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Abstract
Irritable bowel syndrome (IBS) is one of the most com-
mon gastrointestinal disorders causing patients to seek 
medical treatment. It is relatively resource intensive 
and the source of significant morbidity. Recent insights 
into the pathophysiology and treatment of IBS has 
given clinicians more options than ever to contend with 
this disorder. The purpose of our paper is to review 
older, “classic” treatments for IBS as well as newer 
agents and “alternative” therapies. We discuss the evi-
dence base of these drugs and provide context to help 
develop appropriate treatment plans for IBS patients.
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Core tip: Gastroenterology practitioners have more 
agents than ever before to treat the symptoms as-
sociated with irritable bowel syndrome. Unfortunately, 
despite advances in our understanding of the patho-
physiology of this disorder, targeted treatments do not 
yet exist. This review summarizes the recent evidence-
based treatment of this disorder, including, older and 

newer agents.
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INTRODUCTION
Irritable bowel syndrome (IBS) is one of  the most com-
mon gastrointestinal disorders causing patients to seek 
medical treatment. It exerts significant economic burden 
and is responsible for considerable morbidity in Western 
countries[1]. Despite these costs and numerous investiga-
tions into the pathophysiology and treatment of  this dis-
order, our understanding of  IBS is still incomplete. Over 
the last ten years, increasing insight into the enteric ner-
vous system and how its dysfunction may play a role in 
IBS pathology has emerged[2]. Additionally our increasing 
understanding of  the gut microbiome and how its poten-
tial disruption may lead to IBS symptoms has also been 
highlighted[3]. However, with few exceptions, these in-
sights have yet to lead to targeted treatment strategies for 
IBS. Currently, many clinicians use a treatment approach 
based on the predominant symptoms of  the patient: con-
stipation (IBS-C), diarrhea (IBS-D), or mixed symptoms 
(IBS-M) (Table 1)[4]. Several new drugs have recently been 
examined for IBS using this symptom-based approach. 
Two agents for IBS-C, lubiprostone and linaclotide have 
been approved by the United States Food and Drug Ad-
ministration (FDA) for that specific indication[5]. To im-
prove the evidence by which drugs for IBS are approved, 
the FDA has recently proposed standardized outcomes 
for approval studies as is discussed later in this paper. 
The purpose of  this paper is to provide the clinician with 
a concise review of  pharmacotherapy strategies for IBS. 



Consequently, it is divided into three sections: “classic” 
treatment options, “newer drugs,” such as lubiprostone 
and linaclotide, and “alternative” treatments such as pro-
biotics and peppermint oil. In the last section we will also 
discuss emerging information on the so-called “pre-cebo” 
effect in IBS.

CLASSIC TREATMENTS FOR IBS
Antidiarrheals 
Loperamide is a synthetic opioid, which acts on intestinal 
muscles to prolong transit time and inhibit peristalsis. 
While loperamide has been studied in different subtypes 
of  IBS, it may be particularly effective in IBS-D because 
of  its ability to decrease fecal volume and transit time. A 
meta-analysis in 2000 found loperamide to be an effective 
agent in decreasing stool frequency and improving stool 
consistency, as well as demonstrating a modest improve-
ment in global well being[6]. However, it does not appear 
that loperamide is effective in reducing abdominal pain 
in comparison to placebo. In fact, some studies show an 
increase in abdominal pain particularly when loperamide 
is used in IBS-C[7]. Other common antidiarrheal agents, 
such as diphenoxylate with atropine, have not been well 
studied in IBS and are likely to be less tolerated due to 
anticholinergic effects, such as sedation, dry mouth, con-
stipation, and urinary retention.

Antidepressants
Antidepressants, such as the tricyclic antidepressants 
(TCA), selective serotonin reuptake inhibitors (SSRI), and 
serotonin norepinephrine reuptake inhibitors, have been 
utilized in the treatment of  various functional gastroin-
testinal disorders. Current treatment guidelines endorse 
the use of  either TCAs or SSRIs for patients with IBS, 
although duloxetine has also been studied in small trials 
for this population[8,9]. These agents are believed to act via 
centrally-mediated antinociceptive pathways decreasing 
abdominal pain associated with IBS. In addition, these 
agents may affect the gastrointestinal tract by peripheral 
means particularly in gut transit times[8]. A recent Co-
chrane review pooled 15 TCA and SSRI trials[10]. The an-
tidepressant class as a whole significantly decreased pain, 

IBS symptom scores, and overall global assessment. A 
subgroup analysis revealed only TCAs remained statisti-
cally significant for abdominal pain and improvement in 
symptom scores. However, this may be due to a smaller 
number of  patients and trials studying the use of  SSRIs 
to treat IBS. In addition, an earlier meta-analysis demon-
strated a reduction in pain, bloating, and other symptoms, 
although it contained mostly TCA trials[11].

