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I rritable bowel syndrome (IBS) is a chronic gastrointestinal (GI) disorder characterized by recurrent abdominal 
discomfort or pain that is accompanied by at least 2 of the following: relief by a bowel movement, change in frequency 
of stool, or change in consistency in stool. Patients with IBS experience a number of signs and symptoms, which 

can also negatively impact health-related quality of life (HRQOL). IBS with diarrhea (IBS-D) is a subtype characterized 
mainly by loose or watery stools at least 25% of the time, according to the National Institutes of Health.

For patients who suffer from IBS-D, current treatment options are limited to therapies aimed at relieving individual 
symptoms and fail to address the syndrome complex. Therefore, novel therapeutic approaches are needed. Rifaximin is an 
example of a newer therapy that may help individuals with IBS who suffer from diarrhea-prominent symptoms. Rifaximin 
is a nonsystemic antibiotic recently FDA-approved for the treatment of IBS-D in adults. Rifaximin was previously FDA 
approved as treatment for travelers’ diarrhea caused by Escherichia coli and for the reduction of the risk in adult patients 
with recurring overt hepatic encephalopathy.

For this literature review, First Report Managed Care identified 3 studies that focused on the recent advances in treatment, 
impact of HRQOL, and genotype of IBS-D, as well as the safety and efficacy of rifaximin in the treatment of IBS-D. 
This article provides an overview of these studies.

Advancements in 
Treatment

IBS is not a single disease entity, but 
rather likely consists of several disease 
states. Therefore, IBS treatment is predict-
ed upon the individual’s most bothersome 
symptoms. A range of medications (eg, 
antispasmodics, sedatives, laxatives, fecal 
bulking agents, probiotics, and antibiotics) 
along with lifestyle and diet modifications 
are often recommended; however, to date 
there is no definitive, effective cure for 
this highly prevalent condition.

Lazaraki and colleagues reviewed lit-
erature from January 2008 to July 2013 
on IBS peripherally acting pharmacologi-
cal treatment. Drugs were categorized 
according to their administration for IBS 
with constipation, IBS-D, or abdominal 
pain predominant IBS [World J Gastro-
enterol. 2014;20(27):8867-8885]. For 
this study, First Report Managed Care 
highlighted the available treatments 
for IBS-D.

Alterations in bowel habits in IBS are 
in part a result in altered gastrointestinal 
motility. Studies have found that acceler-
ated small bowel and colon transit times 

as well as exaggerated motility patterns 
have been demonstrated in those with 
ISB-D. Consequently, antidiarrheals 
remain among the more commonly used 
gut-acting agents for IBS-D. Loperamide 
is the only antidiarrheal that has been 
evaluated in randomized controlled tri-
als of IBS. The American College of 
Gastroenterology (ACG) Task Force 
on IBS performed a systematic review 
of antidiarrheals in the treatment of IBS 
and concluded: “The antidiarrheal agent 
loperamide is not more effective than 
placebo at reducing pain, bloating, or 
global symptoms of IBS, but it is an effec-
tive agent for the treatment of diarrhea, 
reducing stool frequency, and improving 
stool consistency. Safety and tolerabil-
ity data on loperamide are lacking” 
[Am J Gastroenterol. 2009;104(suppl 
1):S1-S35].

Receptor antagonists of 5-HT3 have 
been reported to slow colonic and small 
bowel transit and decrease intestinal 
secretion and colonic tone. Ramosetron, 
a selective serotonin 5-HT3-receptor 
antagonist, administered once daily, was 
effective and well-tolerated in the treat-
ment of IBS-D [Scan J Gastreoenterol. 
2008;43(10):1202-1211].

The double-blind, placebo-controlled, 
parallel group-comparative study ran-
domized 539 patients with IBS-D to 
ramosetron 5 µg (n=270) or placebo 
(n=269) daily for 12 weeks. Ramosetron 
was shown effective compared with 
placebo for discomfort, altered bowel 
habits (44% vs 24%, respectively), and 
abdominal pain (46% vs 33%, respec-
tively), without any serious adverse 
events (AEs).

The potential use of antibiotics in 
IBS treatment has been supported by a 
growing body of evidence demonstrat-
ing the important role of bacteria in 
IBS pathogenesis. The oral antibiotic 
rifaximin has been studied extensively 
for the treatment of IBS. The ACG Task 
Force on IBS concluded that rifaximin 
has demonstrated improvement of global 
IBS symptoms, which was included in 
their analysis. Because rifaximin has 
been mostly offered in patients with 
IBS-D, the Task Force recommended it 
as a reasonable option for IBS patients 
with bloating and patients with IBS-D.

