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Is there a role of food allergy in irritable bowel syndrome
and functional dyspepsia? A systematic review

M-I. PARK & M. CAMILLERI
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Abstract A significant proportion of adults believe
they suffer from food allergy, and 20-65% of patients
with irritable bowel syndrome (IBS) attribute their
symptoms to something in food that activates an
abnormal response. This systematic review evaluates
the role of food allergy in aetiology and management
of these disorders. Activation of gastrointestinal
mucosal immune system may be one of the causative
factors in the pathogenesis of functional dyspepsia and
IBS. This activation may result from effects of bac-
terial infection or other luminal factors including
commensal microbial flora and food antigens. Some
studies have reported on the role of food allergy in IBS;
only one epidemiological study on functional dyspep-
sia and food allergy has been published. The mech-
anism by which food activates mucosal immune
system is uncertain, but food specific IgE and IgG4
appeared to mediate the hypersensitivity reaction in a
subgroup of IBS patients. Exclusion diets based on
skin prick test, RAST for IgE or IgG4, hypoallergic diet
and clinical trials with oral disodium cromoglycate
have been conducted, and some success has been
reported in a subset of IBS patients. Further well-
controlled studies are needed to establish whether
food allergy plays a role in the pathophysiology of
functional dyspepsia and IBS.
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INTRODUCTION: DEFINITION

There is an increasing appreciation of the role of the
intraluminal milieu to the development of functional
gastrointestinal disorders. This has been highlighted by
recent observations of changes in mucosal and neuro-
muscular function in animal models as well as in
patients with these disorders. Therapeutic benefit of
antibiotics' or probiotics? confirms the potential role
of modulating the intraluminal bacterial flora. How-
ever, given the high frequency with which patients
report association of symptoms with food ingestion, it
is relevant to systematically explore the evidence for
an association of food allergy or intolerance to mani-
festation of these functional gastrointestinal disorders.

In 1916, Cooke and Van der Veer were the first to
consider food allergy as a potential factor in the
causation of gastrointestinal symptoms in patients
with asthma and hay fever.® Loveless* and Graham
et al.® verified the association between the ingestion of
food and development of symptoms in adults in the
1950s.

Food adverse reactions consist of any abnormal
reaction after the ingestion of a food, and include food
allergy, food intolerance and food aversions. Food
intolerance is an adverse physiologic reaction, which
is mediated by non-immunologic reaction and may be
due to factors within foods, such as toxins (e.g. food
poisoning) or pharmacologic agents (e.g. caffeine or
tyramine), enzyme deficiency of the host (e.g. lactase
deficiency) or idiosyncratic responses induced by
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unknown mechanism. Food aversions are psychologi-
cal avoidance responses to any type of foods.

METHODOLOGY OF SYSTEMATIC REVIEW

We searched the MEDLINE electronic database (1966-
March 2005) using the following keywords singly and
in different combinations: food allergy, food hypersen-
sitivity, functional dyspepsia (FD), irritable bowel
syndrome (IBS), epidemiology, diagnosis, pathogenesis,
pathophysiology, treatment. The search was restricted
to papers published or having at least an abstract in the
English language. We also hand-searched the references
of the individual papers retrieved. We retrieved poten-
tially relevant articles and reviewed their reference
lists to identify studies that our search strategy may
have missed. As shown in Table 1, the evidence is
assessed using Jadad criteria (Table 2).°

EPIDEMIOLOGY

The prevalence of food allergies is greatest in the first
few years of life, affecting about 6% of infants less than
3 years of age,” and decreases over the first decade. In
adults, the prevalence of food allergies is lower, and
was estimated at 3.7% in a recent US study.® On the
other hand, in several population studies,®'* 20-45%
of adults believe that they suffer from adverse reactions
to food, and 20-65% of patients with IBS attribute their
symptoms to adverse food reactions.!®!* Such per-
ceived adverse reactions may be caused by different
mechanisms, and the majority of adverse food reac-
tions are non-immunologic in origin, with lactose
intolerance the most common adverse reaction world-
wide.!®> One uncontrolled study observed a high pre-
valence of FD and IBS in patients with adverse
reactions to food.'® The role of adverse physiologic
reactions to food such as lactose intolerance in IBS
patients is unclear.!”'® Although perceived food
allergy is often not verified by double-blind placebo-
controlled food challenge, a perception of food allergy
may be associated with a subset of patients with IBS or
FD.