Despite the large differences in the amount of  sup-
porting data, many clinicians are reticent to prescribe 
TCAs instead of  SSRIs given the poor tolerability of  
these agents. In fact, one trial utilizing desipramine found 
nearly one in five subjects of  that treatment arm dropped 
out due to adverse reactions[12]. Secondary amine tricyclic 
antidepressants (e.g., nortriptyline) are typically better 
tolerated than tertiary amines (e.g., amitriptyline) because 
of  decreased anticholinergic adverse effects. In addition, 
lower doses of  TCAs as compared to doses used to treat 
depression seem adequate to provide IBS symptom relief. 
Despite a more favorable side effect profile, SSRI use is 
more controversial in IBS patients as the supporting evi-
dence is not nearly as robust. Clinical guidelines do sug-
gest hypothetically that SSRIs may be of  more utility in 
IBS-C and TCAs may be of  more benefit in IBS-D due 
to their respective effects on whole gut transit times[8]. 
Clinicians await head-to-head trials with these agents.

Antispasmodics
Medications that relax smooth muscle via anticholinergic 
mechanisms or calcium channel antagonism have been 
commonly utilized for the treatment of  IBS. Among 
these are alverine, dicyclomine (with or without cime-
tropium), hyoscyamine, otilonium, pinaverium, scopol-
amine, and trimebutine. The availability of  many of  these 
medications varies from country to country. Generally, 
antispasmodics have been utilized for their effects on 
gastrointestinal motility in attempts to reduce abdominal 
pain associated with IBS. They have also been evaluated 
in combination with agents such as acetaminophen, si-
methacone, and benzodiazepines in attempts to improve 
gastrointestinal discomfort[13-15].

Unfortunately many of  the studies evaluating anti-
spasmodics are small, suffer from methodological issues, 
and often fail to evaluate individual symptoms or effect 
on IBS subtypes. Only a small number of  trials include 
active comparators. A recent Cochrane review of  29 anti-
spasmodic trials for IBS suggested that some, but not all 
antispasmodics may decrease abdominal pain[10]. Similarly 
some, but not all, antispasmodics improved IBS symp-
tom scores and global assessment. A subgroup analysis 
showed benefit of  the use of  trimebutine, pinaverium, 
and combined dicyclomine/cimetropium in the treatment 
of  IBS. Anticholinergic side effects of  these agents often 
include dose-related vision disturbances, dry mouth, and 
dizziness. Moreover, antispasmodics can also cause con-
stipation, thus they should be used cautiously in patients 
with IBS-C. Prescribers should consider the limitations 
of  these medications when using them for IBS.
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Table 1  Irritable bowel syndrome subtypes

Subtype Definition

(symptoms classified using Bristol stool form scale)

IBS with 
constipation (IBS-C)

> 25% of stools are hard or lumpy and < 25% of 
stools are loose/mushy or watery

IBS with diarrhea 
(IBS-D)

> 25% of stools are loose/mushy or watery stools 
and < 25% are hard or lumpy

Mixed IBS (IBS-M) > 25% of stools are loose/mushy or watery stools 
and > 25% and hard or lumpy

Unsubtyped IBS insufficient abnormality of stool consistency to 
meet criteria for IBS-C, D, or M (in the absence of 

antidiarrheals or laxatives)

IBS: Irritable bowel syndrome.



Bulking agents
Several bulking agents have been examined in the treat-
ment of  IBS. These include psyllium, calcium polycar-
bophil, bran, and ispaghula husk. These synthetic and 
naturally occurring fiber supplements are often used for 
their ability to increase stool frequency, quality, and tran-
sit time. Consequently, they are often attractive options in 
all subtypes of  IBS, particularly IBS-C. Most of  the trials 
involving these agents have been small and as a result, 
multiple meta-analyses have been undertaken. An early 
systematic review found that there may be a significant 
improvement in global IBS symptoms with soluble fibers 
(psyllium, calcium polycarbophil, ispaghula), but worsen-
ing symptoms with insoluble fiber (bran)[16]. However, 
this review suffered from significant heterogeneity. Fur-
thermore, a recent Cochrane review of  12 randomized 
control trials showed that fiber supplements do not im-
prove abdominal pain, IBS symptom scores, or global as-
sessment. Other meta-analyses have had similar results[17].

