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This is one of a series of occasional articles that highlight areas of
practice where management lacks convincing supporting evidence. The
series adviser is David Tovey, editor in chief, the Cochrane Library. To
suggest a topic for this series, please email us at
uncertainties@bmj.com.

Coeliac disease is a chronic inflammatory disorder of the small
bowel which affects 1% of the population.' The condition can
be defined as a state of heightened immunological
responsiveness to ingested gluten (from wheat, barley, or rye)
in genetically susceptible individuals.” The gold standard
diagnosis of coeliac disease is by the demonstration of villous
atrophy on duodenal biopsies, with coeliac serology (endomysial
and tissue transglutaminase antibodies) playing a supportive
role.”* The cornerstone of treatment for coeliac disease is
lifelong adherence to a strict gluten-free diet, which leads to
improvements in clinical outcome, psychological wellbeing,
and quality of life for most patients.’

However, the number of patients consuming a gluten-free diet
seems greatly out of proportion to the projected number of
patients with coeliac disease. Marketers have estimated that
15-25% of North American consumers want gluten-free foods,
although recently published data from the United States and
New Zealand suggest this may be an overestimation.®’
Nevertheless, this is now “big business,” with Reuters projecting
an increased revenue in the US gluten-free food market from
$1.31bn for the year 2011 to $1.68bn by 2015.% In tandem, a
growing problem encountered in clinical practice is the diagnosis
and management of patients complaining of gluten related
symptoms in the absence of diagnostic markers for coeliac
disease, such as negative coeliac serology and normal duodenal
biopsies. These patients pose a clinical dilemma to
gastroenterologists, general practitioners, and dietitians and in
the past have been described as belonging to a “no man’s land”
because of the diagnostic uncertainty.’
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What is the evidence of the uncertainty?

A search of PubMed (“coeliac disease”) yielded over 18 000
citations, with only 170 PubMed citations to papers on gluten
sensitivity in the absence of coeliac disease. We limited our
search to systematic reviews, case series, case-control studies,
and randomised controlled clinical trials conducted in adults.

Gluten related symptoms in patients without
coeliac disease

Observational data exists of patients reporting gluten related
symptoms but without evidence of coeliac disease. For instance
in a prospective series of 94 adults who reported abdominal
symptoms after cereal ingestion, 63% of study participants did
not have either coeliac disease or cereal allergy on histological
or immunological testing." Despite this, these individuals
symptomatically benefited from a gluten-free diet, although the
diet was not tested in a separate group of 30 controls.
Historically, it has also been noted that there seems to be an
increased prevalence of antigliadin antibodies in those
complaining of gluten related symptoms (40%)'® and in patients
with irritable bowel syndrome (17%)"' in comparison with
healthy controls (12%)," despite the exclusion of coeliac disease
through normal duodenal biopsies and negative tests for
endomysial and tissue transglutaminase antibodies. A large,
double blind, placebo controlled, crossover study has recently
demonstrated the existence of wheat sensitivity in patients
without coeliac disease: 920 patients with symptoms of irritable
bowel syndrome undertook a standard four week elimination
diet (wheat, cow’s milk, eggs, tomato, chocolate, plus any other
known food hypersensitivities), then a two week crossover
challenge with a one week washout period.'” A third of patients
(n=276) showed clinical and statistically significant sensitivity
to wheat and not placebo, with worsening abdominal pain,
bloating, and stool consistency. The evidence therefore suggests
that, even in the absence of coeliac disease, gluten based

For personal use only: See rights and reprints http://www.bmj.com/permissions

Subscribe: http://www.bmj.com/subscribe



http://www.bmj.com/permissions
http://www.bmj.com/subscribe

BMJ 2012;345:€7907 doi: 10.1136/bmj.e7907 (Published 30 November 2012)

Page 2 of 4

PRACTICE

products can induce abdominal symptoms which may present
as irritable bowel syndrome.

The recognition that reactions to gluten are not limited to coeliac
disease has led to the development of a consensus document in
2012 among a panel of 15 international experts. A new
nomenclature and classification was suggested, with three gluten
induced conditions—coeliac disease, wheat allergy, and
non-coeliac gluten sensitivity." The definition of coeliac disease
is mentioned earlier. Wheat allergy is defined as an adverse
immunologic reaction to wheat proteins that is IgE mediated—it
can present as respiratory symptoms (baker’s asthma or rhinitis,
more common in adults), food allergy (gastrointestinal
symptoms, hives, angio-oedema, or atopic dermatitis; mainly
in children) and contact urticaria. Testing for wheat allergy
includes IgE serum assay or skin prick test to wheat. Non-coeliac
gluten sensitivity is a form of gluten intolerance when both
coeliac disease and wheat allergy have been excluded." The
prevalence of non-coeliac gluten sensitivity was reported at 6%
based on the Maryland clinic experience (where, between 2004
and 2010, 5896 patients were seen, with 347 fulfilling the criteria
for non-coeliac gluten sensitivity)."” However, the true
prevalence in the general population is unknown. Furthermore,
currently there are no specific biomarkers to identify non-coeliac
gluten sensitivity, and the long term outcome for these patients
is unknown.