PATHOPHYSIOLOGY OF FOOD ALLERGY
IN ADULTS

It has been estimated that humans consume approxi-
mately 100 ton of food during a lifetime,'® but the
fact that only a small portion of the population
develops symptoms in relation to the ingestion of food
leads to the inference that the gastrointestinal system
is uniquely designed to avoid potentially deleterious

596

Neurogastroenterology and Motility

immune responses to foods. While the gastrointestinal
tract acts as a conduit, allowing the transfer of
nutrients from the intestinal lumen to the systemic
circulation, it also protects against invasion by
microbes and other antigens including foods. The
gastrointestinal barrier is a complex structure that
serves to protect the host against invading pathogens
and allergens. It has several components: non-specific
defence systems and innate or adaptive immune
responses.

The non-specific defence systems consist of gastric
acid, digestive enzymes, mucus, an intact epithelial
layer forming tight junctions and peristaltic move-
ment. For example, in mice, inhibition of acid secre-
tion by injection of ranitidine or omeprazole was
shown to increase sensitization to food antigens.?’
The innate immune responses include alternative
complement pathways, natural killer cells, polymor-
phonuclear leukocytes, macrophages, toll-like recep-
tors which are usually associated with the luminal
membrane of gut epithelial cells,?! antimicrobial pep-
tides such as defensins and cathelicidins®* and repar-
ative factors called trefoil peptides.>® Adaptive
immune responses consist of intraepithelial and lam-
ina propria lymphocytes, Peyer’s patches, secretory IgA
and cytokines. These provide an active barrier to
foreign antigens. Working together, these factors may
prevent the development of food allergy. Several stud-
ies have shown that intestinal permeability measured
by using polyethylene glycol (PEG), mannitol/lactu-
lose, L-rthamnose/lactulose or horseradish peroxidase
(HRP) was increased in patients with food allergy
compared to healthy volunteers.>*® In contrast, there
is a small study that did not find any difference of
intestinal permeability between food allergy patients
and healthy volunteers.?’ Overall, these results may
indicate that intestinal permeability is increased in
patients with food allergy, and that the increased
permeability may be secondary to inflammatory events
such as infection, ischemic injury or malnutrition.

Yet, despite these barriers, about 2% of ingested food
antigens are absorbed even through the mature gut and
they are transported throughout the body in an intact
form that may result in immunological responses.>°
The neonate or infant is exposed to dietary antigens
since ‘closure’ of the gut, which is determined by non-
immunologic as well as immunologic mechanisms in
the gut,®! is required for tolerance to develop. Oral
tolerance, as characterized by Chase®* in 1946, refers to
a state of active inhibition of immune responses to an
antigen by means of prior exposure to that antigen
through the oral route.®® Thus, food antigens gener-
ally do not cause clinical symptoms because most
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Table 2 The Jadad scale®

Item Points
Randomization
Study described as randomized +1
Randomization method described and +1
appropriate
Randomization method described and -1
inappropriate
Blinding
Study described as double blind +1
Blinding method described and appropriate +1
Blinding method described and inappropriate -1
Blinding method not described 0
Study not described as blind 0
Withdrawals and dropouts
Withdrawals and dropouts described +1

Withdrawals and dropouts not described

individuals acquire oral tolerance. Some studies
showed that exclusive breast-feeding in infants may
promote the development of oral tolerance and prevent
some food allergy and atopic dermatitis in infancy,3*3°
whereas other studies have reported an increased risk
for development of atopic eczema and food allergies in
breast-fed infants.3%3” Tolerance is, therefore, key to
the maintenance of immunologic homeostasis in the
gut and the prevention of disease. The fact that mice
raised in a germ-free environment from birth fail to
develop normal tolerance®® suggests that commensal
gut flora could play an important role in the develop-
ment of oral tolerance.

