( IBS) accounts for _________ of  d iagnoses made 
by pr imary care physic ians.

a. 3%
b. 6%
c. 12%
d. 20%
e. 28%

2.  cl in ica l  predictors of  physica l  heal th - re lated 
qual i ty  of  l i fe in IBS inc lude a l l  of  the fo l lowing 
but _________.

a. low sexual interest
b. low in energy
c. tire easily
d. painful symptoms
e. flares >24 hours

3.  common red f lags found in the h istory of 
pat ients wi th IBS inc luded a l l  of  the fo l lowing 
except _________.

a.  family history of colon cancer or inflammatory 
bowel disease

b. unintentional weight loss of more than 10 pounds
c. guaiac-positive stool
d. hematochezia
e. onset in patients aged greater than 50 years 

4.  Symptoms that cumulat ive ly suppor t  the 
d iagnosis of  IBS do not inc lude _________.

a. passage of mucus
b. bloating
c. abnormal stool form
d. abnormal stool frequency
e. aged greater than 50 years

5.  The rat ionale for us ing f iber for const ipat ion in 
IBS is that  i t  _________.

a. is effective, safe, and inexpensive
b. improves symptoms of anxiety
c. improves abdominal pain
d. adds bulk to stools and accelerates orocecal transit
e.  stimulates the movement of chloride ions into the 

lumen

6.  Which of  the fo l lowing facts about IBS and d iet  is 
not true?

a. 25% of IBS patients are lactose intolerant
b.  Up to 50% of IBS patients with diarrhea are 

fructose intolerant
c.  Fiber is not the cure for all IBS symptoms and 

often worsens bloating
d.  Fad diets are rarely helpful and often cause  

patients to be food phobic
e. None of the above

7.  as a ref lect ion of  the inef f icacy of  o lder 
treatments for IBS, more pat ients are now turn ing 
to _________ for re l ief  of  the ir  symptoms.

a. nontraditional therapies
b. probiotics
c. nonabsorbed antibiotics
d. diet
e. none of the above

8.  probiot ics are benign microorganisms that are 
act ive _________.

a. against abdominal pain
b. against abnormal lactulose breath tests
c. against psychological stress
d. against opportunistic pathogens
e. none of the above

9.  Which of  the fo l lowing is not considered a 
treatment opt ion for IBS associated d iarrhea?

a. Probiotics
b. Osmotic agents
c. Antibiotics
d. Loperamide
e. Cholestyramine

10. Goals of  IBS pharmacotherapy inc lude a l l  of  the 
fo l lowing but _________.

a. relief of abdominal pain/discomfort
b. altered bowel habits
c. weight gain
d. relief of bloating
e. all of the above

CME Post-Test:  Circle the correct answer for each question on the answer form on the next page. 
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