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Introduction

Other functional gut

Did you know that 9-23% of the global disorders: i

population suffers from irritable bowel Gastroesophageal reflux disease
syndrome (IBS) (1)? IBS is a functional

gut disorder - a group of disorders that
cannot currently be diagnosed using
standard medical tests. For example, a
blood test will generally show normal
results in IBS patients (2). Functional gut
disorders cause gastrointestinal symptoms
such as abdominal pain, diarrhea,
constipation, and bloating. Functional diarrhea

Functional dyspepsia (indigestion)

Fecal incontinence

Functional nausea and vomiting

Functional constipation

Recent research has implicated the involvement of alterations in the pathways
connecting the gut and the brain within the gut-brain axis. Functional gut
disorders are the most frequently diagnosed conditions in gastroenterology (3),
and the most common functional gut disorder is IBS.

IBS is defined as the presence of abdominal pain or discomfort accompanied by
altered bowel habits for six months. These symptoms can range from mild to
debilitating. IBS is often associated with other comorbidities (more than one
disease occurring in one person at the same time) such as pain syndromes and
migraines. It is also associated with psychiatric conditions such as depression (4)
and patients with high levels of anxiety are more likely to suffer from IBS
symptoms (5). Unfortunately, most individuals with IBS experience recurring and
worsening symptoms over time (6).

Several factors can increase a person’s risk of developing IBS, such as sex, age, and
socioeconomic status. For example, women are more likely to have IBS than men
(5), with two in three cases occurring in women (7). However, the differences in
help-seeking behavior seen in males could influence this number (8). IBS
symptoms can also be triggered by eating certain foods. In one study, more than
half of patients reported that their symptoms were linked to specific foods, such as
spicy or fried food, dairy products, and coffee (9).

IBS is diagnosed using the ROME criteria (see page 21) based on the symptoms
experienced, and a distinction can be made between the different subtypes of the
condition. The three most common subtypes are irritable bowel syndrome
predominantly with diarrhea (IBS-D), irritable bowel syndrome predominantly with
constipation (IBS-C), and irritable bowel syndrome mixed (IBS-M).



For patients whose stool consistency does not match the criteria for these types,
an unclassified IBS diagnosis (IBS-U) may be given. Other subtypes of IBS include
post-infectious IBS (PI-IBS) which can develop after an episode of infectious
gastroenteritis, food poisoning, or post-diverticulitis, though more research is
necessary to confirm whether diverticulitis flare-ups can cause IBS (10).
Diverticular disease and diverticulitis are gastrointestinal conditions that affect the
large intestine, causing abdominal pain and other symptoms. they are caused by
small bulges in the walls of the large intestine called diverticula (11).

Main types of IBS

IBS-Constipation IBS-Diarrhea IBS-Mixed
More than a quarter of More than a quarter of More than a quarter of
your stools are hard or your stools are loose or your stools are hard or
lumpy and less than a watery and less than a lumpy and more than a
quarter are loose or quarter are hard or quarter are loose or
watery lumpy watery

IBS causes gastrointestinal symptoms that are non-specific and therefore could be
associated with other gastrointestinal conditions. Because of this, the diagnosis of
IBS is difficult. Even though IBS is not life-threatening, the symptoms can
significantly affect the quality of life of patients and impose a profound burden on
physicians and healthcare systems. Once IBS has been identified, there are
treatments and management strategies available. Because the causes and
symptoms of IBS can vary from person to person, what works for some might not
work for others. Everyone is different!

IBS can share a significant overlap with various underlying conditions, some of
which are treatable, meaning that many IBS patients may be misdiagnosed or have
treatable causes for their symptoms. Gastrointestinal conditions such as small
intestinal bacterial overgrowth (SIBO), food intolerances (lactose intolerance), and
celiac disease all present symptoms that are also seen in IBS such as abdominal
pain, bloating, and altered bowel movements. Treating these underlying conditions
through treatments, such as antibiotics for SIBO and dietary changes for food
intolerances, can lead to substantial symptom relief. The overlap of IBS with other
conditions highlights the importance of a thorough diagnostic process for IBS, as



many patients may experience better outcomes through more precise diagnoses
and treatments tailored to their specific conditions.

In this eBook, we will first cover what factors can play a role in the development
of IBS symptoms, followed by an in-depth look at the symptoms themselves. We
will then discuss how IBS can be diagnosed and managed to achieve better gut
health.
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Causes

To successfully manage or treat any health condition, it’s important to understand
the underlying causes behind it. In the case of IBS, the exact causes of the
condition can vary between each patient, but it is thought to be a result of a
combination of factors that will be explained in this chapter. Factors include
abnormal muscle movement in the gut, gut microbiome imbalances, improper
functioning of the nervous system, and stress. Let’s take a closer look at how each

of these factors can cause IBS.

The gut-brain axis describes the
communication that occurs between
the central nervous system (CNS) of
the brain and spinal cord, and the
enteric nervous system of the
gastrointestinal tract, allowing the two
to communicate with each other. The
factors that facilitate this connection
include hormones, the immune system,
and metabolic signals, including those
regulated and/or produced by the gut
microbiota. The communication
between the gut and the brain is
bi-directional, meaning that whilst our
emotions and mental state can affect
our gut, our gut can impact our mind.

Stress is an important factor that can
influence our gut. When we experience
stress, our body activates what is
known as the fight-or-flight response.
This response originally evolved to help
us escape physical danger by slowing
down or stopping digestion, allowing
the body to divert its energy to face or
escape the threat. In modern life, the
threats to our physical safety that we
commonly faced thousands of years
ago are, thankfully, much rarer.

