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Abstract
Irritable bowel syndrome (IBS) is a common 
disorder of gut-brain interaction which can 
have a considerable impact on quality of life. 
Following diagnosis, timely and evidence-based 
management is vital to the care of patients with 
IBS, aiming to improve outcomes, and enhance 
patient satisfaction. Good communication is 
paramount, and clinicians should provide a clear 
explanation about the disorder, with a focus 
on exploring the patient’s own beliefs about 
IBS, and a discussion of any concerns they may 
have. It should be emphasised that symptoms 
are often chronic, and that treatment, while 
aiming to improve symptoms, may not relieve 
them completely. Initial management should 
include simple lifestyle and dietary advice, 
discussion of the possible benefit of some 
probiotics, and, if this is unsuccessful, patients 
can be referred to a dietician for consideration 
of a low FODMAP (fermentable oligosaccharides, 
disaccharides, monosaccharides and polyols) 
diet. Antispasmodics and peppermint oil can be 
used first-line for the treatment of abdominal 
pain. If patients fail to respond, central 
neuromodulators can be used second-line; 
tricyclic antidepressants should be preferred. 
Loperamide and laxatives can be used first-
line for treating diarrhoea and constipation, 
respectively. Patients with constipation who 
fail to respond to laxatives should be offered a 
trial of linaclotide. For patients with diarrhoea, 
the 5-hydroxytryptamine-3 receptor agonists 
alosetron and ramosetron appear to be the 
most effective second-line drugs. Where these 
are unavailable, ondansetron is a reasonable 
alternative. If medical treatment is unsuccessful, 
patients should be referred for psychological 
therapy, where available, if they are amenable 
to this. Cognitive behavioural therapy and gut-
directed hypnotherapy are the psychological 
therapies with the largest evidence base.

Introduction
Irritable bowel syndrome (IBS) is one of 
the most common disorders of gut-brain 
interaction, with a population prevalence 

of between 5% and 10%.1 2 The cardinal 
symptoms are abdominal pain, related to 
defaecation, associated with a change in 
the frequency or form of stools.3 Symp-
toms are chronic, often severe and have 
a substantial impact on quality of life.4 
More than 80% of patients will consult 
their general practitioner (GP),5 and the 
majority are managed successfully in this 
setting.6 However, some patients, particu-
larly those who fail to respond to first-line 
treatment, or those in whom there is any 
diagnostic uncertainty, for example, older 
patients in whom underlying organic 
pathology may need to be excluded, will 
be referred to secondary care. Managing 
patients with IBS accounts for approxi-
mately 25% of a gastroenterologist’s time 
in the outpatient clinic,7 and the associ-
ated costs of investigation and treatment 
are considerable.8

When reviewing any patient with IBS, 
the first consideration should be the 
requirement for any further investiga-
tion. We have previously written about 
the importance of adopting a rational 
approach, which prioritises making 
a diagnosis on clinical grounds in the 
majority of cases, following a limited 
number of essential investigations, for 
example, routine bloods, including 
coeliac serology.9 Exhaustive investigation 
is not only undesirable, but unnecessary, 
as tests are frequently normal, and this is 
likely to make patients feel that the cause 
of their symptoms has been missed, rather 
than providing reassurance.10 Indeed, 
taking a rational approach to investiga-
tion, and making an early diagnosis, are 
key components of recommendations 
calling for physicians to standardise the 
care of patients with IBS, with the aim 
of improving the quality of care overall, 
and enhancing patient satisfaction.11 The 
next step is to start treatment in a timely 
fashion, ideally during the first consul-
tation if the diagnosis is secure and the 
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Figure 1  Suggested algorithm for the management of irritable bowel syndrome. CBT,cognitive behavioural therapy; FODMAP, fermentable 
oligosaccharides, disaccharides, monosaccharides and polyols; IBS, irritable bowel syndrome; SSRI, selective serotonin reuptake inhibitor; 
TCA, tricyclic antidepressant; 5-HT3, 5-hydroxytryptamine-3. *As per NICE IBS dietary advice sheet, plus consider ispaghula husk. +Tricyclic 
antidepressants should be first choice, starting at a dose of 10mg at night, and titrating slowly (e.g. by 10mg per week) according to response and 
tolerability. Continue for at least 6 months if patient reports symptomatic response. ‡Review efficacy after 3 months of treatment, and discontinue 
if no response.

relevant limited diagnostic tests to exclude another 
condition have already been performed in primary 
care. However, there is a recognition that confidence 
in managing IBS will vary between physicians, depen-
dent on expertise.

In general, treatment is targeted at addressing a 
patient’s most troublesome symptoms, be that abdom-
inal pain, diarrhoea, constipation or bloating. Although 
several factors have been implicated in the pathophys-
iology of IBS, including the gut-brain axis, alterations 
in the microbiome, genetic factors and visceral hyper-
sensitivity, there is currently no role for using these to 
guide therapy in routine practice. Moreover, it is likely 
that, even among patients with the same symptoms, 
the underlying pathophysiology responsible for them 
will vary. Consequently, although treatments may 
be designed to address theoretical pathophysiolog-
ical abnormalities, there is no way to assess response 
through objective measurement of these and, instead, 
the clinician must rely on patient-reported symptom 
response to determine treatment success.

This review aims to provide physicians with a prac-
tical, comprehensive and evidence-based framework 
for treating IBS (figure 1). It will focus on the impor-
tance of good communication, the role of dietary 
and lifestyle advice and second-line dietary strategies. 

First-line and second-line drug treatments will be eval-
uated, as will newer second-line treatments targeting 
abnormal stool form specifically. Finally, the place of 
psychological therapies in IBS will also be discussed. 
One problem with randomised controlled trials (RCTs) 
of therapies is that, in most IBS treatment trials, active 
drugs are compared with a placebo, rather than with 
each other. Therefore, the absence of head-to-head 
treatment comparisons makes it difficult to under-
stand the relative efficacy of drugs, which is important 
when doctors and patients are choosing treatments. 
Network meta-analysis can circumvent this problem, 
to some extent, by providing the likelihood of which 
treatment is likely to be the most efficacious in each 
clinical scenario, and the findings from these types of 
evidence synthesis will be discussed, where available 
(table 1).

