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KEY POINTS

� Irritable bowel syndrome with constipation (IBS-C) is a disorder characterized by abdom-
inal pain associated with the passage of hard, lumpy stools.

� Multiple effective FDA-approved therapies are now available for treating global IBS-C
symptoms.

� Some national gastroenterology societies suggest that over-the-counter laxatives should
not be used to treat IBS-C given their lack of ability to improve abdominal symptoms.
INTRODUCTION

Irritable bowel syndrome (IBS) with constipation (IBS-C) is a disorder of gut-brain inter-
action currently defined by the Rome IV criteria as abdominal pain occurring greater
than or equal to 1 d/wk associated with alterations in pain perception with defecation,
and/or changes in stool form, and/or frequency.1 IBS is further categorized by pre-
dominant stool texture using the Bristol Stool Form Scale (BSFS). Patients with IBS-
C report that greater than one-quarter of their stools are BSFS 1 to 2 (hard/lumpy)
in texture and less than 25% are BSFS 6 to 7 (loose/watery) (Fig. 1). Recent studies
suggest that IBS affects 4.6% of the US population and IBS-C accounts for approx-
imately 30% of these diagnoses.2–4

IBS-C is distinguished from functional constipation (FC) by the Rome IV definitions
because most experts now consider them to be similar disorders along a spectrum of
symptoms.5 Rome IV concedes that individuals with IBS or FC can experience pain;
however, pain serves as the sine qua non symptom of the former but is not predom-
inant in the latter. Furthermore, individuals diagnosed with FC should not meet criteria
for IBS-C. There is substantial clinical overlap and individuals may alternate between
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Fig. 1. Classification of irritable bowel syndrome.
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IBS-C and FC at different points in their lives.5 As such, it is not surprising that many
recently Food and Drug Administration (FDA)-approved therapeutics for constipation
are approved and have proven effective for both disorders.6

The methodology used in randomized controlled trials (RCTs) to evaluate the effi-
cacy of pharmaceuticals for treating IBS-C has evolved over the past
two decades.7 More recent trials have consistently used Rome criteria for inclusion,
and in 2012, the FDA provided guidance on specific end points. Currently, patients
must meet an overall responder end point defined as a weekly average of greater
than or equal to 30% improvement in abdominal pain plus an increase of at least
one complete spontaneous bowel movement (CSBM) per week compared with base-
line during the same week for greater than or equal to 50% of a 12-week trial.8

Although this end point may seem arbitrary, it correlates well with a positive clinical
response.9,10 Data on primary end points, outcomes, and adverse effects from phase
III trials for FDA-approved agents to treat IBS-C are found in Table 1.
Multiple over-the-counter (OTC) laxatives are used to treat constipation associated

with IBS-C; however, data supporting their efficacy are limited or lacking. Whereas
many of these agents may improve bowel function (stool frequency, texture, straining)
they have minimal impact on abdominal symptoms, such as bloating and pain. Conse-
quently, major gastrointestinal societies are now suggesting against their use and
instead recommending other agents with more robust data.11,12 These include the se-
cretagogues (lubiprostone, linaclotide, prucalopride, tenapanor) and prokinetics
(tegaserod). This article reviews the efficacy, safety, and tolerability profiles for each
of these agents with a focus on results from their pivotal trials.
OVER-THE-COUNTER LAXATIVES

OTC therapies have been a mainstay of treatment of constipation because they are
generally safe, well-tolerated, and cost-effective. Multiple classes of OTCs exist
including bulking agents (methylcellulose, psyllium, bran), osmotic laxatives (polyeth-
ylene glycol [PEG]), magnesium-containing compounds (magnesium oxide, sulfate,
hydroxide), stimulant laxatives (senna, bisacodyl, cascara), and stool softeners (doc-
usate). Although there are varying levels of evidence supporting the use of OTC laxa-
tives for FC, data for IBS-C are sparse.
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Table 1
Phase III trial data for agents used to treat IBS-C