Mental Health
Conditions

Vagus nerve
Neurotransmitters
Metabolites
Hormones
Immune system

The Gut-Brain Axis

Stress

Mood and
Behaviour

Visceral Abnormal
hypersensitivity out motility
Gut Increased

microbiome intestinal
dysbiosis permeability

However, the fight-or-flight response remains. This means that we often experience
the same bodily reaction in situations where our physical safety is not at risk, for
example before an important presentation. Whilst feeling nervous for a one-off
presentation is not inherently negative, experiencing stress and anxiety daily can
lead to chronic problems that may disrupt digestion and lead to unpleasant gut
symptoms such as abdominal pain (12). Stress can play an important role in the
development of IBS. A specific peptide (corticotropin releasing factor (CRF),




produced in the brain, has been shown to be a major mediator of the stress
response. The frequent activation of the stress response leads to CRF production
and CRF-receptor overactivation, which contributes to anxiety and depression (13).
A study has shown that administration of CRF increases abdominal pain and
motility in IBS patients more than in non-IBS patients (14). Overactivation of the
gut-brain axis can result in spasming of the muscles surrounding the intestinal
tract leading to painful cramp-like sensations, inflammation, an overactive immune
response, and changes to the intestinal barrier in the gut, all of which contribute to
IBS (15). For this reason, long-term and early-life stress are particularly likely to be
causal factors of IBS.

Some mental health conditions have also been heavily linked to IBS, with IBS
patients more commonly experiencing depression and anxiety than the general
population (16). However, the bi-directional communication between the gut and
the brain means that the interactions between mental health conditions and the
gut are complex. For example, having painful and sometimes embarrassing chronic
gut symptoms can lead to anxiety around experiencing said symptoms, which can
in turn negatively further impact your gut health. This can mean that it is difficult
to be certain whether a mental health condition is a causal factor of IBS, or if IBS
contributes to worse mental health outcomes.

Gut motility refers to the movements of the muscles in our intestinal walls that
transport food and waste through the digestive system. The contraction and
relaxation of these muscles control the speed at which food passes through the
intestines. In those with IBS, the normal function and movement of these muscles
can be disrupted, therefore altering the process of digestion and causing the
abdominal pain and discomfort experienced (17). Abnormalities in gut motility vary
across the different subtypes of IBS. For example, in IBS-C, there is decreased gut
motility due to less frequent movements of the intestinal walls, whereas in IBS-D
there is increased motility as the intestinal walls contract more frequently (18).
Learn more about the symptoms of these IBS subtypes in the next chapter.

Nerves are the main pathways of communication between the gut and the brain.
The biggest nerve connecting these organs is the vagus nerve. This nerve helps the
gut to respond to changing conditions, for example, by increasing gut motility in
the presence of food. Signals are sent through this nerve in both directions, and it
plays an important role in anti-inflammatory pathways (19).

When the nerves in the gut are overly sensitive, they can cause increased
sensations of abdominal pain and discomfort. This condition is known as visceral
hypersensitivity and is seen in between 30-40% of IBS patients across all IBS
subtypes (20,21). Movement of the gut walls or disruption to the gut mucosal
barrier can trigger gastrointestinal nerves, which then overcommunicate signals of
pain to the brain (20). Visceral hypersensitivity can also impact gut motility. If the
nerves in the gut are more sensitive, they may cause the muscles to contract too



rapidly or strongly in response to weak signals. On the other hand, if the nerves are
dulled, there may be an inadequate frequency or strength of muscle contraction in
the gut, reducing gut motility. Low activity of the vagus nerve, which could be
caused by stress or physical damage, has also been shown to cause inflammation
that can contribute to IBS (22).

Neurotransmitters are chemical compounds essential to send signals through the
nervous system including the brain. Serotonin, most known for regulating mood
and boosting happiness, is a neurotransmitter key to maintaining normal
gastrointestinal function. The gut produces 95% of serotonin (23), which acts in
the peripheral nervous system instead of the brain, as it cannot pass through the
blood-brain barrier. However, serotonin produced in the gut can still impact the
brain as it can affect the nerves that connect the brain and the gut.

The dysregulation of serotonin disrupts the balanced gut environment, causing
visceral hypersensitivity, inflammation, and gut motility issues that contribute to
IBS (24). Some IBS patients have been shown to have lower levels of serotonin,
meaning muscles in the gut are less stimulated and contract less, resulting in the
hard or lumpy stools commonly seen in IBS-C. In contrast, increased serotonin
levels are associated with patients suffering from IBS-D. The difference in serotonin
levels between IBS patients is thought to be a result of different copies of the
genes that code for the machinery for serotonin production, which result in either
increased or decreased levels of the neurotransmitter.

There are roughly 100 trillion microbes in the gut, representing as many as 5000
species of bacteria, fungi, archaea, and viruses (25). These gut microbes help to
keep the digestive system functioning smoothly by helping to digest foods,
synthesize nutrients, and protect the gut from invading microorganisms. The
microbes that live in our gut are collectively known as the gut microbiome. Some
of the microbes in the gut microbiome are classed as ‘bad’ or ‘harmful’, however,
when balanced in a healthy gut with ‘good’ microbes, they do not usually cause us
harm.



A balanced microbiome is where there is a healthy diversity of microorganisms,
where no single bacteria, virus, or fungus dominates. An imbalance in the
microorganisms making up the gut microbiome, also known as dysbiosis, is
thought to contribute to IBS. Dysbiosis can cause an unnecessary activation of the
immune system and disrupt the gut barrier, both of which contribute to
inflammation and IBS. SIBO is an example of a condition characterized by dysbiosis
of the gut microbiome, yet it is still unclear whether this condition is a cause or
product of IBS.

Molecules released in the stress response, called catecholamines, have been shown
to elevate certain bacteria levels by up to 10,000-fold (26). These species, which
include Escherichia Coli, can overcrowd the beneficial species in the gut, leading to
gut microbiome dysbiosis (27).

