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Irritable bowel syndrome with diarrhea:
Treatment is a work in progress

ABSTRACT IRRITABLE BOWEL SYNDROME (IBS) remains

Irritable bowel syndrome (IBS) is a heterogeneous func-
tional disease with a high prevalence and significant im-
pact on quality of life. Traditionally understood as a pure
disorder of brain-gut interaction, it is increasingly clear
that IBS encompasses diverse pathologies, some of which
involve objective alterations of intestinal structure, func-
tion, and the microbiome. IBS is subclassified as diarrhea,
constipation, or mixed type based on the most prominent
stool form. We review the diagnosis and management

of the diarrheal type through a pathophysiologic lens,
with attention to recent developments that can inform a
mechanistically based targeted approach to treatment.

KEY POINTS

IBS is classified as IBS-diarrhea when at least 25% of
bowel movements on symptomatic days are type 6 or 7
on the Bristol Stool Scale.

New research suggests that IBS has diverse pathologies
that include intestinal inflammation, postinfectious se-
quelae that increase intestinal permeability, food sensitiv-

ities, microbiome alterations, and bile acid malabsorption.

Therapies are increasingly being targeted at one or more
of these pathologies, leading to the availability of new
treatments such as probiotics, bile acid sequestrants, and
the low-FODMAP (fermentable oligosaccharides, disac-
charides, monosaccharides, and polyols) diet.

First-line therapies still include antidiarrheals, regular ex-

ercise, psychological therapy, and the traditional IBS diet.
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a clinical diagnosis, and its treatment is
still mostly empiric and focused on relieving
symptoms. That said, our understanding of its
mechanisms is progressing, and treatments are
increasingly targeted to the etiology in the in-
dividual patient.

Il A FUNCTIONAL DISEASE

IBS is a functional disease characterized by
chronic intermittent abdominal pain and al-
tered bowel habits.! Patients may also experi-
ence postprandial or stress-related abdominal
bloating and sensation of incomplete emp-
tying.? Comorbid dyspepsia, mood disorder,
chronic migraines, interstitial cystitis, and fi-
bromyalgia are common.?

The estimated national prevalence is 10%
to 12%,’ although some estimates are as high
as 21%.! There is a well-documented 3:1 fe-
male predominance.? This disorder accounts
for 25% to 50% of all gastroenterology refer-
rals nationwide, and its healthcare burden ex-
ceeds $20 billion annually.*

[rritable bowel syndrome has 3 subtypes:

IBS-diarrhea (IBS-D) is diagnosed when
at least 25% of bowel movements on symptom-
atic days are type 6 (mushy consistency without
clear edges) or type 7 (completely liquid with-
out solid substance) on the Bristol Stool Scale’®

IBS-constipation (IBS-C) is diagnosed
when 25% of bowel movements are type 1
(hard and lumpy) or type 2 (sausage-like and
lumpy).

IBS-mixed (IBS-M) is diagnosed when
both criteria are fulfilled.

About one-third of patients fall into each
subtype.’ This review focuses on the diagnosis
and management of IBS-D.
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TABLE 1

Diagnoses to consider before
irritable bowel syndrome-diarrhea

Inflammatory bowel disease
Food intolerance or sensitivity
Small intestinal bacterial overgrowth
Bile acid diarrhea

Pancreatic exocrine deficiency
Medication side effects
Functional diarrhea

Colon cancer

Chronic parasitic infection
Microscopic colitis

Thyroid disease

Celiac disease

Il DIAGNOSIS

The most widely accepted set of diagnostic crite-
ria for IBS is Rome IV} ie, recurrent abdominal
pain at least 1 day per week in the last 3 months
that is (at least 2 of the following required):

Related to defecation
e Associated with a change in stool frequency
e Associated with a change in stool form.

A validation study of the Rome IV crite-
ria was performed at 9 sites in 3 countries and
showed a 62% sensitivity and 97% specificity,
although patients with inflammatory bowel
disease, celiac disease, and diabetes were ex-
cluded.” The gold standard was normal find-
ings on endoscopy and a physician diagnosis
of IBS, which carries inherent subjectivity
that detracts from the veracity of these sta-
tistics. The Rome IV criteria are not able to
differentiate IBS from other causes of lower
gastrointestinal symptoms, especially those
not visible on endoscopy.

