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Abstract: Irritable bowel syndrome (IBS) is a common gastrointestinal (GI) condition involving
numerous potential causative factors (e.g. alterations in gut microbiota, motility, brain-

gut axis). Several interventions are available for the management of patients with IBS, but
no universal management algorithm currently exists. The aim of this article is to review
interventions that may be considered in the management of patients with IBS with diarrhea
(IBS-DJ. Nonpharmacological interventions include dietary and lifestyle modification, which
are generally used as first-line therapy. Probiotics have demonstrated efficacy and safety in
patients with IBS, but studies are inconsistent in strains examined, dosing, and treatment
duration. Psychological therapies (e.g. cognitive behavioral therapy, hypnotherapy] also

may improve IBS symptoms. Pharmacological interventions for the management of IBS-D
include the US Food and Drug Administration-approved agents eluxadoline, rifaximin, and
alosetron, as well as loperamide, smooth muscle antispasmodics, bile acid sequestrants,
and antidepressants [i.e. tricyclic antidepressants, selective serotonin reuptake inhibitors).
Eluxadoline and rifaximin have been shown to improve abdominal pain and stool consistency
in patients with IBS-D. In addition, data indicate that alosetron improves IBS symptoms;
however, it is approved only for women with severe IBS-D. Of the three approved agents,
rifaximin has the most favorable safety profile. The risk-benefit ratio is an important
consideration with every medication, but is especially important in the treatment of functional
Gl disorders such as IBS-D. Thus, the most troublesome symptoms, quality of life, symptom
intensity, and individual patient preferences should be considered when formulating a
management plan for patients with IBS-D.
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Introduction

Irritable bowel syndrome (IBS) is a common
functional gastrointestinal (GI) disorder charac-
terized by recurrent abdominal pain associated
with changes in stool frequency and form.! IBS is
differentiated further by the predominant bowel
habit pattern, such as IBS with diarrhea (IBS-D),
IBS with constipation (IBS-C), and IBS with
mixed bowel habits (IBS-M).! Patients with IBS

commonly experience abdominal bloating and
distention; these symptoms are supportive of IBS
although not required for diagnosis, per Rome IV
criteria.! In fact, abdominal cramping, bloating,
and abdominal pain/discomfort were the three
most bothersome symptoms reported in patients
with IBS in a study by Ringel and colleagues, in
which more than 300 patients were surveyed
(IBS-M, 45.1%; IBS-D, 39.2%; IBS-C, 15.7%).2
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Further, patients with IBS often experience
impaired quality of life (QOL), and their symp-
toms can have a significant negative impact on
work and activities of daily living.3-> Survey data
indicated that patients with IBS-D (z=1102)
experienced significantly greater impairment of
health-related QOL compared with a control
group (#=65,389; p<<0.001).3 In another study,
76.5% of patients with IBS (=179; IBS-M,
58.7%; IBS-D, 31.8%; IBS-C, 9.5%) reported
impairment in =5 of 10 domains of daily life
(social activity [80%], eating alone [80%], job/
school performance [72%], physical activity
[68%], eating in groups [65%)], leisure activity
[63%], household activities [54%], sexual activity
[54%], physical appearance [53%], and travel
[50%]).# Moreover, a greater percentage of
patients with IBS (subtype(s) not specified;
n=48) included in a single-center study indicated
having poor sleep quality compared with healthy
individuals (72% wversus 39%, respectively).’
Survey data also indicated that IBS can negatively
affect the ability to work, such that patients with
IBS-D reported more work absenteeism com-
pared with controls (5.1% versus 2.9%, respec-
tively; p=0.004) and had significantly greater loss
of overall work productivity (20.7% versus 13.2%,
respectively; p<<0.001).3

The pathophysiology of IBS is unclear, but may
include alterations in the gut microbiota, GI
motility, visceral sensation, intestinal permeabil-
ity, and the brain—gut axis, and may also occur as
the consequence of infection or psychological
stressors.® Given the multifactorial nature of IBS,
there is currently no single management strategy
for a particular IBS subtype that has been univer-
sally adopted.® The aim of this narrative review is
to provide a summary of nonpharmacological
and pharmacological treatments for the manage-
ment of IBS-D, and to review the data support-
ing their use.

Nonpharmacological management options

Dietary and lifestyle modification

A US study published in 2018 reported that more
than half of patients with IBS ‘usually’ (45.6%) or
‘almost always’ (13.6%) perceive diet to play a
role in clinical symptoms, according to a majority
of US gastroenterologists who were surveyed
(n=1562).7 Lending support to this notion, a
French study published in 2018 demonstrated a

greater likelihood of developing IBS with an
increasing percentage of ultraprocessed food in
the diet (p<<0.0001).8 Further, a Western diet
(containing greater amounts of fatty and sugary
foods, soda, salty snacks) was associated with an
increased risk of IBS in the same French cohort
[adjusted odds ratio (OR)=1.2; 95% confidence
interval (CI): 1.1-1.4; adjusted p-trend=0.001].°
Additionally, self-reported vegetarianism was
associated with IBS (adjusted OR=2.6; 95% CI:
1.4-4.9), including IBS-D (adjusted OR=2.8;
95% CI: 1.01-7.6).1°

A survey of US gastroenterologists published in
2018 also indicated that more than half (52.6%)
of patients with IBS ‘usually’ or ‘almost always’
tried to self-manage symptoms before seeking
care from a specialist.” Gastroenterologists stated
that diets ‘usually’ or ‘almost always’ tried by
patients included trial and error (50%), reduced
lactose (33%), gluten-free (24%), low-fat (6%),
and low fermentable oligosaccharides, disaccha-
rides, monosaccharides, and polyols (FODMAPs;
2%).7 More than half of survey respondents indi-
cated that dietary modification was a primary
management strategy for IBS; providers reported
‘usually’ or ‘almost always’ recommending low-
FODMAP (77%), high-fiber (45%), reduced-
lactose (45%), low-fat (18%), and gluten-free
(12%) diets.” Gastroenterologists reported that
they considered a low FODMAP diet to be ‘very
effective’ (20%) or ‘somewhat effective’ (65%)
for their patients.” Results of a meta-analysis of
two randomized controlled trials (RCTs) of
adults with IBS [#z=111; subtype(s) not speci-
fied] showed that patients with a previous
response to a gluten-free diet who were then ran-
domly assigned to receive a diet ‘spiked’ with glu-
ten were more likely to experience a worsening of
global IBS symptoms compared with patients
assigned to continue a gluten-free diet [relative
risk (RR)=0.4; 95% CI: 0.1-1.6], although
results were not significant.!! A RCT of 45
patients with IBS-D reported that those given a
gluten-containing diet (z=22) for 4weeks had
significantly more bowel movements per day
compared with patients adhering to a gluten-free
diet (n=23; p=0.04).12 Further, alterations in
small intestinal barrier function were greater in
patients receiving a gluten-containing diet than in
those assigned to a gluten-free diet, as determined
by the total urinary mannitol excretion (p=0.03)
and lactulose to mannitol ratio (p=0.001).12
Overall, these study findings suggest that gluten,
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in particular, may be an exacerbating factor in the
pathophysiology of IBS-D.