Growing evidence suggests a significant link between IBS and SIBO. SIBO is a
gastrointestinal condition caused by excessive bacteria in the small intestine
(particularly those that usually live in the large intestine), with the common
symptoms being abdominal pain, bloating, and diarrhea. Given that these
symptoms overlap with those of IBS, it has been theorized that there is a link
between the two conditions. Studies have now confirmed that patients with IBS
tend to have higher bacterial counts in the upper small intestine compared to
healthy individuals (28), which is the main cause of SIBO. Additionally, IBS patients
are more likely to exhibit abnormal results in hydrogen or methane breath tests
which are used to diagnose SIBO.
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Several studies have examined the prevalence of SIBO in patients with IBS
compared to healthy controls using hydrogen breath tests. Up to 78% of IBS
patients have been found to also have SIBO, and although this frequency is varied
across studies, SIBO was found to be more common among IBS patients than



healthy patients overall (28). This highlights that there is a significant relationship
between the two diseases. However, it remains uncertain whether SIBO acts as a
cause or a consequence of IBS, or perhaps both. SIBO may induce IBS symptoms
in some individuals, while in others, IBS may predispose patients to the
development of SIBO. Therefore, we see a reciprocal relationship where one
condition worsens the other, creating a vicious cycle that causes chronic gut health
problems. For more information on SIBO, visit our website to download our free
eBook on the disease.

Some people seem to be genetically predisposed to having IBS, for example,
relatives of an individual with IBS are two or three times more likely to also have
the condition (29). Studies have identified a wide range of genes that may
contribute to IBS, some of which are also associated with mood and anxiety
disorders or the nervous system (30). There is also an epigenetic aspect to IBS,
which means that the environment and experiences can influence whether genes
related to IBS are turned on or off.

Sometimes IBS occurs after someone has suffered from a serious infection or
illness and is subtyped as PI-IBS. This is most commonly caused by bacterial, viral,
or parasitic infections in the gut, and IBS could develop as a direct result of
changes to the gut microbiome, mucosal, immune, or neuronal function during
infection (31). The complex inflammatory and immune responses triggered by the
body to respond to the infection are thought to be involved in changing these gut
properties, which can contribute to the development of IBS.

Those with IBS are known to produce more intestinal gas in response to a
carbohydrate challenge, which has been associated with dysbiosis of the intestinal
microbiome (32,33). A carbohydrate challenge test measures the levels of
hydrogen and methane in breath samples to detect lactose maldigestion or
fructose malabsorption. Hydrogen gas is produced in the gut by bacteria through
the fermentation of undigested carbohydrates. Specific sulfate-reducing bacteria
in the gut can feed on this hydrogen, producing hydrogen sulfide (a foul-smelling
gas) as a result. Hydrogen sulfide is also able to interfere with the ability of gut
cells to use energy molecules, such as short-chain fatty acids, that beneficial
bacteria produce. A combination of these mechanisms likely contributes to some
of the unpleasant symptoms experienced in IBS.

Methane is another gas synthesized through the fermentation of carbohydrates by
the gut microbiome, but this instead occurs through specific methane-producing
microbes known as archaea. Elevated methane levels are also associated with IBS,
mainly with the IBS-C subtype (34). Methane can act as a neurotransmitter to
delay the movement of food through the digestive system by reducing gut motility.
This contributes to the constipation that is characteristic of IBS-C. High methane
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levels also directly contribute to some symptoms of IBS, such as bloating and
excess gas. Head over to page 15 to learn more about the symptoms of IBS.

Due to their production by the gut microbiome, hydrogen, and methane gases are
clinically validated indicators (also known as biomarkers) of gut dysbiosis. Once
produced within the gut, hydrogen and methane can dissolve into the blood,
where they can be transported around the body. When these gases reach the
lungs, they are exchanged into the air before being exhaled in the breath. Their
detection in exhaled breath can reveal valuable and real-time information on the
status of gut health and the gut microbiome. By correlating the levels of these
gases with other gut symptoms you experience, you can gain a much better
understanding of your gut health.

Whilst there is no single cause of IBS, many factors contributing to the disease
have been identified and research in this area is still contributing to our collective
understanding of IBS. These factors can result in a range of different symptoms,
as discussed in the next section of this book.










Symptoms

As we have explained in the previous chapter, the causes of IBS symptoms are not
always clear, yet many of them occur due to altered connections between the gut
and the brain. In this chapter, we will break down each symptom to help you
understand them better. Please note that many symptoms can be experienced at
different times or in combination with each other.

Bloating is a feeling of increased pressure in the gut and is often associated with
the physical build-up of gas (35). This can result in uncomfortable pressure in the
abdomen, making previously comfortable clothing unbearably tight. Bloating
occurs when the intestines are filled with gas, which can be due to the
fermentation of certain foods by the gut microbiome. However, bloating in IBS
patients can also be due to altered gut motility or visceral hypersensitivity, even in
the absence of significant gas accumulation.

Abdominal cramps are feelings of sudden pain or tightness in the gut. These are
abdominal spasms or quick contractions that are not within your conscious
control. In general, IBS is associated with abnormal contractions of these muscles
which can affect gut motility, which impacts how long it takes for food to move
through the digestive tract. Sometimes, even small changes in muscle contractions
cause pain in IBS patients due to visceral hypersensitivity. Simply put, overly
sensitive nerves going from the gut to the brain can make even normal digestion
feel uncomfortable (36). The role of the abdominal muscles in digestion could
explain why exercise can improve gut symptoms. Read more on the role exercise
can play in IBS management on page 32.

Why do we sometimes get gassy after eating? Microorganisms in our guts produce
gases as by-products when they help us break down certain food components that
we cannot digest on our own (like dietary fiber) (37). These microorganisms are
mostly bacteria, fungi (yeast), and bacteria-like microbes known as archaea that
live inside our gastrointestinal tract. Everyone has a unique gut microbiome, and
unfortunately, IBS patients often have a lower diversity of gut bacteria than people
with healthy guts (38), and are therefore also more likely to have an imbalance of
gut microbiota which can lead to excess gas production. Some studies even show
that introducing a healthy mix of microbes via fecal transplant can help relieve
symptoms (39).