The importance of good communication
Before embarking on the prescription of any treatment, 
it is vital to recognise the role that good communica-
tion plays in management. An online survey of people 
with IBS revealed that many had a negative view of 
their relationship with healthcare professionals, with 
concerns about not being heard and a lack of empathy.12 
Indeed, patients report a sense of frustration and 

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://fg.bm

j.com
/

F
rontline G

astroenterol: first published as 10.1136/flgastro-2019-101298 on 28 M
ay 2020. D

ow
nloaded from

 

http://fg.bmj.com/


Black CJ, Ford AC. Frontline Gastroenterology 2021;12:303–315. doi:10.1136/flgastro-2019-101298 ﻿305

Neurogastroenterology

Table 1  Summary of evidence from trial-based meta-analyses and network meta-analyses concerning the efficacy of drugs for IBS

Patient group 
tested in Drug and dose

Quality of 
data56 Adverse events56 84

Ranking according to network meta-analysis35 76 87

Efficacy 
in terms 
of global 
symptoms 
(no. of 
RCTs and 
patients)

Efficacy in 
terms of 
composite 
endpoint 
(abdominal 
pain and bowel 
habit)
(no. of RCTs 
and patients)

Efficacy in 
terms of 
abdominal 
pain
(no. of RCTs 
and patients)

Efficacy in 
terms of 
bowel habit
(no. of 
RCTs and 
patients)

Unselected 
patients with IBS

Soluble fibre (eg, 
ispaghula 6–30 g/day)

Moderate Total adverse events no more common 
in three RCTs

Fourth
(6 RCTs,
161 patients)

N/A Fifth
(2 RCTs,
125 patients)

N/A

Antispasmodics (eg, 
hyoscine 20 mg t.i.d.)

Very low Total adverse events significantly more 
common in a meta-analysis of 26 RCTs, 
particularly dry mouth, dizziness and 
blurred vision

Third
(16 RCTs,
953 patients)

N/A Second
(10 RCTs,
549 patients)

N/A

Peppermint oil 200 mg 
t.i.d.

Low Total adverse events no more common 
in a meta-analysis of six RCTs

First
(6 RCTs,
342 patients)

N/A Third
(4 RCTs,
260 patients)

N/A

Tricyclic antidepressants 
(eg, amitriptyline 
10–30 mg o.d.)

Moderate Total adverse events significantly more 
common in a meta-analysis of six RCTs, 
particularly dry mouth and drowsiness

Second
(10 RCTs,
376 patients)

N/A First
(4 RCTs,
92 patients)

N/A

Selective serotonin re-
uptake inhibitors (eg, 
fluoxetine 20 mg o.d.)

Low Total adverse events no more common Fifth
(5 RCTs,
143 patients)

N/A Fourth
(5 RCTs,
131 patients)

N/A

Patients with 
IBS-C

Linaclotide 290 mcg o.d. High Diarrhoea significantly more common in 
a meta-analysis of three RCTs

First
(4 RCTs,
2617 patients)

First
(3 RCTs,
2447 patients)

First
(3 RCTs,
2447 patients)

First
(3 RCTs,
2447 patients)

Lubiprostone 8 mcg b.i.d. Moderate Nausea significantly more common in a 
meta-analysis of three RCTs

Seventh
(3 RCTs,
1271 patients)

Third
(2 RCTs,
452 patients)

Fifth
(2 RCTs,
452 patients)

N/A

Plecanatide 6 mcg o.d. Moderate Diarrhoea significantly more common in 
a meta-analysis of two RCTs

Fifth
(2 RCTs,
1461 patients)

Fifth
(2 RCTs,
1461 patients)

Fourth
(2 RCTs,
1461 patients)

Fifth
(2 RCTs,
1461 patients)

Tenapanor 50 mcg b.i.d. Moderate Rates of diarrhoea numerically higher Fourth
(3 RCTs,
1382 patients)

Second
(3 RCTs,
1401 patients)

Second
(3 RCTs,
1401 patients)

Third
(3 RCTs,
1401 patients)

Patients with 
IBS-D or IBS-M

Alosetron 1 mg b.i.d. High Constipation significantly more common 
in a meta-analysis of three RCTs

First
(2 RCTs,
1154 patients)

First
(3 RCTs,
787 patients)

Third
(6 RCTs,
2606 patients)

First
(1 RCT,
280 patients)

Eluxadoline 100 mg b.i.d. Moderate Rates of constipation, nausea and 
vomiting numerically higher in a pooled 
analysis of two RCTs

Fourth
(4 RCTs,
2312 patients)

Third
(4 RCTs,
2312 patients)

Fifth
(4 RCTs,
2312 patients)

Sixth
(4 RCTs,
2312 patients)

Ramosetron 2.5 mcg o.d. Moderate Total adverse events no more common 
in a meta-analysis of five RCTs

Second
(2 RCTs,
782 patients)

Second
(1 RCT,
348 patients)

First
(2 RCTs,
782 patients)

Fourth
(2 RCTs,
782 patients)

Rifaximin 550 mg t.i.d. Moderate Total adverse events no more common 
in a pooled analysis of three RCTs

Sixth
(2 RCTs,
1260 patients)

Fifth
(2 RCTs,
1260 patients)

Sixth
(2 RCTs,
1260 patients)

Third
(2 RCTs,
1260 patients)

b.i.d., two times per day; IBS, irritable bowel syndrome; IBS-C, IBS with constipation; IBS-D, IBS with diarrhoea; IBS-M, IBS mixed; o.d., once daily; RCTs, randomised controlled trials; 
t.i.d., three times per day.

isolation, reporting that consultation with medical 
experts rarely clarified their understanding of IBS 
or improved their management.13 This might in part 
reflect unrealistic expectations of patients, many of 
whom report a willingness to try any treatment in 
their desperation for a cure, only to be left disap-
pointed when symptoms are not relieved completely.14 
However, it also reflects a mismatch between patients’ 
ideal expectations of a consultation, and the reality of 
their experiences. In one survey of over 1000 patients, 
more than 90% wanted their doctor to give compre-
hensive information about IBS and provide sources for 

additional information, to listen well and answer ques-
tions, and to provide information about medication. 
Unfortunately, in recalling their prior experiences of 
healthcare, only 40% felt that their doctor provided 
information, 64% felt they had been listened to and 
47% felt supported.