Drug
Year of FDA
Approval for IBS-C

Primary End Points Studied for
IBS-C in Phase III Trials Primary Outcome

Adverse Effects in Treatment
Group

Polyethylene glycol NA No data to report NA NA

Lubiprostone 2008 in women Moderate relief in 4/4 wk or
significant relief in 2/4 wk per
mo in � 2/3 mo of study

17.9% (8 mg BID lubiprostone) vs
10.1% (placebo) (P 5 .001)20

Nausea (8%), diarrhea (6%),
abdominal distention (2%)

Linaclotide 2012 Combined �30% reduction from
baseline in worst abdominal
pain 1 an increase of at least 1
CSBM/wk from baseline during
the same week for �6/12 wk
(FDA overall responder end
point)

33.7% (290 mg daily linaclotide) vs
13.9% (placebo) (P < .001)21

3.6% (290 mg daily linaclotide) vs
21.0% (placebo) (P < .0001)27

60% (290 mg daily linaclotide) vs
48.8% (placebo) (P 5 .001)28

Diarrhea (19.7%)21

Diarrhea (19.5%)27

Diarrhea (9.4%)28

Plecanatide 2018 Combined �30% reduction from
baseline in worst abdominal
pain 1 an increase of at least 1
CSBM/wk from baseline during
the same week for �6/12 wk
(FDA overall responder end
point)

26% (3 mg daily plecanatide) vs
16% (placebo) (P�.009)30

Diarrhea (4.3%)

Tenapenor 2019 Combined �30% reduction from
baseline in worst abdominal
pain 1 an increase of at least 1
CSBM/wk from baseline during
the same week for �6/12 wk
(FDA overall responder end
point)

27% (50 mg BID tenapenor) vs
18.7% (placebo) (P 5 .02)35

36.5% (50 mg BID tenapenor) vs
23.7% (placebo) (P < .001)36

Diarrhea (14.66%)35

Diarrhea (16.04%)36

(continued on next page)
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Table 1
(continued )

Drug
Year of FDA
Approval for IBS-C

Primary End Points Studied for
IBS-C in Phase III Trials Primary Outcome

Adverse Effects in Treatment
Group

Tegaserod 2002 in women,
2019 reapproved
in women <65 y
of age without a
history of
cardiovascular
ischemic events

Subjective global assessment:
Some relief 100% of the time or
considerable or complete relief
� 50% of the time at the end of
1st and 3rd mo

� 30% reduction from baseline in
worst abdominal pain 1 �50%
increase in SBM frequency (�1/
wk) for �6/12 wk

End of 1st mo: 34% (6 mg BID
tegaserod) vs 21.3% (placebo)
(P < .001)

End of 3rd mo: 44.1% (6 mg BID
tegaserod) vs 36.5% (placebo)
(P < .001)40

36% (6 mg BID tegaserod) vs
24.3% (placebo) (P < .001)40

Headache (14.2%), abdominal
pain (12.3%), diarrhea (8.6%)

Abbreviation: SBM, spontaneous bowel movement.
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Pharmacotherapy for IBS-C 643
Although not a medication per se, dietary fiber has proven somewhat effective for
treating constipation-related symptoms. Specifically, fibers found in such foods as
oat bran, kiwifruit, prunes, mangos, and ficus carica, and the supplement psyllium,
can increase stool bulk, decrease colonic transit time, and may have prebiotic ef-
fects.13,14 A 2018 American College of Gastroenterology systematic review concluded
that soluble fiber provides overall symptom relief in IBS and the recently published
American College of Gastroenterology Clinical Guideline on the management of IBS
also suggested the use of soluble, viscous, poorly fermentable fibers (psyllium) as
first-line agents for IBS-C.11,15