In people with food intolerances, excess gas is caused by the inability of their body
to digest a certain food. As shown in the infographic to the right, people with

lactose intolerance cannot adequately digest lactose because they do not produce
enough of the enzyme lactase. This means that lactose molecules pass through the



small intestine unabsorbed until hungry microbes
waiting in the large intestine break it down themselves,
producing excess gas (3). If you have a food intolerance
without IBS, removing the problem food should ease
abdominal pain, bloating, and gas. However, IBS
patients can experience these symptoms without any
clear cause. Although the exact mechanisms are
unclear, hypersensitive nerve cells in the gut can alter
secretory processes (i.e. how much fluid is secreted
into the gut) which can cause further symptoms and
alter the balance of the microbiome, also resulting in
excess gas (40).

Nausea can range from a mild feeling that one might
vomit to a complete inability to eat and keep food
down. In general, nausea is linked to depression and
anxiety, which are also more likely in IBS patients (41).
This association between nausea and mental health is
thought to be due to the gut-brain axis, as high levels
of stress can trigger the ‘flight or fight’ response as
explained in the previous chapter. Physical changes
include an increase in heart rate and a diversion of
oxygenated blood flow away from the digestive system
to vital organs such as the brain and the heart (42).
These stress-induced physiological changes could
trigger nausea in IBS patients, as they can cause an
increase in signals sent from the brain to the gut, which
can trigger hypersensitive nerves in the gut. This can
cause IBS patients to perceive a mild digestive issue as
a more serious threat, which triggers the nausea
response (43).

Other causes of nausea and vomiting could be
influenced by eating food that has gone bad, eating too
much or too fast, poor sleep quality, pregnancy, or
suffering from gastro-esophageal reflux disease
(GERD) (44). IBS patients are more likely to experience
problems with sleep which could impact the prevalence
of morning nausea (45). Furthermore, the
co-occurrence of IBS and GERD has been well cited in
the literature, with a recent study finding that 35.8% of
GERD patients also had IBS (46).



Diarrhea is characterized by loose stools and may be accompanied by pain and
gas. The causes of diarrhea in IBS are not all that clear, yet clinical studies suggest
that most cases of IBS-D are brought about by one of the following three causes
(47). Firstly, diarrhea may be caused by increased gut motility. This means that
food moves through the gastrointestinal tract too quickly - the opposite of what
happens with IBS-C. Yet IBS is not limited to either one or the other, rather, you
can think of IBS as being characterized as having altered gut motility (48). A
second cause of diarrhea is having an excess of bile acid in the colon (the longest
part of the large intestine). Bile acid acts like dish soap to help us break down and
absorb fats and fat-soluble vitamins (49). However, sometimes our bodies produce
too much bile, or it is not absorbed properly, causing watery stools and even
incontinence (inability to control bowel movements). Lastly, diarrhea can
sometimes be attributed to dysbiosis of the gut microbiome, which you can read
more about on page 9.

Constipation occurs when passing a stool feels difficult due to hard or lumpy
stools, or simply the feeling of not being able to ‘go’. Many factors impact the
development of constipation. As with all IBS subtypes, factors contributing to
IBS-C include diet, genetics, slow gut motility, medications, and lifestyle (50). It is
thought that in those with IBS-C, the gut motility is impacted so that material
moves through the gastrointestinal tract more slowly than normal (48). Low fiber
intake, not drinking enough water, and being sedentary - not moving your body
and getting enough regular exercise, can all contribute to constipation. When
comparing healthy cohorts with IBS-C patients, scientists have found differences
in which strains of microbes were present in the gut, but perhaps more
importantly, the number of bacterial strains present differed (10). Since microbes
feed on the food we eat, it follows that a poor diet could contribute to
constipation and alter the gut microbiome. Read more about how changes in your
diet can be used to manage IBS on page 27.







Both diarrhea and constipation are linked with stools that feel urgent, difficult to
pass, or incomplete. Urgency in stool passing is common in patients specifically
with IBS-D, often because the rectum in these patients is more sensitive to
pressure changes as well as uncontrollable spasms of the gut as it moves food,
meaning there is not much control over when you need to go the toilet (57).
Experiencing changes in stool type and frequency is a common symptom of IBS.
Having a lack of routine in your bowel habits can cause stress, potentially
exacerbating effects through the role the stress response plays.

When tiredness and fatigue are persistent and feeling energized becomes rarer, we
can lack the motivation to eat healthily and keep our body moving, both of which
are important for good gut health. Feeling this way can have several root causes.
One key reason behind feeling fatigued is a lack of vitamins and minerals due to
poor absorption. A review of the literature suggests that IBS patients have lower
levels of vitamin B2, vitamin D, calcium, and iron than healthy controls (52). Many
of the gut symptoms discussed so far are linked to poor digestion, meaning that
you may not be absorbing nutrients from the food that you eat. This can lead to a
lack of basic nutrients that we need. Restrictive diets aimed at controlling
symptoms may also contribute to undereating, resulting in low energy levels. Learn
more about nutrition for IBS in the treatment section of this eBook.

Another key reason behind physical tiredness is linked to the emotional stress and
anxiety of dealing with IBS which can worsen sleep quality. Poor sleep, particularly
sleep disturbances like waking up during the night, has been linked to worsened
gut symptoms (53). However, some studies have had inconclusive results (54).
Nevertheless, this suggests a possible connection between perceived sleep quality
and the feeling of fatigue in those with IBS.

Brain fog is characterized by feelings of confusion, poor concentration, impaired
short-term memory, and reduced cognitive ability (55). Although definitions often
lack clarity, dysbiosis of the gut microbiome, certain gastrointestinal infections,
and conditions such as inflammatory bowel disease (IBD) are known to be linked
to the symptoms of brain fog (56-58). Brain fog is sometimes accompanied by
headaches. Studies have found correlations between IBS and migraines, which can
cause brain fog (59). Furthermore, headaches could be linked to hypersensitivities
to outside factors like pain (60). Overall, it is helpful to think about the body as
one interconnected entity made up of several organs that work together to make
you be you. Chances are that if you are suffering in one area, then other areas of
your body may be impacted as well.