Mesalamine, an anti-inflammatory 
agent, is effective in the treatment of 
inflammatory bowel disease. It has been 
proposed for IBS-D in the basis of treat-
ment of the underlying chronic inflam-
mation. In a pilot study, 17 patients who 
developed IBS-D after gastroenteritis were 
randomized to receive mesalamine 1.6 g 
twice a day or placebo for 12 weeks. The 
findings showed that mesalamine was not 
associated with significant improvement 
in global symptoms, abdominal pain, 
bloating, stool urgency, frequency, or 
consistency or quality of life [Scand J 
Gastroenterol. 2012;47(10):1159-1164]. 

Based on these results and data from 
other studies, Lazaraki and colleagues 
concluded that results are inconclusive 
and further study of bacteriological and 
anti-inflammatory properties of mesa-
lamine in IBS is warranted. 

IBS-D Impacts 
Quality of Life

Psychological and social impacts are 
common with IBS-D patients report-
ing comorbid depression, anxiety, and 
work absenteeism. The Irritable Bowel 
Syndrome Quality of Life (IBS-QOL) 
questionnaire is a 34-item validated 
instrument for measurement of HRQOL 
in non-subtyped IBS patients.

In a new study, Andrae and colleagues 
assessed the IBS-QOL employing data 
collected from 754 patients who partici-
pated in a randomized clinical trial of 
eluxadoline for IBS-D. The researchers 
analyzed the items and structure of the 
IBS-QOL via item reduction, factor struc-
ture, internal consistency, reproducibility, 
construct validity, and ability to detect 
change [Health Qual Life Outcomes. 
2013;11:208].

The item reduction criteria applied 
to the 34-item version of the IBS-QOL 
resulted in many items having high bi-
variate correlations as defined as r ≥0.7. 
Factor analyses suggested that IBS-specific 
QOL as measured by the IBS-QOL is 
an unidimensional construct. Construct 
validity was further supported by signifi-
cant correlations between IBS-QOL total 
scores and related measures of IBS-D 
severity. These included the Irritable 
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Bowel Syndrome-Adequate Relief item, 
a historically used global measure of 
change for assessing relief in IBS, and 
the FDA Clinical Responder status. The 
analyses also suggested that the IBS-QOL 
items demonstrate a significant ability to 
detect change due to treatment effects.

“The relatively high observed correla-
tions between the IBS-QOL and other 
established efficacy measures reinforces 
the conclusion that the IBS-QOL is not 
only reliable, but also a valid and sensi-
tive measure of patients’ IBS-D experi-
ences,” concluded the researchers. “Our 
results suggest that a possible future 
research path for the IBS-QOL is to 
explore whether a shortened version 
of the IBS-QOL targeted toward IBS-D 
could be constructed from the current 
items while maintaining its measure-
ment properties and still being relevant 
to IBS-D patients.”

Genetics and IBS-D
Data has shown a possible genetic 

predisposition to the development of 
IBS. To explore genetic variations in 
IBS-D, Camilleri and colleagues inves-
tigated 3 study objectives: (1) to mine 
the complete exome to identify putative 
rare single nucleotide variants (SNVs) 
associated with IBS-D phenotype; (2) 
to assess genes that regulate bile acids 
(BAs) in IBS-D; and (3) to explore the 
univariate associations of SNVs with 
symptom phenotype and quantitative 
traits in an independent IBS cohort [Am 
J Physiol Gastrointest Liver Physiol. 
2013;306(1):G13-G26]. 

The study design was based on the 
evaluation of detailed genetic associa-
tions in 16 IBS-D patients. The research-
ers chose to focus on IBS-D since it is 
estimated that about 25% of IBS-D is 
associated with increased BA synthesis 
or excretion. Using principal component 
analysis, the researchers identified 2 
groups of IBS-D (n=16) with increased 
fecal BAs: rapid colonic transit or high 
BA synthesis. 