Equally, many patients have significant misconcep-
tions regarding the nature of IBS and the prognosis. In 
one questionnaire study of over 250 patients with IBS, 
less than one-third knew abdominal pain was a key 
symptom, 40% thought colonoscopy could diagnose 
IBS, 30% believed IBS increased the risk of developing 
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inflammatory bowel disease and one in seven believed 
that IBS could lead to cancer.15 There are also issues 
with doctors’ perceptions of IBS; the majority of GPs 
in one study believed it was primarily a psychological 
disorder,16 or in another survey a response to stress.17 
Moreover, a qualitative study revealed that many 
doctors hold two contrasting views of IBS, the first 
being a publicly expressed ‘medical’ definition, and 
the second being a private view, incorporating their 
own experiences of managing patients and absorbed 
prejudices.18

It is therefore clear that there is a mismatch between 
views of doctors and patients regarding IBS, which 
may limit the usefulness of the patient-clinician inter-
action. A recent systematic review identified five prac-
tices that help foster a more positive, meaningful and 
engaged consultation.19 First, doctors should prepare 
with intention, taking a moment to focus before 
greeting a patient. Second, they should listen intently 
and completely. Third, they should explore what the 
patient cares about, and agree on what matters most, 
setting priorities in partnership. Fourth, they should 
seek to connect with the patient’s story, considering 
life experiences that influence their health, as well as 
acknowledging positive action and success. Finally, 
doctors should explore the patient’s emotions, taking 
note of any emotional cues.

Adopting this holistic approach has the potential to 
improve outcomes for patients with IBS,20 ensuring 
that their ideas and concerns are elicited. It is also 
vital to provide a clear explanation about the nature 
of IBS as a functional disorder and what this means, 
including why investigations have been normal, and 
that this is expected. Patient expectations should also 
be managed appropriately with discussion focussing 
on the prognosis of IBS, explaining that around two-
thirds of patients experience chronic symptoms,21 
with treatment targeted at improving symptoms, 
rather than complete symptom relief. Finally, doctors 
should outline treatment options, including the role 
of second-line treatment if initial management strat-
egies prove unsuccessful. All of this will take more 
time than the standard allotted to a new or follow-up 
appointment in clinic. In our specialist clinic we allow 
30 min for a new patient consultation, and 15 min for 
a follow-up. We usually allow patients a minimum of 
two follow-up visits, before returning them to the care 
of their GP, in order to allow commencement of treat-
ments not available in primary care, with assessment 
of their efficacy.

General dietary and lifestyle advice
A discussion of simple dietary and lifestyle advice 
should be part of the care of all patients with IBS. 
The concept of self-help is important in empowering 
patients to take control of managing their condition.

Diet
Patients with IBS frequently report that symptoms are 
associated with eating certain foods.22 23 Consequently, 
many patients will exclude these from their diet with 
the aim of improving symptoms.24 However, should 
they report a positive response, this is more likely to 
reflect the fact that, to some degree at least, symp-
toms are expected to be meal-related, as per diagnostic 
criteria, rather than reflecting a true food allergy, 
mediated via an immune response.

Patients may seek to identify perceived food intol-
erances using bloods tests, although there is currently 
insufficient evidence to support this approach. In 
one RCT, 150 patients were randomised to either a 
12-week diet excluding foods to which they showed 
cross-reactivity on IgG antibody testing, or to a sham 
diet, where they excluded the same number of foods 
to which they had tested positive, but not the specific 
foods to which they reacted.25 A greater proportion 
of patients following the true exclusion diet reported 
symptom improvement, but this was not statistically 
significant. In another study, leucocyte activation 
testing of peripheral blood samples was conducted 
to identify possible food intolerance, and patients 
were randomised to a true versus sham elimination 
diet.26 Participants following a true elimination diet 
had a significantly greater improvement in symptom 
scores, compared with those allocated to a sham diet. 
However, there was no significant difference in the 
proportion of patients reporting adequate relief of 
IBS symptoms, nor in quality of life measures. More 
recently, one study suggested that people with IBS 
may have atypical food allergies, which are not medi-
ated via classical IgE pathways, although this requires 
corroboration.27 Nevertheless, and irrespective of 
testing, empirical dietary management represents an 
important first-line treatment strategy.

The National Institute for Health and Care Excel-
lence (NICE) endorse a food fact sheet produced by 
the British Dietetic Association, providing patients 
with clear and concise dietary advice.28 This gives 
general recommendations, emphasising the impor-
tance of eating regular meals, limiting alcohol and 
caffeine intake, maintaining adequate hydration and 
reducing processed food consumption. There is also 
advice relating to specific symptoms. For example, 
patients with flatulence and bloating are recommended 
to limit intake of gas-producing food like beans and 
pulses, and are informed of the potentially beneficial 
effects of eating linseeds. However, the latter is based 
primarily on anecdotal observations. A 4-week RCT in 
40 patients failed to show a benefit for either whole or 
ground linseeds over normal diet in terms of improve-
ment in IBS symptom severity, or individual symp-
toms, including bloating.29 Patients with diarrhoea are 
cautioned to avoid sugar-free sweets, mints, gum and 
soft drinks that contain sorbitol, mannitol or xylitol. 
Advice is also given regarding dietary fibre, which is 
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discussed in greater detail below, with an increased 
intake recommended for those with constipation, but 
a reduction in patients with diarrhoea.