The next section of our eBook will discuss how IBS can be diagnosed. A diagnosis
of IBS can ensure patients receive the correct treatment and management
strategies for the specific symptoms they are suffering from.






Diagnosis

Diagnosing IBS can be a complex and lengthy process, with some patients waiting
for up to six or seven years before receiving a diagnosis (61). Because there is no
specific test to definitively diagnose IBS, the diagnostic process primarily relies on
the exclusions of other conditions as well as a clinical evaluation of the patient. In
this section of our eBook, we will highlight the steps involved in diagnosing IBS,
and how to navigate the tough journey effectively.

The first thing to do if you suspect you have IBS is to make an appointment with
your doctor or healthcare professional. There will be a detailed discussion of your
symptoms, such as when they started, how long you have been experiencing them,
any triggers you have, details on your bowel movements, and lifestyle factors such
as diet and exercise. It is important in this stage of the process to be open and
detailed when discussing your symptoms as this will help obtain a gut health
diagnosis easier. They may ask about your medical history and if any family
members have gut health issues, as these can sometimes run in the family (62), as
well as any previous diagnoses or current medications.

After going through symptoms verbally, your doctor may also do a physical
examination to check for any lumps or obstructions in the abdomen, particularly in
any areas of localized pain. If you are suffering from IBS your abdominal pain will
typically be across the entire abdomen rather than one specific area. Overly active
guts can be present in IBS, and these guts make more noise. Doctors can listen to
these sounds by using a stethoscope on the abdomen.

Most doctors will start the process of an IBS diagnosis by ruling out other
conditions. This is because similar symptoms can present with various conditions,
some of which are life-threatening. IBS itself does not endanger your life but can
significantly affect your quality of life. Getting diagnosed can help you in your
journey to recovery and management.

The Rome |V criteria is used to assist an IBS diagnosis. The Rome Criteria was
developed by a panel of experts in the field of gastrointestinal disorders,
specifically functional gut disorders. Although the criteria were initially developed
for research purposes, they have undergone several rounds of revisions with the
intent to make them clinically useful for the diagnosis of IBS - resulting in the
Rome |V criteria (63).

Rome |V defines IBS as a functional gut disorder in which recurring abdominal
pain is associated with a change in bowel habits. Unusual bowel habits such as
diarrhea, constipation, or a mixture of the two are typically present, alongside
symptoms such as bloating. Using these criteria, symptoms must have started at
least six months before diagnosis and have been present in the last three months
(63).



Irritable Bowel Syndrome: Rome 1V Criteria

Does the patient have recurrent abdominal pain at least 1 day per week (on
average) in the last 3 months associated with two or more of the following?

« Onset of symptoms related to defecation
« Onset of symptoms associated with a change in frequency or stool
« Onset of symptoms associated with a change in form of stool

Were the above criteria fulfilled for the
last 3 months with symptom onset at
least 6 months prior?

IBS diagnostic criteria met. What is the predominant stool form?

Constipation
(Bristol type 1 or 2)

Classifying IBS into a specific subtype based on bowel habits helps to ensure
treatment is tailored to the most bothersome symptoms and mechanisms
causing them (see page 2 for more details on the different subtypes of IBS).
Abnormal bowel habits can then be classified using the Bristol stool chart.

The Bristol Stool Chart is a method used to describe the shapes and types of
stools. Your doctor may ask you which of these stool types you experience more
regularly to help determine which IBS sub-type you have.

Stool types 1 and 2 are associated with constipation, and stool types 6 and 7 are
associated with diarrhea (and stool type 5 to a certain degree). The two extremes
of the chart could also serve as markers of gut transit time and therefore changes
in intestinal function (64). Stool types 3 and 4 are considered ‘normal’ stools - if
your stool doesn’t look like type 3 or type 4, you might be experiencing
constipation or a loose stool. Contact your healthcare providers if you are unsure.
The Bristol Stool Chart and the Rome IV Criteria are used side-by-side to facilitate
an accurate diagnosis of IBS.






Doctors may recommend a series of tests to ensure that you are not suffering from
other, potentially more serious, or more easily treatable conditions. The following
tests are commonly used to rule out other conditions when patients present with
IBS-like symptoms:

1. Blood tests.

Blood tests can be used to identify anemia, which involves a lack of sufficiently
working red blood cells to deliver enough oxygen around the body, as well as
infections which can be treated with prescription medications. Blood tests can
also identify the presence of inflammation in the body by measuring levels of
C-reactive protein (CRP), which can help establish the cause of symptoms (65).

2. Stool samples.

Stool samples may be requested to check for blood or mucus in the stool, signs of
infection, or a stool culture to identify bacterial infections. A fecal calprotectin test
can be used to help diagnose IBD (65). A fecal occult blood test (FOBT) can check
for blood in the stool, which could be a sign of colon cancer (66).

3. Celiac disease test.

Celiac disease is an autoimmune disease in which the immune system reacts badly
to even tiny gluten particles, causing inflammation and damage to the gut. Blood
tests can be used to screen for celiac disease by measuring levels of IgA-tTG and
IgA-EMA. A duodenal biopsy is the most conclusive test for the presence of Celiac
disease and is undertaken if blood tests are positive for the markers of the disease
(67). A strict gluten-free diet is the only way to manage Celiac disease.

4. SIBO test.

SIBO is the growth of certain microbes in the small intestine, where they aren’t
normally found. This can cause similar symptoms to IBS, and there is hypothesized
to be a link between having IBS and SIBO (see page 10 for more information on the
connection between SIBO and IBS). SIBO can be easily diagnosed using a
hydrogen-methane breath test. The levels of the gases found in the breath can
indicate the presence of SIBO. SIBO can be treated using antibiotics in
combination with specific dietary interventions (68). You can find out more about
SIBO in our eBook.