The researchers found that genetic 
variations in KLB and FGFR4 were as-
sociated with colonic transit, fecal BA, 
and 2 subgroups based on a principal 
components analysis. They noted that, 
among these SNVs, 1 appeared to be 
more frequently present (KLB rs1015450) 

and 1 somewhat less prevalent (FGFR4 
rs351855) in the 16 IBS-D patients than 
in the 50 controls. Furthermore, FGFR4 
rs434434 was identified in 15 of the IBS-
D patients. The KLB variant rs1015450 
was associated with fecal BA secretion, 
FGFR4 rs1966265 was associated with 
increased colonic transit or the principal 
components, and FGFR4 rs434434 was 
associated with principal components 
subgroups. The results also identified 
single-nucleotide variations in 10 of the 
11 genes involved in BA homeostasis, 
with no SNVs identified in the 11th 
gene, FGF19.

“Overall, the data from the present 
in-depth DNA analysis enhance our 
understanding of mechanisms that are 
associated with colonic transit, as well as 
with subgroups of IBS-D patients identi-
fied by principal component analysis,” 
said the researchers. “Given the multi-
factorial nature of IBS, and especially 
IBS-D, it is unlikely that a specific genetic 
predisposition will account for more than 
a minor component of the variance of 
the disorder.”

“Further studies of the interaction of 
stress, parental influence, the environ-
ment, and epigenetic modification of the 
FGFR4 gene may further elucidate the 
potential role of genetic predisposition 
to IBS,” they added.

Rifaximin Effective 
for IBS-D

The recent FDA approval of rifaximin 
was based on data from 3 clinical trials 
of more than 3000 patients. Results of 
TARGET 1 and TARGET 2 among pa-
tients who had IBS without constipation 
found that treatment with rifaximin 550 
mg for 2 weeks provided significant relief 
of IBS symptoms, bloating, abdominal 
pain, and loose or watery stools [N Engl 
J Med. 2011;364(1):22-32].

In the 2 identically designed, phase 3, 
double-blind, placebo-controlled trials, 
patients with IBS without constipation 
were randomized to rifaximin 550 mg 3 
times a day (n=624) or placebo (n=634) 
for 14 days, then followed for a 10-
week treatment-free period. The primary 
endpoint—the proportion of patients 
who had adequate relief of global IBS 
symptoms—and the key secondary end-

point— the proportion of patients who 
had adequate relief of IBS-related bloat-
ing— were assessed weekly. Adequate 
relief was defined as self-reported relief 
of symptoms for at least 2 of the first 4 
weeks after treatment.

Significantly more patients in the rifaxi-
min group experienced adequate relief of 
IBS symptoms during the first 4 weeks 
after treatment compared with placebo 
(40.8% vs 31.2%, respectively; P=.01, 
in TARGET 1; 40.6% vs 32.3%, respec-
tively; P=.03 in TARGET 2). Significantly 
more patients in the rifaximin group 
compared with placebo experienced 
adequate relief of bloating (39.5% vs 
28.7%, respectively; P=.005 in TARGET 
1; 41.0% vs 31.9%, respectively; P=.02 

in TARGET 2). Furthermore, significantly 
more patients in the rifaximin group had 
a response to treatment as assessed by 
daily rating of IBS symptoms, bloating, 
abdominal pain, and stool consistency. 

The incidence of AEs was similar in 
the 2 cohorts (Table). The incidence of 
serious AEs occurred in 10 patients in the 
rifaximin group and 15 patients in the 
placebo group. No cases of Clostridium 
difficile-associated diarrhea or ischemic 
colitis were reported. 

“These 2, phase 3 studies, showed 
that a short course of rifaximin leads to 
sustained amelioration of the symptoms 
of IBS without constipation in a sub-
group of affected patients,” concluded 
the researchers. ■

Table. Incidence of Adverse Events Pooled From the TARTGET Trials*

Adverse Events (number of patients [%]) Rifaximin 
(n=624)

Placebo 
(n=634)

Headache 38 (6.1) 42 (6.6)

Upper respiratory tract infection 35 (5.6) 39 (6.2)

Abdominal pain 29 (4.6) 35 (5.5)

Nausea 27 (4.3) 24 (3.8)

Diarrhea 27 (4.3) 22 (3.5)

Nasopharyngitis 19 (3.0) 34 (5.4)

Sinusitis 17 (2.7) 16 (2.5)

Vomiting 15 (2.4) 9 (1.4)

Bronchitis 13 (2.1) 17 (2.7)

Cough 13 (2.1) 9 (1.4)

Flatulence 10 (1.6) 14 (2.2)

Back pain 10 (1.6) 15 (2.4)

Pharyngolaryngeal pain 9 (1.4) 15 (2.4)

*The adverse events listed were reported in ≥2% of the patients in either treatment group.
Source: Pimentel M, et al. N Engl J Med. 2011;364(1):22-32.
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