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Purpose: The purpose of this lecture is the educate the listener on dietary options in the
management of Irritable Bowel Syndrome (IBS).
Overview: IBS is a common condition with heterogeneity in pathogenesis and clinical
presentation. Current treatment options are targeted at symptom relief. Dietary therapy
for IBS has been poorly studied in the past, however newer evidence suggests the use
of certain diets, such as the low FODMAP diet, as an intervention in patients with IBS
for symptom improvement. Other dietary strategies are frequently tried but lack quality
evidence behind their use. Certain supplements, such as fiber, probiotics, and
peppermint oil, have also been studied and are favored for use in IBS patients with
specific caveats which will be discussed.
Educational Objectives:
At the conclusion of this lecture, the listener should be able to:
1. Understand the rationale behind supplement and dietary therapy to target certain
disease mechanisms in IBS.
2. Identify the key dietary interventions which are recommended by guidelines for use in
IBS patients
3. Understand the efficacy and implications of dietary and supplemental therapies for
IBS patients

“Let Food Be Thy Medicine”:
Diet and Supplements in the Management of Irritable Bowel Syndrome
Irritable bowel syndrome is a condition which is diagnosed based on symptoms
defined by the Rome IV criteria. These criteria require the presence of abdominal pain
and altered bowel habits. Symptoms should be present without a structural cause or
any significant warning signs such as bleeding, weight loss or anemia, or nocturnal
symptoms. Irritable bowel syndrome (IBS) is becoming increasingly common and costly.
It is the most commonly diagnosed condition by gastroenterologists, affecting 11% of
the world population and 12% of the US population. This condition equates to significant
financial burden in healthcare, accounting for almost 6 million prescriptions and $20
billion in healthcare-related costs. All-cause costs have been estimated annually at
$11,182 to $13,038 per patient [1].
The pathogenesis of IBS is multifactorial and heterogeneous among patients with
alterations in motility, visceral sensation, the microbiome, brain-gut interaction via the
central and enteric nervous systems, mucosal immune function, bile acid metabolism
and intestinal permeability. More recent studies have turned attention to the interplay
between the microbiome, immune function, gut sensation and motility. The microbiome
of IBS patients has a different luminal bacterial composition with fewer Bifidobacteria,
and Faecalibacterium prausnitzii sp and more Lactobacillaceae, Bacteroides,
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Enterobacteriaceae [2, 3]. These alterations in the microbiome have effects of
increased visceral hypersensitivity with colonic distension in animal models. IBS
patients have alterations in immune activation by increased toll-like receptor expression
and production of pro-inflammatory cytokines. Degradation of tight junction proteins
and increased intraepithelial permeability has been observed. This dysbiosis has effects
on gut function and is an important player in the pathogenesis of IBS.
With the heterogeneity of symptoms and multiple postulated mechanisms of
disease, therapeutic options for IBS have been disappointing. Current medications for
IBS target certain mechanisms such as motility or secretion or the microbiome. In
randomized controlled trials (RCTs), these medications offer therapeutic gains ranging
from only 8-20% over placebo, making maybe less than ½ of patients better (Table 1).
Table 1. Current FDA-Approved Therapies for IBS

A significant portion of patients turn to self-directed care or use “alternative”
medicines for their symptoms. Foods have been used medicinally for thousands of
years. Hippocrates, the father of modern western medicine, was quoted: “Let food be
thy medicine and medicine be thy food”. Medicines derived from foods or plants have
become more widely available especially with online shopping and increase in health
food stores. These alternative medicines, supplements, or medical foods are not
regulated by the FDA. They are not held to the rigorous standards in clinical trials,
lending to variability among trial results. Dietary studies have been largely of poor
quality with small size, lack of blinding and randomization, and significant bias. More
recently certain diets and supplements have gained some momentum in research
studies in IBS.
Fiber Supplementation
Increase in dietary fiber has been recommended by physicians for IBS for decades.