Sensitization to food antigens could be attributed to
immaturity of the host or breakdown of these defence
mechanisms due to a variety of factors such as enteric
infections® or genetic alterations.***! Sensitization
could lead to the development of food allergy. Sensi-
tization may occur in the gastrointestinal tract after
ingestion of a food, considered a traditional or class-1
food allergy, or after inhalation of an airborne allergen
that cross-reacts with a specific food, considered a
class-2 food allergy.*? In adults, peanuts, tree nuts,
fish and shellfish are responsible for most allergic
reactions in North America.*® The list of foods
inducing allergic reactions varies somewhat in differ-
ent countries where cultural habits result in ingestion
of different kind of foods.!® Food allergy is an abnor-
mal or exaggerated immunologic response to a food
antigen, and it can be mediated by a classic type 1,
immediate hypersensitivity, IgE-mediated reaction to
the offending food, or by type 4 delayed hypersensi-
tivity, cell-mediated response, or a mixed IgE and cell-
mediated response.
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DIAGNOSIS OF FOOD ALLERGY IN
ADULTS

Allergy to specific foods is suspected by many patients,
but is confirmed objectively in very few. Although
relatively rare in adults compared to infants and young
children, food allergy should be considered in patients
with characteristic signs and symptoms or suggestive
immunologic responses or biopsy findings when other
causes for the symptoms are not identified.

Diagnosis of food allergy requires a suspicion that
certain symptoms or signs may be caused by or be
related to food allergy. Clinical evaluation should be
used to rule out non-immunological adverse reactions
to food such as lactose, sorbitol or fructose intolerance,
pharmacologic effects of ingested caffeine, histamine
or tyramine, psychological disorders manifesting with
gastrointestinal symptoms, and pathological gastroin-
testinal diseases. This involves careful history, phys-
ical examination and diagnostic tests such as breath
hydrogen tests for lactose,** fructose** or sorbitol.*®
When food allergy is considered possible, the next step
is confirmation of diagnosis and identification of the
implicated foods by appropriate skin and/or in vitro
testing, followed by double-blind, placebo-controlled
food challenges.*6*® A careful history may establish a
suspicion of a food-induced allergic reaction, the type
of food involved and the timing of ingestion relative to
symptom onset. This timing may suggest which
allergic mechanism (IgE-mediated, mixed IgE and
cell-mediated or cell-mediated) was likely involved.
IgE-mediated reactions are typically rapid in onset;
non-IgE mediated disorders become evident hours to
days after allergen ingestion. It is less likely to identify
the implicated food in chronic disorders compared to
situations associated with acute reactions to food.

There is no gold standard diagnostic procedure for
gastrointestinal food allergy.* The methods include
in vitro tests, ex vivo stimulation tests or in vivo
provocation tests. Skin prick tests and the radioaller-
gosorbent test (RAST) for IgE suggest the presence of
systemic food-specific IgE, or so-called sensitization.
However, sensitization can exist without clinical
reactions and, hence, a positive test does not imply
food allergy. Colonoscopic allergen provocation test
(COLAP) assesses local IgE responses and appears
mechanistically more convincing, but its clinical
relevance is still unclear.®® Other laboratory tech-
niques have not proven useful in blinded studies. At
present, a double-blind, placebo-controlled food chal-
lenge is considered the only conclusive method for
diagnosing food allergy.'® However, it is associated
with several practical problems: the lack of a read-out
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system, the variable time interval between ingestion
and the onset of symptoms, and the lack of discrim-
ination between food allergy and food intolerance.*

ROLE OF FOOD ALLERGY IN
FUNCTIONAL DYSPEPSIA

Functional dyspepsia is conventionally defined as
persistent or recurrent pain or discomfort centred in
the upper abdomen that is not relieved by defecation or
caused by organic diseases.’® Genetic predisposition,
psychological factors, inflammation and Helicobacter
pylori infection may contribute to the development of
FD, although the aetiology is unknown. Patients with
FD often report that meals rich in fat cause discom-
fort.>> There are no controlled studies to investigate
the association between food allergy and FD.

A case-control study from Italy investigated the
incidence of several gastrointestinal diseases in 236
adult patients with food allergy or intolerance, and data
from patients admitted to hospitals in the same region
were used for comparison.'® The prevalence of FD was
2-4% higher in patients with adverse reactions to food
relative to controls. Further, well-controlled studies are
needed to evaluate the relationship between food
allergy and FD.