PEG is an osmotic laxative that increases intraluminal water content and is FDA-
approved for treating occasional constipation. Two RCTs assessing PEG in IBS-C
were small (combined n 5 181), heterogeneous, and associated with high risks of
bias.16,17 Neither study evaluated a global symptom end point as its primary outcome.
Although data from the larger of the two studies revealed that PEG increased sponta-
neous bowel movement (SBM) frequency and improved stool texture, it did not
improve abdominal pain or bloating.17 In fact, PEG has the potential to worsen bloat-
ing and abdominal discomfort in patients with IBS-C.18 Based on the current evidence,
the American College of Gastroenterology and the Canadian Association of Gastroen-
terology suggest against using PEG to treat global IBS symptoms. The American
Gastroenterological Association and the Mexican Association of Gastroenterology
continue to recommend its use; however, the American Gastroenterological Associa-
tion guideline was last updated in 2014 before FDA approval of many the secreta-
gogue and prokinetic agents (Table 2).19,20
SECRETAGOGUES
Lubiprostone

Lubiprostone was the first secretagogue approved by the FDA (8 mg twice daily) for the
treatment of IBS-C in women greater than or equal to 18 years of age. Lubiprostone is
a locally acting prostaglandin E1 derivative that activates type 2 chloride channels on
intestinal epithelial cells resulting in increased intestinal fluid secretion and peri-
stalsis.21 Animal studies have further suggested that lubiprostone improves visceral
hyperalgesia via restoration of the intestinal epithelial barrier and reductions in intes-
tinal permeability, but the precise mechanism of its analgesic effects remains
unknown.22–24

The most robust data supporting the use of lubiprostone for patients with IBS-C
comes from two large phase III studies.25 In aggregate, 1171 patients who met
Rome II criteria for IBS-C were randomized to receive lubiprostone (n 5 783), 8 mg,
or placebo (n5 388) twice daily for 12 weeks. The primary end point was a predeces-
sor to the current FDA-recommended end point for IBS-C studies. Specifically, to be
considered a responder, patients had to endorse either significant or moderate relief
of their IBS symptoms for 2/4 or 4/4 weeks of a month, respectively, and maintain this
response through at least 2 months of the 3-month study. Furthermore, responders
could at no time endorse more than mild worsening of symptoms, discontinue treat-
ment because of a lack of efficacy, or increase consumption of rescue laxatives
beyond the amount received at baseline. Overall, a significantly higher percentage
of patients consuming lubiprostone met this rigorous primary end point (17.9%)
compared with placebo (10.1%) (P 5 .001). There was a delay, however, in achieving
this significance until the second (Study 0431; P5 .016) and third months (Study 0432;
P 5 .026) of the individual studies. Lubiprostone also significantly improved multiple
secondary outcomes including abdominal pain/discomfort, bloating, stool frequency,
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Table 2
Comparison of guidelines for the treatment of IBS-C from North American gastrointestinal societies

American College of
Gastroenterology (2020)

American Gastroenterological
Association (2014)

Asociación Mexicana de
Gastroenterologı́a (2016)

Canadian Association of
Gastroenterology (2019)

Polyethylene glycol Conditional recommendation
against use, low-quality
evidence

Conditional recommendation
for use, low-quality evidence

Strong recommendation for
use, moderate-quality
evidence

Conditional recommendation
against use, very low-quality
evidence

Lubiprostone Strong recommendation for
use, moderate-quality
evidence

Conditional recommendation
for use, moderate-quality
evidence

Strong recommendation for
use, moderate-quality
evidence (not available in
Mexico for IBS-C)

Conditional recommendation
for use, moderate-quality
evidence

Linaclotide Strong recommendation for
use, high-quality evidence

Strong recommendation for
use, high-quality evidence

Strong recommendation for
use, high-quality evidence

Strong recommendation for
use, high-quality evidence

Plecanatide Strong recommendation for
use, strong-quality evidence

NA NA NA

Tenapenor NA NA NA NA

Tegaserod Strong/conditional
recommendation for use,
low-quality evidence (for
women <65 y and <1
cardiovascular risk factor
who have not responded to
secretagogues)

