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Abstract

Introduction: Food is a recognized trigger for most patients with irritable

bowel syndrome (IBS). In recent years, an emerging evidence base has iden-

tified dietary manipulation as an important therapeutic approach in IBS.

Sources of data: Original and review articles were identified through select-

ive searches performed on PubMed and Google Scholar.

Areas of agreement: Randomized controlled trials have supported the use

of a diet that restricts a group of short-chain carbohydrates known collect-

ively as fermentable oligosaccharides, disaccharides, monosaccharides and

polyols (FODMAPs). There is evidence that specific probiotics may improve

symptoms in IBS.

Areas of controversy: The role of a high-fibre diet remains subject to

ongoing debate with a lack of high-quality evidence. The long-term durability

and safety of a low FODMAP diet are unclear.

Growing points: A paradigm shift has led to a focus on the relationship

between diet and pathophysiological mechanisms in IBS such as effects

on intestinal microbiota, inflammation, motility, permeability and visceral

hypersensitivity.

Areas timely for developing research: Future large, randomized controlled

trials with rigorous end points are required. In addition, predictors of

response need to be identified to offer personalized therapy.
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Introduction

Irritable bowel syndrome (IBS) is one of the com-
monest diagnosed gastrointestinal conditions. It can
be subclassified according to the ROME III criteria
for functional gastrointestinal disorders.1 This cate-
gorizes patients according to the predominant stool
type: diarrhoea predominant (IBS-D), constipation
predominant (IBS-C), mixed (IBS-M) or unsubtyped
(IBS-U). A positive diagnosis of IBS can be made
using symptom-based criteria; however, it is import-
ant to exclude any gastrointestinal alarm symptoms
such as weight loss, rectal bleeding, onset after 50
years of age, family history of colorectal cancer and
an abdominal mass. In addition, it is prudent to send
serology to exclude coeliac disease which is common
and can mimic the symptom complex of IBS.

The majority of patients with IBS report that food
can trigger gastrointestinal symptoms.2 There is a
high frequency of perceived food intolerance in
patients with IBS, and as a result, dietary manipula-
tion is a commonly adopted self-management strat-
egy.3 The lack of quality evidence has historically
limited the use of dietary therapies in clinical prac-
tice. However, in recent years, an evidence base has
grown to support dietary manipulation as a thera-
peutic approach.

FODMAPS/Carbohydrate

The most compelling evidence exists for a diet that
restricts a group of short-chain carbohydrates known
collectively as fermentable oligosaccharides, disac-
charides, monosaccharides and polyols (FODMAPs).4

They include fructo-oligosaccharides (FOS), e.g.
wheat, galacto-oligosaccharides (GOS), e.g. legumes,
lactose, fructose and polyols, e.g. sorbitol (a com-
monly used sweetener). FODMAPs are incompletely
absorbed in the small bowel; rapid fermentation of
these substrates leads to gas production and
increased luminal water content secondary to an
osmotic effect.5 The net result is luminal distention
that may account for symptoms in patients with IBS.

A general reduction in carbohydrates demon-
strated positive results in a prospective observational
study involving 13 participants with moderate to

severe diarrhoea predominant irritable bowel syn-
drome (IBS-D). Participants were provided a 2-week
standard diet and then 4 weeks of very low carbohy-
drate diet (VLCD); 77% reported adequate relief of
symptoms during the VLCD, and abdominal pain
scores were significantly improved.6