Fiber has effects on colonic secretions, motility, and the microbiome. Soluble fiber
mixes with water creating a gel-like matter which is digested by bacteria and improves
stool viscosity. Insoluble fiber increases stool volumes. Fiber supplementation has been
adopted into practice, however studies on fiber use had poor methodology and high risk
of bias. To date, there have been 15 RCTs of fiber use in IBS in 1048 patients which
showed significant effect in global symptoms [4]. There was a statistically significant
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benefit for use of ispaghula or psyllium compared to placebo. Bran, which is an
insoluble fiber, had no significant effect in IBS symptom relief. Soluble fiber is a
reasonable low-cost intervention and recommended for patients with constipation.
Probiotics, Prebiotics, and Synbiotics
Alterations in the gut microbiome contribute to the pathogenesis of IBS, which is also
supported by symptoms of IBS developing after an infection, known as post-infectious
IBS. This raises the question whether using agents to alter the microbiome improves
IBS symptoms. Probiotics, prebiotics, and synbiotics have emerged as agents which
modify the microbiome for benefit to the host. Probiotics are live microorganisms which
may confer health benefit. Prebiotics are the substrates which are utilized by the
present gut microorganisms which essentially feed the microbiome. Synbiotics are a
mixture of substrates (prebiotics and live organisms) which would act synergistically to
promote the growth of certain beneficial organisms. There have been 18 new RCTs
assessing efficacy of probiotics in IBS in the past 5 years alone [5]. Two RCTs of the
prebiotic fructo-oligosaccharide versus placebo reported no significant difference in IBS
symptoms with prebiotic use. One study evaluating a high-dose and low-dose prebiotic
galacto-oligosaccharide showed significant improvement in overall symptoms and no
change in abdominal pain. The two RCTs of synbiotic use in IBS were conducted in Italy
and S Korea with both trials showing positive results without statistically significant
effect in reducing symptoms. Based on the current evidence, probiotics are
recommended for the improvement of symptoms, particularly bloating and flatulence, in
IBS patients. There is not enough evidence to support the use of prebiotics or
synbiotics. Probiotics come in many different varieties and are sold as combinations,
tablet or liquids, and refrigerated forms. Combinations of probiotics, Lactobacillus sp,
Bifidobacteria sp, and Streptococcus sp confer beneficial effects in IBS, yet which
specific combination or species still remains unclear.
Peppermint Oil
Peppermint oil has been used for its health benefits for many years, dating back to
the 1700s, and has been most studied in IBS. Peppermint oil has been shown to exert
effects on smooth muscle calcium channels and opioid receptors leading to muscle
relaxation, changes in contractions or motility, and alteration of pain sensitivity. A
systematic review and meta-analysis of five randomized controlled trials of peppermint
oil (197 patients on peppermint oil and 195 on placebo) favored its use over placebo
(RR 2.23 (95% CI 1.78 to 2.81)) [6]. Global improvement of IBS symptoms and
improvement in abdominal pain was seen in patients receiving peppermint oil compared
to placebo. These effects on pain improvement are quick-acting, modest, and typically
short-lived. Peppermint oil is recommended for use in IBS patients for pain, with the
caveat that the data is based on few small studies with specific formulations of the
supplement.

4

Dietary Therapy for IBS
The vast majority of IBS patients perceive their symptoms as related to either
specific foods or meal intake in general [7]. While many patients jump to the conclusion
that this implies a food allergy, there are many potential explanations for such
postprandial exacerbations of symptoms, most of which represent activation of
physiologic rather than allergic responses. Foods with high content of fat and spice are
thought to give rise to GI symptoms. When surveying 197 Swedish patients with IBS
about foods as triggers for their symptoms, the culprit foods were those containing
carbohydrates and histamine. Contrary to popular belief, fatty foods were less
commonly identified as triggers. Histamine and other biogenic amines occur in fish,
fermented foods, vegetables, wine and beer. High levels of histamines can provoke
symptoms such as nausea, abdominal pain and diarrhea. Alternatively, foods may not
contain a significant amount of histamine but may trigger an endogenous histamine
release. Still patients cannot help relating their symptoms to food intake and continue to
search for triggers. They are trying different strategies to manage their symptoms and
doing this without any medical guidance. A survey of 1500 Gastroenterologists across
the US found that 50% of patients try a form of exclusion diet based on food triggers,
and a ¼ of patients have tried a gluten-free diet(GFD) [8]. Dietary modification is
ubiquitous and commonplace in clinical practice.