Fibre
The role of dietary fibre in treating IBS was first exam-
ined over 40 years ago. Bran is an example of insol-
uble fibre, which undergoes little physical change as it 
passes through the gut, bulking stools and increasing 
stool water content, with the potential to accelerate 
gastrointestinal transit times.30 However, fibre may 
also be soluble in water, such as ispaghula, forming a 
gel that interacts with gut bacteria, resulting in produc-
tion of metabolites, including short-chain fatty acids 
and secondary bile acids.31 These metabolites may, 
in turn, stimulate gastrointestinal transit, possibly 
through effects on enteric nerves and smooth muscle, 
or play a role in immune-mediated anti-inflammatory 
pathways.32

A systematic review and meta-analysis published in 
2014 examined effect of dietary fibre supplementation 
on IBS symptoms.33 Overall, there was a significant 
benefit of fibre on global symptoms (relative risk (RR) 
of symptoms persisting=0.86; 95% CI 0.80 to 0.94) in 
14 RCTs, containing 906 patients. However, subgroup 
analysis demonstrated that benefit was confined to 
RCTs of ispaghula (RR=0.83; 95% CI 0.73 to 0.94), 
with no evidence for bran (RR=0.90; 95% CI 0.79 to 
1.03). Fibre can exacerbate pain, bloating and flatu-
lence, and, although the meta-analysis found there 
were insufficient data to enable analysis of adverse 
events according to fibre type, these side effects are 
generally considered to be a greater issue for insoluble 
fibre.34

In a network meta-analysis of ‘traditional’ therapies 
for treating IBS, which also included antispasmodics, 
peppermint oil and central neuromodulators, ispa-
ghula was ranked fourth for effect on global symptoms 
and fifth for abdominal pain.35 Consequently, other 
first-line treatment strategies might be more effica-
cious, although, as a ‘natural’ treatment, ispaghula 
may appeal to some patients who are reluctant to try 
drugs. Due to its ability to improve stool viscosity and 
frequency, it is perhaps deployed most logically for 
treating IBS with constipation (IBS-C), although the 
evidence for this is inconclusive, and there remains a 
need for larger and more rigorously conducted trials. 
Overall, soluble fibre is simple to use, inexpensive and 
safe; however, patients should be reminded to increase 
their intake slowly to avoid exacerbating symptoms. 
Bran should not be recommended.

Probiotics
Some investigators have demonstrated that the faecal 
microbiome of patients with IBS differs significantly 
from that of healthy volunteers,36 and this might, 
in part, be responsible for causing symptoms, either 
directly, or via effects on gastrointestinal transit.37 38 

This has led to interest in whether probiotics, which 
are live or attenuated microorganisms that may have 
beneficial effects in humans, can be used to alter the 
microbiome, and thereby improve symptoms.

The results of a systematic review and meta-analysis 
of 53 RCTs of probiotics, involving 5545 patients, 
showed that combination probiotics, evaluated in 
21 RCTs, had a significant effect (RR=0.79; 95% CI 
0.68 to 0.91).39 A total of 33 RCTs reported effect of 
probiotics on either global IBS symptoms and abdom-
inal pain. Once again, combination probiotics showed 
a significant benefit over placebo in this analysis; 
however, for single-organism probiotics containing 
either Lactobacillus or Bifidobacterium alone, no 
benefit was observed. With respect to effect on bloating, 
combination probiotics showed a non-significant trend 
towards a reduction in bloating scores, but there was 
no evidence of benefit with Lactobacillus, Bifidobacte-
rium or Saccharomyces.

On balance, these results suggest some probiotics 
may be beneficial in IBS; however, which combination, 
strain or species should be preferred in any individual 
patient remains unclear. The longer-term efficacy of 
probiotics is unknown, and the mechanism by which 
they may work, and their effect on the microbiome, 
requires clarification. The quality of evidence is also 
low as the majority of trials are small, and many are 
at an unclear risk of bias. Overall, it is reasonable 
to advise patients wishing to try probiotics to take 
a combination product for up to 12 weeks, but to 
discontinue treatment if they fail to experience symp-
tomatic improvement.

Exercise
It is widely accepted that physical exercise plays 
an important role in maintaining good physical and 
mental health,40–42 and that benefit is derived from 
even small increases in physical activity.42 With respect 
to gastrointestinal symptoms, exercise can accelerate 
gastrointestinal transit,43 improve intestinal gas clear-
ance in patients with bloating44 and might increase 
gut microbial diversity, with the potential to positively 
impact symptoms via the gut-brain axis.45 It is there-
fore reasonable to assume that exercise will benefit 
patients with IBS.

One RCT, comparing 12 weeks of an exercise inter-
vention with usual care, invited 305 patients with IBS 
to participate, of whom only 56 (18%) agreed.46 The 
exercise group reported significant improvements in 
constipation, compared with patients assigned to usual 
care, but there were no significant improvements in 
other IBS symptoms, or quality of life. In a second 
trial, 102 patients with IBS were randomised to a phys-
ical exercise programme or usual care for 12 weeks, 75 
of whom completed the trial.47 There was a significant 
difference in improvement in IBS symptom severity 
scores with exercise (p=0.003). These positive effects 
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persisted in 39 patients followed up for a median of 
5.2 years.48

A systematic review from 2018 summarised findings 
from 14 RCTs of exercise therapy in IBS, involving a 
total of 683 patients,49 and included the two afore-
mentioned RCTs.46 47 Other interventions studied 
were diverse, including aerobic exercise, yoga, Taiji 
and mountaineering. The authors concluded that exer-
cise appeared to be an effective treatment, but high-
lighted that studies were at high risk of bias. Moreover, 
heterogeneity of study design prevented formal meta-
analysis. Nevertheless, patients with IBS should be 
encouraged to increase physical activity, where feasible, 
as there is the potential for symptom improvement.

Leisure time and relaxation
NICE guidelines for the treatment of IBS advise 
encouraging patients to make the most of their leisure 
time, and to create opportunities for relaxation.50 The 
impact of this advice on symptoms and quality of life 
is uncertain; however, it has been demonstrated that 
everyday stress and IBS symptoms are related,51 and 
patients with IBS report greater stress than controls.52 
Although the relationship between stress and gastro-
intestinal symptoms may be reciprocal, rather than 
causal, there remains a clear logic for promoting relax-
ation among patients with IBS, which may benefit 
some individuals. The role of formal psychological 
therapy is discussed in more detail below.