Restriction diets for fructose and sorbitol have
demonstrated efficacy in a number of uncontrolled
observational studies in patients with functional
gastrointestinal disorders.7–9 A retrospective study
demonstrated the efficacy of a fructose-/fructans-
restricted diet in 62 patients with IBS and fructose
malabsorption.10 Followed up over a median dur-
ation of 14 months, 74% of patients demonstrated a
positive response to all abdominal symptoms
(defined as an improvement by at least 5 points on a
−10- to 10-point scale) with a relatively high adher-
ence rate of 77%. However, a clear limitation of this
study was its uncontrolled and retrospective design.
A subsequent randomized, double-blinded, quadruple-
arm, placebo-controlled, re-challenge trial involving
25 patients with IBS and fructose malabsorption
who had previously responded to a low FODMAP
diet added evidence that restriction of fructose and
fructans was responsible for the associated symptom
improvement.11 Twelve patients had IBS-D, five had
IBS-C and eight had alternating bowel habits. Parti-
cipants were re-challenged with escalating doses of
fructans, fructose, fructose/fructans mix and glucose
(placebo) which were administered as drinks three
times a day. Symptoms scores based on a 100-mm
visual analogue scale were significantly higher in the
fructose, fructans and fructose/fructans mixture
arms compared with glucose. In addition, the symp-
toms were dose dependent.

Moreover, the FODMAP hypothesis was sup-
ported by a randomized, single-blinded, crossover
intervention trial involving 15 healthy controls and
15 patients with IBS determined by the ROME III cri-
teria where participants received a high and low
FODMAP diet for 2 days with a 7-day washout
period.12 In terms of IBS subclass, four had IBS-D,
seven had IBS-C, two had IBS-M and two had IBS-U.
Higher levels of hydrogen were excreted in breath
testing with the high FODMAP diet in normal con-
trols and to a greater extent in IBS patients. The high
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FODMAP diet was associated with an increase in
gastrointestinal symptoms and lethargy in the IBS
subgroup.

A UK-based, non-randomized study compared a
low FODMAP diet with a standard national dietary
advice provided by the National Institute for Health
and Clinical Excellence (NICE) guidelines for IBS.
ROME III criteria were not used and instead IBS was
defined using NICE criteria (abdominal pain or
bloating or discomfort or change in bowel habit for
at least 6 months). Patients consecutively attended a
follow-up dietician outpatient clinic; 43 patients
received low FODMAP advice while 39 received
standard advice (e.g. having regular meal times,
restricting caffeine/alcohol, adjusting fibre intake).
Patients in the low FODMAP group had a signifi-
cantly greater improvement in composite symptom
scores and more patients reported an improvement
in bloating, abdominal pain and flatulence.13

Further to this, a small randomized controlled
trial compared a habitual diet with a low FODMAP
diet for 4 weeks in 41 patients with IBS.14 IBS was
defined using ROME III criteria. Those with bloating
and/or diarrhoea were included. Patients with consti-
pation predominant IBS were excluded. At follow-up,
there was a reduction in overall symptoms with lower
severity scores for bloating, tiredness and flatulence
in the intervention group. A major limitation in the
study was the absence of blinding of diets to partici-
pants, and a degree of response in the intervention
group could be attributed to a placebo effect.

A recent randomized controlled, single-blinded,
crossover trial involved 30 patients with IBS and 8
healthy controls.15 The IBS participants were sub-
classified according to ROME III criteria: 10 had
IBS-D, 13 had IBS-C, 5 had IBS-M and 2 had IBS-U.
Participants were randomly allocated to a 3-week
diet low in FODMAPs or a typical Australian diet,
with crossover after at least 21 days where their
usual diets were consumed; the second interventional
diet was not commenced until symptoms returned to
a baseline level. Strengths of the study included
the provision of all food by the investigators and
blinding of the diets to participants. Global gastro-
intestinal symptoms were almost halved including
subjects across all four subtypes of IBS, and individual

symptoms (bloating, abdominal pain and passage of
wind) were significantly reduced while on the low
FODMAP diet while no significant change was
reported among healthy controls. A significant
reduction in dissatisfaction with stool consistency
was observed in both the IBS-C and IBS-D subtypes;
the IBS-U and IBS-M groups were too small to
analyse. In addition, adherence rates were noted to
be high; 80% of IBS participants and 100% of con-
trols were adherent to the low FODMAP diet using
the authors definition as compliance for at least 17
of the 21-day diet.