Osmotic laxatives
Osmotic laxatives are often used in the treatment of  
IBS-C due their efficacy in chronic idiopathic constipa-
tion. These agents, including polyethylene glycol (PEG) 
3350 and lactulose, work by increasing water in the in-
testinal lumen to decrease intestinal transit time. PEG 
3350 (with or without electrolytes) has been utilized in 
only a few randomized control trials for the treatment of  
IBS[18,19]. It has been shown to be effective for relieving 
constipation associated with IBS, but no more effective 
than placebo for reducing abdominal pain, bloating, or 
other symptoms associated with IBS[18]. Lactulose has 
not been rigorously studied in IBS. In addition, lactulose 
may cause bloating resulting from fermentation in the 
intestinal lumen. Thus it should not be recommended for 
patients with IBS.

NEWER TREATMENTS FOR IBS
Lubiprostone
Lubiprostone is a gastrointestinal chloride-channel ac-
tivator (specifically at the chloride channel 2 receptor) 
that enhances intestinal fluid secretion which leads to 
increased intestinal motility and facilitation of  stool pas-
sage[20]. It was FDA approved in 2006 for the treatment 
of  chronic idiopathic constipation (CIC) at a dose of  24 
μg taken twice per day. Subsequently in 2008, its use was 
approved for IBS-C in women older than 18 years of  
age at a dose of  8 μg taken twice per day. This approval 

was based on the results of  two 12 wk randomized 
phase Ⅲ trials that were published in one manuscript in 
2009[21]. The primary endpoint in this study was monthly 
responder status at three months. The definition of  re-
sponder was developed between the study investigators 
and the FDA and thought to be more rigorous than pre-
vious trials of  IBS treatments. In this study, a “monthly 
responder” was defined as subjects who reported mod-
erate relief  of  IBS symptoms for four of  four weeks or 
significant relief  for more than two of  4 wk (Table 2). 
To be considered an “overall responder” (the primary ef-
ficacy endpoint), patients had to be a monthly responder 
for two of  three months of  the trial. Symptoms were re-
corded in a weekly electronic diary in which patients were 
asked “How would you rate your relief  of  IBS symptoms 
over the past week compared to how you felt before you 
entered the study?” Subjects’ responses were recorded on 
a seven-point scale that ranged from “significantly worse” 
to “significantly relieved”. Results of  this study showed 
a statistically significant improvement in the primary ef-
ficacy endpoint (17.9% lubiprostone vs 10.1% placebo, 
P = 0.001; NNT = 13), as well as monthly response at 
months two and three (Table 2). Adverse events were fre-
quent but similar between the lubiprostone and placebo 
groups, with gastrointestinal events occurring most fre-
quently. There was no difference in serious adverse drug 
reactions (ADRs) or patients who discontinued treatment 
due to an adverse event (Table 3). ADRs to lubiprostone 
were reported at a lower rate in the IBS-C trials when 
compared to trials examining its other indications of  
opioid-induced constipation and CIC. This is likely due 
to lower systemic exposure (16 μg/d vs 48 μg/d) and the 
differences between disease states since placebo rates 
were higher in those trials.

Patients who completed the 12 wk study were eli-
gible for an additional open-label 36 wk extension study 
if  they had been at least 70% compliant with the study 
medication[22]. The primary objective of  this study was to 
assess long-term safety and tolerability. Treatment related 
ADRs were more frequent but similar to the 12 wk study 
with nausea and diarrhea reported most commonly (Table 
3). The drug was tolerated well with only 4% of  patients 
withdrawing due to adverse events. This rate was lower 
than the 12 wk study, however this likely reflects some se-
lection bias since patients were not treatment naive (except 
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Table 2  Response rates for lubiprostone 12 wk phase Ⅲ 
irritable bowel syndrome with constipation studies

Lubiprostone Placebo P  value

Overall responder 17.90% 10.10% 0.001
Month 1 10.80%   7.50% 0.078
Month 2 18.20% 11.40% 0.003
Month 3 22.00% 14.50% 0.003

Table 3  Adverse events for lubiprostone phase Ⅲ irritable 
bowel syndrome with constipation studies

Lubiprostone Placebo Lubiprostone

12 wk 12 wk 36 wk
Serious   1%   1%   1.90%
Treatment related 22% 21% 25.40%
Nausea   8%   4%      11%
Diarrhea   6%   4%      11%
Abdominal distension   2%   2%   3.70%
Discontinuation due to ADR   5%   7%        4%

ADR: Adverse drug reaction.
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The safety profile of  linaclotide was favorable with diar-
rhea being the most common adverse effect reported 
(5.7% vs 0.3% in placebo-treated patients). Additionally, 
no serious or life-threatening adverse effects were report-
ed in this study.