Specialised dietary advice
If first-line dietary advice is ineffective, patients should 
be referred for assessment by a specialist dietitian. It is 
important to recognise that, although exclusion diets 
are commonplace in IBS management, the mechanisms 
by which they might work remain unclear. Dietetic 
assessment is key to ensuring that any diet is followed 
correctly, and that nutritional requirements are not 
compromised.

Low FODMAP diet
One of the most widely used diets in IBS is a diet low 
in fermentableoligosaccharides, disaccharides, mono-
saccharides and polyols (FODMAPs).53 A systematic 
review and meta-analysis published in 2018 identi-
fied seven RCTs comparing a low FODMAP diet with 
various dietary controls, including habitual diet or a 
high FODMAP diet, involving 397 participants.54 
Meta-analysis demonstrated a benefit in patients 
adopting a low FODMAP diet, compared with control 
(RR=0.69; 95% CI 0.54 to 0.88). However, quality 
of evidence was very low. No trials were at low risk 
of bias, due primarily to the difficulties of blinding 
in dietary intervention studies, sample sizes were 
small, and heterogeneity was significant, driven by the 
variation in the control interventions used in trials. 
This means the efficacy of a low FODMAP diet may 
have been overestimated. Furthermore, trials only 

examined the initial exclusion phase of the diet, and 
did not evaluate effects of the managed re-introduc-
tion of FODMAP-containing foods according to toler-
ance, which is recommended longer-term. Overall, 
the exclusion of foods high in FODMAPs may reduce 
IBS symptoms, and can be recommended to patients, 
although there is a need for higher quality evidence to 
guide management.

First-line drug treatments
If dietary and lifestyle advice are inadequate for 
improving symptoms, then a number of first-line drug 
treatments, targeting individual symptoms, should be 
considered.

Antispasmodics and peppermint oil
Conventional analgesic drugs, such as paracetamol, 
non-steroidal anti-inflammatory drugs and opiates 
are unlikely to relieve pain in IBS, and some have the 
potential to exacerbate gastrointestinal symptoms. 
Instead, antispasmodic drugs, including peppermint 
oil, should be used to ameliorate pain and bloating, 
based on the theory that dysmotility and gut spasm 
might be the underlying cause of these symptoms, and 
that antispasmodics relax gut smooth muscle.

A meta-analysis from 2008 identified 22 studies 
comparing 12 different antispasmodics with placebo 
in 1778 patients.55 Fewer patients assigned to anti-
spasmodics had persistent symptoms after treatment 
compared with those taking placebo (RR=0.68; 
95% CI 0.57 to 0.81), although heterogeneity between 
studies was significant. The analysis included a wide 
range of drugs, including some, such as otilonium, cime-
tropium and pinaverium that are unavailable in many 
countries. However, hyoscine is commonly prescribed, 
and pooled results from three RCTs showed that it was 
an efficacious treatment (RR=0.63; 95% CI 0.51 to 
0.78). Conversely, neither mebeverine nor alverine 
were more efficacious than placebo, although, in both 
cases, data came from a single small trial. Overall, total 
adverse events were significantly more common with 
antispasmodics, particularly dry mouth, blurred vision 
and dizziness.

Another meta-analysis conducted as part of the 
American College of Gastroenterology guidelines in 
2018,56 and pooling data from seven RCTs, demon-
strated a statistically significant result in favour of 
peppermint oil compared with placebo (RR=0.54; 
95% CI 0.39 to 0.76). However, there was significant 
heterogeneity between study results, and the overall 
quality of evidence was low. Total adverse events were 
no more common with peppermint oil compared with 
placebo.

More recently, network meta-analysis has facilitated 
comparison of antispasmodics and peppermint oil 
with other ‘traditional’ IBS treatments.35 Peppermint 
oil ranked first, and antispasmodics third, for effect on 
global IBS symptoms, and peppermint oil third, and 
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antispasmodics second, for effect on abdominal pain. 
However, it should be noted that the overall quality of 
trial data for antispasmodics was very low, and many 
trials were conducted prior to the Rome criteria being 
established, making comparison between individual 
trials and treatments problematic. It should also be 
emphasised that trials of peppermint oil used specific 
formulations, yet many preparations are widely avail-
able for sale to the public. Formulations designed for 
sustained small intestinal relief may be efficacious for 
example,57 but those designed for ileocolonic release 
might not.58 It is therefore inappropriate to extrapo-
late results of the network meta-analysis to all prepa-
rations of peppermint oil.

Nevertheless, currently available evidence, although 
modest, supports the role of antispasmodics, particu-
larly hyoscine, and peppermint oil in treating IBS, and 
NICE recommends that physicians should consider 
prescribing them.50 The two can be used in combina-
tion, if desired.

Antidiarrhoeals
Patients with IBS with diarrhoea (IBS-D) can be 
particularly debilitated by loose stools, with urgency 
and incontinence,59 restricting and disrupting daily 
life.60 Consequently, many patients use loperamide to 
control their diarrhoeal symptoms. Although widely 
used, evidence for its efficacy is lacking. There have 
been only two small trials in IBS, both conducted over 
30 years ago, and involving only 42 patients with 
either IBS-D,61 or mixed stool pattern IBS.62 A pooled 
analysis of data from these trials demonstrated no 
statistically significant effect of loperamide, compared 
with placebo on global IBS symptoms,56 although in 
the RCTs themselves there were improvements in 
stool frequency and consistency. Despite the fact that 
patients frequently report inadequate symptom relief 
with the drug,63 and due in part to a lack of efficacious 
alternatives, it is likely some patients will continue to 
use loperamide. Indeed, NICE guidance advocates 
loperamide as the first choice drug for diarrhoea in 
IBS,50 but physicians should be aware that patients 
may be dissatisfied with this strategy.