There is now high-quality evidence to support the
use of a low FODMAP diet as an effective interven-
tion for the reduction of gastrointestinal symptoms in
patients with IBS. The key studies are outlined in
Table 1. An important concept is that the FODMAP
hypothesis involves a general restriction of carbohy-
drates in contrast to previous empirical individual
elimination diets. Detailed practical accounts of
implementing the low FODMAP diet have been
described elsewhere.16,17 The diet has only been eval-
uated in trial settings where it has been delivered by a
specialist dietician and alternative forms of patient
education have not been studied. Its efficacy in clinical
practice needs to be determined where similar levels of
dietician input may not be as readily accessible and
long-term adherence rates may not be as high. Larger
long-term studies are required to investigate whether
effects are durable, identify predictors of response to
the diet and determine the safety of the restricted
FODMAP approach.

Fibre

Traditionally, a high-fibre diet has been recom-
mended to patients with IBS, although its role
remains subject to ongoing debate with a lack of
high-quality evidence and contradictory data. The
vast majority of evidence relates to fibre supplements
with little evaluation of increased dietary intake
from regular foods.

A Cochrane review completed in 2011 evaluated
12 randomized controlled trials of bulking agents
(total 621 patients included) and found no beneficial
effect with either soluble or insoluble fibre over
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placebo in improving symptoms scores, global assess-
ment or abdominal pain.18 A meta-analysis pooled
data from 12 trials with a total of 591 patients with
IBS, trials compared fibre (ispaghula, bran or ‘concen-
trated’ fibre of unspecified type) with placebo or a
low-fibre diet in one trial.19 A beneficial effect was
seen when ispaghula was evaluated in six trials, with
a number needed to treat of six compared with
placebo. It should be noted that when only five of the
studies were included in the analysis (scoring 4 or
more on the Jadad scale), the effect only reached mar-
ginal statistical significance. It has been suggested that
the discrepancy between reviews exists due to a

difference in end points used; the meta-analysis used a
combined end point for both global IBS symptoms
and abdominal pain while in contrast the Cochrane
review analysed them independently.20

A more recent randomized controlled trial involv-
ing 275 patients with IBS in a primary care setting
based in the Netherlands compared the effects of
psyllium, bran or placebo (rice flour) over a 12-week
period.21 Psyllium provided significantly higher
response rate compared with placebo with 57% of
patients achieving response (defined as >2 weeks
adequate relief per month) during the first month of
treatment and 59% during the second month;

Table 1 Summary of key studies supporting the use of a low FODMAP diet

Study design Participants Outcomes

Retrospective (uncontrolled) study using a
restrictive diet in fructose/fructans9

IBS (n = 62) with fructose
malabsorption

74% demonstrated a positive response to
all abdominal symptoms over a median
duration of 14 months. Adherence rate
of 77%.

Randomized, double-blinded,
quadruple-arm, placebo-controlled,
re-challenge trial. Subjects re-challenged
with escalating doses of fructans,
fructose, fructose/fructans mix, glucose
(placebo)10

IBS (n = 25) with fructose
malabsorption who
previously responded to low
FODMAP diet

Symptoms score significantly higher in
fructose, fructose/fructans mix
compared with glucose.
Dose-dependent relationship

Randomized controlled, single-blinded,
crossover interventional trial.
Participants received high and low
FODMAP diets for 2 days with 7-day
washout period11

IBS (n = 15) and Controls
(n = 15)

Higher levels of breath hydrogen produced
on high FODMAP diet.

Gastrointestinal symptoms and lethargy
significantly induced by high FODMAP
diet in patients with IBS.

Non-randomized study comparing low
FODMAP diet with standard dietary
advice12

IBS (low FODMAP, n = 39, and
standard advice, n = 39)

Gastrointestinal symptom scores
significantly lower in low FODMAP
group

Randomized controlled trial comparing
habitual diet with a low FODMAP diet
over 4 weeks. Diets not blinded to
participants13

IBS (n = 41) Reduction in overall symptoms in
intervention (low FODMAP) group
with significantly more patients
reporting adequate control compared
with the habitual diet.