In a meta-analysis of seven RCTs of adults with
IBS, a low FODMAP diet was associated with a
decrease in global IBS symptoms compared with
control diets (i.e. alternative diet, high FODMAP
diet, usual diet, or placebo; persistence of IBS
symptoms: 43.2% wversus 61.6%, respectively;
RR=0.7; 95% CI: 0.5-0.9).!! In a RCT by
Zahedi and colleagues, patients with IBS-D ran-
domly assigned to a low FODMAP diet (=55)
experienced improvements in abdominal pain
intensity (p=0.001) and frequency (»p=0.02),
abdominal distention (p<<0.001), dissatisfaction
with intestinal transit (p=0.001), and interfer-
ence with daily life (p=0.005) compared with
general dietary advice (n=55) after 6 weeks.!? In
addition, a low FODMAP diet was shown to
improve IBS-QOL scores from baseline com-
pared with a modified diet (recommended by the
National Institute for Health and Care Excellence)
after 4weeks (15.9 versus 5.0 points, respectively;
95% CI: -17.4 to —4.3) in a RCT of 84 patients
with IBS-D by Eswaran and colleagues.!* Further,
a significantly greater percentage of patients
achieved a clinical response (i.e. =14-point
improvement from baseline in IBS-QOL score)
with a low FODMAP diet after 4weeks (52%
versus 21 %, respectively; 95% CI: —0.52 to —0.08).14
Taken together, these data suggest that adherence
to a low FODMAP diet may be a reasonable die-
tary approach for patients with IBS-D. Although
no validated treatment algorithm for IBS-D
exists, this intervention is frequently the first
employed by primary care providers and gastro-
enterologists. Further, it should be noted that
many gluten-containing foods are considered
high FODMAP foods.

However, patients with IBS have reported that
the low FODMAP diet can be burdensome, cit-
ing an impact on themselves as well as family
members and friends (e.g. changes in routine of
shared meals).!5 Patients also indicated that the
expense of ingredients and time required to pre-
pare meals were taxing. Further, while economic
cost data for the low FODMAP diet in patients
with IBS are limited, one study published in 2015
estimated per-patient costs for group education
(12 patient limit; initial session approximately
90 min) and one-on-one education (initial session
approximately 60 min) of US$115 and US$238,
respectively.16

The American College of Gastroenterology
(ACGQG) guidelines provide a weak recommenda-
tion for exercise in the treatment of IBS symp-
toms, although this recommendation is based on
limited data and well-designed clinical studies are
needed in this regard.!” A meta-analysis of vari-
ous forms of exercise (e.g. yoga, walking, cycling,
swimming, and running) reported improvements
in GI symptoms, QOL, and anxiety in patients
with IBS (z=683), although the studies differed
in patient demographics, study design, and study
size, thereby limiting generalizability of the
results.18

Yoga utilizes stretching and breathing exercises as
a means to relieve stress. Although its mechanism
of action in patients with IBS is unclear, it may
affect the brain—gut axis, improve sleep and QOL,
or alter gut microbiota, particularly in patients
participating in concomitant dietary interven-
tions.1? Patients with IBS (n=30; IBS-D, 43.3%;
IBS-M, 30.0%; IBS-C, 23.3%) randomly
assigned to attend two 75-min yoga classes per
week for 12 weeks, with encouragement to prac-
tice yoga at home, experienced significant
improvement in overall IBS symptoms at weeks
12 and 24 (p<0.001, for both comparisons).2?
Further, patients practicing yoga achieved signifi-
cant improvements in pain duration from base-
line at week 12 (»p=0.04) and in both bowel
satisfaction and interference with life at weeks 12
and 24 (bowel satisfaction: p=0.02 and p=0.001,
respectively; interference with life: »<<0.001, for
both time points).2° Although additional studies
on the potential benefits of yoga are needed, lim-
ited data to date suggest that the practice of yoga
may significantly improve GI symptoms and
QOL for some patients with IBS.21,22

Acupuncture involves the manipulation of nee-
dles at 1 or more of 361 designated points along
14 meridians that are believed to correspond to
internal organs.?3 The premise of acupuncture is
to restore energy balance and normalize organ
function.?? A meta-analysis of four RCTs of
patients with IBS (n=343) demonstrated that
acupuncture significantly improved IBS symp-
toms compared with placebo (OR=7.7; 95% CI:
3.8-16.0); of interest, sham (placebo) acupunc-
ture also significantly improved IBS symptoms
compared with placebo (OR=4.7; 95% CI: 2.0—
11.0).24 However, another meta-analysis of five
RCTs reported no significant benefit of acupunc-
ture on IBS symptom severity or QOL compared
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with sham acupuncture.?> In a study by
MacPherson and colleagues, patients who were
randomly assigned to receive up to 10 weekly ses-
sions of acupuncture plus usual care (z=116)
achieved significantly greater improvement in
overall IBS symptoms compared with patients
receiving usual care alone (=117) at 1year fol-
low-up (p<0.05); however, differences were not
sustained at 2years of follow-up.2® Despite the
lack of robust data supporting the use of acu-
puncture in the treatment of IBS-D, much like
diet and exercise, it is a seemingly safe and rea-
sonable therapy to consider in patients with
IBS-D who favor a nonmedicinal approach to
treating their symptoms.

Prebiotics/probiotics/synbiotics

Prebiotics, probiotics, and synbiotics (combina-
tions of prebiotics and probiotics) have been con-
sidered in the treatment of IBS as they may, in
theory, modulate the gut microbiota.l” ACG
guidelines provide a weak recommendation for
use of probiotics in the treatment of global IBS
symptoms, including bloating and flatulence.!” A
meta-analysis of 21 RCTs of patients with IBS
(n=1931) reported that combination probiotic
products significantly decreased the persistence
of IBS symptoms compared with placebo
(RR=0.8; 95% CI: 0.7-0.9; »p=0.001).27 The
trend toward a reduction in symptoms favored
specific strains of probiotics (i.e. Lactobacillus,
Saccharomyces, Bifidobacterium) over control tre-
atment, but the difference between groups did
not achieve statistical significance.?” In 19 trials
(n=1341) assessing the improvement of global
symptoms or abdominal pain scores, probiotics
were significantly more efficacious than placebo
[standardized mean difference (SMD)=-0.3;
95% CI: 0.4 to —-0.2; p<0.00001].27 In 24 sepa-
rate studies (#=2256), combination probiotics
were associated with significantly decreased flatu-
lence compared with placebo (11 trials;
SMD=-0.3; 95% CI: -0.5 to -0.1; p=0.01);
combination probiotics also decreased bloating
scores compared with placebo, but the difference
was not statistically significant (17 trials;
SMD=-0.2; 95% CI: -0.3 to 0.01; p=0.07).%7
The safety of probiotics was examined in 36 stud-
ies in this same meta-analysis (n=4183 patients)
and was found to be generally comparable to that
of placebo (RR=1.1; 95% CI. 0.9-1.3).%7
However, it remains to be elucidated which

bacterial strain(s), doses, and treatment durations
are most effective for patients with IBS.28

