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considered to have atypical
presentations. They may have vague,
non-specific GI symptoms such as
bloating, or conditions associated with
coeliac disease such as iron deficiency
anaemia, osteoporosis and persistently
abnormal liver function tests.4,8,9 Patients
are often identified in screening groups
which would include those with:
• type 1 diabetes
• autoimmune thyroid disease 
• a first-degree relative with coeliac
disease

There are further, deeper layers of
the iceberg. Latent coeliac disease
describes two groups of patients.
First, those who have at some stage
had a normal duodenal biopsy while
on a regular diet, and then develop
villous atrophy later in life. Second,
and much more rarely, patients 

of 40 and 60, has a normal or even
high BMI, and subtle symptoms.5,6

PRESENTATION
Recognition of the coeliac iceberg has
improved understanding and
detection of coeliac disease (see figure
2, p20).7 This concept demonstrates
the clinical variability of coeliac
disease and helps us to understand its
systemic nature. 

The highest stratum of the iceberg
(above the waterline) describes
patients with typical gastrointestinal
(GI) symptoms such as diarrhoea and
weight loss. These patients usually
seek medical advice and present to 
GI services where the diagnosis may
be made. 

The subsequent stratum (just under
the water) contains those patients

COELIAC DISEASE IS
DEFINED AS A STATE OF
HEIGHTENED
IMMUNOLOGICAL 

responsiveness to ingested gluten in
genetically susceptible individuals.1

Historically it has been considered an
uncommon, paediatric condition
presenting with diarrhoea, weight loss,
and failure to thrive. However, recent
population studies show that coeliac
disease is a common condition
affecting around 1 in 100 people.2 The
estimated ratio of diagnosed to
undiagnosed individuals is 1:8,3 and the
average delay in diagnosis is reported
to be 11 years.4

The presentations are protean and
patients are increasingly diagnosed
later in life. The contemporary coeliac
patient is diagnosed between the ages

How should 
coeliac disease 
be diagnosed?

Whatare the
complications?

AUTHORS
Dr Kate E Evans
MRCP   
Clinical research fellow

Dr John S Leeds
MRCP 
Specialist registrar in
gastroenterology

Dr David S Sanders
MD FRCP FACG
Consultant
gastroenterologist

Gastroenterology 
& Liver Unit, 
Royal Hallamshire
Hospital, Sheffield

»

»

Be vigilant for patients
with coeliac disease
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disease present?

FIGURE 1
Endoscopic
appearance of
coeliac disease:
mosaic pattern in
the duodenal bulb
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false negatives and IgA levels should
be checked at the same time as EMA
and TTG. Anti-gliadin antibodies have
no role in contemporary diagnosis of
coeliac disease.

It is important that patients
consume a gluten-containing diet for
six weeks before serological testing
and biopsy if necessary. A gluten-free
diet (GFD) renders both blood tests
and biopsy inaccurate for the purpose
of diagnosis. If a patient is unwilling or
unable to follow a gluten-containing
diet, they should be referred to a
gastroenterologist for further
discussion.  

All those with positive serological
tests, and those for whom clinical
suspicion is high even if seronegative,
should be referred to a gastroenterologist
for a duodenal biopsy to confirm or
exclude coeliac disease. 

Diagnosis of coeliac disease requires
the demonstration of villous atrophy in
the small bowel which improves when
gluten is withdrawn. There are two
main causes of diagnostic uncertainty;
first, not all villous atrophy is coeliac,
and second, different degrees of
histological change may be present. 

Alternative causes of villous atrophy
include:
• Crohn’s disease
• Allergies to proteins other than
gluten e.g. chicken, soya or cow’s milk
• Whipple’s disease14

Histological variability occurs between
individuals and within the individual.15

Increased intraepithelial lymphocytes
and crypt hyperplasia are histological
changes which fall short of the
required villous atrophy. It is
particularly important in these cases 
to gather supportive evidence that the
patient may have coeliac disease 
such as:
• a positive family history
• functional hyposplenism and 
• typical human leucocyte antigen
status (DQ2 or DQ8).
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table 1, below. They also identify
associated conditions (table 2,
opposite) and these patients should
be considered for serological testing
for coeliac disease. 

A high index of suspicion and an
aggressive case-finding strategy
appears to have the most cost-effective
detection rates. 

The coeliac iceberg demonstrates
that the presence of relevant
symptoms is not essential for a
diagnosis of coeliac disease.
Additionally, positive serological
testing alone is not sufficient to
confirm the diagnosis. EMA and TTG
have a combined sensitivity and
specificity of over 90% when used in
combination in selected populations
such as those identified in tables 1 and
2.12 However, false positives occur in
conditions such as inflammatory
bowel disease, and autoimmune
disease. Conversely antibody-negative
disease accounts for about 9% of
cases.13 Causes of antibody-negative
coeliac disease are listed in table 3,
opposite. IgA deficiency is a cause of

may have histological features of
villous atrophy but continue on a 
gluten-containing diet and at 
re-biopsy revert to normal duodenal
mucosa. Latent coeliac disease is rare,
management is contentious, and
specialist gastroenterological advice
should be sought.  