Randomized controlled, single-blinded,
crossover trial. Participants allocated to
low FODMAP diet or typical Australian
diet for 3 weeks, with subsequent
crossover14

IBS (n = 28) and Controls (n = 8) Global gastrointestinal symptoms almost
halved and individual symptoms
(bloating, abdominal pain, passage of
wind and dissatisfaction with stool
consistency) significantly reduced in
IBS patients on the low FODMAP diet
while no significant change reported
among controls.
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however, the difference ceased being significant
during the third month. Conversely, bran was only
found to be more effective than placebo in the third
month. There was a considerable dropout rate of
40% before completion; the highest being in those
randomized to bran.

Key limitations have already been highlighted in
the methodology of published studies relating to
fibre supplementation in IBS including inconsistent
outcome measures, challenges with adequate blind-
ing of participants, small sample sizes, a recruitment
bias of participants from secondary/tertiary care,
lack of reporting of IBS subtype and pre-study
dietary fibre intake.22

Gluten

A hypothesis that gluten can cause gastrointestinal
symptoms in IBS in the absence of any evidence of
coeliac disease has been referred to as non-coeliac
gluten sensitivity (NCGS). There is minimal evidence
to support a gluten avoidance strategy in IBS.

A randomized controlled trial evaluated the use of
a 4-week gluten-containing or gluten-free diet in 45
patients with diarrhoea predominant irritable bowel
syndrome (IBS-D) alongside HLA-DQ2/D8 genotype
analysis. A gluten-containing diet resulted in more
bowel movements per day and associated with higher
small bowel permeability. The effect was more
marked in those who were HLA-DQ2/8 positive.23

A double-blind, randomized, placebo-controlled,
re-challenge trial using gluten was conducted for 6
weeks in 34 patients with IBS who reported prior
symptom improvement on a gluten-free diet for at
least 6 months.24 Coeliac disease was excluded on the
basis of genotyping (absence of HLA-DQ2 and
HLA-DQ8) or in those that expressed the HLA-DQ2
or HLA-DQ8 haplotype by normal duodenal biopsy
while on a gluten diet. All participants were negative
for tissue transglutaminase and endomysial anti-
bodies. Gastrointestinal symptoms and tiredness were
significantly greater in the gluten group in comparison
to placebo. There was no association with HLA-DQ
haplotype.

However, a more recent randomized, double-
blind, placebo-controlled, crossover trial using the

same inclusion criteria as the previous study investi-
gated the effects of three diets (high gluten, low
gluten or control with no additional protein) fol-
lowed by a washout period and a 3-day re-challenge
in 37 participants. Gluten-specific effects were
witnessed in only 8% and were not reproduced.
Moreover, a low FODMAP diet was provided for
the 2-week period prior to commencing the inter-
ventional diet, and during this period, the majority
of participants reported an overall improvement in
gastrointestinal symptoms.25

Probiotics

Probiotics are live organisms that when ingested in
adequate amounts confer a health benefit to the
host.26 Evidence exists to suggest that probiotics may
exert an effect in IBS through a number of mechan-
isms including attenuation of visceral hypersensitivity,
altering integrity of the GI mucosa, GI dysmotility
and immunomodulation. There is a growing interest
in the role of intestinal microbiota in functional
gastrointestinal disorders, and this topic was recently
covered in detail in a Rome foundation report.27

A number of systematic reviews have been pub-
lished comparing probiotics to placebo in adults
with IBS.28–32 Meta-analyses have demonstrated a
modest beneficial effect on global symptoms,
abdominal pain and flatulence.33 However, studies
are substantially heterogeneous with variable study
designs, using different species and strains of which
some appear to be more effective for particular
symptoms. There is a clear need for high-quality,
large trials using standard outcome measures and
well-characterized probiotic preparations.