When evaluating patients who meet Rome
[V criteria, many other disorders must be con-
sidered (Table 1). We also advise against lim-
iting IBS diagnosis to patients with abdomi-
nal “pain.” All therapies approved by the US
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TABLE 2
Alarm signs and symptoms

Age over 50

Gastrointestinal bleeding

Anemia

Fever

Night sweats

Unintentional weight loss

Family history of organic gastrointestinal disease

Other symptoms that should alert provider
to consider another diagnosis

Nocturnal symptoms
Symptoms that persist when fasting

Low fecal osmotic gap (fecal osmotic gap = 290
mOsm/kg) — 2 x (stool Na + stool K); a low gap

(< 50 mOsm/kg) suggests a secretory cause of diarrhea
such as microscopic colitis. Patients with IBS would be
expected to have a normal gap.

Food and Drug Administration for IBS have
been studied on the basis of earlier Rome cri-
teria, which also included patients with ab-
dominal “discomfort.”

In the past, the exclusion of other causes
of IBS symptoms centered around endoscopic
workup to exclude inflammatory bowel dis-
ease. Now, endoscopy is not recommended
in patients who meet Rome IV criteria unless
they have alarm signs (Table 2) or laboratory
abnormalities because the odds of finding in-
flammatory bowel disease, celiac disease, co-
lon cancer, or microscopic colitis in this set-
ting are negligible (Figure 1).}

In the absence of alarm signs, laboratory
tests such as fecal calprotectin (reference
range < 40 pg/g) are considered sufficient to
effectively exclude inflammatory bowel dis-
ease."” Alternatively, some recommend serum
C-reactive protein (< 0.5 mg/dL)’ and fecal
lactoferrin (< 7 pg/g).®

Routine screening for celiac disease is rec-
ommended by some guidelines,*® based on a
meta-analysis that reported a nearly 10-fold
higher prevalence than in the general popula-
tion.” However, a more recent observational
study showed a 0.41% prevalence in both IBS-
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Irritable bowel syndrome-like symptoms
(chronic intermittent pain, bloating, diarrhea)

Alternative etiology?

(eg, medication side effects, diet, infection)

Yes /

Treat underlying cause

Abnormal

Thyroid or celiac disease?

Yes No

Treat Endoscopy

with random biopsies

\

Organic disease identified Normal

\ v

Obtain CBC, TSH, ESR, CRP, fecal calprotectin,
TTG, IgA (quantitative IgA if positive)

Normal

Alarm signs or symptoms?

Yes No

Are > 25% of bowel move-
ments Bristol grade 6 or 7?

}

Reassure and proceed
to IBS-D therapy

CBC = complete blood cell count; CRP = C-reactive protein; ESR = erythrocyte sedimentation rate; IgA = immunoglobulin A;

TSH = thyroid-stimulating hormone; TTG = tissue transglutaminase

Figure 1. Algorithm for diagnosing irritable bowel syndrome-diarrhea (IBS-D).

D and the general population.'

Any patient with suspected IBS undergo-
ing screening colonoscopy should have ran-
dom biopsies of the right and left colon to rule
out microscopic colitis.!

M MANAGEMENT

Management of IBS-D should be targeted to
its underlying etiology. However, in the ab-
sence of a clear understanding of the mecha-
nisms that produce symptoms, treatments
have traditionally focused on symptom relief,
namely, antidiarrheals.

Antidiarrheal therapy

Loperamide, the best studied antidiarrheal, is
a synthetic opioid that slows intestinal motil-
ity and increases absorption of water and elec-
trolytes, leading to firmer and less frequent
stools.!! In several older studies reinforced by a
meta-analysis, loperamide improved diarrhea
in patients with IBS-D, but it had little effect
on other symptoms such as abdominal pain.!!

CLEVELAND CLINIC JOURNAL OF MEDICINE

Many clinicians choose loperamide as a first-
line therapy for IBS-D due to availability, low
cost, and minimal adverse effects at low doses.

Soluble fiber supplements such as psyl-
lium that act as stool bulking agents are rec-
ommended by recent guidelines for the man-
agement of IBS.? Although their use in IBS-D
may be counterintuitive, these supplements
may improve stool consistency. However,
their use in IBS-D specifically has not been
adequately studied.