NA NA NA
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Pharmacotherapy for IBS-C 645
and constipation severity compared with placebo (P < .001 for all secondary out-
comes). There was a trend toward improvement in overall quality of life (Irritable Bowel
Syndrome-Quality of Life; P 5 .066) with significant improvements identified in the
subcategories of “body image” and “health worry” by Week 12 (P�.025). The most
common treatment-emergent adverse event (TEAE) reported by patients in the lubi-
prostone cohort was nausea (8% vs 4% placebo) and serious adverse events were
rare. Because more than 90% of the subjects in the pivotal studies were female,
FDA approval was only granted for females greater than or equal to 18 years of age.
A subsequent 36-week open-label extension study validated the durability of

response and safety profile of lubiprostone.26 Using the same primary responder defi-
nition, response rates to lubiprostone were maintained or increased over time to a
maximum 37% to 44% after 10 to 13 months. The significant improvements in sec-
ondary end points were also maintained. Lubiprostone remained safe and tolerable
with diarrhea (11%) and nausea (11%) most commonly leading to cessation of ther-
apy. No serious adverse events were reported during this extension period.
For purposes of comparisons with other secretagogues, a post hoc analysis was

more recently completed, defining “responders” as those experiencing an average
weekly pain reduction of greater than or equal to 30% and an increase of at least
one SBM per week compared with baseline for greater than or equal to 6 of 12 treat-
ment weeks.27 This end point is slightly less rigorous than the current FDA-
recommended CSBM end point because the latter also accounts for the sensation
of incomplete evacuation. However, when the lubiprostone data were collected
more than a decade ago, CSBM responses were not recorded. Of the 505 participants
included in this analysis (n 5 325 lubiprostone, n 5 180 placebo), a significantly
greater percentage of individuals receiving lubiprostone met the composite end point
compared with placebo (26.3% vs 15.3%, respectively; P 5 .008). There were also
significant improvements in abdominal pain (36.7% vs 25.5%; P 5 .005) and bloating
(32.0% vs 20.4%; P 5 .012), but changes in stool features were not reported.
In a recent high-quality systematic review/meta-analysis, lubiprostone proved more

effective than placebo for global IBS-C symptom relief with a number needed to treat
(NNT) of 12.5 and relative risk of symptom persistence of 0.91 (95% confidence inter-
val [CI], 0.87–0.95).12 Rates of treatment-emergent nausea have also been analyzed
with a significantly greater number of events reported by individuals receiving twice-
daily lubiprostone compared with placebo (10.9% vs 6.4%, respectively; P<.01).
Rates of nausea may be higher when patients do not take lubiprostone with food.
Discontinuation because of nausea, however, was similar between groups.28 Overall,
there is current consensus across North American societal guidelines that lubipro-
stone, 8 mg twice daily, is effective for relieving global IBS-C symptoms (see Table 2).