Exclusion Diets Based on Testing
Many patients keep food diaries or trial exclusion diets based on triggers. When
rechallenged with the foods they perceive as triggers, the majority of patients do not
report exacerbation of symptoms. Certain commercially available tests are based on gut
immune activation to specific foods and claim to identify food intolerances, however
these tests are not validated. The tests can be quite costly (up to $1000 per panel) with
poor coverage by commercial providers. IgG-based food allergy panel testing is
frequently requested by patients and performed with insufficient data to support this
practice. Food-related IgG4 testing is also available, but only indicates repeated
exposure to foods, and does not indicate allergy, intolerance, nor hypersensitivity. IgG
or IgG4 Food-allergy testing is not recommended by the GI and Allergy societies.
Exclusion diet based on leukocyte antibody testing (LAT) of peripheral blood or the
ALCAT test was studied in one trial in IBS patients. Fifty-eight patients randomized to
an exclusion diet based on LAT or sham diet reported improvement in symptoms,
however no significant difference was seen in overall quality of life and adequate relief
of symptoms [9]. These results spark interest in immune activation in IBS and larger
studies are needed.
Lactose Restriction
Many IBS patients attribute their symptoms to milk or dairy intolerance. This selfreported intolerance does not correlate with objective evidence of malabsorption, such
as hydrogen breath testing. Older poor-quality trials reported robust symptom response
to lactose restriction. This response may be a consequence of lactase deficiency, yet a
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study providing lactase supplementation to IBS patients did not show improvement of
their symptoms [10]. There are no blinded or controlled trials which show benefit for
lactose restriction. Hence there is no high-quality evidence to support use of lactose
restriction in IBS patients.
Gluten Restriction
Some patients attribute their IBS symptoms to gluten or wheat ingestion.
Attention to gluten-related conditions, including Celiac Disease and gluten intolerance or
allergy, has increased dramatically, reflecting the marked growth of the glutenfree food industry. This has extended to the population of healthy individuals who
believe that adhering to a GFD may have benefits on overall health regardless of GI
symptoms. The prevalence of people who avoid gluten has more than tripled from 2009
to 2014, with nearly 3 million people following a GFD. There are two well-recognized
clinical entities where GI symptoms are triggered by gluten, which may present with
symptoms similar to IBS. Celiac Disease (CD) is an enteropathy where gluten exposure
to genetically predisposed individuals with HLA DQ2 or DQ8 genotype results in
inflammation characterized by infiltration of the lamina propria and epithelium with
lymphocytes and villous atrophy. Patients have elevated serum biomarkers and may
have extra-intestinal manifestations such as a rash called dermatitis herpetiformis or
vitamin deficiencies or osteoporosis. Non-celiac gluten sensitivity (NCGS) is an entity
where patients have symptoms related to gluten intake and improve on a gluten-free
diet without any genetic predisposition or serum biomarker elevation or enteritis. The
pathogenesis of NCGS has some hallmarks of innate immune system activation,
however this has not been clearly defined. Since patients with Celiac Disease and
NCGS present with symptoms paralleling IBS, it is of utmost importance to exclude CD
due to long-term implications such as malignancy, infertility, and osteoporosis. What is
alarming though is that 62% of adults who report an intolerance to gluten have not had
appropriate biomarkers and testing for CD before initiating a gluten-free diet.
Gluten-free diets may help for certain IBS patients. A double-blinded RCT
exposed patients without Celiac Disease who previously responded to gluten-free diet
to either gluten or placebo diets. Of the 19 patients in the gluten arm, 68% of patients
reported uncontrolled symptoms compared to 40% of patients in the placebo arm.