A similarly designed study was performed by Chey 
et al[30] to examine the long-term safety and efficacy of  
linaclotide in IBS-C. Subjects included 804 patients clas-
sified as having IBS-C by Rome Ⅱ criteria and were ran-
domized to either linaclotide 290 mcg or placebo once 
daily for 26 wk. Exclusion criteria and outcomes were 
virtually identical to the study discussed above. In this 26 
wk study, linaclotide achieved the FDA outcome more 
frequently than placebo (33.7% vs 13.9% respectively, P 
< 0.0001; NNT = 6). As with the 12 wk study, all other 
primary and secondary efficacy endpoints showed similar 
benefits with linaclotide. Diarrhea was again the most 
common adverse effect reported, with 5.7% of  patients 
dropping out of  the study due to this effect. This study 
not only helped confirm linaclotide’s role in treating 
IBS-C, but it also showed durability of  response, a no-
torious problem when addressing the evidence base of  
older treatments for this disorder. As mentioned above, 
these two studies were among the first to utilize the 
FDA recommended outcomes for IBS trials. It should 
be noted that other investigators have examined these 
outcomes and have suggested they may be conservative. 
Consequently, the true effect size of  linaclotide in IBS-C 
may be greater than these studies suggest[31].

Most recently, a meta-analysis assessed all current ran-
domized controlled trials of  linaclotide for both chronic 
constipation as well as IBS-C[32]. For IBS-C, the investiga-
tors utilized the two studies listed above as well as a third 
trial for which the FDA primary outcome was compiled. 
When analyzing the data from these studies together, 
linaclotide was associated with a significant improve-
ment in the FDA outcome [RR = 1.95 (95%CI: 1.3-2.9); 
NNT = 7 (95%CI: 5-11)]. The authors concluded that 
linaclotide was effective and had a robust effect size in 
treating IBS-C. Despite the growing evidence, the role 
of  linaclotide for treating IBS-C in the United States is 
still uncertain. Given the published data, some experts 
have called for its placement as a first-line option for this 
disorder[33]. However, given its cost in the United States 
(roughly United States $900 monthly), and the reluctance 
of  many third-party payers to cover it, its use will likely 
be reserved for those patients with IBS-C who have failed 
other treatments.

Rifaximin
As previously mentioned, a number of  avenues concern-
ing the pathogenesis of  IBS have received considerable 
investigation in recent years. Among these lines of  re-
search is the relationship between host-gut microbiome. 
Disruption of  this complex relationship, perhaps caused 
by small intestinal bacterial overgrowth (SIBO), may lead 
to symptoms attributed to IBS: constipation, abdominal 
pain and bloating, and change in bowel habit[34]. This 

those previously in the placebo arm).
Too few men with IBS-C were enrolled in the clinical 

trials with lubiprostone to draw any conclusions about its 
effectiveness in this population. Because the drug is asso-
ciated with teratogenic effects in animals, the manufactur-
er recommends that women who could become pregnant 
have a negative pregnancy test before beginning therapy, 
as well as be able to comply with effective contraceptive 
measures during therapy. The drug is significantly more 
expensive than traditional laxatives, and should generally 
be reserved for patients who have failed other therapy for 
IBS-C.

Linaclotide
An agonist of  guanylate cyclase, linaclotide is a unique 
agent which was recently approved by both American 
and European regulatory agencies for the treatment of  
IBS-C[23,24]. Stimulation of  guanylate cyclase receptors 
leads to increased secretion of  both guanylin and uro-
guanylin into the intestinal lumen where they act as a 
second messenger for both fluid and electrolyte release 
into the large bowel[25]. Linaclotide is minimally absorbed 
and has a strong affinity for the guanylate cyclase recep-
tor. Preliminary clinical studies were conducted in the 
mid-2000s and found the drug to have significant effects 
on ascending colonic transit time and clinical symptoms 
related to stooling[26,27]. This led to phase Ⅲ studies that 
were submitted for regulatory approval. One such study 
was performed by Rao and colleagues in a randomized, 
double-blinded fashion on 800 patients with IBS-C[28]. 
These patients were randomized in this 12-wk trial to lin-
aclotide 266 mcg (n = 405) vs placebo (n = 395). As with 
most IBS studies, the majority of  patients were white 
females who had met Rome Ⅱ criteria for IBS-C. Exclu-
sion criteria included cathartic colon, laxative or enema 
abuse, ischemic colitis, pelvic floor dysfunction, recent 
abdominal or pelvic surgery, or other conditions that 
would explain symptoms, such as inflammatory bowel 
disease. Of  interest, this study was one of  the first to use 
the United States FDA recommendations for trial design 
and outcomes in IBS studies[29]. Thus, one of  the four 
primary outcomes in the trial was the combination of  (1) 
an improvement of  ≥ 30% from baseline in the average 
of  the daily worst abdominal pain scores on standardized 
scales; and (2) an increase of  ≥ 1 spontaneous bowel 
movements from baseline. Numerous secondary end-
points including patient assessed symptoms, such as ab-
dominal discomfort, abdominal bloating, stool frequency 
and stool consistency were evaluated. In this study, the 
primary FDA endpoint was reached by 33.6% receiving 
linaclotide compared with 21.0% receiving placebo (OR 
= 1.9, 95%CI: 1.4-2.7, P < 0.0001; NNT = 8). All other 
primary and secondary efficacy endpoints were similar. 
Of  interest was the group of  patients who had improve-
ment in abdominal pain of  ≥ 30% (34.3% of  linaclotide 
vs 27.1% placebo, OR = 1.4, 95%CI: 1.0-1.9, P = 0.0262; 
NNT = 14). This suggests that in addition to acting as a 
laxative, linaclotide has gut anti-nociceptive properties. 
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may explain the subset of  IBS patients who develop 
symptoms after a gut infection (so-called “post-infectious 
IBS”). After disruption of  the normal gut microbiome 
and overgrowth of  the small bowel by bacteria, the 
resulting inflammation may lead to chronic IBS-like 
symptoms[35]. For the practicing clinician, this does raise 
interesting questions, such as is SIBO a cause of  IBS, 
particularly the diarrhea-predominant version of  the dis-
order[36]? Or conversely, are some patients labeled as hav-
ing IBS in reality suffering from SIBO? In either event, 
a therapeutic strategy aimed at treating SIBO in select 
patients with IBS-D may be rational.