Guanylate Cyclase-C Receptor Agonists

Guanylate cyclase-C receptor agonists represent a second class of secretagogues
that are FDA-approved to treat patients with IBS-C. There are currently two therapeu-
tics in this class (linaclotide and plecanatide), and both have similar mechanisms of
action. These small peptides target cuanylate cyclase-C receptors found on the brush
border membranes of intestinal epithelial cells. Activation of these receptors leads to
downstream production of a secondary mediator, cGMP, which functions intracellu-
larly to induce fluid secretion and accelerate intestinal transit and extracellularly
(based on animal model data) to reduce the activity of visceral nociceptive neu-
rons.29,30 Whereas linaclotide is a pH-independent molecule and functions nonprefer-
entially in the small intestine and colon, plecanatide is a pH-dependent uroguanylin
analogue that exerts its primary effects in the acidic environment of the small intestine.
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Liu & Brenner646
Three North American phase IIb31 and phase III trials26,32 and one multinational
study (North America, Oceania, China)33 have substantiated the efficacy of a once-
daily 290-mg dose of linaclotide for treating IBS-C. In each of these trials, linaclotide
proved superior to placebo for an array of abdominal and bowel symptoms. The
most robust data were captured in two parallel North American phase III randomized,
double-blind, placebo-controlled studies.26,32 In these trials, overall responders were
defined using the current FDA guidance end point for IBS-C. Specifically, participants
were considered weekly responders if they experienced a greater than or equal to
30% reduction in abdominal pain and an increase of greater than or equal to one
CSBM during the same week and an overall responder if the weekly response was
met for at least 50% of treatment weeks. In the first study, 33.6% of linaclotide-
treated patients (n 5 405) achieved this response compared with 21% of the 395 pa-
tients receiving placebo (P<.0001).32 Patients who completed all 12 weeks were sub-
sequently eligible to enter a 4-week double-blind randomized withdrawal period. The
efficacy of linaclotide was further supported because those remaining on linaclotide
(n5 158) maintained their initial response, whereas those rerandomized from placebo
to linaclotide (n5 335) experienced improvements in abdominal pain and CSBMs, and
those rerandomized from linaclotide to placebo (n 5 154) experienced recurrence of
their symptoms without evidence of rebound. The results of the second study were
comparable, with 33.7% of 402 linaclotide-treated patients achieving the FDA
responder end point compared with 13.9% of 403 placebo patients receiving placebo
(P<.0001).26 In contrast to the first study, patients in this trial were enrolled a priori to
continue double-blinded treatment for 26 weeks and there was no evidence of a decay
in response over time. Significant improvements were also noted across a spectrum of
predefined secondary abdominal (pain, bloating, discomfort, fullness, cramping) and
stool (SBMs, CSBMs, straining, and stool consistency) symptoms and an adequate
relief assessment, across both studies. Importantly, these changes were maintained
throughout the initial 12-week double-blinded periods in both studies and 26 weeks
in the second trial.
The benefits of plecanatide have been established in three high-quality phase IIb/III

studies.34,35 In two identical phase III trials, 2189 individuals were randomized to
receive placebo (n 5 733), 3-mg plecanatide (n 5 728), or 6-mg plecanatide
(n 5 728) once daily for 12 weeks.35 Given that 3 mg once daily is the FDA-
approved dose, the subsequent data focus on those results. The primary end point
in these studies was identical to the FDA responder end point used in the linaclotide
trials and was met by 26% of patients receiving 3 mg of plecanatide compared with
16% receiving placebo (P�.009). Furthermore, a sustained efficacy responder end
point not assessed in any previous IBS-C therapeutic trials was established a priori.
To be considered a sustained responder, individuals had to qualify as overall re-
sponders plus experience improvement in the weekly responder end point during
greater than or equal to 2 of the last 4 weeks of the trial. Overall, 24.5% and 15.5%
of plecanatide- and placebo-treated patients, respectively, were considered sus-
tained responders (P < .015). Similar to linaclotide, significant improvements were
recognized for multiple abdominal (pain, bloating cramping, discomfort, fullness)
and bowel (CSBMs, SBMs, stool consistency, straining) symptoms with significance
compared with placebo achieved during weeks 1 to 2 for all end points andmaintained
through all subsequent weeks of both trials.
Multiple systematic reviews/meta-analysis have attempted to differentiate the ef-

ficacy, safety, and tolerability of these two therapeutics. Compared with placebo,
use of linaclotide, 290 mg, yielded a relative risk of failure to respond to therapy of
0.80 (95% CI, 0.76–0.85; NNT 5 6)15,36 and an odds ratio (OR) of response of 2.43
Descargado para BINASSS Circulaci (binas@ns.binasss.sa.cr) en National Library of Health and Social 
Security de ClinicalKey.es por Elsevier en agosto 09, 2021. Para uso personal exclusivamente. No se 
permiten otros usos sin autorización. Copyright ©2021. Elsevier Inc. Todos los derechos reservados.