5. Food intolerance test.

If you are intolerant to a certain sugar such as lactose, a breath test can diagnose
the issue. Avoidance of the food you are intolerant to should improve symptoms
(69). You can find out more about food intolerances in our eBook.

6. Imaging tests.

Imaging tests provide visual insights into the gut to identify any structural
abnormalities. Your doctor may recommend an ultrasound, an abdominal X-ray, or
a CT scan. If your symptoms are severe and other tests are inconclusive, an
endoscopic examination, such as a colonoscopy, may be performed to check for
conditions such as colon cancer.


https://omedhealth.com/sibo-ebook/
https://omedhealth.com/food-intolerances-ebook/

The journey to obtaining an IBS diagnosis is challenging, but understanding the
process and what to expect can empower you to take the first step towards better
gut health. By identifying your symptoms and working closely with your healthcare
professional, you can get an accurate diagnosis and begin the path of effectively
managing IBS. A precise diagnosis is important and allows you to start focusing on
finding relief for your symptoms and improving your quality of life.

In the next chapter of this eBook, we will delve into the various treatment and
management strategies available for IBS, including dietary changes, lifestyle
modifications, and exercise. You can live a healthy and fulfilling life despite being
diagnosed with IBS, and effective management of your symptoms long-term is
key to achieving this.







Treatment and Management

IBS is a symptom-based disorder, meaning that treatment and management goals
are aimed at resolving symptoms such as abdominal pain, diarrhea, and
constipation, rather than curing the condition. There is no “cure” for IBS, but the
correct management strategy can help to control the symptoms and allow patients
to live a relatively normal life. The exact course of treatment and management for
IBS will depend on the type and severity of the symptoms experienced.

Regular follow-up appointments with healthcare professionals are essential to
monitor symptom improvement, assess the success of treatment and management
strategies, and make necessary adjustments to achieve a well-managed condition.
Discussing symptoms openly with your doctor to help them understand what is
affecting you is important. Studies have shown that patients with good
relationships with their healthcare providers report better control over their
symptoms (70). In this section of the eBook, we will cover the different ways IBS
can be managed to improve symptoms.

A large percentage of patients with IBS report that the intake of certain foods can
lead to a worsening of symptoms (71). Therefore, one of the main treatment
options for patients with IBS is via their diet. A key step for reducing IBS
symptoms is to identify whether any problem foods are triggering symptoms and
to reduce or remove them from the diet. Maintaining a well-balanced diet can
minimize the risk of nutrient deficiency and weight loss, as well as reduce the risk
of poor gut health due to an imbalance of the gut microbiome.

Here is a rough guide on how to follow a healthy, well-balanced diet:

* Include at least five portions of fruit and vegetables every day.

 Eat a variety of carbohydrates such as whole grains, potatoes, and rice - about
3-4 portions per day.

 Aim for 2-3 portions of protein a day such as meat, fish, eggs, beans, and
legumes.

 Aim for 2-3 portions of low-fat dairy or dairy alternatives a day.

* |Include small amounts of unsaturated oils and spreads.

* Limit intake of high-fat and high-sugar foods such as pastries, fast food, and
Crisps.

* Limit intake of processed foods like ready meals, pizzas, and oven chips (72).

It is important to remember that this is general advice on how to eat a balanced
diet. Every person is unique and therefore will require different amounts of each
food group. For example, an athlete will consume more protein and carbohydrates
than the average person to ensure their muscles stay strong and they have enough
energy available. Discuss your diet with a healthcare professional to ensure you are
consuming the right balance of food for you.



One possible contributing factor to IBS is an insufficient intake of dietary fiber, and
therefore healthcare professionals may suggest that an increased intake of dietary
fiber may relieve IBS symptoms (73). However, different types of dietary fiber have
different chemical structures, and therefore the health benefits are different for
each type of fiber. Dietary fibers are non-digestible carbohydrates that form the
key structures of foods such as whole grains, fruits, and vegetables. These fibers
can be divided into two main groups - soluble and insoluble fibers. In the gut,
soluble fibers can form a gel that interacts with the gut microbiome and decreases
intestinal motility (74). This is often beneficial for those with IBS-D, as it can
reduce diarrhea. On the other hand, insoluble fibers add bulk to the stool and can
help alleviate constipation, making them potentially more suitable for IBS-C
patients (75). However, responses to fiber can vary, and some individuals,
regardless of their IBS subtype may require a balanced intake of both types. It’s
essential to gradually increase fiber intake and consult with a healthcare
professional to tailor the approach to your individual needs. There is no
‘one-size-fits-all’ treatment.



Soluble Fiber VS Insoluble Fiber

The Low-FODMAP Diet

A relatively new approach to IBS treatment and management is the restriction of
fermentable oligosaccharides, disaccharides, monosaccharides, and polyols in the
diet (FODMAPSs). This is known as the low-FODMAP diet and is usually a short-term
plan to help reduce gut discomfort. FODMAPSs are a class of small non-digestible
carbohydrates that can cause gut symptoms in IBS patients. This is because they
are easily fermented by the gut microbiome, which produces gas resulting in
bloating and cramping (76). They can also draw water into the intestine, which

may contribute to diarrhea in some individuals with IBS (77).

Therefore, reducing the amount of FODMAPs consumed in the diet can be a
treatment option for IBS patients. A high intake of FODMAPs can also be linked to
factors such as visceral hypersensitivity, dysbiosis, inflammation, and other
conditions related to the cause and worsening of IBS (78). The low-FODMAP diet
can be used to test a patient’s tolerance to certain foods, enabling healthcare
professionals to identify and eliminate from the diet trigger foods that cause IBS
symptoms.

The low-FODMAP diet is a three-step elimination diet, step one is stop eating
high-FODMAP foods. Step two is slowly reintroduce foods to identify which ones
are causing trouble and ascertain tolerance levels. Step three is once identified,
avoid, or limit the intake of the food to hopefully see a reduction in symptoms (79).