The fourth stratum of the iceberg
describes individuals with positive
serological testing - tissue
transglutaminase (TTG) or endomysial
antibody (EMA) - but normal histology
on duodenal biopsy. These findings are
often seen in first-degree relatives of
patients with coeliac disease,10 as well
as those with autoimmune diseases
such as hypothyroidism. These
patients should be counselled that
they do not have coeliac disease but
may develop it in the future.

DIAGNOSIS
Recent NICE guidelines aim to
improve recognition and diagnostic
rates in coeliac disease.11 They identify
patient groups who should be offered
testing. These are summarised in 

Table 1

Serological testing should be offered to adults and children with any of these signs and symptoms11

Signs and symptoms
• Chronic or intermittent diarrhoea
• Failure to thrive or faltering growth (in children)
• Persistent or unexplained GI symptoms including 
nausea and vomiting
• Prolonged fatigue (tired all the time)
• Recurrent abdominal pain, cramping or distension
• Sudden or unexpected weight loss
• Unexplained weight loss
• Unexplained iron deficiency anaemia, or other unspecified anaemia

Conditions
• Autoimmune thyroid disease
• Irritable bowel syndrome
• Type 1 diabetes
• First-degree relatives (parents,
siblings or children) with coeliac
disease

FIGURE 2
The coeliac iceberg
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When diagnostic uncertainty exists
one strategy is to repeat biopsies
following a period of gluten challenge
(at least four slices of bread per day
for four to six weeks) or consider
jejunal biopsies via enteroscopy.16

HLA haplotyping should not be
used for the initial diagnosis of coeliac
disease but its high negative
predictive value can be useful for the
gastroenterologist. Around 95% of
patients with coeliac disease carry the
HLA – DQ2 allele with the rest usually
being HLA – DQ8 positive.1 Despite 
15 - 20% of Caucasians carrying the
HLA – DQ2 haplotype, the absence of
this haplotype virtually excludes
coeliac disease.

REFERRAL
Any patient with a positive EMA or
TTG should be referred to a
gastroenterologist for a small bowel
biopsy. Seronegative patients with a
high clinical suspicion such as a
positive family history (attributable
risk 10% in first-degree relatives)
should be referred. Patients with signs
or symptoms suggestive of coeliac
disease who are on a GFD and are

unable to reintroduce gluten should
also be referred. This last group should
be made particularly aware that a GFD
can make it difficult to confirm a
diagnosis of coeliac disease and this
may have implications for their access
to prescribed gluten-free foods.

LONG-TERM CONSEQUENCES
OF UNDIAGNOSED DISEASE
Patients with coeliac disease are
advised to follow a GFD to reduce
symptoms and complications.
Evidence is emerging that the risks of
symptomatically overt and silent
disease may be different. 

Malignancy
Contemporary population studies of
coeliac disease show only a modest
risk of malignancy and death. The
overall hazard ratio for death in coeliac
disease is reported to be as low as 1.3
with most of the excess risk occurring
in the year after diagnosis.17 Another
study with a 20 year follow-up found
no increased risk of malignancy in
seropositive individuals (who did not
have a confirmatory biopsy but are
likely to have untreated coeliac
disease) on a gluten-containing diet.18

There is evidence for an increased risk
of non-Hodgkin’s lymphoma and small
bowel cancer.19 While the risk of small
bowel cancer may be 40 times that of
the general population, it remains 
a very rare cancer and absolute risk 
is low. Intriguingly, patients with
coeliac disease may have lower rates
of breast cancer and hypertension.17, 20

Reduced bone mineral density
Coeliac disease is known to be
associated with reduced bone mineral

»

density (both osteopaenia and
osteoporosis). The prevalence of
abnormal bone mineral density is
reported to be around 40% and may
lead to an increased fracture risk.21 This
increased risk is small, and bone
mineral density usually improves or
stabilises once gluten has been
excluded from the diet. The excess
fracture risk is small overall, adjusted
odds ratio (OR) 1.3, even when
considering elderly patients where the
risk is highest.22 It has been calculated
to be two to three additional hip
fractures per ten years of follow-up. 

Reproductive problems
Infertility, reduced fertility and an
increased risk of an adverse outcome
during pregnancy have all been
attributed to undiagnosed coeliac
disease. In one study, women with
undiagnosed coeliac disease had
increased risk of intrauterine growth
retardation (OR 1.62), low birthweight
(OR 2.13), and preterm birth (OR 1.71).23

However, another large study
showed no difference between those
with undiagnosed coeliac disease and
healthy individuals.24

MANAGEMENT
Coeliac disease is treated by lifelong
adherence to a GFD. Only 50-70% of
patients adhere to a GFD because of
cost, poor palatability, and social

Table 2 

Consider offering serological
testing to children and adults with
any of the following11