Pharmacotherapy for IBS-C 647
(95% CI, 1.48–3.98; NNT5 6)37 based on the current FDA composite responder end
point. Similarly, plecanatide, 3 mg, had a likelihood of symptom persistence of 0.88
(95% CI, 0.84–0.92; NNT 5 10) and an OR of response to treatment of 1.87 (95% CI,
1.47–2.38; NNT 5 9).32,34 Diarrhea was the most common TEAE experienced by pa-
tients across the phase III studies. Diarrhea occurred in 20% of individuals receiving
290 mg of linaclotide per day in comparison with 4.3% of those taking 3 mg of ple-
canatide. There were increased odds of diarrhea with use of either product
compared with placebo (linaclotide, 290 mg: OR, 8.02 [95% CI, 5.20–12.37]; pleca-
natide, 3 mg: OR, 5.55 [95% CI, 1.62–19.00]); however, no significant differences
in the rates of diarrhea or withdrawal because of diarrhea have been identified be-
tween these two agents.34 As such, both seem comparably safe, well tolerated,
and received strong recommendations for use across US gastrointestinal society
guidelines.11,15,19
Tenapanor

Tenapanor is a first-in-class sodium-hydrogen ion exchanger-3 receptor inhibitor that
reduces sodium absorption from the small intestine and colon secondarily increasing
water secretion and decreasing intestinal transit time. In preclinical studies, tenapanor
seemed to mediate visceral hypersensitivity via inhibition of TRPV1 receptors. This
presumed mechanism requires further validation.38 Although actively approved for
IBS-C it has yet to become commercially available, and clinical trials are ongoing to
determine its effect in phosphate management in patients with chronic kidney disease
on hemodialysis.
Tenapenor was recently assessed for use in IBS-C in two large phase III studies:

T3MPO-1 and T3MPO-2. In both, individuals were randomized to receive 50 mg of
tenapanor twice daily or placebo. Similar to the linaclotide trials, patients completing
the initial 12-week portion of T3MPO-1 were subsequently transitioned into a 4-week
randomized withdrawal period, whereas those enrolled in T3MPO-2 continued to
receive blinded therapy for 26 weeks. The primary end point was identical to the
FDA end point used in the previous secretagogue studies. In T3MPO-1, 27.0% of
those receiving tenapenor (n 5 307) achieved this end point compared with 18.7%
of those receiving placebo (n 5 299) (P 5 .020).39 These results were echoed in
T3MPO-2 (tenapenor n 5 293 [36.5%] vs placebo n 5 300 [23.7%]; P < .001), with
persistence noted at 26 weeks.40 Durable responder analyses were also reported in
both studies with significant improvements favoring tenapanor for individuals meeting
the FDA composite weekly end point for greater than or equal to 9 out of 12 weeks plus
greater than or equal to 3 of the last 4 weeks of treatment (P < .001). During the 4-week
randomized withdrawal period of T3MPO-1, expected improvements, reductions, and
maintenance of responses were witnessed in the placebo to tenapenor, tenapenor to
placebo, and continuation of tenapenor cohorts, respectively. With the exception of
straining, significant improvements were achieved in abdominal (pain, discomfort,
bloating, cramping, fullness) and bowel symptoms (SBMs, CSBMs, stool consistency)
across 12 weeks in T3MPO-1 and 26 weeks in T3MPO-2. Similar to other agents in this
class, diarrhea was the most commonly reported adverse event, occurring in 14.6% of
tenapanor and 1.7% of placebo-treated patients in T3MPO-1, and 16% and 3.7% of
patents in T3MPO-2. One case of diarrhea in T3MPO-2 was defined as serious and
believed to be “possibly related” to treatment. T3MPO-3, a single-arm, long-term
safety study (52 weeks) comprised of patients from T3MPO-1 and T3MPO-2, vali-
dated the initial safety findings with only 2.1% of patients discontinuing therapy for
any reason.41,42
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PROKINETICS
Tegaserod