A secondary analysis of a double-blind RCT of
patients with IBS-D receiving a combination pro-
biotic product (i.e. BIO-25 LR, Supherb Ltd.,
Nazareth Ilit, Israel; #=51) containing 25 billion
bacteria/capsule from 11 different strains, reported
that the number of daily bowel movements and
relative abundance of Lactobacillus citreum spp.
were negatively correlated as compared with pla-
cebo (n=46) after 8 weeks of treatment.?° Further,
41.2% and 38.9% of probiotic clinical responders
achieved improvements in abdominal pain (mean
improvement, 53.9%) and bloating scores (mean
improvement, 49.2%), respectively.?° Additionally,
a double-blind, placebo-controlled RCT of patients
with moderate-to-severe IBS-D receiving a com-
bination probiotic [i.e. Bio-Kult®, Probiotics
International Ltd. (Protexin), Somerset, United
Kingdom; »=181], containing 2billion colony-
forming units/capsule from 14 different bacterial
strains, demonstrated that IBS symptoms were
mild in intensity after 16 weeks in a significantly
greater percentage of patients receiving the probi-
otic product compared with placebo (n=179;
52.5% wersus 39.1%, respectively; p<<0.001).30
Further, a significantly greater percentage of
patients receiving probiotics were symptom-free
compared with placebo after 16 weeks (33.7% ver-
sus 12.8%, respectively; p<<0.001).30

The European Society for Primary Care
Gastroenterology has recommended use of probi-
otics for improvement of global IBS symptoms in
some patients, based on findings of a meta-analy-
sis of 23 studies (#=3112 patients with IBS) that
included 19 different probiotics (high grade of
evidence).3! A similar recommendation was made
for probiotic use in patients with IBS-D specifi-
cally, based on data from seven studies (n=495
patients with IBS-D; low grade of evidence).3! Of
note, a 2018 RCT assessing the use of the probi-
otic Clostridium butyricum (ATaiNing, Qingdao
Eastsea Pharmaceutical Co., Ltd., Qingdao,
China) in patients with IBS-D noted that IBS
symptoms were significantly improved (based on
a decrease in IBS symptom severity scale scores
from baseline) with C. butyricum (n=105) com-
pared with placebo (#=95) after 4weeks
(p=0.04).32 Response was significantly greater in
patients with moderate-to-severe symptoms
receiving C. butyricum compared with placebo
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(54.2% wersus 32.9%, respectively; p=0.007).32
Overall, numerous studies have demonstrated
modest benefit for the use of probiotics to treat
IBS, including patients with IBS-D, though gen-
eralizability of these results is limited by the great
diversity of strains and doses that have been stud-
ied to date. Still, probiotics appear to be another
safe nonpharmacologic treatment option that
may improve symptoms of IBS-D, including
bowel frequency, abdominal pain, or bloating.
They are perhaps best suited for use for patients
with mild-to-moderate symptoms, given the
somewhat underwhelming data with regard to
their efficacy as a whole.

A meta-analysis of two RCT's reported that synbi-
otics did not significantly improve IBS symptoms
compared with placebo.2” However, a small study
of patients with IBS-D (z=10) receiving the syn-
biotic OMNI-BiOTiC® STRESS Repair (Institut
Allergosan, Graz, Austria) twice daily reported a
significant improvement from baseline in symp-
tom severity after 4 weeks of treatment (improve-
ment scores, 237 wversus 54, respectively;
p»=0.002).33 Given the lack of robust data, ACG
guidelines currently provide only a weak recom-
mendation for treatment with synbiotics and
prebiotics in patients with IBS.17

Serum-derived bovine immunoglobulin

Results of a small randomized, double-blind, pla-
cebo-controlled study of nutritional supplemen-
tation with serum-derived bovine immunoglobulin
(SBI) 5g/day (n=15) and 10g/day (n=15) in
patients with IBS-D showed significant improve-
ment from baseline in the mean number of days
per week with any symptom from week 2 to week
6 (p=0.01 and p<<0.01, respectively); patients
receiving placebo (7=13) experienced no signifi-
cant difference in mean number of days with any
symptom during this time period (p=0.3).3% At
week 6, patients receiving SBI 5g/day had sig-
nificant improvement from baseline in flatulence
(p=0.04) and incomplete evacuation (p<0.05).
Further, at week 6, patients receiving SBI 10g/
day experienced significant improvement from
baseline to week 6 in the number of days with any
symptom (p<<0.01), abdominal pain (»p<<0.01),
bloating (p<<0.05), flatulence (»p<<0.01), loose
stools (p=0.01), and urgency (p=0.05). Patients
receiving placebo had no significant improvement
from baseline to week 6 in symptoms. No statisti-
cal comparisons between SBI and placebo were

conducted. The safety profile of SBI was gener-
ally comparable with placebo, although mean
corpuscular hemoglobin increased significantly,
while remaining within the normal range, from
baseline to week 6 in patients receiving SBI 10g/
day (p=0.02). An open-label noncomparative
study in 15 patients with IBS-D reported that SBI
5g/day twice daily significantly improved bowel
function from baseline to week 8, including mean
number of stools per day (2.4-1.8; p<<0.001),
mean stool ease of passage per day (4.7-4.4;
p=0.04), and percentage with incomplete evacu-
ation per day (37-30%; p=0.004).3> However,
no significant improvements from baseline were
noted for any abdominal pain severity assessment.
Despite the aforementioned data, SBI is not used
widely in the treatment of IBS-D because data
from large, prospective, randomized, placebo-
controlled trials are lacking. Further research is
needed before SBI can be routinely considered a
treatment option.

Psychological therapies

In a meta-analysis of 36 individual RCTs com-
paring psychological therapies with control treat-
ment [i.e. symptom monitoring (z=18 studies),
usual care (n=15), supportive treatment (n=2),
and placebo (n=1)], a smaller percentage of
patients with IBS did not experience improve-
ment of symptoms with psychological therapies
compared with control therapy [52.2% (n=1407
patients) versus 75.9% (n=1080), respectively;
RR=0.7; 95% CI: 0.6-0.8; Table 1].3¢ In the
meta-analysis, efficacy outcomes were assessed
for each specific psychological therapy (Table 1);
each intervention was associated with improve-
ment of IBS symptoms compared with control
therapy, although the degree of benefit differed
among therapies.3® Of note, the overall number
needed to treat (NNT) for psychological thera-
pies was four (Table 2).17:3%36-42 Combined with
the little-to-no adverse risk profile of psychologi-
cal therapies, the low NNT makes this entity a
particularly intriguing treatment option for
patients with IBS.