Research has shown that the low-FODMAP diet can reduce symptoms of IBS and
SIBO in up to 86% of people (80). It is important to note that combining too many
low-FODMAP servings into one meal may add up to an overall higher FODMAP
meal. Also, adding smaller servings of high-FODMAP foods to a meal can still be
considered a low-FODMAP meal overall. It is all about balance.

Low-FODMAP
examples

High-FODMAP

Food group examples

RS
Vegetables
Lettuce, carrot, Garlic, beans,
cucumber onion
Fruits * Q c
Strawberries, Blackberries,
pineapple, grapes watermelon, peaches
Ay Vo
O N\
) o ]
Protein o -~ B
Chicken, eggs, Sausages, battered
tofu fish, breaded meats
Fat Q @
Oils, butter, Almonds, avocado,
peanuts pistachios
Starch, S “ " ‘ Q.
cereal, e
and grain Potatoes, tortilla Beans, gluten-based
chips, popcorn bread, muffins



Prebiotics are types of fiber that are not digested by our enzymes in the
gastrointestinal tract but are fermented by the bacteria in our gut, known as the
gut microbiome. Prebiotics therefore feed the healthy bacteria in our gut,
maintaining the balance of the gut microbiome and improving the absorption of
vitamins and minerals (81). As mentioned previously, fiber can help reduce the
symptoms of IBS, especially in IBS-C patients, meaning prebiotics could have the
same effect. However, individuals on the low-FODMAP diet can consume very low
amounts of prebiotics because they are often found in FODMAP-containing foods.

There is little evidence that suggests that prebiotics reduce IBS symptoms overall,
however, some studies have found that prebiotics increased the amount of healthy
bacteria in the gut and reduced anxiety scores in IBS patients, although other
studies found that prebiotic supplementation led to worsening of IBS symptoms
after four weeks (82). These studies looked at different strains of prebiotics, which
could explain why the results are inconsistent. The evidence is not clear on
whether prebiotics in general can improve IBS symptoms, more research is needed.

Probiotics are live microorganisms that can be supplemented via food sources and
are intended to provide health benefits. These microorganisms are generally types
of helpful bacteria or yeasts. Probiotics aim to support the gut microbiome by
helping it remain balanced, helping with digestion, breaking down medications,
supporting gut cells, and preventing an overgrowth of harmful bacteria. Studies
have found that probiotics can significantly reduce symptoms in patients with IBS
(82). If you are interested in giving either pre- or probiotics a try, talk to your
doctor who can give you advice on what to take. Each person experiencing IBS
may react differently to the same foods, meaning that a personalized approach is
the best way forward.

Based on what symptoms are being experienced and the severity of the
symptoms, medications may be recommended to help manage IBS. There are
medications specifically for IBS, and medications that are not specifically for IBS.

Medications not specifically for IBS:

* Laxatives - if increased fiber in your diet does not help with the constipation
seen in IBS-C, your healthcare provider may recommend over-the-counter
laxatives. This medication should only be used for the short term as it may
have negative health impacts when used long-term (83).

* Anti-diarrheal medications - over-the-counter medications, such as Imodium,
can help control diarrhea (84).

 Amitriptyline - this is a tricyclic antidepressant medication and is thought to
regulate the activity of the neurons that control the intestinal muscles. These
medications can therefore help reduce abdominal pain in those with IBS who
haven’t improved with first-line treatments (85).

 General pain medications (86).



Medications specifically for IBS:

* Alosetron - this medication is designed to relax the colon and slow down the
movement of waste through the bowel. Alosetron is prescribed for severe cases
of IBS-D in women who have not responded to other treatments. Alosetron has
not been studied in large numbers of men and is not approved or
recommended for men because studies have shown it has no benefit among
men with IBS (87). The exact reason for this is unknown.

* Anticholinergic medications - these medications, such as hyoscine butylbromide
(commonly sold under the brand name Buscopan), can help reduce painful
bowel spasms. They are commonly prescribed for patients who have IBS-D;
however, they can cause constipation (88).

* Eluxadoline - this medication can reduce diarrhea by reducing muscle
contractions and fluid in the intestine. Eluxadoline has side effects that include
abdominal pain, nausea, and mild constipation.

* Rifaximin - this is an antibiotic that can decrease bacterial overgrowth and
diarrhea (89), and it is often prescribed for the treatment of SIBO as well.

* Lubiprostone - this medication increases fluid in the small intestine to help stool
pass and its approved for those who have IBS-C (90).

* Linaclotide - this medication also increases fluid in the small intestine to help
stool pass through (86).

All medication should only be taken following a healthcare provider's advice.

Physical activity can improve gastrointestinal symptoms such as excess gas,
bloating, and bowel disturbances, all of which are key symptoms in IBS patients.
Also, conditions that are often associated with IBS, such as depression and anxiety,
can benefit from regular exercise (91). Despite this, studies have found that
patients with IBS partake in less physical activity than healthy controls (92). This
could be because IBS symptoms are often debilitating and physically stop patients
from being able to carry out physical exercise, or that patients are unaware of the
benefits that exercising moderately could have on their symptoms.

Studies have found that low to moderate exercise such as yoga could help relieve
symptoms such as bloating and gas (93). Research has also suggested that
physical activity promotes gut muscle contractions, improves gastrointestinal
motility, and decreases colonic transit time (all of which will improve constipation
seen in IBS-C) (91,94). However, intense, long-lasting forms of exercise such as
endurance running, or competitive cycling may trigger IBS symptoms. For
example, breath analysis of ultramarathon runners suggests an altered gut
microbiome in response to exhaustive exercise (95). This altered gut microbiome
can cause excess gas to be produced and could in turn result in bloating and
abdominal pain. Patients with IBS can respond differently to the same treatment
options and the same exercise plans. It might be necessary to experiment with
different types of exercise to understand what works best for you.