Tegaserod is the first and only prokinetic agent currently FDA approved for treating
IBS-C, specifically women less than 65 years of age with no prior history of cardiovas-
cular ischemic events (angina, myocardial infarction, transient ischemic attack,
stroke). It is also the only IBS-C-approved therapeutic with demonstrated symptom
improvement in an RCT enrolling individuals with IBS mixed subtype, although it is
not approved for this indication.43

Prucalopride, a second prokinetic agent, has also been approved, but for the treat-
ment of chronic idiopathic constipation rather than IBS-C.44 To date, there have been
no clinical trials evaluating its efficacy in IBS-C. Tegaserod is a serotonin subtype-4 (5-
HT4) specific agonist that exerts its effects in the enteric nervous system. Activation of
5-HT4 receptors on neurons in the submucosal and myenteric plexuses directly stim-
ulates secretion and propulsion, and animal studies have suggested that activation of
the afferent submucosal neurons may reduce visceral sensitivity. Thus, tegaserod ex-
erts prosecretory and prokinetic effects.
Tegaserod was initially approved in 2002 for treating women with IBS-C but was

voluntarily withdrawn from the market in 2007 after it was associated with a small
but statistically significant increase in cardiovascular events. It was reapproved in
early 2019 at a dose of 6 mg twice daily after two independent adjudications of 29 clin-
ical trials determined that it was safe for use in the currently restricted population.45

The initial phase III studies were completed almost two decades ago and based on
FDA guidance at that time, the primary end point was a subjective global assessment
whereby individuals were considered responders if they rated themselves “consider-
ably” or “completely” relieved greater than or equal to 50% or “somewhat relieved”
100% of the time during the first and last months of the 12-week studies. The results
were recently updated post hoc using the same primary outcomes adapted in accor-
dance with the current FDA-approved population.46 In pooled analyses of four studies,
1386 women less than 65 years of age with no history of cardiovascular ischemic
events who received 6 mg of tegaserod twice daily were more likely to experience sig-
nificant global improvements in symptoms compared with 1366 women who received
placebo during both the first 4 weeks and last month of the trials (pooled OR, 1.95
[P < .001]; pooled OR, 1.38 [P < .001], respectively). In an attempt to draw compari-
sons with other IBS-C therapies using the current FDA guidance end point, the
same data were also reanalyzed using a composite of abdominal pain and stool fre-
quency. Responders were defined as those experiencing a greater than or equal to
30% reduction in weekly abdominal pain intensity and a greater than or equal to
50% increase in stool frequency (�1/wk) for greater than or equal to 6 of 12 weeks
of treatment, and 36.0% of tegaserod-treated patients attained this response in
contrast to 24.3% of those receiving placebo (P < .001).45,46

Given concerns regarding the cardiovascular safety of tegaserod, a pooled safety
analysis of 2749 individuals from the aforementioned four trials was also completed.45

The most common TEAE was headaches occurring in 14.2% of patients receiving
6 mg of tegaserod twice daily compared with 12.1% of control subjects. Importantly,
only one (0.1%) patient in the tegaserod cohort experienced a cardiovascular
ischemic event TEAE. This patient had preexisting severe three-vessel coronary artery
disease and the investigator involved did not believe this event was related to tega-
serod. More detailed analyses have further validated the safety of tegaserod. In a pop-
ulation of 9547 tegaserod-treated women less than or equal to 65 years without a
history of cardiovascular ischemic disease, the rates of major adverse cardiovascular
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Table 3
Prescribing considerations for IBS-C agents

Drug
FDA-Approved
Dose for IBS-C When to Consume

Lubiprostone 8 mg BID With food and water

Linaclotide 290 mg daily On empty stomach at least 30 min before first meal of day