Patients exposed to gluten complained of worsening pain, bloating, stool consistency,
and fatigue [11]. While other trials suggest improved outcomes for patients on glutenfree diet, there are only two small randomized controlled trials assessing gluten-free diet
in IBS involving 111 participants. Both trials reported statistically significant results,
however in a pooled analysis, the results were not statistically significant [12]. Perhaps
a more personalized approach may increase the efficacy of gluten restriction in IBS
patients. One study explored the effects of gluten-free or gluten-containing diets on
patients with diarrhea-predominant IBS. A gluten-containing diet was associated with
increased bowel movements and small bowel permeability, especially in those positive
for HLA DQ8 or DQ2 [13]. Patients with diarrhea-predominant symptoms may have a
better response. Another explanation for the unconvincing evidence for gluten-free diet
is perhaps the issue is not gluten alone but the other components of wheat products
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causing symptoms. Fructans are a polymer of fructose molecules that are present in
many foods and grains including wheat, barley, rye, onions, and garlic. Wheat also
contains other proteins called amylase trypsin inhibitors which can exacerbate GI
symptoms. To test this hypothesis, a study from Norway took 59 patients with selfreported gluten sensitivity and randomized them to fructan diet, gluten diet, or placebo
for one week [12]. Results demonstrated significantly higher symptom scores after
fructan intake rather than gluten intake or placebo (Figure 1). The problem may not be
gluten specifically, but rather the fructans in wheat which lead to symptoms.
Figure 1. Effect of Gluten and Fructan on Patients with IBS and Gluten Sensitivity [14]

Low FODMAP Diet
A group in Australia developed a diet that focused on lowering the amount of
poorly absorbed, fermentable carbohydrates collectively, called the low FODMAP diet.
FODMAPs are fermentable oligo-, di-, and monosaccharides and polyols.
Oligosaccharides include fructans such as onions, shallots, garlic, barley, cabbage,
artichoke, asparagus and galacto-oligosaccharides like beans and chickpeas. Foods
high in monosaccharides like fructose include apples, pears, watermelon, and mango.
Examples of polyols are sorbitol, mannitol, and other artificial sweeteners. FODMAPs
are characterized by limited small intestinal absorption and are broken down by bacteria
to short chain fatty acids (SCFAs). SCFAs create high osmotic activity which increases
intestinal secretions and water content and lowers luminal pH. In healthy individuals,
functional MRI testing after ingesting fructose showed increased small bowel water
content [15]. Ingestion of fructose and inulin, which is a fructan, also led to increased
hydrogen breath production and increased colonic luminal distension. These effects
rarely cause symptoms in healthy subjects. When coupled with visceral hypersensitivity
in IBS patients, these effects have the capability of inducing significant GI
symptoms. High FODMAP foods exert effects on the colon through bacterial
fermentation which produces higher levels of hydrogen and methane gas. IBS patients
on high FODMAP diets have been shown to produce higher levels of breath hydrogen
than healthy volunteers and higher breath hydrogen levels than IBS patients on a low
FODMAP diet [16]. FODMAPs induce effects on the small intestine and colon which
lead to pain, gas/bloating, and altered bowel movements in IBS patients (Figure 2).
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Figure 2. FODMAP effects on the small intestine and colon lead to symptoms

There is growing data which supports the use of the low FODMAP diet (LFD) in
IBS. Seven randomized controlled trials evaluated 397 participants on a low FODMAP
diet compared to either an alternate sham or placebo diet, an IBS diet based on NICE
guidelines, or high FODMAP diet. The low FODMAP diet was effective in improving IBS
symptoms with a RR of continued symptoms on a low FODMAP diet of 0.69 (95% CI
0.54 to 0.88). The NNT for the FODMAP diet was 5 (95% CI 3 to 11) [17]. An earlier
randomized controlled trial compared the FODMAP diet to placebo and provided all
participants with their meals. Symptom scores and stool samples were analyzed of 30
patients and 8 controls randomized to LFD or typical Australian diet for 21 days. IBS
patients on LFD had lower overall symptom scores than patients on typical Australian
diet. Individual symptoms of pain, bloating, and flatulence were also improved. There
was no significant difference in fecal indices such as stool weight, frequency, water
content, and form [18]. More recently, a study compared the effects of a low FODMAP
diet to an IBS diet based on NICE (National Institute for Health and Care) guidelines in
patients with diarrhea-predominant symptoms. There was a higher number of
abdominal pain responders in the LFD group compared to the NICE diet (51% vs.