ROLE OF FOOD ALLERGY IN IBS

Multiple factors such as altered bowel motility,
visceral hypersensitivity, psychological dysfunction,
genetic factors, imbalance in neurotransmitters and
infection and inflammation may lead to the develop-
ment and maintenance of symptoms of IBS, but the
pathogenesis of IBS still remains uncertain.>?

A subgroup of IBS patients describes an acute onset
of persistent symptoms after an episode of gastroen-
teritis characterized by at least two of the following:
fever, vomiting, diarrhoea or positive stool culture.>*
In 1962, Chaudhary and Truelove reported for the first
time that 34 of 130 patients with irritable colon
syndrome dated the onset of their symptoms to an
attack of either bacillary or amebic dysentery.>® After
four decades, recent studies have shown that 4-31%
of people develop new onset IBS after infective
gastroenteritis;’*°? and the odds of developing IBS
was significantly higher in the group with prior
gastroenteritis compared to a control group in some
of these studies.®®°2 However, a recent prospective
cohort study showed that there was no significant
difference in the incidence of IBS between those
exposed to enteric infection during travel and the
non-exposed groups.®?
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Several studies suggest that low-grade mucosal
inflammation may play a role in the pathogenesis of
IBS in both unselected and postinfectious IBS patients.
The mucosal inflammation is characterized by
increased numbers usually of ileal mast cells,%"
increased nitric oxide synthetase (iNOS),%® lympho-
cyte infiltration in the myenteric plexus® and an
increase in T lymphocytes.”® Although there is a great
deal of overlap in the quantitation data of controls and
IBS for all these markers to inflammation, it is
generally accepted that the mucosal immune system
seems to be activated, at least in a subset of patients
with IBS.”! It is important to note that mucosal
inflammation and immune system activation in the
mucosa of these IBS patients can also be caused by
other factors, including food antigens, changes in the
resident microbial flora or endogenous chemical irri-
tants such as bile salts. Mucosal activation of these
immune cells results in changes in the function of
submucosal and myenteric neurons,”>’® linking these
two effector systems in the causation of disorders of
gastrointestinal functions, e.g., secretion, absorption,
blood flow and motility.

RELATIONSHIP OF FOOD ALLERGY,
IMMUNE HYPERSENSITIVITY AND IBS

The mucosal surface of the gastrointestinal tract
defends the organism from the constant challenge of
antigens, such as microorganisms, and enables assim-
ilation of antigens from food that remains innocuous in
most individuals. In order to maintain the homeostasis
of the gut, the intestine is in a state of continuous
immune responsiveness, with a delicate balance
between concomitant facilitation and suppression of
inflammatory responses. However, food antigens can
activate the mucosal immune system when there is
immaturity of the gut barrier, pathological destruction
of that barrier, infection or inflammation and genetic
susceptibility.”* It is hypothesized that mucosal
immune activation caused by food antigens may
contribute to the development of food allergy and
IBS, but further work is needed in order to understand
the interaction of food with the gastrointestinal
immune system.

There are several lines of evidence suggesting that
IBS can be caused by food allergy or generalized
immune hypersensitivity. First, several studies dem-
onstrate a positive response to elimination diets and
disodium cromoglycate (DSCG)J, and these may indi-
cate that, in a subset of IBS patients, symptoms can be
attributed to food allergy or food intolerance
(Table 1).1>7585 Second, the prevalence of atopic
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conditions is increased in patients with diarrhoea-
predominant IBS,3% and airway responsiveness to
inhaled methacholine was increased in IBS patients
with no clinical evidence of atopic disease in compar-
ison to two control groups (healthy controls and
positive diseases controls with inflammatory bowel
disease®’). Third, a recent study revealed that patients
with bronchial asthma have an increased prevalence of
IBS relative to the patients with other pulmonary
disorders and healthy subjects.®®

The mechanisms underlying food allergy may be
mediated by IgE and/or IgG antibodies in these
patients.