Laxatives
NICE guidelines recommend laxatives should be 
considered for treating IBS-C, with patients advised on 
how to adjust the dose according to clinical response.50 
Lactulose should be avoided as it may cause bloating, 
but otherwise, which laxatives should be preferred is 
unclear. Both osmotic and stimulant laxatives are effica-
cious in chronic constipation.64 However, there is little 
evidence in IBS-C, beyond the findings of two trials 
of polyethylene glycol (PEG), an osmotic laxative. In 
the first of these studies, 42 patients with IBS-C were 
randomised to either PEG or placebo for 30 days.65 
There was relief of symptoms and an increase in bowel 
movements in both the treatment and the placebo arms 

of the trial; however, there was no significant differ-
ence between the two. Conversely, in another study, 
which recruited 139 patients with IBS-C, there was a 
significant increase in spontaneous bowel movements 
with PEG, compared with placebo, after 4 weeks.66 
There was also a trend towards improvements in 
bloating with PEG, but no evidence of benefit in terms 
of effect on abdominal pain. Unfortunately, the long-
term efficacy of laxatives in IBS, which is important 
given the chronicity of symptoms, remains unclear. 
Overall, these limited data suggest that PEG might be 
efficacious at improving bowel frequency in IBS-C, at 
least in the short-term, but the impact on global symp-
toms appears minimal. Nevertheless, use of laxatives, 
which are widely available and relatively inexpensive, 
is a reasonable first-line approach, with escalation to 
second-line drugs reserved for patients who report an 
unsatisfactory clinical response.

Second-line drug treatments
Patients may report inadequate relief of symptoms with 
first-line treatments, and for patients who are referred 
to see a gastroenterologist, it is perhaps more likely 
that this will be the case. In this situation, second-
line treatment with central neuromodulators, such as 
tricyclic antidepressants (TCAs) or selective serotonin 
reuptake inhibitors (SSRIs), can be used. Again, this 
approach is endorsed by NICE guidelines.50 Their use 
is underpinned by the central role of the gut-brain axis 
in IBS pathophysiology. The central nervous system 
(CNS) and enteric nervous system (ENS) interact with 
each other in a bidirectional manner. The CNS may 
alter gut physiology, including motility or visceral 
sensitivity, for example altering bowel habit or the 
experience of pain, thereby triggering symptoms. Simi-
larly, changes within the gut, including to the micro-
biome, can feed back to the brain, via the ENS, with 
effects on CNS function. Among patients with IBS at 
baseline, there is a significant increase in anxiety and 
depression at follow-up.67 The converse is also true; 
individuals with higher levels of anxiety and depres-
sion at baseline are significantly more likely to develop 
IBS subsequently.67 68 Central neuromodulators might 
act on pathways between gut and brain to improve IBS 
symptoms.

A systematic review and meta-analysis from 2019 
identified 18 RCTS comparing TCAs or SSRIs with 
placebo in IBS, recruiting a total of 1127 patients, with 
a significant benefit in favour of central neuromodu-
lators (RR=0.66; 95% CI 0.57 to 0.76). However, 
there was significant heterogeneity between studies, 
although only among trials of SSRIs. A subgroup anal-
ysis showed an overall benefit in favour of TCAs for 
abdominal pain, compared with placebo (RR=0.59; 
95% CI 0.42 to 0.83). The effect of these drugs on 
bowel habit is unclear. Most studies did not recruit 
participants on the basis of stool form, nor did they 
evaluate specific stool consistency endpoints. Given 

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://fg.bm

j.com
/

F
rontline G

astroenterol: first published as 10.1136/flgastro-2019-101298 on 28 M
ay 2020. D

ow
nloaded from

 

http://fg.bmj.com/


Black CJ, Ford AC. Frontline Gastroenterology 2021;12:303–315. doi:10.1136/flgastro-2019-101298310

Neurogastroenterology

that constipation is a frequently reported side effect 
of TCAs, these drugs may have a positive impact in 
IBS-D, but there is no clear evidence for this. Equally, 
using TCAs to treat abdominal pain in patients with 
IBS-C may exacerbate constipation. In terms of safety, 
eight RCTs provided data for total adverse events, with 
a significantly higher incidence with central neuro-
modulators (RR of any adverse event=1.56; 95% CI 
1.23 to 1.98).

The relative efficacy of central neuromodulators has 
been compared with other ‘traditional’ treatments in 
a network meta-analysis.35 TCAs ranked second for 
effect on global IBS symptoms and first for effect on 
abdominal pain, whereas SSRIs ranked fifth for global 
symptoms and fourth for abdominal pain. However, we 
must interpret the results of this network meta-analysis 
cautiously. Quality of the evidence underpinning it was 
moderate at best, with few trials at low risk of bias, and 
many were conducted prior to standardised clinical 
definitions of IBS, and in small numbers of patients.

Overall, the available data supports the use of central 
neuromodulators for treating IBS, when first-line treat-
ments are ineffective. TCAs should be preferred, and 
can be commenced at a low dose (eg, 10 mg at night, 
due to risk of drowsiness). The dose can be increased, 
depending on symptomatic response, although dose 
titration beyond 50 mg may lead to higher rates of 
adverse events. If symptoms do not improve, SSRIs are 
a reasonable alternative. Although there is no evidence 
from RCTs to support the use of serotonin norepi-
nephrine reuptake inhibitors, they are beneficial in 
other chronic painful disorders,69 and there are reports 
of efficacy in some patients with IBS, particularly those 
with psychological comorbidity.70

Second-line drug treatments targeting 
abnormalities of stool form
As already discussed, antidiarrhoeals and laxatives 
can be used in the treatment of abnormal stool form; 
however, where these prove ineffective, second-line 
drugs targeting abnormalities in bowel habit are avail-
able.

Drugs for constipation
A number of novel secretagogues have been devel-
oped over the last 10 years, although not all are widely 
available. These share a common general mechanism 
of action, although the precise pharmacological effects 
differ between drugs. Broadly, they activate ion chan-
nels in epithelial cells of the gut mucosa, increasing 
electrolyte and fluid content of the intestinal lumen, 
thereby softening stools and increasing gastrointestinal 
transit.