23%, P=0.008) [19]. Though there was no significant difference in adequate relief of
symptoms or the composite end point between the groups. Compared with baseline
scores, the low FODMAP diet led to greater reductions in average daily scores of
abdominal pain, bloating, consistency, frequency, and urgency. More studies report IBS
symptom improvement on the low FODMAP diet.
The diet is not just eliminating high FODMAP foods. It begins with an elimination
period for 4-6 weeks which is viewed as a diagnostic test to identify patients sensitive to
FODMAPs. Those who fail to improve do not continue the diet. Those with response
should be instructed on reintroducing foods which contain FODMAPs gradually to
identify their sensitivities. This information should then be used to liberalize and
personalize their diet to minimize symptoms. The FODMAP diet can limit calcium intake
significantly to less than daily recommended intake (<800mg/d ) during the elimination
phase [20]. It also limits fiber intake. While there may be slight differences in
micronutrient intake, such as thiamine and riboflavin, during the diet, these are still
within normal range and not significant clinically.
The FODMAP diet also has the ability to alter immune regulation in the gut
(Figure 3). Hustoft and colleagues reported improved IBS symptoms and decreased
pro-inflammatory cytokines IL-6 and IL-8 in their double-blinded RCT of LFD [21]. In
another study, urinary histamine, a marker of immune activation, decreased 8-fold in
those on the low FODMAP diet [22]. The diet alters the microbiome with reduction in
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concentration of species and a decrease in total bacteria. Certain beneficial species,
Bifidobacteria, Actinobacteria and Faecalibacterium prausnitzii, were less abundant in
IBS patients on the low FODMAP diet, which some speculate to be a result of reducing
dietary prebiotic components. These effects are short-lived as several of these bacteria
rebounded after 10 days of high-fructooligosaccharide (high FODMAP) supplementation
[21].
Figure 3.Effects of low FODMAP diet on immune response and microbiome [21, 22]

Currently there are no identifiable characteristics that predict response to the
diet. A Norwegian study analyzed gut microbial composition as a marker for the
response to FODMAP diet by assessing 54 fecal bacterial markers with 16s rRNA
sequencing. Responders had higher level of markers for Bacteroides fragilis,
Acinetobacter, Ruminiclostridium, Streptococcus and Eubacterium and lower levels of
markers for Clostridia, Actinomycetes, and Shigella/Escherichia [23]. Another study
measured volatile organic compounds in gases emanated from stool in patients on a
low FODMAP diet. Results showed certain patterns of volatile organic compounds could
identify patients who are responders to the low-FODMAP diet or a probiotic supplement
with a mean accuracy of 97% and 89% respectively [24]. Perhaps gut microbiota
composition or VOC profiling may develop as tools to identify response to dietary
FODMAP restriction, however further studies are necessary.
Implementation and adherence to the diet can be an arduous task for many
patients. Removal of dairy products, wheat products, certain fruits and vegetables and
sweeteners can make food options quite limited. Physicians lack the time and
sometimes the expertise in counseling patients on diet modifications. Referral to a
dietician is recommended when feasible. If the dietician visit is not covered by
insurance, patients can use online support and even apps such as the Monash
FODMAP app to identify foods. Recipe books and blogs by registered dieticians are
available online which can guide patients on meal preparation. The FODMAP diet has
been viewed by gastroenterologists as a primary strategy for therapy in IBS. Many GIs
consider the diet as effective, if not better, than current medical treatments. The
American College of Gastroenterology has suggested a low FODMAP diet in the
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guidelines for management of IBS for overall symptom improvement based on the
current available data. They recommended against the use of gluten-free diet or
exclusion diets based on antibody or leukocyte activation testing [17]. Personalized
dietary modification, i.e. gluten or wheat avoidance or diet based on testing, still needs
further study. How to identify patients with higher likelihood of response to dietary
therapy is also an area of growing interest. Dietary strategies for the management of
IBS are becoming more evidence-based than in earlier practice and a primary strategy
for therapy in IBS, similar to other chronic disease conditions such as diabetes or
cardiovascular disease.
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