Similarly, there are limited data to support the use
of prebiotics. A prebiotic is a product that when
ingested encourages the growth of beneficial bacteria
in the host. One double-blind, placebo-controlled
trial compared a trans-galacto-oligosaccharide with
placebo in 44 patients with IBS as confirmed by the
ROME II criteria.34 The prebiotic stimulated the
growth of bifidobacteria and alleviated symptoms.
Although promising, it is clear that further studies are
required before prebiotics are recommended in clinical
practice.
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Lipids

Subjective surveys have indicated that many patients
with IBS associate symptoms with ‘fatty foods’.
Patients with IBS have enhanced colonic motor activ-
ity, exaggerated rectal hypersensitivity and delayed
gas transit in response to duodenal lipids.35 There
are little clinical data on this subject with no rando-
mized controlled trials evaluating the role of lipid
modification as an intervention in patients with IBS.

Food allergy testing

Many patients with IBS believe they suffer from a
‘food allergy’, and the prevalence of atopic condi-
tions has been reported to be higher in those with
IBS.36 However, there is little evidence to support the
role of serum food-specific immunoglobulin (Ig)E
testing in IBS, and other methods such as skin prick
tests have not been sufficiently evaluated.

There has been an increase in the availability of
‘food intolerance’ testing using serum IgG antibodies
proposed to assist with exclusion diets. A few small
studies have demonstrated positive results with such
an approach including a 12-week trial randomized
controlled diet where patients with IBS on an
IgG-based exclusion diet had a significantly greater
reduction in symptoms than those on a sham diet.37,38

However, limitations in such studies have resulted in
both the European Academy of Allergy, Asthma and
Immunology (EAACI) and the American Academy of
Allergy, Asthma and Clinical Immunology (AAAAI)
to recommend that IgG testing to foods should not be
performed and may indicate a physiological response
of the immune system after exposure to food rather
than a food allergy. In addition, although the presence
of a specific IgE antibody may indicate the potential
for a reaction to occur, more frequently there is no
clinical consequence to the presence of these anti-
bodies. Well-tolerated foods should not be removed
from the diet even in the presence of positive tests.39,40

Conclusion

Dietary modification has shown promise as an emer-
ging therapeutic tool in recent years. There is now

reasonable evidence to support the use of interven-
tions such as FODMAP restriction diets and specific
probiotics. A paradigm shift has resulted in a focus on
the relationship between diet and pathophysiological
mechanisms in IBS such as effects on intestinal
microbiota, inflammation, motility, permeability and
visceral hypersensitivity. Future large, randomized
controlled trials with rigorous end points are required.
In addition, predictors of response or development of
biomarkers are required to offer personalized therapy.

Conflict of Interest statement

The authors have no potential conflicts of interest.

References

1. Longstreth GF, Thompson WG, Chey WD, et al. Func-
tional bowel disorders. Gastroenterology 2006;130:
1480–91.

2. Böhn L, Störsrud S, Törnblom H, et al. Self-reported
food-related gastrointestinal symptoms in IBS are
common and associated with more severe symptoms and
reduced quality of life. Am J Gastroenterol 2013;
108:634–41.

3. Monsbakken KW, Vandvik PO, Farup PG. Perceived
food intolerance in subjects with irritable bowel
syndrome-etiology, prevalence and consequences. Eur J

Clin Nutr 2006;60:667–72.
4. Gibson PR, Shepherd SJ. Evidence-based dietary man-

agement of functional gastrointestinal symptoms: the
FODMAP approach. J Gastroenterol Hepatol 2010;
25:252–8.

5. Barrett JS, Gearry RB, Muir JG, et al. Dietary poorly
absorbed, short-chain carbohydrates increase delivery of
water and fermentable substrates to the proximal colon.
Aliment Pharmacol Ther 2010;31:874–82.

6. Austin GL, Dalton CB, Hu Y, et al. A very low-
carbohydrate diet improves symptoms and quality of life
in diarrhea-predominant irritable bowel syndrome. Clin
Gastroenterol Hepatol 2009;7:706–708.e1.

7. Fernández-Bañares F, Rosinach M, Esteve M, et al. Sugar
malabsorption in functional abdominal bloating: a pilot
study on the long-term effect of dietary treatment. Clin
Nutr 2014;25:824–31.