One of the first of these drugs to be developed 
and licensed was lubiprostone, a prostaglandin E1 
derivative. It activates chloride type-2 channels on 
the apical surface of intestinal enterocytes. The effi-
cacy of lubiprostone 8 mcg twice daily in IBS-C was 

evaluated in two placebo-controlled trials, in a total of 
1171 patients.71 In both trials, a significantly greater 
proportion of patients randomised to lubiprostone 
reported moderate or significant relief of IBS symp-
toms; however, nausea was a common adverse event, 
affecting 8% of participants.

Linaclotide and plecanatide stimulate the guanylate 
cyclase-C receptor. In two RCTs conducted in North 
America, linaclotide 290 mcg once daily was superior 
to placebo for IBS-C, at 12 weeks in one trial, and 26 
weeks in the second.72 73 The primary endpoint used 
was a composite of improvement in both abdominal 
pain and stool frequency, as recommended by the Food 
and Drug Administration (FDA) for IBS treatment 
trials. Plecanatide, at doses of 3 mg or 6 mg once daily, 
was superior to placebo in two RCTs, recruiting 2189 
patients with IBS-C,74 although there was no differ-
ence in efficacy between the two doses. Perhaps unsur-
prisingly, the main adverse event reported for both 
drugs was diarrhoea.

Finally, tenapanor, which inhibits the gastrointes-
tinal sodium-hydrogen exchanger-3, is licensed for the 
treatment of IBS-C in the USA. A phase III placebo-
controlled trial of 12 weeks of tenapanor 50 mg twice 
daily, in 629 patients, assessed response using the FDA 
composite endpoint.75 The drug was significantly 
more efficacious than placebo. The main adverse event 
was diarrhoea; 6.5% of those taking tenapanor discon-
tinued the drug, compared with 0.7% of those taking 
placebo.

The relative efficacy of all of these secretagogues 
has been examined using network meta-analysis, 
incorporating the results of 15 RCTs, containing 
8462 patients.76 Linaclotide 290 mcg once daily 
ranked first for global IBS symptoms, abdominal pain, 
improvement in bowel habit and the FDA composite 
endpoint. However, all drugs were significantly better 
than placebo, and no treatment was more efficacious 
than another. Overall, these findings support the use 
of secretagogues in IBS-C. They may be best placed 
for patients who report inadequate relief following 
optimal or maximum tolerated doses of laxatives from 
different classes.50 Patient response should be assessed 
after 3 months of treatment, and the drug discontinued 
if this is deemed inadequate.

Drugs for diarrhoea
A number of second-line drugs with a diverse range 
of mechanisms of action are available for treating 
IBS-D. One of these is the minimally absorbed anti-
biotic rifaximin. The rationale for its use is the obser-
vation that patients with IBS can exhibit changes in 
their faecal microbiota,37 and because some studies 
have shown an overlap between small intestinal bacte-
rial overgrowth and IBS, although evidence for this is 
largely of low quality.77 In two RCTs, each recruiting 
almost 600 patients, rifaximin 500 mg three times 
daily for 14 days was superior to placebo.78 Efficacy 
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was defined as adequate relief of IBS symptoms for 
two of the first 4 weeks after completion of treatment. 
However, the difference in response rates between 
treatment and placebo arms was modest, at around 
8%. The main adverse event was headache, affecting 
6% of patients. Due to the modest effect, and concerns 
over potential for adverse events with repeated courses 
of rifaximin, FDA approval was not forthcoming. A 
‘re-treatment’ trial was therefore conducted. In this 
study, 2579 patients with IBS-D received a 2-week 
course of open-label rifaximin. The 636 patients who 
responded and then relapsed were re-randomised to 
up to two further 2-week courses of rifaximin, 10 
weeks apart, or placebo.79 After the first course, 33% 
of those taking rifaximin responded compared with 
25% of those taking placebo, with similar response 
rates following the second course. In each case, these 
differences reached statistical significance, but were 
again only modest.

Drugs that activate µ-opioid receptors in the intes-
tine, such as loperamide, retard gut motility and can 
treat diarrhoea, whereas those acting on δ-opioid 
receptors can improve pain. Eluxadoline, a mixed 
µ-opioid and δ-opioid receptor drug, has been eval-
uated in two RCTs in IBS-D, recruiting over 2400 
patients.80 The primary endpoint was a composite of 
improvement in abdominal pain and stool consistency 
at 12 weeks. Both trials demonstrated that eluxado-
line at dose of 75 mg twice daily and 100 mg twice 
daily were significantly more efficacious than placebo; 
however, differences in response rates were modest. 
In a subsequent study, 346 adults with IBS-D who 
reported inadequate symptom relief with loperamide 
were randomised to receive eluxadoline 100 mg twice 
daily or placebo for 12 weeks.81 Once again, a signifi-
cantly greater proportion of patients taking eluxado-
line achieved the composite endpoint, compared with 
those taking placebo. A particular concern with eluxa-
doline is the risk of pancreatitis, especially in patients 
with prior cholecystectomy.

5-hydroxytryptamine-3 (5-HT3) receptor antagonists, 
such as alosetron and ramosetron, retard gut motility. 
A previous meta-analysis of eight RCTs of alosetron 
for the treatment of IBS-D, involving 4987 patients, 
demonstrated a benefit of alosetron (RR=0.79; 
95% CI 0.69 to 0.90) when compared with placebo.82 
Although licensed for use in women with IBS-D in 
the USA, the drug was withdrawn due to subsequent 
safety concerns relating to ischaemic colitis and severe 
constipation. It has been reintroduced for the treat-
ment of severe IBS-D in women in the USA, and obser-
vational data from around 2000 patients suggest it is 
safe and efficacious in this patient group,83 but it is not 
available elsewhere. There are no such safety concerns 
with ramosetron, and data from five Japanese RCTs 
demonstrate consistently that it is significantly more 
efficacious than placebo for treating IBS-D.84 Ramo-
setron is only available in Japan and some other Asian 

countries. However, data from a small crossover trial 
of ondansetron suggest this 5-HT3 receptor antago-
nist may also be beneficial in IBS-D;85 a parallel group 
RCT is currently underway in the UK.86

A network meta-analysis comparing the relative 
efficacy of many of the above drugs in IBS-D demon-
strated all were more efficacious than placebo, but 
5-HT3 receptor antagonists appeared to be most 
efficacious.87 Alosetron 1 mg twice daily ranked first 
for global symptoms, stool consistency and the FDA-
recommended composite endpoint of improvement 
in both abdominal pain and stool consistency. Ramo-
setron 2.5 mcg once daily ranked first for abdominal 
pain. Both these drugs appeared more efficacious than 
either eluxadoline or rifaximin for some endpoints.