IgE-mediated food hypersensitivity®’

Several studies suggest a causative role of IgE-mediated
food hypersensitivity in a subgroup of IBS patients,
typically those with atopy.>%”8°%2 Petitpierre et al.
evaluated 24 IBS patients, 12 atopic, 12 non-atopic,
who underwent total serum IgE test, skin prick test,
RAST to various food antigens, and 3 weeks of low-
allergenic diet followed by open challenge.”® Respond-
ers underwent blind dietary provocation. In 14
patients, one or more foods and food additives repro-
duced the typical IBS symptoms. Nine of these 14
patients showed elevated total serum IgE and positive
skin tests which suggest systemic IgE-mediated food
hypersensitivity. All these patients had evidence of
atopy. In another study, nine of 17 paediatric IBS
patients with personal and/or family history of allergy
and/or raised total serum IgE levels had increased
intestinal permeability (estimated by the differential
urinary elimination of oral lactulose and mannitol) in
response to food challenges.”

The Fc fragment of IgE contains the C-terminal
domains of the heavy immunoglobulin chains; it has
no antigen-binding sites or effector functions. Andre
et al. showed increased Fc fragment of IgE in faecal
extracts of 236/312 patients (73%) with food hypersen-
sitivity based on history, positive skin prick test and
RAST test. In contrast, 95 healthy subjects had unde-
tectable faecal IgE.** In a subgroup analysis, 22 of the
32 (68.8%) IBS patients were found to have detectable
Fc fragment of IgE in faeces. In 70 adult patients with
abdominal symptoms suspected to be related to food
allergy and in five healthy volunteers, the COLAP test
was performed by Bischoff et al.>® Food antigens were
selected according to the patients’ history of food
intolerance and presence of specific IgE in serum.
Three food antigens were injected into the mucosa of
the cecum during colonoscopy. A standard set of three
antigens (milk, wheat, hazelnut) was used for chal-
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lenge in the five healthy volunteers. The mucosal weal
and flare reaction was classified semiquantitatively
20 min after challenge using a scale of 0-4: 0 = no
reaction, 1 = questionable reaction, 2 = moderate
reaction (<1 cm diameter), 3 = strong reaction
(1-2 cm) and 4 = maximal reaction (>2 cm). The
reaction was classified as positive if the grade of weal
or flare reaction was >2. Colonoscopic allergen provo-
cation test was positive in response to at least one food
antigen in 77% (54/70) overall and a similar 74%
(39/53) with a putative diagnosis of IBS. In contrast, no
reaction was detected in the five healthy volunteers.
Biopsies taken from the test positive site showed both
mast cell and eosinophil activation.”* Following the
dietary elimination of suspected food antigens in
COLAP positive patients, 29/35 (89%) reported a
significant clinical response after 3 months. The
COLAP results corresponded strongly to a positive
history of food intolerances, but they corresponded
poorly to results of skin prick tests and specific serum
IgE levels. These findings suggest that, in IBS patients,
clinically relevant food antigens can be identified by
the COLAP test, but not by skin test and measurement
of specific serum IgE. The data also suggest that the
mechanism of intestinal food allergy in IBS seems to be
different from the classic type-1 hypersensitivity reac-
tions of the skin or the respiratory mucosa. Prospective
studies are needed to confirm the clinical relevance of
these observations.

IgG-mediated food hypersensitivity

Although several studies suggested that IgG and IgG4
production may be part of a normal immunologic
response to dietary antigens,”’?>?>°% other studies
have demonstrated that serum IgG4 levels are eleva-
ted in patients with a history of food allergy or IBS.”’~
100 [¢G4 receptors are located on basophils and mast
cells and are distinct from IgE receptors.'®’ An
increased prevalence of serum IgG antibodies to
dietary proteins was demonstrated in 58 IBS patients
compared with 46 controls, suggesting that IgG food
antibodies may have some role in IBS.”” Similarly,
food specific 1gG4 antibodies to common food anti-
gens are elevated in IBS patients.'® El Rafei et al.
compared specific IgG4 and IgE levels to double-blind
food challenges in 25 patients with suspected food
allergy. They observed raised serum IgE or IgG4 levels
in 63% of patients with a positive history of food
hypersensitivity and either IgE or IgG4 in 91% of
patients.”” Similar results have been reported in other
studies.®®192 These results suggest that the combina-
tion of specific IgE and IgG4 antibodies to food
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antigens may be useful in evaluating patients with
suspected food allergy.