Therapy targeting the brain-gut axis
Traditionally, IBS has been understood as a
disorder of brain-gut interactions manifest-
ing as visceral hypersensitivity.!? Patients may
experience an exaggerated sensory response to
intestinal contractions, distention, and per-
haps microinflammation® due to sensitization
of afferent nerves in the gut wall, pre- or post-
ganglionic efferent nerves, or central nerves.'?
Central nerves, perhaps stimulated by psy-
chosocial stressors, may also contribute to ir-
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regular peristalsis.!? Although studies have not
identified a consistent pattern of disordered
gastrointestinal peristalsis,'? a subset of IBS
patients have a higher frequency of powerful
colonic contractions, called high-amplitude
propagating contractions, which typically lead
to cramping and urgency.'>!*

Therapies targeted toward this view of IBS
have been used for decades.

Cognitive behavioral therapy is recom-
mended as first-line* or second-line therapy.”
In a large meta-analysis, clinic-administered
cognitive behavioral therapy decreased the
risk of persisting symptoms compared with
placebo (hazard ratio [HR] 0.60)."

The benefit of self-administered cognitive
behavioral therapy (ie, the patients learn how
to perform the techniques on themselves) is
less clear. A recent meta-analysis found no
significant benefit, although some individual
studies have shown that it was useful.'*!” Ef-
ficacy may depend on how this therapy is ad-
ministered.

A recent meta-analysis reported signifi-
cant benefit of relaxation therapy (number
needed to treat [NNT] = 6), multicomponent
psychological therapy (NNT = 4), hypnother-
apy (NNT = 5), and dynamic psychotherapy
(NNT = 4).'" Mindfulness meditation, stress
management, and cognitive behavioral ther-
apy administered via the internet were not
found to significantly reduce the risk of per-
sistent symptoms. The authors noted that all
psychological therapies delivered without per-
sonal contact between the patient and thera-
pist lacked significant benefit.

Tricyclic antidepressants can modulate
pain and slow gastrointestinal motility through
their anticholinergic effects.!” In a large, re-
cently updated meta-analysis that included a
variety of tricyclic antidepressants, the risk of
persistent IBS symptoms was lower than that
with placebo (HR 0.65, NNT = 4.5).17 The
authors did not suggest a preference for any
particular agent of this class.

Selective serotonin reuptake inhibitors
can increase gastrointestinal motility via sero-
tonin receptors of the enteric nervous system.
Their use should be reserved for constipation-
type IBS, although most trials of antidepres-
sant therapy did not differentiate between IBS
subtypes.!” There have been no randomized
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clinical trials of serotonin-norepinephrine
reuptake inhibitors for IBS.!

Antispasmodics are thought to decrease
symptoms of pain by relaxing gut contractions
and slowing motility.!® They are intended for
short-term use, after meals. Their use is limited
by anticholinergic side effects, including con-
stipation, but guidelines recommend their use.’

A recent meta-analysis of antispasmodic
use showed significant improvement in over-
all IBS symptoms (NNT = 5).° Specifically,
otilonium (NNT = 5), pinaverium (NNT =
4), hyoscine butylbromide (NNT = 3), dicy-
clomine (NNT = 4), and drotaverine (NNT
= 2) were all found to significantly improve
overall symptoms.’ The overall quality of the
data, however, is limited by the age of the tri-
als, with nearly all having occurred 2 to 3 de-
cades ago, with the exception of drotaverine
and pinaverium.

Combination therapy with the antispas-
modic mebeverine and cognitive behavioral
therapy was more effective than mebeverine
alone after 3 months in a randomized con-
trolled trial (NNT = 5).1 However, after 12
months, there was no longer a statistically sig-
nificant difference between the 2 groups.

Melatonin has been studied as a poten-
tial therapy for IBS, given its involvement
in the regulation of gastrointestinal motility,
nociception, and possible anti-inflammatory
properties.’® Melatonin has been shown to re-
duce abdominal pain in patients with IBS, but
its suitability for IBS-D patients in particular
has not yet been studied.? It is not among the
therapies for IBS-D endorsed by a published
guideline.