Cognitive behavioral therapy (CBT) includes
numerous structured techniques (e.g. psychoedu-
cation, relaxation, cognitive restructuring, prob-
lem-solving skills) administered by a trained
therapist that are aimed at modifying specific
forms of negative thinking (e.g. catastrophizing,
excessive worrying) and are believed to affect IBS
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Table 1. Summary of meta-analysis findings on psychological therapies for patients with irritable bowel syndrome.3¢

Psychological therapy, pts Control therapy, pts Studies, IBS symptoms RR of IBS symptoms NNT (95% Cl)
(n) (n) n not improving not improving with
with active versus active treatment
control therapy, % (95% Cl)

All therapies (n=1407) All controls (n=1080) 36 52.2% versus 75.9% 0.7 (0.6-0.8) 4 (3.5-5.5)

involving symptom

monitoring (18 studies),

‘usual management’

(15 studies), supportive

therapy (2 studies), or

placebo (1 study)
Cognitive behavioral therapy n=261 9 41.5% versus 63.6% 0.6 (0.4-0.8) 4 (3-9)
(n=349)
Self-administered or n=71 3 46.6% versus 88.7% 0.5(0.2-1.7) Not reported
minimal contact cognitive
behavioral therapy (n=73)
Cognitive behavioral therapy n=69 2 71.8% versus 98.6% 0.8 (0.5-1.2) Not reported
delivered by internet (n=71)
Relaxation training or n=175 8 68.1% versus 84.0% 0.8 (0.7-1.0) 6 (3-60)
therapy (n=185)
Hypnotherapy (n=141) n=137 5 54.6% versus 77.4% 0.6 (0.6-0.9) 5(3.5-10)
Stress management (n=80) n=62 3 46.3% versus 69.4% 0.7 (0.4-1.2) Not reported
Dynamic psychotherapy n=135 2 44.2% versus 70.4% 0.6 (0.4-0.9) 4 (2-20)
(n=138)
Mindfulness meditation n=86 2 55.7% versus 67.4% 0.8 (0.4-1.4) Not reported
training (n=79)
Multicomponent n=167 5 57.1% versus 80.8% 0.7 (0.6-0.8) 4 (3-7)
psychological therapy
(n=168)
Multicomponent Not reported 1 Not reported Not reported
psychological therapy
delivered by
e Phone 0.8 (0.6-0.9)
e Contingency management 0.4 (0.3-0.8)
e Emotional awareness 0.5(0.3-0.9)

and expression training

Cl, confidence interval; IBS, irritable bowel syndrome; NNT, number needed to treat; pts, patients; RR, relative risk.

symptom expression.43-4* A meta-analysis of nine
RCTs found that significantly fewer patients with
IBS receiving CBT had no symptom improve-
ment compared with control therapy (41.5%
versus 63.6%, respectively; RR=0.6; 95% CI:
0.4-0.8).36 CBT was significantly more effective
than control therapy (i.e. symptom monitoring/

waiting list control, standard care, medical treat-
ment, other psychological treatments) for
improvement of symptom scores in a pooled anal-
ysis of 16 studies (z=1380) involving patients
with IBS (SMD =0.7;95% CI: 0.4-0.9).%5 A sub-
sequent meta-analysis of six studies of patients
with IBS (#=638) reported that CBT had
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Table 2. Number needed to treat and number needed to harm for interventions considered for symptom
management of irritable bowel syndrome with diarrhea.2 17.34.36-42

Intervention NNT (efficacy) NNH (safety)

Nonpharmacological interventions

Dietary modification (low FODMAP) 5 NA
Lifestyle modification (exercise) NA NA
Prebiotics NA NA
Probiotics 7 35
Synbiotics NA NA
Serum-derived bovine immunoglobulin NA NA
Psychological therapies 4 NA
Cognitive behavioral therapy 4 NA
Hypnotherapy 9 NA
Multicomponent therapy 4 NA
Relaxation training or therapy 6 NA
Pharmacological agents indicated for adults with IBS-D
Eluxadoline 75mg: 10-15 75mg: 25
100mg: 9-13 100 mg: 23
Rifaximin 8and 11 8971
Alosetron 8and 6 10 and 19
Other pharmacological agents
Loperamide NA NA
Diphenoxylate/atropine NA NA
Smooth muscle antispasmodics® 9 22
Peppermint oil 4 NA
Bile acid sequestrants NA NA
Antidepressants 4 8.5
Tricyclic antidepressants 4.5and 8 18
Selective serotonin reuptake inhibitors 9 NA
Ondansetron NA NA
Crofelemer NA NA

aMultiple values for NNT and NNH are presented when available.

bIncludes cimetropium, dicyclomine, drotaverine, hyoscine, otilonium, and pinaverium.

FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; IBS-D, irritable bowel syndrome
with diarrhea; NA, not available; NNH, number needed to harm; NNT, number needed to treat.
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significantly greater efficacy for improving IBS
symptom severity (medium-to-large effect) com-
pared with its effect on psychosocial distress (low-
to-medium effect; p»=0.02).4¢ Further, a
significantly greater percentage of patients with
moderate-to-severe IBS randomly assigned to
receive home-based CBT with minimal therapist
contact (four clinic visits during 10weeks)
achieved global IBS symptom improvement
(based on Clinical Global Impressions-
Improvement Scale) compared with patients
receiving standard IBS education (four sessions
during 10 weeks) at week 10 (55.7% versus 40.4%,
respectively; p<<0.01), and efficacy of home-
based CBT was comparable to that of standard
(clinic-based) CBT (10 sessions) at week 10.47

In GI-focused hypnotherapy, patients with IBS
receive repeated suggestions regarding the con-
trol of GI function, while in a hypnotic state, in an
effort to achieve symptom and psychological
improvement.*8 A study of 1000 patients with
IBS symptoms refractory to other treatments (i.e.
dietary modification, antidiarrheal or laxative
agents, antispasmodics, antidepressants) demon-
strated that 76% of patients who received <12
1-h sessions of GI-focused hypnotherapy (over
3months) achieved a =50-point decrease from
baseline in overall IBS Symptom Severity Score
(IBS-SSS) post-treatment (p<0.001). Further,
58% and 42% of patients achieved =100- and
=150-point decreases from baseline, respectively,
in IBS-SSS post-treatment.¥® Similarly, in a
smaller study of patients with IBS (z=85) under-
going once-weekly sessions of GI-focused hypno-
therapy for 12weeks, 58% of patients achieved a
=50-point decrease from baseline in the overall
IBS-SSS at week 12 (p<0.0001); female sex was
predictive of response to hypnotherapy (p=0.003)
and no adverse events (AEs) were reported.’® A
meta-analysis of five RCTs (#=278) reported
that significantly fewer patients with IBS receiv-
ing hypnotherapy experienced no improvement
in IBS symptoms compared with patients receiv-
ing control therapy (54.6% versus 77.4%, respec-
tively; RR=0.7; 95% CI: 0.6-0.9); the NNT for
hypnotherapy was 5 (95% CI: 3.5-10).3¢ Given
the success of psychological therapies, including
CBT and gut-directed hypnotherapy, in patients
with IBS, the American Gastroenterological
Association recommends that gastroenterologists
consider incorporating mental health providers
into the patient care model.5! Thus, psychological
therapies, such as CBT and hypnotherapy, should

be considered safe, alternative treatment options
for patients with IBS-D, especially patients with
concomitant psychiatric disorders or those who
do not respond adequately to other treatment
modalities. Given the safety and favorable treat-
ment profiles, psychological therapies should be
offered early in the course of therapy and not
saved as a ‘last ditch’ treatment option.