Atkinson et al. assessed the therapeutic potential of
dietary elimination based on the presence of IgG
antibodies to food in 150 IBS outpatients;®® they were
randomized to receive for 12 weeks either an elimin-
ation diet or a sham diet. After 12 weeks, the elimin-
ation diet resulted in a 10% greater reduction in IBS
symptom severity score than the sham diet
(P = 0.024). The reduction in severity score was 26%
in fully compliant patients (P < 0.001 vs sham diet).
Following reintroduction of foods in both groups, more
patients in the elimination diet group showed worsen-
ing of global rating compared with the sham diet group
(P = 0.047). Further controlled studies are needed to
confirm these provocative findings that evaluate the
role of specific serum IgG in the diagnosis and treat-
ment of IBS patients.

FOOD INTOLERANCE IN IBS

A recent population-based study, using a valid self-
report questionnaire, reported that IBS symptoms are
associated with reporting of many ‘food allergies’,
which could not be discriminated from food intoler-
ance.!® The next section critically appraises the
studies of adverse food reactions in IBS.

Elimination diets and food challenge in IBS

Eight studies investigated the effect of dietary exclu-
sion followed by food challenge (Table 1).13758085 1
1982, Jones et al. evaluated the role of specific foods in
induction of symptoms of IBS patients.”® A study of 25
consecutive IBS patients tested the effect of a 1-week
elimination diet composed of a single meat, a single
fruit and distilled or spring water, followed by open
challenge with the suspected single food. Two-thirds
(14/21) of patients discovered that their symptoms
cleared and recurred on food challenge. The foodstuffs
commonly implicated were wheat, corn, dairy prod-
ucts, coffee, tea and citrus fruits. Six of the 14 patients
were then randomized in a double-blind, challenge
study which confirmed food-related symptoms.
Mechanistically, rectal PGE2 levels were increased
after administration of food. However, other markers
for immune activation were not altered, arguing against
an immunological cause for these intolerances. Bentley
et al. studied 27 patients with IBS.”® Food hypersensi-
tivity was confirmed in three of the 27 patients, and
these three patients were atopic. In a separate study of
49 patients suspected of having specific food intoler-
ance, only three proved to have specific food intoler-
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ance on double-blind challenge.”” Intolerance is often
suspected, but is verifiable only in a minority of such
patients. McKee et al. studied 40 patients with IBS;
15% showed evidence of food intolerance. Some
patients with diarrhoea-predominant or alternating
bowel habit responded to an exclusion diet. In contrast,
the constipation-predominant IBS group consistently
failed to improve.”” Although serum IgG antibody
seems not to be a reliable indicator of food hypersen-
sitivity in IBS,% a recent controlled study demonstrated
that food elimination based on IgG antibodies may be
effective in reducing symptoms in IBS patients who had
elevated serum IgG to specific food antigens.®> The
Oxford, UK group followed for more than 1 year 73 IBS
patients who were able to identify individual food
intolerance during open challenges. All but one patient
had prolonged benefit after exclusion diet.'?

In summary, several studies have demonstrated
15-71% response rates to exclusion diets in IBS
patients.!%* The wide range of response rate can be
attributed to the lack of standardized protocols, which
may impact on the validity of studies. Double-blind,
placebo-controlled challenges identified problem foods
in 6-58% of cases, with milk, wheat and eggs being the
most commonly implicated foods.”>”” It is important
to note that lactose intolerance and celiac disease
could be the cause of symptoms because they were not
excluded in these studies. Diarrhoea-predominant IBS
patients had a higher symptomatic response rate
compared to other subgroups.”>”’” The symptomatic
improvement was shown to persist even at l-year
follow-up.'® However, all studies had major limitations
in trial design including inadequate patient selection,
poor compliance, duration and appropriateness of
exclusion diets and methods of food challenge. These
limitations, as well as the potential for macro- and
micronutrient deficiencies resulting from elimination
diets also may limit their usefulness in IBS patients.