Unfortunately, the availability of second-line drug 
options for IBS-D is limited in many countries. Rifax-
imin is licensed in North America for IBS, but is 
not universally available, and eluxadoline has been 
withdrawn in many countries. It would appear that 
5-HT3 receptor antagonists are the most efficacious 
and, where alosetron or ramosetron are unavailable, 
ondansetron is a reasonable alternative. Other options 
include bile acid sequestrants, such as colesevelam, 
given the overlap between IBS and bile acid diar-
rhoea,88 although there are no RCTs of these agents 
in IBS-D.

Psychological therapies
The efficacy of a number of psychological therapies in 
IBS has been investigated. Among the most widely used 
is cognitive behavioural therapy (CBT). Early trials of 
CBT suggested it was efficacious in IBS,89 90 although 
individual trial results are conflicting, with some RCTs 
finding no benefit compared with standard IBS care.91 
One problem with any trial of psychological therapy 
is the inability to blind participants to treatment, 
meaning studies are rarely at low risk of bias. Further-
more, sample sizes are often small, reflecting the inten-
sive nature of psychological interventions, which often 
require a skilled practitioner working face-to-face 
with a motivated patient over several weeks. These 
practical constraints may limit availability in clinical 
practice. More recently, larger studies have examined 
the role of minimal-contact CBT,92 which participants 
can self-administer at home, or CBT delivered via the 
telephone or Internet.93 These approaches require 
therapist input, but at a reduced frequency, meaning 
they can be made more widely available. Results of 
these trials suggest these approaches are efficacious at 
improving IBS symptoms.92 93 The beneficial effects of 
CBT delivered over the telephone or via the Internet 
persisted up to 24 months after completion of treat-
ment in one trial.94

Gut-directed hypnotherapy has also been used 
in IBS, and, again, small studies suggest it is effica-
cious,95 96 although it has been suggested that delivery 
outside specialist centres is less beneficial.97 Similar to 
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CBT, treatment with hypnotherapy requires a skilled 
practitioner, but has been delivered remotely in one 
uncontrolled study.98 Group hypnotherapy may also 
improve patient access to treatment. In a multicentre 
RCT comparing individual and group hypnotherapy 
with educational support as a control, hypnotherapy 
was significantly more efficacious than education for 
adequate relief of symptoms at 3 months and, in a 
per-protocol analysis, group hypnotherapy was non-
inferior to individual hypnotherapy.99

In a network meta-analysis comparing all available 
psychological therapies with each other that included 
41 RCTs, comprising 4072 participants, treatments 
with the greatest evidence for efficacy, having both 
the largest number of trials and recruiting the greatest 
numbers of patients, were self-administered or minimal 
contact CBT (RR=0.61; 95% CI 0.45 to 0.83), face-
to-face CBT (RR=0.62; 95% CI 0.48 to 0.80) and 
gut-directed hypnotherapy (RR=0.67; 95% CI 0.49 
to 0.91).100 However, it is important to emphasise no 
psychological therapy was superior, in terms of effi-
cacy, to any other. When only those trials that recruited 
patients with refractory symptoms were included, 
again CBT-based interventions, namely group CBT and 
minimal contact CBT, and gut-directed hypnotherapy 
were more efficacious than control interventions.

Overall, several psychological therapies are effi-
cacious in IBS, although it remains difficult to know 
which should be preferred, and patient access may be 
limited. CBT-based treatment and gut-directed hypno-
therapy have the largest evidence base, and CBT has 
demonstrated longer-term efficacy. NICE recommends 
psychological therapies for patients who remain symp-
tomatic following medical treatment, but only after 
12 months has elapsed.50 There is an argument for 
earlier deployment of such therapies, especially among 
patients with evidence of psychological comorbidity at 
baseline as, given our understanding of the role of the 
gut-brain axis, this could alter the clinical course of 
IBS, preventing symptoms from becoming refractory 
and improving outcomes. This should be a focus for 
future treatment trials.

Conclusions
Once a diagnosis of IBS is made, it is important to start 
timely treatment. Good communication is central to 
managing the condition, and there should be a focus 
on exploring patient beliefs about the condition, 
and any concerns they may have. Clinicians should 
provide a clear explanation about the disorder, and 
the rationale for any investigations, including why 
further investigation may not be necessary and why 
test results are normal. Initial management should 
include simple lifestyle and dietary advice, discussion 
of the potential role for probiotics and the importance 
of exercise and making time for leisure activities and 
relaxation. If these measures are ineffective, referral to 
a dietitian for consideration of a low FODMAP diet 

is appropriate. First-line drug therapy includes anti-
spasmodics and peppermint oil for the treatment of 
abdominal pain. Loperamide and laxatives can be tried 
for the treatment of diarrhoea or constipation, respec-
tively, although evidence for their efficacy is limited.

If these approaches fail to improve symptoms, 
second-line treatments should be used. Central neuro-
modulators are useful for their effects on global IBS 
symptoms and abdominal pain; TCAs should be 
preferred. For patients with constipation who fail to 
respond to laxatives, treatment with linaclotide should 
be offered. Unfortunately, second-line options for the 
treatment of diarrhoea are limited in some countries. 
5-HT3 receptor agonists appear to be the most effica-
cious, and although alosetron or ramosetron are not 
widely available, ondansetron may be a reasonable 
alternative. Patients who fail to respond to medical 
treatment should be referred for consideration of 
psychological therapy, if they are amenable to this. 
CBT and gut-directed hypnotherapy have the largest 
evidence base, but access to these treatments may be 
limited.
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