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diarrhoea, weight loss and failure to
thrive,2 which are relatively rare. The
more common non-classical symptoms
include irritable bowel syndrome-type
symptoms, anaemia, chronic fatigue,
change in bowel habit, abdominal pain
and osteoporosis.3,4

Population screening studies have
shown that the prevalence of coeliac
disease is 1 in 100,3,4 and yet 75% of
patients remain undiagnosed.5 A recent

What are the goals
of treatment?

Howdo patients
present with
coeliac disease?

How should
diagnosis be
confirmed?

IT HAS BEEN INCREASINGLY
RECOGNISED OVER THE
PAST FEW YEARS THAT
COELIAC DISEASE 

presents in a much wider range of
manifestations than previously thought.
The common presentation has shifted
from the historically classical symptoms
of malabsorption in childhood to 
non-classical symptoms in adulthood.

Classical symptoms include chronic

» study demonstrated significantly
impaired quality of life in patients living
with undiagnosed coeliac disease
compared with those who have been
diagnosed and treated (EQ-5D 0.56
versus 0.84).6

Table 1, p14, lists the symptoms or 
risk factors which should trigger
screening for coeliac disease according
to the recently updated NICE
guidelines.1
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FIGURE 1 
The endoscopic
features of coeliac
disease in the
duodenum. 
Top left: visible
submucosal vessels
on a pale atrophied
duodenum 
Top right: smooth
flat atrophied
mucosa with
reduced mucosal
folds 
Bottom left:
scalloping on the
edge of the
duodenal folds and
mucosal fissuring
Bottom right:
mucosal fissuring
and grooves
resulting in a mosaic
pattern clearly seen
in a dye-sprayed
duodenum
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Table 1

Indications for screening for coeliac disease1

Coeliac screening 
recommended

•Persistent unexplained 
abdominal or gastrointestinal 
symptoms
•Faltering growth
•Prolonged fatigue
•Unexpected weight loss
•Severe or persistent 
mouth ulcers
•Unexplained iron, vitamin B12 
or folate deficiency
•Type 1 diabetes
•Autoimmune thyroid disease
• Irritable bowel syndrome
•First-degree relatives of 
people with coeliac disease

INVESTIGATION
A combination of coeliac serology and
duodenal biopsy is required for the
diagnosis of coeliac disease in adults. 

The current British Society of
Gastroenterology7 and NICE1 guidelines
recommend screening high-risk adults
by coeliac serology. Testing for 
IgA-tissue transglutaminase antibodies 
(IgA-TTG) should be performed as 
a first-line screening test, as it has 
a high sensitivity and negative 
predictive value. 

A study of 2,000 patients with a
prevalence of coeliac disease of 3.4%
compared the sensitivities of IgA-TTG
alone and a two-step approach testing
for IgA-TTG and endomysial antibodies
(EMA). IgA-TTG alone was found to be 
a sensitive marker for coeliac disease
compared with IgA-TTG plus EMA
(sensitivity 90.9% vs 85.7%, and negative
predictive value 99.6% vs 99.7%).8
Therefore, IgA-TTG is the recommended
first-line test. However, if IgA-TTG is
weakly positive, EMA testing should be
carried out.7 This has a high specificity of
95%.9,10 It should be noted that EMA
testing utilises the substrates of monkey
oesophagus or human umbilicus, which
have limited availability. It is also
expensive, labour intensive and
interpretation of the results is subjective.

Patients with IgA deficiency do not
produce IgA-TTG or IgA-EMA
antibodies, and could therefore give a
false-negative result. IgA deficiency is
ten times more prevalent in coeliac
disease compared with the general
population (2.6% vs 0.14-0.2%).11

Therefore it is essential to test for

immunoglobulin levels in conjunction
with serology routinely. For those with
IgA deficiency, IgG-TTG, IgG-EMA 
and IgG-deamidated gliadin peptide
(IgG-DGP) can be tested instead. 
A recent meta-analysis found that 
IgG-DGP had a pooled sensitivity
ranging from 80.1% to 98.6% compared
with TTG ≥90%.12

In recent years, several point of care
tests have become commercially
available in pharmacies and online for
patients to purchase.13,14 However, there
is relatively limited data in the literature
on their performance compared with
conventional serology. Therefore, the
results should be confirmed with TTG
and EMA. 

It is important to advise patients to eat
a gluten-containing diet (10 g of gluten 
a day, equivalent to four slices of bread)
for six weeks before their investigations
to ensure the serological and histological
results are not affected. 

DIAGNOSIS 
Duodenal biopsies showing increased
intraepithelial lymphocytes, crypt
hyperplasia and villous atrophy (Marsh
3a-3c) with positive coeliac serology
confirms the diagnosis of coeliac disease
in adults. 

Although studies have demonstrated
excellent sensitivities for IgA-TTG and
EMA, the sensitivities often drop when
the tests are performed in the real world
with a lower prevalence in the general
population. 

Therefore, a confirmatory duodenal
biopsy is mandatory to ensure that
patients are correctly diagnosed with
coeliac disease before being subjected
to a lifelong gluten-free diet. Additionally,
it avoids any diagnostic uncertainty in
cases where patients do not respond to
a gluten-free diet, and provides a
baseline reference for histological
response to a gluten-free diet. 