As we have discussed previously, there is a strong connection between the gut and
the brain known as the gut-brain axis. Stress plays a very key role in the severity of
the symptoms seen in IBS patients. Stressful life events, a current stressful
situation, and poor stress management in everyday life can trigger IBS symptomes.
Some patients with IBS may find that when their mental health worsens, so do
their IBS symptoms (96).

Many different psychological interventions can be used for patients with IBS who
find that emotions and stress are triggers for their symptoms. The most studied
technigue is cognitive behavioral therapy (CBT), a talking therapy that is effective
for IBS. CBT is a type of psychotherapy where negative thoughts about self and
the world are challenged to help alter unwanted behavioral patterns - for example,
stress. As we have explained, the body undergoes several physiological changes
because of evolutionary adaptions linked to a physical threat, which can disrupt
digestion as your body attempts to conserve energy to fight off the ‘threat’ (97).
CBT works for IBS patients because it can help manage the stress response in the
gut. It does this by using behavioral methods to teach positive coping strategies
for negative thoughts. This is done to relax the digestive system and take it out of
‘survival’ mode (98). Hypnotherapy has also been shown to help improve IBS
symptoms (99).

Living with IBS can be very challenging, with a life full of doctors’ appointments,
having to deal with uncomfortable gut symptoms, and feeling misunderstood by
others. However, with the right treatment plan in place, IBS can be managed to
minimize symptoms and experience a relatively normal quality of life. Monitoring
of the symptoms experienced as well as other lifestyle factors could be the key to
developing a deeper understanding of the condition and taking the correct steps
toward a managed condition.
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Take control of your gut OM E D®

health with the OMED Health

Breath Analyzer and App

@omedhealth

Take regular breath samples,
analyzing hydrogen and
methane that is produced by
the gut microbiome

Monitor symptoms and other
lifestyle factors such as diet,
sleep, exercise, and more

Receive expert support from
healthcare professionals

Make associations between
lifestyle factors and your gut
microbiome to learn how to
manage gut health

JOIN
THE Breath sampling and
WAITLIST lifestyle tracking could

provide a window into your
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The OMED Solution

OMED Health® is a dedicated, patient-centred brand developed by Owlstone
Medical, the global leader in Breath Biopsy® technology. OMED Health utilizes
Owlstone’s expertise in analyzing exhaled breath and offers patients and clinicians
access to breath-based diagnostic tests, point-of-care (PoC) devices, and detailed
resources for various health conditions. We aim to help those with digestive issues
have an improved quality of life by enabling better, and faster, understanding and
management of their conditions. In digestive health, breath testing is emerging as
an effective way for patients to monitor and manage symptoms. We have a
dedicated Advisory Group to offer informed perspectives and advice, allowing us
to deliver appropriate products and services to our customers.

A Deeper Dive Into Gut Health

For the millions of people suffering from IBS globally, digestive issues are a barrier
to living a full and comfortable life. Because IBS is highly connected to the brain,
the condition can cause problems extending beyond the gut, including depression,
anxiety, and stress. OMED Health provides these patients with tools to enable
them to take control of their gut health, leading to better overall health and
well-being.

People living with IBS can be left waiting years to receive a diagnosis and often
have little choice but to live their daily lives in discomfort, with many people
turning to fad diets, expensive supplements, apps, and devices that have little to
no scientific basis. OMED Health is establishing state-of-the-art breath analysis
technology, developed with the support of gastrointestinal health experts, to
provide people with a solution they can trust. OMED Health can offer a
scientifically backed route to allow patients to take control of their gut health.

Diagnose Certain Gut Conditions with Breath Tests

OMED Health’s gastrointestinal health
tests detect small amounts (up to parts
per million) of hydrogen and methane
gases in breath, which can be collected
at home or in the clinic. These gases
can be key indicators of gut health and
can signal the presence of certain
conditions, such as SIBO, IMO and
carbohydrate malabsorption.

We currently offer clinically validated
at-home breath testing kits which
provide a simple and safe way to
collect hydrogen and methane in the
breath to gain a better understanding
of an individual’s microbial output.

36



As we have discussed, SIBO can be a cause or effect of IBS, so taking a breath test
that can accurately diagnose such conditions can help patients better manage
their IBS and help treat any other conditions. You can self-refer on our website if
you suspect you could have SIBO.

Longitudinal Monitoring for Optimized Gut Health

Our portable OMED Health Breath
Analyzer that can monitor gut health
over time by measuring hydrogen and
methane levels in the breath is soon to
launch. The device will be
accompanied by our mobile app that
allows patients to view their hydrogen
and methane results, as well as track
symptoms and lifestyle factors, such as
diet, exercise, and sleep.

Longitudinal monitoring of IBS

symptoms and lifestyle factors can

allow patients to identify their IBS

triggers and what factors may cause them to have a flare-up. The device can
provide valuable data that can be used in conjunction with professional medical
advice to create personalized healthcare plans for ongoing gut health
management. By combining our breath test data with expert support, we aim to
help patients make meaningful changes that can alleviate digestive discomfort but
also monitor improvements to IBS symptoms and quality of life.

You Can Trust OMED Health

Our breath testing kits are already in use by multiple NHS trusts across the UK.
The OMED Health website provides a platform for the sale of our clinical tests, as
well as offering access to news, articles, events, and other content. For more
information about OMED Health and the digestive health breath tests we offer,
visit our website at https://omedhealth/com/. We can help you take control of
your gut health.

Further Resources

https://www.nhsinform.scot/illnesses-and-conditions/stomach-liver-and-gastrointestinal-tract/irritable-
bowel-syndrome-ibs/managing-irritable-bowel-syndrome-ibs/

https://www.mkuh.nhs.uk/patient-information-leaflet/a-self-help-guide-for-people-with-irritable-bowel-
syndrome

https://www.nhs.uk/conditions/irritable-bowel-syndrome-ibs/

https://www.mayoclinic.org/diseases-conditions/irritable-bowel-syndrome/diagnosis-treatment/
drc-20360064

https://omedhealth.com/food-intolerances-ebook/

https://omedhealth.com/sibo-ebook/
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