Disodium cromoglycate trials in IBS

Disodium cromoglycate inhibits the release of inflam-
matory mediators such as histamine, leukotrienes and
slow reacting substance of anaphylaxis by inhibiting
degranulation of mast cells following contact with an
allergen in rats or humans.!°>1% Disodium cromo-
glycate has been used successfully in atopic patients
with suspected food-induced exacerbation of symp-
toms.'9771% In 20 patients with persistent diarrhoea,
DSCG was assessed in a double-blinded, placebo-
controlled, cross-over design; eight of 20 patients
receiving DSCG noted significant improvement in
diarrhoea whereas no patients receiving placebo
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Symptoms controlled

Food antigen identified

Figure 1 Proposed algorithm for man-
aging food hypersensitivity-induced
IBS (adapted from Ref. 110). BE, barium
enema; SPT, skin prick test; COLAP,
colonoscopic allergen provocation test;
H/O, history of; DSCG, disodium
cromoglycate

showed significant improvement in diarrhoea.’® In a
small double-blind, placebo-controlled study, oral
DSCG seemed to be a useful treatment in patients
with IBS and proven food intolerance.®* Two uncon-
trolled, unblinded studies have evaluated the effect of
oral cromolyn sodium in patients with IBS.8!/8% Stefa-
nini et al. conducted an 8-week trial of oral DSCG,
which resulted in significant symptomatic improve-
ment in diarrhoea-predominant IBS patients.®! In a
multicentre trial of 428 diarrhoea-predominant IBS
patients, 1-month trials of oral DSCG or elimination
diet were shown to be equally effective, odds ratio for
improvement was 0.7 (95% CI for odds ratio: 0.6-3.5).5*

These data suggest that DSCG may be effective in a
subgroup of IBS patients, and a positive response to
DSCG may help select patients who are likely to
benefit from dietary manipulation. However, two early
studies included small numbers of patients and the
others were not randomized controlled studies. Thus,
further controlled studies with long-term follow-up in
IBS patients are needed to confirm the beneficial effects
of DSCG and to identify characteristics of the IBS
patients who are likely to improve.

PROPOSED MANAGEMENT ALGORITHM
FOR FOOD ALLERGY IN IBS

From the above review, it appears that food allergy may
be associated with development of symptoms in a
subgroup of IBS patients who have a history of
exacerbation of symptoms on ingesting specific foods
or atopy. Assessment of food allergy includes a com-
bination of skin prick test and food specific serum IgE
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and IgG4 antibodies, which may be useful in isolating
the causative food antigen. Exclusion diet based on
these tests or a hypoallergenic diet with sequential
reintroduction of individual foodstuffs can be used in
such IBS patients, but this approach is time-consuming
and associated with low compliance, and the develop-
ment of macro- and micronutrient deficiencies may
limit their application in clinical practice.

Zar et al. recently proposed an algorithm for diagno-
sing and treating food allergy in IBS patients including
experimental therapies such as hypoallergenic diet,
DSCG or other approaches (Fig. 1).'!° While this
algorithm appears reasonable, based on the published
evidence reviewed above, it is still necessary to dem-
onstrate its effectiveness in practice.

CONCLUSIONS

The pathogenesis of functional bowel disorders
remains unclear. Food allergy may be one of the factors
contributing to the development of these disorders.
There have been no controlled studies on the role of
food allergy in FD, and further epidemiological studies
(only one published to date) are needed to clarify
whether food allergy is related to FD.

Food allergy or intolerance is associated with failure
of tolerance mechanisms. The gastrointestinal mucos-
al immune system may be activated in association
with the development of symptoms in a subgroup of
IBS patients. Such activation can result from gastroin-
testinal infections, microbial flora and food antigens.
The mechanism by which food activates the mucosal
immune system in IBS patients is not known, but an
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immunologically based reaction has been postulated.
Food specific IgE and IgG antibodies can mediate
hypersensitivity reactions in IBS patients,111 sensiti-
zing the mucosal mast cells, which in turn secrete
several chemical messengers (e.g. transmitters, cytok-
ines) capable of mediating sensorimotor dysfunction of
the bowel. Clinical trials with exclusion diets based on
immunologic tests, hypoallergic diets or DSCG suggest
that they have potential in reducing symptoms in the
subgroup of IBS patients who have a clear history of
adverse food reactions. Further well designed studies
are needed to clarify the mechanisms of food-induced
activation of the gut mucosal immune system in IBS,
how food intolerance or allergy induces neuroenteric
effector systems, and how to identify the subgroup of
IBS patients in whom it is beneficial and cost-effective
to evaluate and treat for food allergy.
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