Peppermint oil is an underappreciated
treatment of IBS. It has antispasmodic and
anti-inflammatory properties and serotonin
5-HT, receptor antagonism that can slow mo-
tility and may decrease visceral hypersensitiv-
ity.?! It is used as first-line therapy in Europe
due to its minimal adverse side effect profile.?!
A recent meta-analysis of peppermint oil use
showed that it significantly improved overall
symptoms (NNT = 4).}

Care must be taken in prescribing pepper-
mint oil to patients with gastroesophageal re-
flux disease, however, because peppermint re-
laxes the gastroesophageal sphincter. This side
effect can be limited with a delayed-release
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form that has recently been shown to induce
a 67% reduction in severe symptoms after 4
weeks of use compared with 35% with placebo

(NNT = 3.0)."

Serotonin receptor antagonism

Serotonin is an important neurotransmitter
in the gut that plays a prominent role in in-
ducing peristalsis, intestinal distention, and
contraction and modulating sensation of in-
testinal stimuli both centrally and peripher-
ally.?? Patients with IBS-D have been shown
to have high postprandial serum levels of se-
rotonin.?*

Alosetron and ondansetron are serotonin
5-HT, receptor antagonists that decrease gas-
trointestinal motility and may modulate pain
perception.?

Alosetron is a potent and effective therapy
for IBS-D, with meta-analysis data showing
significant benefit (NNT = 7),” but it was
withdrawn from the market in 2001 due to
reports of ischemic colitis.?® However, it has
recently been reinstituted for compassionate
use at a lower dose (0.5 mg twice a day).

Ondansetron is less potent than alosetron,
but a recent placebo-controlled randomized
crossover study’’ showed that, compared with
placebo, it reduced the frequency of stools by
11%, reduced bloating and urgency by 1 day
per week, and decreased gut transit time by 10
hours, although it did not decrease abdominal
pain, and it had a minimal adverse effect pro-
file.?” The mean dose of ondansetron was 4 mg
daily.

An opioid agonist and antagonist
Eluxadoline is a mu- and kappa-opioid agonist
and a delta opioid antagonist. It is thought to
regulate gastrointestinal motility, intestinal
secretion, and visceral sensation and provide
central analgesia.?®

In pooled data analysis of 2 recent ran-
domized controlled trials involving 2,427 pa-
tients, those using eluxadoline had decreased
abdominal pain and improvement in stool
consistency compared with placebo (NNT =
9).28 Adverse effects include sphincter of Oddi
spasms (0.5%) in patients with previous cho-
lecystectomy, including some that manifested
as pancreatitis.?’ This led to a US Food and
Drug Administration warning against use of
eluxadoline in patients without a gallblad-
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der.® The modest degree of benefit, along
with the safety profile and cost of eluxadoline,
explains why some gastroenterologists prefer
other available therapies.

I THERAPY TARGETING AN UNDERLYING
INTESTINAL ABNORMALITY

Recent developments have suggested novel
disease mechanisms that have diversified our
understanding of IBS. Five emerging theories
of increasing relevance are intestinal inflamma-
tion, postinfection, food sensitivity, microbiome
alterations, and bile acid malabsorption.!?

Intestinal inflammation

Patients with IBS may have a subtle but abnor-
mal increase in inflammatory cells in the bow-
el, especially in close proximity to nerves.’!
An increased number of activated mast cells
and heightened cytokine production caused
by release of serine proteases is one suggested
mechanism.!? It is possible that eosinophils
also play a role, as they have recently been
found in large numbers in the intestines of
patients with nonceliac gluten sensitivity, a
condition that considerably overlaps with IBS
in clinical presentation.’

Based on this theory, a variety of anti-in-
flammatory therapies has been used in trials
for IBS, mostly with negative results.

Prednisolone in moderate daily doses
was compared with placebo in postinfectious
IBS-D.*”* It lacked benefit, although patients
already taking steroids may be at lower risk of
developing IBS.**

Several 5-aminosalicylic acids have been
used in trials as well. A recent meta-analysis
of mesalazine found no benefit compared with
placebo.’!