• Addison’s disease
• Amenorrhoea
• Aphthous stomatitis (mouth
ulcers)
• Autoimmune liver conditions
• Autoimmune myocarditis
• Chronic thrombocytopaenia
purpura
• Dental enamel defects
• Depression or bipolar disorder
• Down’s syndrome
• Epilepsy
• Low-trauma fracture
• Lymphoma
• Metabolic bone disease (such as
rickets or osteomalacia)
• Microscopic colitis
• Persistent or unexplained
constipation
• Persistently raised liver enzymes
with unknown cause
• Polyneuropathy
• Recurrent miscarriage
• Reduced bone mineral density
• Sarcoidosis
• Sjögren’s syndrome
• Turner syndrome
• Unexplained alopecia
• Unexplained subfertility

Table 3 

Causes of antibody-negative
coeliac disease
• Self-commenced GFD prior to
serological testing or duodenal
biopsy
• IgA deficiency
• Immunosuppressive medication
• Early coeliac disease with lesser
grades of villous atrophy (have not
yet generated antibody response)
• Late coeliac disease
(immunologically overwhelmed)

It is essential to encourage patients
to continue on a gluten containing
diet and refer cases in which you are
still suspicious, even if the antibody
tests are negative

FIGURE 3
Visible vessels in the
duodenum are seen
in coeliac disease

FIGURE4
In coeliac disease
the duodenal
mucosa loses its
usual ‘carpet’
appearance,
appearing flat, 
with scalloping 
of the folds



SYMPOSIUMGASTROENTEROLOGY 
COELIAC DISEASE

thepractitioner.co.uk

22

October 2009 – 253 (1722): 19-22

difficulties.25 Weight gain, depression,
and anxieties about socialising with
friends are common complaints about
the diet. Women perceive greater
disease burden than men, reporting
significantly poorer subjective health
and quality of life.26 Symptomatic
patients can improve rapidly on a GFD.
Those with screen-detected disease
may consider themselves healthy with
a quality of life similar to that of the
general population. In these cases, 
a GFD is less obviously beneficial and
adherence may be worse.27, 28

Provision of practical advice and
support from the primary care team is
known to improve adherence to a
GFD, and the patient’s experience.

As well as prescribing and giving
advice on gluten-free food, GPs have
an important role in discussing familial
risk and advising on vaccination
against influenza and pneumococcus.

Practice nurses are well placed to
encourage exercise, smoking cessation,
and moderation in (gluten-free) alcohol
intake to improve osteoporosis risk. 

National guidelines recommend the
involvement of a dietitian to provide
education about the GFD and prevent
dietary imbalance.16 Dietitians can
review GFD adherence, provide
information about Coeliac UK’s gluten-
free food and drink directory, and
encourage contact with this and other
support groups. 

FOLLOW UP
The primary care team need to be
alert to the complications of coeliac
disease and other associated
conditions.

Patients with coeliac disease should
be followed up on an annual basis to
allow assessment of adherence with
the diet, manage complications and
detect any micronutrient deficiencies.16 
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Historically coeliac disease was considered an uncommon
paediatric condition presenting with diarrhoea, weight
loss, and failure to thrive. However, recent population
studies show that it affects around 1 in 100 people. The
estimated ratio of diagnosed to undiagnosed individuals
is 1:8, and the average delay in diagnosis is reported to be
11 years. The contemporary coeliac patient is diagnosed
between the ages of 40 and 60, has normal or even high
BMI, and subtle symptoms.  Patients are often identified in
screening groups which would include those with type 1
diabetes, autoimmune thyroid disease, or a first-degree
relative with coeliac disease.

The presence of relevant symptoms is not essential for
a diagnosis of coeliac disease. Additionally, positive
serological testing alone is not sufficient to confirm the
diagnosis. Endomysial antibody (EMA) and tissue
transglutaminase (TTG) have a combined sensitivity and
specificity of >90% when used in combination in selected
populations but false positives occur in conditions such as
inflammatory bowel disease, and autoimmune disease.
Conversely antibody-negative disease accounts for
around 9% of cases.  IgA deficiency is a cause of false
negatives and levels should be checked at the same time
as EMA and TTG.  It is important that patients consume a
gluten-containing diet for six weeks before serological
testing and biopsy if necessary.

All those with positive serological tests, and those  
for whom clinical suspicion is high even if seronegative,
should be referred to a gastroenterologist for a duodenal
biopsy to confirm or exclude coeliac disease.  Diagnosis
requires the demonstration of villous atrophy in the small
bowel which improves when gluten is withdrawn.

The overall hazard ratio for death in coeliac disease
is reported to be as low as 1.3 with most of the excess risk
occurring in the year after diagnosis.  While the risk of
small bowel cancer may be 40 times that of the general
population, it remains a very rare cancer and absolute risk
is low.  The prevalence of abnormal bone mineral density
is around 40% and may lead to an increased fracture risk.
However, this increased risk is small and bone mineral
density usually improves or stabilises once gluten is
excluded from the diet.

Patients with coeliac disease should be followed up
on an annual basis to allow assessment of adherence to
the gluten-free diet, manage complications and detect
any micronutrient deficiencies.

Useful websites 
Coeliac uk  
www.coeliac.org.uk
British Society of Gastroenterology
www.bsg.org.uk
Primary Care Society for Gastroenterology 
www.pcsg.org.uk

We welcome your feedback

If you would like to comment on this
article or have a question for the
authors, write to:
editor@thepractitioner.co.uk 