8. Goldstein R, Braverman D, Stankiewicz H. Carbohy-
drate malabsorption and the effect of dietary restriction
on symptoms of irritable bowel syndrome and functional
bowel complaints. Isr Med Assoc J 2000;2:583–7.

6 O. F. Ahmad and A. Akbar, 2015, Vol. 0, No. 0

 at Sydney Jones L
ibrary, U

niversity of L
iverpool on January 25, 2015

http://bm
b.oxfordjournals.org/

D
ow

nloaded from
 

http://bmb.oxfordjournals.org/


9. Gibson PR, Newnham E, Barrett JS, et al. Review article:
fructose malabsorption and the bigger picture. Aliment

Pharmacol Ther 2007;25:349–63.
10. Shepherd SJ, Gibson PR. Fructose malabsorption and

symptoms of irritable bowel syndrome: guidelines for
effective dietary management. J Am Diet Assoc 2006;
106:1631–9.

11. Shepherd SJ, Parker FC, Muir JG, et al. Dietary triggers
of abdominal symptoms in patients with irritable bowel
syndrome: randomized placebo-controlled evidence. Clin
Gastroenterol Hepatol 2008;6:765–71.

12. Ong DK, Mitchell SB, Barrett JS, et al. Manipulation of
dietary short chain carbohydrates alters the pattern of gas
production and genesis of symptoms in irritable bowel
syndrome. J Gastroenterol Hepatol 2010;25:1366–73.

13. Staudacher HM, Whelan K, Irving PM, et al. Compari-
son of symptom response following advice for a diet low
in fermentable carbohydrates (FODMAPs) versus stand-
ard dietary advice in patients with irritable bowel syn-
drome. J HumNutr Diet 2011;24:487–95.

14. Staudacher HM, Lomer MCE, Anderson JL, et al. Fer-
mentable carbohydrate restriction reduces luminal bifi-
dobacteria and gastrointestinal symptoms in patients
with irritable bowel syndrome. J Nutr 2012;142:1510–8.

15. Halmos EP, Power VA, Shepherd SJ, et al. A diet low in
FODMAPs reduces symptoms of irritable bowel syn-
drome.Gastroenterology 2014;146:67–75.e5.

16. Gibson PR, Shepherd SJ. Food choice as a key manage-
ment strategy for functional gastrointestinal symptoms.
Am J Gastroenterol 2012;107:657–66; quiz 667.

17. Gibson PR, Barrett JS, Muir JG. Functional bowel symp-
toms and diet. Intern Med J 2013;43:1067–74.

18. Ruepert L, Ao Q, Nj DW, et al. Bulking agents, antispas-
modics and antidepressants for the treatment of irritable
bowel syndrome. Cochrane Database Syst Rev 2011;8:
CD003460.

19. Ford AC, Talley NJ, Spiegel BMR, et al. Effect of fibre,
antispasmodics, and peppermint oil in the treatment of
irritable bowel syndrome: systematic review and meta-
analysis. Br Med J 2008;337:a2313.

20. Ford AC, Talley NJ. Irritable bowel syndrome. Br Med J

2012;345:e5836.
21. Bijkerk CJ, De Wit NJ, Muris JWM. Soluble or insoluble

fibre in irritable bowel syndrome in primary care ? Ran-
domised placebo controlled trial. Br Med J 2009;339:
b3154.

22. Eswaran S, Muir J, Chey WD. Fiber and functional
gastrointestinal disorders. Am J Gastroenterol 2013;
108:718–27.

23. Vazquez-Roque MI, Camilleri M, Smyrk T, et al. A con-
trolled trial of gluten-free diet in patients with irritable

bowel syndrome-diarrhea: effects on bowel frequency
and intestinal function. Gastroenterology 2013;144:
903–911.e3.

24. Biesiekierski JR, Newnham ED, Irving PM, et al. Gluten
causes gastrointestinal symptoms in subjects without celiac
disease: a double-blind randomized placebo-controlled
trial. Am J Gastroenterol 2011;106:508–14; quiz 515.