Other anti-inflammatory agents. Encour-
agingly, though, several recent studies assessed
therapies that reduce mast cell activation and
its effects, including the mast cell stabilizers
cromoglycate and ketotifen, the histamine-1
receptor antagonist ebastine, and the dietary
supplements palmitoylethanolamide and poly-
datin with largely positive results.>#°

While promising, these therapies remain
controversial, have not yet reached main-
stream practice, and have not been endorsed
by any major guidelines.
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TABLE 3

Proposed diets
for irritable bowel syndrome

Traditional IBS diet
Eat small, frequent meals

Reduce gas-producing foods, including:
Soda
Juice
Caffeine
Beans
Onions
Bagels
Pretzels
Alcohol
Wheat
Certain fruits

Modified NICE diet
Eat small, frequent meals
Limit high-fiber foods

Avoid:
Alcohol
Caffeine
Soda
Sorbitol

Low-FODMAP diet

Avoid wheat, selected fruits and vegetables,
corn syrup, onions

FODMAP = fermentable oligosaccharides, disaccharides, mono-
saccharides, and polyols; NICE = National Institute for Health
and Care Excellence

Postinfectious pathophysiology
During acute gastrointestinal infection, there
is a transient increase of lymphocytes and neu-
roendocrine cells in the gastrointestinal tract.
These can alter motility through serotonin
production and increase intestinal permeabil-
ity. It is postulated that these abnormalities
occasionally persist, leading to IBS,"? as has
recently been shown after Giardia infection.*
This theory is supported by the discovery
that patients with IBS have elevated levels of
2 key antibodies in the bacteria-host interac-
tion during acute gastrointestinal illness: anti-
CdtB and antivinculin antibodies.* In fact,
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antivinculin antibodies themselves may play a
role in the complicated postinfectious patho-
physiology, as decreased levels of vinculin can
lead to weaker cell-cell adhesion and decrease
the integrity of the extracellular matrix, mak-
ing the intestine more permeable.¥ It may
also alter gut motility by binding with actin
located near the interstitial cells of Cajal,
which help regulate motility.*

Glutamate. Until recently, there were no
therapies targeted to this mechanism, but a
recent small randomized controlled trial of
glutamate, a dietary supplement purported to
reduce intestinal permeability, showed mark-
edly positive effects compared with placebo
in postinfectious IBS (NNT < 2).#* However,
the reproducibility of these results has been
questioned,* and this therapy is not currently
recommended by any guideline.

Food sensitivity

Most patients with [BS believe their symptoms
are related to diet.>* Unlike with food allergy,
there is no established way to identify specific
food sensitivities. In one study, patients with
IBS were placed on exclusion diets based on
their serum immunoglobulin G (IgG) titers
to various food antigens and compared with
a sham diet group.* There was a significant
decrease in symptom severity in the true diet
group, especially when those who did not ad-
here to the diet were excluded (NNT = 2.5).

While encouraging, most of the foods that
were excluded were those already known to
cause increased symptoms in IBS patients such
as wheat, milk, and yeast, perhaps rendering
IgG testing unnecessary. This method is not
currently used to devise diets for IBS patients.

FODMAPs. Elimination of fermentable
oligosaccharides, disaccharides, monosaccha-
rides and polyols (FODMAPs) is recommend-
ed by the guidelines.! FODMAPs are sugars
that ferment in the gut due to inadequate
digestion; common ones are lactose, fructose,
fructans, and sorbitol. Foods containing FOD-
MAPs include wheat, some fruits and vegeta-
bles, corn syrup, and onions.

An initial observational study showed sig-
nificant symptom improvement in 74% of IBS
patients adhering to a low-FODMAP diet.¥
However, this study only included patients
with a positive fructose breath test and did not
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include a control group.

A subsequent small randomized controlled
trial reported a mean 30% decrease in symp-
tom severity with a low-FODMAP diet com-
pared with a typical Australian diet.* How-
ever, subsequent randomized controlled trials
that compared the low-FODMAP diet with
a traditional IBS diet,* or the modified UK
National Institute for Health and Care Ex-
cellence (NICE) diet (Table 3)*° showed no
difference in efficacy—each diet caused global
symptom improvement in approximately 50%
of patients. The low-FODMAP diet led to
decreased abdominal pain compared with the
modified NICE diet. Therefore, while a low-
FODMAP diet is recommended by the guide-
lines,’ it is also reasonable to prescribe other,
simpler diets. Moreover, nonresponders at 4
weeks should discontinue the low-FODMAP
diet and start an alternative one. Patients
should be encouraged to eat small, healthy
meals frequently and exercise.!