Pharmacological therapies

Opioid receptor agonists/antagonists

Loperamide and diphenoxylate/atropine. ACG
guidelines currently recommend against the use
of the antidiarrheal agent loperamide for overall
symptom improvement in patients with IBS.!7
Loperamide was no more effective than placebo
in a pooled analysis of two RCT's (n=42; RR=0.4;
95% CI: 0.1-1.4).17 In one study by Cann and
colleagues, not included in the aforementioned
pooled analysis, loperamide improved daily stool
frequency compared with placebo after 5 weeks of
treatment (1.3 versus 1.9 stools/day, respectively);
however, loperamide did not improve the number
of days per week that patients experienced
abdominal pain compared with placebo (3.5
versus 3.4 days).>? Additionally, in a randomized,
double-blind study of patients with acute non-
specific diarrhea (z=493), a 2-day treatment with
loperamide 2mg alone (maximum daily dose,
8 mg) was not as effective as the combination of
loperamide 2 mg and simethicone 125 mg for the
relief of gas-related symptoms (e.g. pain and
bloating); the median time to complete relief of
gas-related abdominal discomfort was 42h with
loperamide alone and 12h with loperamide and
simethicone combined wersus 48h with placebo
(p<<0.001, for loperamide and simethicone com-
bined versus other groups).>? Similarly, in a subse-
quent randomized, double-blind study of patients
with acute diarrhea (#=483), the median time to
complete relief of gas-related abdominal discom-
fort (e.g. pain and bloating) was significantly
shorter with a 2-day treatment of loperamide
2mg and simethicone 125 mg combination com-
pared with loperamide 2mg alone (maximum
daily dose, 8 mg) or placebo (12 wversus 24 and
23.5h, respectively; p=0.0001, for both compari-
sons).> In a randomized, double-blind study of
patients with IBS (n=69), treatment with loper-
amide 2mg once daily (adjusted as needed to
4mg/day for 5days, and up to 6 mg/day for the
next 4 days) did not improve abdominal pain from

journals.sagepub.com/home/tag


https://journals.sagepub.com/home/tag

B Eluxadoline 75 mg BID (n=806)

100 ® Eluxadoline 100 mg BID (n=809)
Placebo (n=808)

80
)
o~
'
» 604
o
3 p<0.001
: ' ‘ '

| p<0.001

% 40 L
m r 1
(14 26.2 27.0

20 16.7

0 .

12-week treatment

Figure 1. Percentage of responders to 12weeks of daily eluxadoline.?® Responders were defined as patients
with a =30% decrease from baseline in worst abdominal pain for =50% of days, and, on the same days, a

Bristol Stool Scale score <5.
BID, twice daily.

baseline, or compared with placebo, after
5weeks.?> In a randomized, double-blind cross-
over study (#=30) that included patients with
IBS-D (n=21), the antidiarrheal agent diphenox-
ylate 5mg/atropine sulfate 0.025mg was associ-
ated with a significantly smaller percentage of
solid stools compared with loperamide 2mg or
codeine 45 mg after 4 weeks of treatment (36.3%
versus 67.8% and 58.4%, respectively; p<<0.01
for diphenoxylate versus loperamide and wversus
codeine).>¢ Further, diphenoxylate treatment was
associated with significantly more AEs than loper-
amide treatment (p<<0.05), including central
effects (i.e. depression, dizziness, drowsiness,
nausea/vomiting; p<<0.01).>¢ In summary,
although commonly used in clinical practice, lop-
eramide is not effective at treating two of the most
bothersome symptoms of IBS-D, namely abdom-
inal pain and bloating. Other agents that improve
multiple symptoms of IBS are preferable.

Eluxadoline. The mixed p-opioid receptor agonist/
delta opioid receptor antagonist eluxadoline is
indicated for the treatment of adults with IBS-D.>”
The prescribing information for eluxadoline rec-
ommends dosing of 75mg or 100mg twice daily,
depending on concomitant medication use, toler-
ability, and hepatic impairment.5” Eluxadoline is

contraindicated in patients without a gallblad-
der,57 due to an increased risk of developing pan-
creatitis.’® Eluxadoline is also contraindicated in
patients with a history of alcoholism, alcohol
abuse, or addiction, and in those who consume
more than three alcohol-containing beverages per
day.5” A significantly greater percentage of
patients with IBS-D receiving eluxadoline 75 mg
(n=806) and 100mg (n=809) twice daily
achieved a composite response for abdominal
pain and stool consistency (decrease of =30% in
worst abdominal pain for =50% of days, and, on
the same days, a Bristol Stool Scale score <5)
compared with placebo (z=808) after 12weeks
of treatment in a pooled analysis of two random-
ized, double-blind, placebo-controlled studies
(response rates of 26.2% and 27.0%, wversus
16.7%, respectively; p < 0.001 for both treatments
versus placebo; Figure 1).38 Further, the percent-
age of composite responders after 26 weeks was
significantly greater with eluxadoline 75mg or
100mg than with placebo (26.7% and 31.0%,
respectively, versus 19.5%; p<<0.001 for both
treatments versus placebo).3® A pooled subgroup
analysis of these two studies showed that for
patients <65 years of age, the percentage of com-
posite responders with eluxadoline 75mg
(n=743) or 100mg (n=732) was greater versus
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placebo (n=707;24.6% and 30.1% wversus 19.5%,
respectively; p values not provided).>® For patients
=65 years of age, a greater percentage of compos-
ite responders was observed with eluxadoline
75mg (n=65; 50.8%) and eluxadoline 100mg
(n=174; 40.5%) wversus placebo (n=102; 19.6%;
p values not provided).5? In addition, the efficacy
of eluxadoline was not affected by sex or race,
although 86.0% of the patients in the pooled
analysis were White.>®

The most common AEs reported by patients
receiving 26-52weeks of eluxadoline 75mg or
100mg (pooled treatment groups versus placebo)
were constipation (8.0% wersus 2.5%), nausea
(7.7% wversus 5.1%), and abdominal pain (6.5%
versus 4.1%).38 Some patients discontinued the
study due to constipation (eluxadoline 75mg or
100mg wversus placebo: 1.1% or 1.7%, respec-
tively, versus 0.2%) and nausea (0.6% or 0%,
respectively, versus 0.5%). Serious AEs of pan-
creatitis and sphincter of Oddi dysfunction were
reported in five (0.3%) and eight (0.5%) patients
receiving eluxadoline 75mg or 100mg, respec-
tively; these AEs did not occur in any patients
receiving placebo.38 Of the 597 reports to the
Federal Adverse Events Reporting System
between July 2015 and September 2016 involving
eluxadoline use, 98 reports (16.4%) were for pan-
creatitis, and 30 (5.0%) involved sphincter of
Oddi dysfunction.®® Thus, eluxadoline may be a
reasonable pharmacologic treatment option,
especially in patients who have failed more con-
servative measures, but selecting the appropriate
patient population is of great importance.