Since traditional bacterial culture of  the entire small 
bowel is impractical, experts have recommended using 
breath tests, such as the hydrogen or lactulose test to as-
sess the possibility of  SIBO[37]. Selective utilization of  
these tests, combined with assessment of  patient symp-
toms may help to delineate IBS patients with a SIBO 
component to their disorder. A recent review of  this 
subject provides an excellent overview for the clinician[37]. 
Once the determination that SIBO may be playing a fac-
tor in a patient’s IBS symptoms, should antimicrobials 
be used for treatment? And, if  so, which agent would be 
preferred? The ideal agent would have little to no sys-
temic absorption, would be active against common gut 
flora, and would have few adverse effects. Older agents 
traditionally used for bowel decontamination such as neo-
mycin or metronidazole largely do not meet these criteria. 
Rifaximin is a drug chemically related to rifampin that has 
little to no systemic absorption and is well tolerated[38]. 
This agent has been used in patients with SIBO and has 
been examined in patients with IBS who do not have 
constipation. Currently, rifaximin is not FDA approved in 
the United States for IBS, however, several trials support 
its use for this indication.

An initial small randomized, controlled trial by Pi-
mentel and co-workers in 87 patients with IBS suggested 
that a 10-d course of  rifaximin 400 mg three times daily 
improved patient global scores of  symptoms compared 
to placebo[39]. This improvement seemed to persist for the 
duration of  the trial (10 wk) and led these investigators 
to confirm rifaximin’s utility in two larger studies named 
TARGET-1 and TARGET-2. The results of  these trials 
were combined and published in 2011[40]. Both studies 
were identically designed and enrolled patients with IBS 
as assessed by the Rome Ⅱ criteria. Key exclusion criteria 
included patients with a recent exposure to antibiotics, 
inflammatory bowel disease, diabetes, or use of  other 
medications exclusively for IBS symptoms. Patients were 
randomized to rifaximin 550 mg twice daily for two wk 
or placebo and were followed for up to 10 wk after medi-
cation completion. The primary outcome was patients 
who reported qualitative relief  of  their global IBS symp-
toms. A key secondary endpoint was patient assessment 
of  relief  from abdominal bloating. A total of  1260 pa-
tients were enrolled in the two trials, making these studies 
among the largest in the IBS literature. In looking at the 
combined primary endpoint, 40.7% of  rifaximin patients 

reported global improvement in symptoms compared to 
31.7% of  placebo patients (P < 0.001; NNT = 12) in the 
two studies combined. Numerous secondary endpoints, 
including abdominal bloating, were statistically better in 
the active treatment arm compared to placebo. This ben-
efit was largely maintained throughout the study period, 
up to 10 wk after treatment ended. No significant adverse 
effects were reported in the rifaximin arm, and no cases 
of  Clostridium difficile-associated diarrhea or ischemic coli-
tis were seen. The authors concluded that a two-week 
course of  rifaximin may provide lasting improvement of  
symptoms in patients with IBS without constipation.