Plecanatide 3 mg daily Any time of day with or without food

Tenapenor 50 mg BID Immediately before breakfast and dinner

Tegaserod 6 mg BID At least 30 min before breakfast and dinner

Pharmacotherapy for IBS-C 649
events ranged from 0.1% to 0.3%. In an even more limited population comprised of
7785 of the 9547 women meeting the previous criteria who also had less than or equal
to one cardiovascular risk factor (age � 55, active tobacco use, body mass index
greater than 30 kg/m2, diabetes mellitus, current hypertension/hyperlipidemia or his-
tory of antihypertensive/hyperlipidemic use) the rate of major adverse cardiovascular
events approached 0.01%.47,48

Tegaserod is currently being marketed as a second-line agent for IBS-C. That said,
a high percentage of patients with IBS-C still qualify to use it because a recent US
population-based survey revealed that 91% of patients with IBS-C are less than
65 years of age and more than two-thirds are female.5 Importantly, tegaserod works
differently than the secretagogues, affording potential benefits via an alternative
mechanism of action for refractory patients.

Comparison of Therapies

Despite the proven efficacy of the agents previously discussed, a paucity of compar-
ative effectiveness trials limits the ability to derive stepwise treatment algorithms. Until
such time as these studies are completed, we rely on meta-analyses and clinical
guidelines to assist in directing treatment decisions. In a recent meta-analysis of 18
RCTs comparing lubiprostone, linaclotide, plecanatide, tenapanor, and tegaserod
with placebo using the current FDA guidance end point, linaclotide, 290 mg once daily,
was deemed to be the most effective.49 However, all of the therapeutics seemed more
effective than placebo and no single agent was clearly superior to the others. These
findings must still be interpreted with caution because the primary end point in this
analysis was consistent with primary end points of the linaclotide, plecanatide, and
tenapenor studies but required retrofitting of the data for lubiprostone and tegaserod.
Furthermore, the response estimate for tegaserod may have been overestimated
because the surrogate end point used in this study, SBM, not CSBMs, is less robust.
The American College of Gastroenterology (2020),11 American Gastroenterological

Association19 (currently undergoing updating with presumed publication in 2021), Ca-
nadian Association of Gastroenterology (2019),12 and Mexican Association of Gastro-
enterology (2016)20 guideline committees have all provided guidance on products
available in their respective countries. Overall, there do not seem to be major differ-
ences in recommendations (see Table 2). Until better comparisons are made, real-
world prescribing habits will likely continue to be influenced by prescribing and dosing
considerations (Table 3), anecdotal success, cost, and third-party payer coverage.
SUMMARY

IBS-C is a common condition that causes significant distress and impairs quality of
life. The Rome IV criteria outlined in 2016 provide a more consistent and specific
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definition of IBS-C, and trials for IBS-C therapeutics have largely adopted the FDA
standardized definition of “responder.” OTC laxatives are often used as first-line
agents, but they are falling out of favor given their inability to improve abdominal symp-
toms. Lubiprostone, linaclotide, plecanatide, tenapenor, and tegaserod seem effec-
tive for treating abdominal and bowel symptoms. Although gastroenterology
societal guidelines (see Table 2) provide valuable assessments as to the strength of
evidence supporting recommendations, they are of limited utility given the lack of vari-
ability separating these products. The choice of appropriate medication depends on
patient goals, tolerability of adverse effects, cost, and insurance coverage.

CLINICS CARE POINTS
� Multiple international society guidelines have recommended against PEG as a first-line
option for IBS-C, because it does not reduce global IBS symptoms.

� The secretagogues (lubiprostone, linaclotide, plecanatide) are all effective compared with
placebo and side effects are generally mild, the two most common of which are nausea
(lubiprostone) and diarrhea (linaclotide, plecanatide).

� Tegaserod has been reapproved for treating women with IBS-C less than 65 years with no
history of cardiovascular ischemic events.

� There are no head-to-head trials directly comparing IBS-C therapies, but systematic reviews
and meta-analyses suggest that all FDA-approved agents are effective.
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