Smooth muscle antispasmodics

The ACG provides a weak recommendation for
smooth muscle antispasmodics, such as cimetro-
pium, dicyclomine, drotaverine, hyoscine, otilo-
nium, and pinaverium, for the improvement of
IBS symptoms, including acute abdominal pain,
based on evidence from 26 randomized controlled
studies (z=2811 patients).!” Overall, antispas-
modics were significantly more effective in
improving IBS symptoms compared with placebo
(RR of IBS symptoms not improving=0.6; 95%
CI: 0.6-0.8).17 However, the small number of
studies for individual agents examined within this
group limited the conclusions that could be made
regarding any specific antispasmodic agent.!” Of
note, antispasmodics were associated with a sig-
nificantly greater risk of AEs compared with

placebo, based on a pooled analysis of 17 studies
(RR=1.6; 95% CI: 1.2-2.2), such as dry mouth,
dizziness, and blurred vision, although no serious
AEs were reported in any of the studies.!”

Peppermint oil. Peppermint oil is an antispas-
modic agent shown to significantly improve IBS
symptoms compared with placebo based on an
analysis of seven RCTs (n=634 patients; RR of
IBS symptoms not improving=0.5; 95% CI:
0.4-0.8).17 Further, peppermint oil seems to be a
relatively safe treatment option, as a pooled safety
analysis of six RCTs noted that the incidence of
AEs was comparable between peppermint oil and
placebo (RR=1.9; 95% CI: 0.8-4.5).17 Pepper-
mint oil may therefore be a practical treatment
option, especially among patients seeking a ‘natu-
ral’ remedy.

Bile acid sequestrants

Bile acid malabsorption was shown to occur in
28.1% (95% CI: 22.6%-34%) of patients with
IBS-D in a pooled analysis of six studies
(7=908).%! A trial of bile acid sequestrant therapy
(e.g. cholestyramine) therefore may be a reason-
able approach for management of patients with
IBS-D; however, data on the use of these agents
in patients with IBS-D are limited. Although a
gold-standard diagnostic test for bile acid malab-
sorption is currently lacking,%! retention of
75Se-labeled homocholicacid-taurine (>SeHCAT)
has been used to diagnose bile acid malabsorp-
tion.%2 In an open-label study of patients with IBS
with bile acid malabsorption (determined by
5SeHCAT retention levels), 15 of 27 patients
(55%) achieved a response to colestipol (response
defined as adequate relief of symptoms from
baseline of =50% during at least 2 of the last
4weeks of the 8-week treatment period).%?
Additionally, a surrogate marker for bile acid
malabsorption is the measurement of serum 7o~
hydroxy-4-cholesten-3-one  (7C4) levels.63:64
Results of a single-center study suggested that
serum 7C4 levels were elevated in randomly
selected patients with IBS-D (z=22) compared
with patients with IBS-C (#=26; p=0.02) or
healthy volunteers (z=23; p=0.01).> A small,
open-label study of patients with IBS-D with bile
acid malabsorption (z=12) reported significant
improvement from baseline in stool consistency
(according to Bristol Stool Scale scores) following
a 10-day course of colesevelam treatment (from
4.8 to 4.4; p=0.04); fecal bile acid excretion
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(determined by 7C4 serum levels) was also
increased from baseline after 10days (from 1558
to 3496 umol; p=0.01).54 In summary, a trial of a
bile acid sequestrant may be considered in
patients with IBS-D, especially those who have
undergone cholecystectomy, as >25% of patients
with IBS-D may have concomitant bile acid mal-
absorption.®! However, care must be taken with
the timing of dosing, as bile acid sequestrants can
interfere with the absorption of other
medications.

Antidepressants

A meta-analysis of 18 RCTs of antidepressants
for the treatment of IBS symptoms [tricyclic anti-
depressants (TCAs): n=11; selective serotonin
reuptake inhibitors (SSRIs): n=6; both TCAs
and SSRIs: n=1] found that 43.5% of treated
patients (=612) did not experience improve-
ment of symptoms, compared with 66.0% of
patients receiving placebo (n=515; RR=0.7;
95% CI: 0.6-0.8).3° Based on the findings of
eight RCTs, AEs were reported in a greater per-
centage of patients receiving antidepressants for
IBS symptoms (z=228) compared with placebo
(n=223; 36.4% versus 21.1%, respectively; RR of
any AE=1.6; 95% CI: 1.2-2.0).3¢ However, no
serious AEs were reported, and the number
needed to harm (NNH) for antidepressants was
8.5 (95% CI: 5-21).3¢

Tricyclic antidepressants. A meta-analysis of 12
RCTs of TCAs found that 42.7% of 436 patients
receiving these drugs for treatment of IBS symp-
toms did not experience improvement, compared
with 63.8% of 351 patients receiving placebo
(RR=0.6; 95% CI: 0.6-0.8).3¢ However, studies
included in the meta-analysis differed in the defi-
nition of response, and most studies were con-
ducted prior to the 2012 recommended FDA
guidance regarding efficacy endpoints in clinical
studies of IBS.?%:65 The NNT for TCAs was 4.5
(95% CI: 3.5-7).2° A meta-analysis of six RCTs
of TCAs reported that the risk of any AE was sig-
nificantly greater with TCAs than with placebo
(RR=1.6; 95% CI: 1.2-2.1); the most common
reported adverse events were drowsiness and dry
mouth.3® However, constipation can also occur as
a side effect with use of TCAs. Therefore, TCAs
may be a particularly useful treatment option for
IBS-D, given the perceived beneficial effects of
TCAs on visceral hypersensitivity and the brain—
gut axis, but also the potentially advantageous

consequence of slowing GI motility in patients
with diarrhea.

Selective serotonin reuptake inhibitors. A meta-
analysis of seven RCTs of SSRIs for treatment of
IBS symptoms found that 45.5% of 176 treated
patients reported no improvement of their symp-
toms, compared with 67.2% of 180 patients
receiving placebo (RR=0.7; 95% CI: 0.5-0.9).3¢
The NNT for SSRIs was 5 (95% CI: 3-16.5),
although it should be noted that there was signifi-
cant heterogeneity among studies (i.e. patient
populations, methods).3% Based on low quality of
evidence, ACG guidelines weakly recommend
SSRIs for improvement of symptoms in patients
with IBS.3¢ However, it should be noted that
SSRIs can cause diarrhea, and may therefore be a
more appropriate treatment option for patients
with IBS with constipation.