Non-coeliac gluten sensitivity is an umbrella term and may
incorporate a wide range of possible clinical features.'* Data
from the Maryland clinic (n=347)" and an evaluation of 78
Italian patients with non-coeliac gluten sensitivity'> show that
subjects may associate gluten ingestion with intestinal symptoms
such as abdominal discomfort, bloating, pain, and diarrhoea
(also consistent with irritable bowel syndrome) or with a variety
of extra-intestinal symptoms such as headaches, “foggy mind,”
depression, fatigue, musculoskeletal pains, and skin rash. Some
investigators have suggested that, whereas patients with coeliac
disease demonstrate both an innate (non-specific) and adaptive
(specific, T cell mediated and antibodies) immune response to
gluten exposure, those with non-coeliac gluten sensitivity seem
to show only an innate response.'® '’ The table|| summarises the
spectrum of gluten related disorders.

Gluten versus other wheat components

There is also uncertainty as to whether it is the withdrawal of
gluten specifically that benefits patients or whether another
component of wheat is the culprit. Expert opinion® * and a
double blind, randomised, placebo controlled, re-challenge trial”
suggest that fermentable fructans (carbohydrates present in
wheat) may provoke gastrointestinal symptoms in patients with
irritable bowel syndrome. Thus, withdrawal of gluten might
inadvertently be reducing the ingestion of fructans, which
interplay with gut microbiota, gas production, and
fermentation.® '* ¥ Current evidence to support the withdrawal
of fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols (FODMAPs) for irritable bowel
syndrome may overlap with a gluten-free diet.”**'

Recently, a double blind, randomised, placebo controlled,
re-challenge trial evaluated 34 patients with irritable bowel
syndrome in whom coeliac disease was excluded and who had
been symptomatically controlled on a gluten-free diet. Over a
six week period, significantly more of the group exposed to
products containing gluten but specifically prepared free of
FODMAPs (and thus of fructans) reported a clinically significant
deterioration in symptoms including abdominal pain, bloating,
satisfaction with stool consistency, and tiredness.? Individuals

showed no evidence of intestinal inflammation or damage while
being challenged with gluten, and thus no clues to the
pathophysiological mechanism involved were elicited. Although
the number of participants in this study was small, the results
suggest that gluten itself may induce gastrointestinal symptoms
in individuals with non-coeliac gluten sensitivity. Larger
multicentre studies would help to substantiate these findings
and perhaps further delineate patients’ sensitivity to gluten and
fructans

Is ongoing research likely to provide
relevant evidence?

A search of the metaRegister of Controlled Trials (www.
controlled-trials.com/mrct/) and the US ClinicalTrials.gov
database (www.clinicaltrials.gov/) found one relevant study—a
multicentre trial currently recruiting gluten sensitive subjects
without coeliac disease. Patients receive a gluten-free diet for
two weeks and will then be randomised (double blinded) to a
two week diet with either gluten or placebo, followed by a
gluten-free diet for another two weeks. The primary outcomes
are global symptom scores, while secondary outcomes are
possible markers that may differentiate non-coeliac gluten
sensitivity from coeliac disease (serological, gut barrier function,
immunological, and expression of tight junction constitutive
proteins). Recommendations for future research are listed in the
box.

What should we do in the light of
uncertainty?

With the increasing worldwide consumption of the
“Mediterranean diet,” it is apparent that physicians are
increasingly being exposed to patients with gluten related
disorders. For patients who report wheat intolerance or gluten
sensitivity, exclude coeliac disease (with endomysial and/or
tissue transglutaminase antibodies and duodenal biopsies on a
gluten containing diet) and wheat allergy (IgE serum assay or
skin prick test to wheat). Those patients with negative results
should be diagnosed with non-coeliac gluten sensitivity. These
patients benefit symptomatically from a gluten-free diet. They
should be told that non-coeliac gluten sensitivity is a newly
recognised clinical entity for which we do not yet fully
understand the natural course or pathophysiology.
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Recommendations for future research

« Population prevalence and natural history of gluten related disorders

- Identification of serological biomarkers for non-coeliac gluten sensitivity

« Comparison of symptoms and quality of life between patients with coeliac disease and those with non-coeliac gluten sensitivity

- Are there long term complications associated with non-coeliac gluten sensitivity that are comparable to coeliac disease?
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Table

| The spectrum of gluten related disorders include coeliac disease, wheat allergy, and non-coeliac gluten sensitivity." In all three
conditions symptoms improve on the withdrawal of gluten

Coeliac disease* Wheat allergyt Non-coeliac gluten sensitivity
Investigation (adaptive immune response) (allergic immune response) (innate immune response)
Coeliac serology (endomysial and tissue Positive Negative Negative
transglutaminase antibodies)
Duodenal biopsies Villous atrophy Normal Normal or near normal with raised

intraepithelial lymphocytes

IgE serology or skin prick test to wheat Negative Positive Negative

*Coeliac disease has the presence of positive coeliac serology and shows villous atrophy on duodenal biopsies.

tIn wheat allergy there is the presence of positive IgE serology or skin prick test to wheat.

tIn non-coeliac gluten sensitivity there is negative coeliac serology (except possibly a positive gliadin antibody), negative wheat allergy testing, and normal to near
normal duodenal biopsies (with raised intraepithelial lymphocytes only)."
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