One concern with the aforementioned study was the 
need to know durability of  response to see if  or when 
patients would need retreatment. The TARGET lead 
investigators performed a retrospective review of  pa-
tients in their health-system who had received rifaximin 
for IBS[41]. Of  the 71 patients evaluated, the majority did 
require retreatment for relapsing symptoms. However, 
patients who responded to one treatment generally also 
responded to subsequent ones. This is in accordance with 
a study in only SIBO patients that found a recurrence 
of  symptoms in approximately half  of  patients nine 
months after rifaximin treatment[42]. Such patients may be 
required to receive multiple doses of  an expensive anti-
biotic (roughly United States $700 per treatment course), 
raising the possibility of  developing resistance[43].

Most recently, a meta-analysis was published examin-
ing the treatment effect of  rifaximin in IBS patients[44]. 
The authors performed a systematic review that culmi-
nated in five articles subject to meta-analysis. The results 
of  this analysis are consistent with individual trial data. 
Rifaximin was found to improve global IBS symptoms 
compared to placebo (OR = 1.57, 95%CI: 1.22-2.01; 
NNT = 11). Bloating symptoms also improved compared 
to placebo (OR = 1.55, 95%CI: 1.23-1.96; NNT = 11).

Given the price of  rifaximin in the US, many pa-
tients or payers will be unwilling to assume the cost of  
the drug. Yet another cost consideration is whether all 
patients should undergo hydrogen or lactulose breath 
testing before rifaximin therapy. A recent study from 
Switzerland suggests that a high percentage of  patients 
diagnosed with IBS will have positive breath testing, and 
when treated with rifaximin, will have a sustained re-
sponse[45]. This suggests that, if  available to the clinician, 
such testing should be performed to help guide therapy 
with rifaximin.

Other treatments, including prucalopride (a selective 
serotonin receptor agonist with prokinetic activity) may be-
come viable options for IBS, but data to date are limited[46].

ALTERNATIVE TREATMENTS
Peppermint oil
Peppermint oil is an antispasmodic available over the 
counter in the United States that blocks calcium chan-
nels resulting in gastrointestinal smooth muscle relax-
ation. [8]According to the American College of  Gastroen-
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terology, peppermint oil may provide short-term relief  of  
discomfort and abdominal pain in IBS and appears to be 
superior to placebo[17]. However, this conclusion is based 
on a small number of  studies (Grade 2B), and there are 
no long-term studies to support chronic use. Additionally, 
there is large variation in the doses of  oral peppermint 
oil (450-900 mg/d in 2-3 divided doses) and duration 
of  therapy used in clinical trials (1-3 mo)[47-51]. The most 
common adverse effect reported with oral peppermint oil 
is gastroesophageal reflux. This is thought to be due in 
part to relaxation of  the lower esophageal sphincter, and 
has led to the popularity of  enteric-coated preparations 
that can bypass the upper gastrointestinal tract[52].

A 2008 meta-analysis including 4 trials (n = 392) pro-
vides support for the use of  peppermint oil in IBS[17]. 
In this study, peppermint oil (n = 197) resulted in fewer 
patients reporting persistent symptoms compared to 
treatment with placebo (n = 195) for a duration of  one 
to three months (26% vs 65% respectively, RR = 0.43, 
95%CI: 0.32-0.59; NNT = 2.5). However, statistically sig-
nificant heterogeneity was detected between studies (I2 = 
31.1%, P = 0.23). Only one of  the trials (n = 57) reported 
the type of  IBS according to stool pattern, as two of  the 
four trials included predate the use of  these subgroups 
which were developed with the publication of  the Rome 
Ⅱ criteria in 1999. In this study, 25% of  patients had pre-
dominant IBS-C and 75% had IBS-D[49]. Additionally, the 
treatment effect of  peppermint oil was found to last for 
4 wk after stopping therapy in over 50% of  patients in 
this trial. Although other alternative therapies have been 
advocated to treat IBS, data on many of  these treatments 
are limited. Oral capsaicin was examined in one small trial 
found a small improved in abdominal pain and bloating 
scores, but discontinuations due to initial intolerance was 
high[53].

Probiotics
Probiotics are dietary supplements that contain live or 

attenuated bacteria, or bacterial products, which when in-
gested, may have beneficial effects to a patient’s health by 
altering the gastrointestinal flora[54]. The precise mecha-
nism of  action of  probiotics is not known. It is hypothe-
sized that inflammation or disproportion of  the gastroin-
testinal bacterial flora may play a part in the pathogenesis 
of  IBS. The probiotic theory suggests that supplementa-
tion of  the gastrointestinal flora with the right types and 
numbers of  live microorganisms can improve the gut flo-
ra and promote health[55]. Additionally, there is evidence 
to suggest that certain strains of  probiotics may stimulate 
an anti-inflammatory response or improve visceral hyper-
sensitivity, which could theoretically lead to an improve-
ment in symptoms of  IBS[56]. Probiotics may comprise 
a formulation containing a single or mixed-culture of  
live microbes and are obtainable in diverse preparations, 
including fermented milk drinks, food products (snacks, 
chocolates, etc.), capsules, pills, and powders[57]. Side ef-
fects are generally minimal, although there are risks for 
patients who are immune compromised[58].