Conversely, patients who do improve with
a low-FODMAP diet after 4 weeks must care-
fully reintroduce FODMAP:s to devise a long-
term individualized diet under the guidance of
a trained nutritionist.

Lactose. Nearly 40% of IBS patients are
estimated to have lactose maldigestion.? Some
experts recommend excluding lactose even in
patients without true lactose intolerance.

Gluten elimination is not recommend-
ed.” While one randomized controlled trial
appeared to show that a gluten-free diet was
beneficial in patients with IBS;’! a subsequent
trial showed no benefit in those already on a
low-FODMAP diet.’>” The earlier study did
not differentiate between gluten and fructans,
and the symptom improvement was likely re-
lated to elimination of the FODMAP fructans
rather than gluten.

Microbiome alterations

Some patients with IBS have an altered mi-
crobiome composition.”> Whether this con-
stitutes small intestinal bacterial overgrowth
remains controversial.

Part of this controversy is due to a lack
of a gold standard diagnostic test for small
intestinal bacterial overgrowth itself. Intes-
tinal aspirates are expensive, unreliable, and
technically difficult to obtain.’* The reliabil-
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ity of breath testing is controversial because
a variety of substrates can be used, and most
tests lack uniform criteria for positivity.” Ab-
normal breath tests are common among IBS
patients, ranging from 35% to 84%.>¢

A meta-analysis using case-control stud-
ies of patients with IBS and healthy controls
showed that the IBS patients were 3 times more
likely to have an abnormal breath test.”® The
glucose breath test appears to have the high-
est specificity for IBS.”® This has led some to
hypothesize that some patients with IBS-like
symptoms may truly have small intestinal bac-
terial overgrowth, or can be treated as such.”

However, a study that applied the diag-
nostic criteria of an abnormal breath test and
abnormal jejunal aspirate cultures to IBS pa-
tients compared with healthy controls found
no difference between the 2 groups.’® When a
lower cutoff for positivity of jejunal aspirates
was used, IBS patients had a greater preva-
lence of positive criteria. This may suggest a
milder form of overgrowth-like pathology.

Routine screening of IBS patients for small
intestinal bacterial overgrowth is currently
not standard practice,’ but research into tar-
geted therapies that act on the microbiome is
ongoing.

Low-FODMAP diet. Responders to the
low-FODMAP diet experienced large changes
in the composition of their microbiomes.*
Unfortunately, response to the diet was not
predicted by baseline microbiome composi-
tion. There is hope that in the future, we will
discover properties of patient fecal microbiota
that may help predict which IBS patients will
respond most to the low-FODMAP diet.”
Perhaps breath testing will prove effective at
predicting response.*’

Probiotics theoretically replenish the mi-
crobiome with certain bacteria, alter gut pH,
provide barrier protection and have anti-
inflammatory effects.’’*® Though the quality
of data is poor and scattered among various
formulations, probiotics are currently recom-
mended for IBS-D, given their minimal risk.*>*

Rifaximin is an antibiotic that is poorly
absorbed, which maximizes its effect on the
gastrointestinal tract while minimizing sys-
temic adverse effects. The Targeted, Nonsys-
temic Antibiotic Rifaximin Gut-Selective

Evaluation of Treatment for IBS-D 1 (TAR-
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Irritable bowel syndrome-diarrhea confirmed

Any or all of the following may be indicated: —> If improved

mNICE, traditional IBS, or low-FODMAP diet (Table 3)

Regular exercise
Psychological therapy
Peppermint oil

Antispasmodic, antidiarrheal, or both

If not improved

Second-line therapies

Brain-gut axis
treatments treatments

Tricyclic antidepressants  Avoidance of selected
Alosetron or ondansetron  FODMAP foods after
Eluxadoline guided re-introduction

Food sensitivity

\N

on low-FODMAP diet,
guided reintroduction of
FODMAP foods

N\

If not improved on low-
FODMAP diet, switch to
alternate IBS diet

icrobiome Bile acid
alteration malabsorption
Rifaximin treatment
Probiotics Bile acid sequestrant
Possibly low-FODMAP
diet

FODMAP = fermentable oligosaccharides, disaccharides, monosaccharides, and polyols; mNICE = modified National Institute for Health

and Care Excellence

Figure 2. Suggested algorithm for treating irritable bowel syndrome-diarrheal type.