Rifaximin

The nonsystemic antibiotic rifaximin is indicated
for the treatment of adults with IBS-D.%¢ It has
been presumed that rifaximin alters the gut
microbiota through its actions as an antibiotic,
although analysis of fecal samples from patients
with IBS-D receiving a 2-week treatment with
rifaximin showed only modest, transient changes
in gut microbiota. Therefore, the positive effect of
rifaximin in the treatment of IBS-D may be
related to other mechanisms that have yet to be
elucidated.%” Fortunately, rifaximin use does not
appear to cause antibiotic resistance, as skin
Staphylococcus and fecal samples from patients
with IBS-D receiving 2-week courses of repeat
rifaximin treatment showed no evidence of antibi-
otic resistance to 11 different antibiotics.5%:6°

A 2-week course of rifaximin 550 mg three times
daily was shown to improve global IBS symptoms
for =2 of the first 4weeks post-treatment (pri-
mary efficacy endpoint) in two identically
designed, randomized, double-blind, placebo-
controlled phaselIll studies of patients with non-
constipation IBS (all treated patients had
IBS-D79%) compared with placebo (pooled analy-
sis, 40.7% versus 31.7%, respectively; p<<0.001;
Figure 2a).7! A significantly greater percentage of
patients receiving a 2-week course of rifaximin
achieved adequate relief of bloating for =2 of the
first 4 weeks post-treatment (key secondary effi-
cacy endpoint) compared with placebo (pooled
analysis, 40.2% versus 30.3%; p<<0.001).”! The
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Figure 2. Percentage of responders to a 2-week course of rifaximin.”"72 (a) Responders were defined as
patients with adequate relief of global IBS symptoms (determined by ‘yes' or no’ response to the weekly
question ‘In regard to all your symptoms of IBS, as compared with the way you felt before you started the
study medication, have you, in the past 7 days, had adequate relief of your IBS symptoms?’) for =2 of the first
4Lweeks post-treatment. (b) Responders were defined as patients with =30% decrease from baseline in mean
weekly pain score and =50% decrease from baseline in the number of days/week with Bristol Stool Scale type

6 or 7 stool for =2 of the first 4weeks post-treatment.
IBS, irritable bowel syndrome; TID, three times daily.

therapeutic gain with a 2-week course of rifaximin
versus placebo was approximately 10% in this
study, and this gain was maintained for at least 10
treatment-free weeks. Of note, the safety profile
of rifaximin was comparable to that of placebo,

with headache (6.1% versus 6.6%, respectively),
upper respiratory tract infection (5.6% wersus
6.2%), abdominal pain (4.6% versus 5.5%), nau-
sea (4.3% wversus 3.8%), diarrhea (4.3% wersus
3.5%), and nasopharyngitis (3.0% wversus 5.4%)
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the most common AEs reported. No patients in
either of these trials experienced Clostridium diffi-
cile infection or ischemic colitis.

In addition, a phaselIll repeat-treatment study
evaluated the efficacy and safety of up to three
2-week courses of rifaximin treatment to manage
IBS-D symptom recurrence.”> Among 2438 eval-
uable patients with IBS-D who received a 2-week
course of open-label rifaximin 550 mg three times
daily, 1074 (44.1%) achieved a response with
regard to abdominal pain and stool consistency
(i.e. =30% decrease from baseline in mean weekly
pain score and =50% decrease from baseline in
the number of days/week with Bristol Stool Scale
type 6 or 7 stool for =2 of the first 4 weeks post-
treatment; Figure 2b). Responders (n=636) with
subsequent IBS symptom recurrence within
18 weeks of treatment-free follow up then entered
a randomized, double-blind, placebo-controlled
phase examining the efficacy and safety of repeat
rifaximin treatment. A significantly greater per-
centage of patients receiving repeat treatment
with rifaximin (n=328) achieved response (pri-
mary endpoint) compared with placebo (n=308)
for =2 of the first 4 weeks post-treatment (38.1%
versus 31.5%, respectively; p=0.03; Figure 2b).7?
In this study, up to three courses of rifaximin
were well tolerated, with a generally comparable
incidence of AEs among treatment groups (dou-
ble-blind phase: rifaximin, 42.7%; placebo,
45.5%). The most common AEs with repeat
rifaximin treatment compared with placebo were
nausea (3.7% versus 2.3%, respectively), upper
respiratory tract infection (3.7% wversus 2.6%),
urinary tract infection (3.4% versus 4.9%), and
nasopharyngitis (3.0% versus 2.9%). Serious AEs
occurred in four rifaximin-treated patients [1.2%;
breast cancer (n=1), Clostridium difficile colitis
(n=1), dyspnea (n=1), fall (r=1)] and four pla-
cebo-treated patients [1.3%; moderate noncar-
diac chest pain and severe coronary artery
occlusion (m=1), moderate transient ischemic
attack (n=1), severe cellulitis (n=1), severe
hypertension and severe transient ischemic attack
(n=1)] during the double-blind treatment phase
of the study; none were considered to be treat-
ment-related. Thus, rifaximin appears to be a
relatively safe and well-accepted nonsystemic
option for the treatment of IBS-D. One advan-
tage, compared with other agents that need to be
used daily, is that a 2-week course of rifaximin
may improve symptoms in some patients for up
to 10weeks. However, many patients note a

recurrence of symptoms, and, thus, retreatment
will likely be required.

5-HT; antagonists

Alosetron. The selective serotonin 5-HT'; antago-
nist alosetron is indicated for the treatment of
women with severe IBS-D who have failed con-
ventional therapy. The recommended starting
dose is 0.5 mg twice daily, which may be increased
to 1 mg twice daily after 4weeks.” In a random-
ized, double-blind, placebo-controlled study, a
significantly greater percentage of women with
severe IBS-D (n="705) receiving alosetron 0.5 mg
or 1 mg once daily, or 1 mg twice daily, achieved
response (moderate or substantial improvement
in global IBS symptoms over the past 4 weeks),
with rates of 50.8% (0.5mg once daily), 48.0%
(I mg once daily), and 42.9% (1 mg twice daily),
compared with placebo (30.7%; p=<0.02 for all)
after 12weeks (Figure 3).7* Constipation was the
most common AE reported by patients receiving
alosetron 0.5mg (9%) or 1 mg (16%) once daily,
or 1 mg twice daily (19%); constipation occurred
in 5% of patients receiving placebo. Most (75%)
patients experiencing constipation with alosetron
treatment reported one episode during the first
2weeks of treatment. The percentage of patients
who experienced serious AEs was 4% each for
alosetron 0.5 mg and 1 mg once daily, 3% for 1 mg
twice daily, and 2% for placebo. One patient
receiving alosetron 0.5mg once daily developed
ischemic colitis after 31 days of treatment and was
discontinued from the study. Two patients had
possible complications of constipation [bowel
obstruction (z=1) and fecal impaction (n=1)]
following treatment with alosetron 0.5mg once
daily and 1mg twice daily, respectively; both
events were considered to be treatment related.