Several strains of  probiotics have been studied, but 
the most commonly used organisms are the lactobacillae 
and bifidobacteria (Table 4). Several clinical trials have 
evaluated the effectiveness of  a variety of  probiotics in 
patients with IBS, and in general, probiotics can be used 
for patients with all types of  IBS (IBS-D, IBS-C, and 
IBS-M). Nonetheless, the supportive evidence for treat-
ing IBS with probiotics is weak due to the heterogeneity 
of  the studies and the varying probiotics evaluated[59]. 
Relating and summarizing these trials is difficult due to 
differences in study design, patient populations, dosing 
regimens, probiotic species utilized, and reported clinical 
end points. Regardless of  these limitations, some recent 
systematic reviews and meta-analyses concluded that 
probiotics seem to be effective in patients with IBS[60-63]. 
A systematic review of  data pooled from 10 randomized 
controlled trials (RCTs) involving 918 patients with IBS 
showed a significant benefit for probiotics vs placebo in 
reducing IBS symptoms and decreasing pain and flatu-
lence [RR = 0.71, 95%CI: 0.57-0.88, I2 = 68%; NNT = 
4 (95%CI: 3-12.5)][61]. An additional systematic review 
of  14 RCTs showed a moderate improvement in overall 
symptoms, abdominal pain, and flatulence in patients 
taking probiotics vs placebo (OR = 1.6; 95%CI: 1.2-2.2 
for dichotomous data from seven trials and standardized 
mean difference = 0.23; 95%CI: 0.07-0.38 for continu-
ous data from six trials)[60]. Several of  the studies found 
improvement in primary end points compared with 
baseline, but only some were able to show significant im-
provement over placebo.

Two types of  probiotics were granted the highest rat-
ing for efficacy in the treatment of  IBS (level “B”: based 
on positive, controlled studies and in spite of  the pres-
ence of  some negative studies) in the Recommendations 
for Probiotic Use from a Yale University Workshop[64]. 
The recommendation for Bifidobacterium infantis 35624 
was concluded from two well-designed clinical trials[65,66] 
and has been labeled with the “B” rating since the 2008 
update[67]. One particular mixture of  probiotics, VSL#3 
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Table 4  Probiotic strains

Clinical condition Effectiveness Specific strain

IBS B Bifidobacterium infantis B5624
IBS B VSL33 (composite containing 

multiple strains):
3 strains of Bifidobacterium:

Bifidobacterium longum
Bifidobacterium finfantis

Bifidobacterium breve
4 strains of Lactobacillus:
Lactobacillus acidophilus

Lactobacillus casei
Lactobacillus bulgaricus
Lactobacillus plantarum

1 strain of Streptococcus salivarius, 
subspecies

Thermophilus
IBS C Bifidobacterium animalis
IBS C Lactobacillus plantarum 299V

IBS: Irritable bowel syndrome.
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moved up from a “C” rating to a “B” rating based on the 
results from two trials[68,69]. A more recent study evaluated 
patients randomized to receive either placebo or Bifido-
bacterium bifidum MIMBb75[70]. This particular probiotic 
type reduced the global assessment of  IBS symptoms (on 
a 7-point Likert scale) by 0.88 points vs 0.16 points (P < 
0.0001) and had adequate symptom relief  in 47% vs 11% 
(P < 0.0001, NNT = 3).

It is important to note that in the United States, regu-
latory authorities consider probiotics as dietary supple-
ments that are not intended to diagnose, treat, cure, or 
mitigate the effects of  diseases. It is advised that con-
sumers should consult with a health care professional 

before consuming these products. Many of  the available 
products have not been sufficiently tested for their ef-
fectiveness in IBS in satisfactorily designed clinical trials. 
Another critical factor is the issue of  the type products 
being sold to the public and if  their content have enough 
viable amounts of  organisms to make a clinical differ-
ence[71]. Furthermore, a study by Mercer et al[72] evaluated 
how patients with IBS viewed probiotics. In this study, 
patients conveyed frustration that their more traditional 
IBS medications had worked at first, but became less ef-
fective over time. Patients in this study considered probi-
otics as an appealing potential therapeutic approach for 
those running out of  pharmaceutical options.
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Diagnosis of irritable bowel 
syndrome (IBS)