GET 1) and TARGET 2 controlled trials
showed greater adequate relief of IBS-D or
[BS-M symptoms (NNT = 10) in patients tak-
ing rifaximin compared with placebo with 3
months follow-up.”” The TARGET 3 study
showed that retreatment with rifaximin re-
mains effective if symptoms recur.®

While response to rifaximin correlates
with improvement in lactulose breath test-
ing,*! an attempt to predict response to rifaxi-
min using lactulose breath testing was unsuc-
cessful.®! Rifaximin is currently approved for
empiric use in IBS-D.}

Fecal microbiota transplant. In a small
randomized controlled trial, 65% of patients
had significant improvement in their symp-
toms 3 months after receiving a fecal microbi-
ota transplant (NNT = 4.5).% Unfortunately,
the benefit above placebo was not sustained at
12 months.

A subsequent meta-analysis showed no
overall evidence of benefit from fecal mi-
crobiota transplant compared with placebo,
although on subgroup analysis, patients who

CLEVELAND CLINIC JOURNAL OF MEDICINE ~ VOLUME 87 ¢ NUMBER 8

received only single-dose transplants had a
modest benefit (NNT = 5). A newly published
randomized controlled trial showed a large
benefit over placebo.®

Fecal microbiota transplant is not currently
endorsed by any guideline for IBS-D, but that
may change in light of the emerging evidence.

Bile acid malabsorption

Increased amounts of bile in the colon can in-
crease colonic motility, fluid secretion, muco-
sal permeability, and visceral sensation.®* Bile
acid malabsorption may be present in 30% to
50% of IBS-D patients.! Bile acid absorption
can be detected by serum tauroselcholic acid
(SeHCAT) level, fecal bile acid, serum 7 al-
pha-hydroxy-4-cholesten-3 (C4), or fibroblast
growth factor 19 (FGF19) measurement.

In a recent study, abnormal SeHCAT lev-
els in patients with IBS-D predicted response
to treatment with a bile acid sequestrant with
impressive accuracy.” Unfortunately, Se-
HCAT testing is not currently available in
the United States. Direct measurement of fe-
cal bile acid requires 48-hour stool collection
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and a high-fat diet so it may be impractical for
many patients.

Serum C4 and FGF19 were evaluated as
biomarkers for bile acid malabsorption, both
separately®®®’ and more recently in combina-
tion,® and have been found to have specific-
ity and negative predictive value of approxi-
mately 80% but lower sensitivity and positive
predictive value.

Abnormal serum C4 levels have previously
been shown to predict response to bile acid se-
questrant therapy in IBS-D, although in a very
small sample.”” Based on this, some authors
have recommended serum C4 and FGF19 as
screening tests for bile acid malabsorption
in IBS-D patients,® but this has not reached
mainstream practice and is not currently rec-
ommended by any guideline. Expert opinions
are mixed regarding empiric use of bile acid
sequestrants in IBS-D patients.®

I TARGETED THERAPY
STILL A WORK IN PROGRESS

Irritable bowel syndrome is a heterogeneous

pathologic mechanisms and degrees of sever-
ity that require individualized management
strategies. Diagnosis remains clinical and ex-
tends beyond the Rome IV criteria. While the
traditional understanding of IBS as a disorder
of brain-gut interactions remains true, ongo-
ing research has contributed to an evolving
understanding of IBS that includes an increas-
ing number of subtle yet objective microscopic
intestinal abnormalities that likely contribute
to the pathophysiology of IBS-D.

Therapies are increasingly targeting
one or more of these mechanisms, leading
to availability of several new treatment
options (Figure 2). Identifying patients’
precise mechanism of disease to enable
targeted therapy remains a work in prog-
ress, but there is reason to hope this can be
achieved in the near future. In the mean-
time, evidence-based therapy remains em-
piric, although clinicians are free to adjust
the order in which approved therapies are
attempted in accordance with their clinical
suspicion for the most prominent symptoms
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