In an open-label study, 45% of 105 women with
severe IBS-D were composite responders to alos-
etron (defined as a decrease from baseline of
=30% in weekly abdominal pain score and a
decrease from baseline of =50% in the number of
days/week with at least one stool with Bristol
Stool Scale score type 6 or 7, for =6 of 12weeks
of treatment).”> Alosetron dosing was initiated at
0.5 mg twice daily, and the study allowed for dose
escalation to 1 mg twice daily if the initial dose
was well tolerated after 4 weeks. Alosetron is still
marketed under a Risk Evaluation and Mitigation
Strategy program with the aim of decreasing the
occurrence of serious AEs, such as ischemic
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Figure 3. Percentage of women with severe IBS-D with response to 12weeks of daily alosetron.’* Responders
were defined as patients with either moderate or substantial improvement in global IBS symptoms, as
determined by response to the question ‘Compared to the way you usually felt during the 3months before

you entered the study, are your IBS symptoms over the past 4 weeks substantially worse, moderately worse,
slightly worse, no change, slightly improved, moderately improved, or substantially improved?

BID, twice daily; IBS, irritable bowel syndrome; QD, once daily.

colitis and complications of constipation.”37°
However, a 9-year analysis (i.e. November 2002
to December 2011) of postmarketing reports of
AEs in the alosetron safety database found that
the incidence rates of probable and possible cases
of ischemic colitis and complications of constipa-
tion were low at 1.03/1000 patient-years and
0.25/1000 patient-years, respectively.”” In sum-
mary, alosetron is a reasonable consideration for
the treatment of women with severe IBS-D symp-
toms, and dose titration may help reduce the risk
of adverse effects.

Ondansetron. In a randomized, double-blind,
crossover study of 120 adults with IBS-D, the
5-HT,; antagonist ondansetron significantly
improved stool form compared with placebo for
the last 2weeks of a 5-week treatment period
(p<0.001).%2 In this study, compared with pla-
cebo, ondansetron significantly decreased the
number of days with urgency (p<<0.001) and
bloating (p=0.002), as well as stool frequency
(11% decrease; p=0.001), but did not affect the

number of days with pain (p=0.2) or the average
pain score (p=0.1). Ondansetron significantly
reduced the mean urgency score compared with
placebo (p<<0.001). For patients included in the
ITT analysis (z=98), constipation was the most
common AE with ondansetron wversus placebo
(9% wersus 2%, respectively). Other AEs reported
with ondansetron wversus placebo included head-
ache (=2 in each group), rectal bleeding (n=2
in each group; none due to ischemic colitis),
abdominal pain (n=2 wversus n=1, respectively),
and backache (=1 in each group). Despite these
data, ondansetron is not widely used as a treat-
ment for IBS-D.

Crofelemer

The efficacy and safety of crofelemer, a plant-
derived product, was evaluated in a randomized,
double-blind, placebo-controlled study of 244
adults with IBS-D.#! Crofelemer did not improve
stool consistency response [primary efficacy out-
come; defined as a decrease from baseline =0.5
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Figure 4. Proposed treatment algorithm for management of patients with irritable bowel syndrome with

diarrhea.

FODMAP, fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; TCA, tricyclic antidepressant.

point in the stool consistency score (scale range,
1-5)] compared with placebo after 3 months.4!
However, crofelemer 500 mg twice daily signifi-
cantly decreased the daily stool frequency from
baseline versus placebo after 3months (change
from baseline, —0.4; p=0.03).%! Further, crofele-
mer 500 mg twice daily significantly improved the
number of pain-free days compared with placebo
at month 3 (24.3% improvement; p=0.03).%!
The most common AEs with crofelemer 500 mg
twice daily versus placebo were abdominal pain
(5% wversus 2%, respectively), headache (6% ver-
sus 8%), IBS (5% wersus 3%), and nausea (5%
versus 7%).4! Like ondansetron, crofelemer is not
widely used in the treatment of IBS-D. Large,
prospective, randomized, placebo-controlled tri-
als using the Rome IV criteria and new FDA and
European Medicines Agency guidelines that
define responders are needed to support its use.

Discussion and conclusions

A number of different therapeutic interventions
are available for the management of patients with
IBS, including approved pharmacological agents
(i.e. eluxadoline, rifaximin, and alosetron) and
other interventions (e.g. dietary modification, psy-
chological interventions). Treatment of patients
with IBS should be personalized, taking into con-
sideration the most troublesome symptoms, symp-
tom intensity, and patient preferences regarding

treatment goals and acceptable risks with treat-
ment (Figure 4). Of note, a survey of patients with
IBS (n=182) reported that patients were willing to
accept a median 1% risk of sudden mortality asso-
ciated with use of a hypothetical medication, if
they had a 99% chance of cure of IBS symptoms.”®
Efficacy and safety profiles of therapies are impor-
tant factors to consider when making management
decisions. NNT and NNH values, when available,
can provide guidance regarding the potential ben-
efits and risks associated with each treatment.
Unfortunately, variability across clinical study
populations (e.g. criteria for IBS, sample size) and
stringency of clinical trial endpoints limit compari-
sons that can be made across interventions.

Dietary modification is commonly recommended
to patients with IBS to improve overall symp-
toms, although the quality of evidence for such a
recommendation is low because of variability in
study designs and the small numbers of patients
included in individual studies. Psychological
therapies, such as CBT and hypnotherapy, are
intriguing treatment options given their demon-
strated efficacy in managing IBS symptoms, low
NNT, and minimal-to-no negative adverse effect
profile.

Bile acid malabsorption is estimated to occur in
more than one-quarter of patients with IBS-D.
Therefore, empiric treatment with a bile acid
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sequestrant can be considered, as there is cur-
rently no standard diagnostic test for bile acid
malabsorption. Loperamide is effective for the
treatment of acute diarrhea but not for abdominal
pain and bloating, which patients often consider
to be among the most bothersome IBS symp-
toms. Eluxadoline improves symptoms in patients
with IBS-D, but is contraindicated in patients
with prior cholecystectomy and in those with a
history of alcohol abuse. Three large studies have
demonstrated that 2-week courses of rifaximin
are efficacious and well tolerated in patients with
IBS-D, though therapeutic gain over placebo was
modest and retreatment is common. Limited data
suggest that SBI, ondansetron, and crofelemer
may be efficacious in improving some symptoms
associated with IBS-D, though these agents are
currently not widely used to treat this condition.
Finally, antidepressants have been proven effec-
tive in the treatment of symptoms of IBS-D,
although potential adverse effects need to be con-
sidered with their use. In conclusion, a number of
effective pharmacological and nonpharmacologi-
cal interventions are available for the manage-
ment of adults with IBS-D, and there is no
universally accepted algorithm to guide manage-
ment. Therefore, management should be indi-
vidualized and the benefit-risk ratio for each
therapy, as well as individual patient preference,
should be prioritized in formulating a treatment
plan for patients with IBS-D.
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