Assess and perform patient 
education

Assess/treat 
concomitant psychiatric 

or other disorders

Assess/treat celiac disease 
or small bowel bacterial 
overgrowth if indicated

Determine predominant 
symptoms

Consider probiotics in 
combination with conventional 
therapies for all IBS subtypes

Use at doses suggested by 
manufacturer for at least 4 wk

Constipation (IBS-C)

First line: slowly titrate dietary fiber up to 20 
g/d and consider polyethylene glycol
Second line: consider addition of an SSRI
Third line: trial of lubiprostone of linaclotide

Diarrhea (IBS-D)

First line: loperamide as needed or scheduled 
for persistent symptoms
Second line: consider addition of a TCA
Third line: hydrogen/lactose breath testing; 
two week course of rifaxamin

Abdominal pain with mixed bowel symptoms (IBS-M)

First line: dicyclomine, pinavarium, trimebutine, or peppermint 
oil capsules for 4-6 wk
Second line: D/C antispasmodic if no benefit noted. Add TCA 
or SSRI for 4-6 wk
Third line: rifaxamin if residual pain/bloating

Referral to IBS specialist if 
standard measures fail

Figure 1  Treatment algorithm for irritable bowel syndrome. IBS: Irritable bowel syndrome; TCA: Tricyclic antidepressant; SSRI: Selective serotonin reuptake in-
hibitor; D/C: Discontinue.
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Further research is needed to help identify the most 
effective probiotic species and strains, and the ideal regi-
men. However, with limited available treatments for IBS, 
the overall safety of  probiotics lowers the bar for trying 
probiotic products in patients with IBS. Clinicians should 
not recommend probiotics as monotherapy in symptom-
atic patients with IBS, but rather in combination with 
current conventional treatments[57]. Based on the limited 
evidence for the use of  probiotics in patients with IBS, 
the following organizations have developed guidelines to 
aid clinicians in their recommendations of  products to 
patients. The National Institute for Health and Clinical 
Excellence in the United Kingdom has the following rec-
ommendation about the use of  probiotics in IBS: “Probi-
otics do not appear to be harmful (unless they come from 
an unreliable source) and they might benefit people with 
IBS; they should be advised to take the product at the 
dose recommended by the manufacturer for at least four 
wk while monitoring the effect[73].” Additionally, recom-
mendations from the American College of  Gastroenter-
ology Task Force on IBS resolved that Bifidobacteria and 
certain combinations of  probiotics demonstrate some ef-
ficacy, and that in single-organism studies, lactobacilli do 
not appear effective for patients with IBS[8].

“Pre-cebo” effect
The placebo effect in clinical trials has long been known, 
and because of  the vague nature of  IBS symptoms and 
the use of  primary outcomes that are often subjective in 
nature, high placebo response rates have been noted in 
IBS trials. However, Kim et al[74] have also described the 
potential for a “pre-cebo” effect in IBS, which impacts 
the treatment outcome even before the study begins. The 
pre-cebo effect describes the impact of  consent language 
used in clinical trials on expectations of  benefit from the 
study medication. This was studied in 59 patients with 
IBS-D who were randomized to one of  3 medication 
questionnaires (desipramine, alosetron, or rifaximin). 
Subjects were asked to rate the percent (0%-100%) im-
provement in symptoms that would be sufficient for the 
subject to feel adequate relief. Patients anticipating thera-
py for any of  the three drugs had very high expectations 
of  benefit (> 70%), and patients anticipating rifaxamin 
treatment had the highest expectation of  improvement 
needed for satisfactory symptom relief  (87.3%) com-
pared to desipramine (73.4%, P < 0.001) and alosetron 
(76.8%, P = 0.049). This was thought to be due both 
to the wording used in the consent process, as well as 
any preconceived ideas about the study medication. The 
authors note that the high overall expectations may be a 
challenge to positive outcomes of  therapy in any study, 
and this is particularly noteworthy in IBS because many 
trials depend on subjective measures of  improvement 
that are patient driven.

CONCLUSION
Gastroenterology practitioners have more agents than 

ever before to treat the symptoms associated with IBS. 
Unfortunately, despite advances in our understanding 
of  the pathophysiology of  this disorder, targeted treat-
ments do not yet exist. Based on the literature reviewed 
in this paper, the authors have constructed an algorithm 
to guide practicing clinicians who encounter this disorder 
(Figure 1). This algorithm is stratified to symptoms, eco-
nomic costs, and level of  evidence. Using this, or another 
systematic approach will enable practitioners who treat 
IBS to do so more efficiently, yet provide relief  to a sig-
nificant number of  their patients with this disorder.
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