25. Biesiekierski JR, Peters SL, Newnham ED, et al. No effects
of gluten in patients with self-reported non-celiac gluten
sensitivity after dietary reduction of fermentable, poorly
absorbed, short-chain carbohydrates. Gastroenterology

2013;145:320–8.e1-3.
26. FAO/WHO Working Group. Guidelines for the evalu-

ation of probiotics in food. Report of a joint FAO/WHO
working group on drafting guidelines for the evaluation
of probiotics in food. London, Ontario, Canada 2002.
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf (1 August 2014,
date last accessed).

27. Simrén M, Barbara G, Flint HJ, et al. Intestinal micro-
biota in functional bowel disorders: a Rome foundation
report.Gut 2013;62:159–76.

28. McFarland LV, Dublin S. Meta-analysis of probiotics for
the treatment of irritable bowel syndrome. World J

Gastroenterol 2008;14:2650–61.
29. Hoveyda N, Heneghan C, Mahtani KR, et al. A system-

atic review and meta-analysis: probiotics in the treatment
of irritable bowel syndrome. BMC Gastroenterol 2009;
9:15.

30. Moayyedi P, Ford AC, Talley NJ, et al. The efficacy of
probiotics in the treatment of irritable bowel syndrome: a
systematic review.Gut 2010;59:325–32.

31. Brenner DM, Moeller MJ, Chey WD, et al. The utility of
probiotics in the treatment of irritable bowel syndrome:
a systematic review. Am J Gastroenterol 2009;104:
1033–49; quiz 1050.

32. Ortiz-Lucas M, Tobías A, Saz P, et al. Effect of probiotic
species on irritable bowel syndrome symptoms: a bring
up to date meta-analysis. Rev Esp Enferm Dig 2013;
105:19–36.

33. Whelan K, Quigley EMM. Probiotics in the management
of irritable bowel syndrome and inflammatory bowel
disease. Curr Opin Gastroenterol 2013;29:184–9.

34. Silk DB, Davis A, Vulevic J, et al. Clinical trial: the
effects of a trans-galactooligosaccharide prebiotic on
faecal microbiota and symptoms in irritable bowel syn-
drome. Aliment Pharmacol Ther 2009;29:508–18.

35. Feinle-Bisset C, Azpiroz F. Dietary lipids and functional
gastrointestinal disorders. Am J Gastroenterol

2013;108:737–47.
36. Tobin MC, Moparty B, Farhadi A, et al. Atopic irritable

bowel syndrome: a novel subgroup of irritable bowel

Dietary treatment of irritable bowel syndrome, 2015, Vol. 0, No. 0 7

 at Sydney Jones L
ibrary, U

niversity of L
iverpool on January 25, 2015

http://bm
b.oxfordjournals.org/

D
ow

nloaded from
 

ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
ftp://ftp.fao.org/es/esn/food/wgreport2.pdf
http://bmb.oxfordjournals.org/


syndrome with allergic manifestations. Ann Allergy

Asthma Immunol 2008;100:49–53.
37. Atkinson W, Sheldon TA, Shaath N, et al. Food elimin-

ation based on IgG antibodies in irritable bowel syndrome:
a randomised controlled trial.Gut 2004;53:1459–64.

38. Zar S, Mincher L, Benson MJ, et al. Food-specific IgG4
antibody-guided exclusion diet improves symptoms and

rectal compliance in irritable bowel syndrome. Scand J

Gastroenterol 2005;40:800–7.
39. Stapel SO, Asero R, Ballmer-Weber BK, et al. Testing for

IgG4 against foods is not recommended as a diagnostic
tool: EAACI Task Force Report. Allergy 2008;63:793–6.

40. Bock SA. AAAAI support of the EAACI Position Paper
on IgG4. J Allergy Clin Immunol 2010;125:1410.

8 O. F. Ahmad and A. Akbar, 2015, Vol. 0, No. 0

 at Sydney Jones L
ibrary, U

niversity of L
iverpool on January 25, 2015

http://bm
b.oxfordjournals.org/

D
ow

nloaded from
 

http://bmb.oxfordjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