It must be noted that clinical response
to a gluten-free diet does not confer a
diagnosis of coeliac disease. This can be
seen in patients with non-coeliac gluten
sensitivity, which is characterised by
symptom improvement on gluten
avoidance without coeliac disease
(negative coeliac serology and absence
of villous atrophy).15

On the other hand, the recent
European Society for Paediatric
Gastroenterology Hepatology and
Nutrition guidelines recommend that
paediatric patients no longer require
biopsies to confirm the diagnosis of
coeliac disease if they have TTG levels
ten times over the upper limit of normal,
positive EMA and the presence of the
HLA-DQ2 or HLA-DQ8 genotype.16
This avoids the need for a gastroscopy
which often requires general
anaesthesia in the paediatric population.
This is an appropriate approach in
carefully selected paediatric cases in the
hands of specialists but should not be
extended to adult practice. With the
poor specificity of TTG and variation in
assays across the UK, the potential risk is
of adults being committed to a gluten-
free diet who do not have coeliac
disease.

REFERRAL
All adult patients with positive coeliac
serology should be referred to
gastroenterology for a gastroscopy, see
figure 1, p13, to confirm or exclude
coeliac disease. Children with positive 
coeliac serology should be referred to
paediatric gastroenterology for further
investigations. 

Any patients with negative serology
should be referred to gastroenterology 

Coeliac screening should 
be considered

•Metabolic bone disorders (reduced
bone mineral density or osteomalacia)
•Unexplained neurological symptoms
(particularly peripheral neuropathy or
ataxia)
•Unexplained subfertility or recurrent
miscarriage
•Persistently raised liver enzymes with
unknown cause
•Dental enamel defects
•Down’s syndrome
•Turner’s syndrome

‘Advise patients 
to eat a gluten
containing diet for
six weeks before
their investigations
to ensure the
serological and
histological results
are not affected’
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co-existing liver disease.24 Functional
hyposplenism is seen in patients with
coeliac disease, which may lead to
impaired immunity to encapsulated
bacteria. 

Data showed a modest increase in
pneumococcal sepsis in patients with
coeliac disease compared with the
general population (HR 2.6),25

therefore pneumococcal vaccination is
recommended every five years after the
initial vaccination. 

FOLLOW-UP
Patients with no symptoms and a
normal duodenal biopsy are at low risk
of complications and can be safely
discharged to the community.26

Serology is frequently used as a
surrogate marker of histological
recovery although the relationship is not
linear and normal serology does not rule
out persistent villous atrophy.26, 27 Those
with either symptoms or villous atrophy
or both should be followed up in
secondary care to assess for dietary
adherence and/or to investigate the
cause of persistent villous atrophy.

Non-responsive coeliac disease
describes patients who do not respond
after 6-12 months on a gluten-free diet or
relapse with symptoms despite gluten
avoidance. The most common reason
for unresolved symptoms is persistent
gluten exposure, therefore the patient
should undergo a thorough dietetic
assessment to identify any gluten
exposure or cross contamination.20

Unresolved symptoms can also be
caused by other gastrointestinal
conditions which are associated with
coeliac disease, such as small bowel
bacterial overgrowth, pancreatic
insufficiency and microscopic colitis.28

The validity of the initial diagnosis of
coeliac disease should be reviewed, and
other associated conditions as
mentioned before should be ruled out. 

Refractory coeliac disease occurs 
in a very small minority of patients 
with persistent symptoms. It is a rare »

questionnaire, symptom assessment,
serological testing and repeat duodenal
biopsy. Apart from duodenal histology
being the gold standard for assessing
for mucosal recovery, none of the above
methods alone are reliable markers of
mucosal healing, with sensitivities
ranging from 38 to 61%.21, 22

Internationally, a repeat biopsy to
assess for histological remission is
undertaken, but this is not  routine
practice in the UK.7 A recent study of
7,648 patients with coeliac disease over
an 11 year follow-up period showed that
patients with persistent villous atrophy
had an increased incidence of
lymphoproliferative malignancies
compared with those without (HR 3.61).
However, there was no difference in the
incidence of lymphoproliferative
malignancies between the re-biopsy
and no biopsy groups, thereby
questioning the role of a routine follow-
up biopsy in all patients.23

In the UK, a follow-up biopsy should
be considered in patients who do not
respond to a gluten-free diet, for
instance those with persistent
symptoms or persistently raised
serological titres despite strict dietary
adherence. This would help identify
patients with persistent villous atrophy
who may require immunosuppressants
in cases of refractory coeliac disease,
and early detection of enteropathy
associated T-cell lymphoma which
carries a poor prognosis.

Annual follow-up can begin when the
disease is stable and patients are
managing well on their diet. Small bowel
absorption should be assessed by
measuring full blood count, ferritin,
folate and B12 levels. There is an
increased risk of osteoporosis and
fractures, which improve with gluten
exclusion. Calcium, vitamin D and
alkaline phosphatase should be
monitored and supplemented
accordingly. Those with additional risk
factors for osteoporosis or age over 55
should have a baseline bone density
scan one year after starting a gluten-free
diet. Other co-existing autoimmune
diseases should be screened for, such as
autoimmune thyroid disease and type 1
diabetes. 

Liver function tests should also be
performed as coeliac disease can be
associated with deranged liver enzymes.
A recent study showed that liver
function was deranged in 41% of
patients with coeliac disease at
diagnosis, which normalised in 78% of
patients 1.5 years after gluten exclusion.
Those without any improvement in liver
function should be tested for any 

if coeliac disease is still clinically
suspected, as seronegative coeliac
disease occurs in 7% of patients.17
IgA deficiency needs to be ruled out 
as a cause for negative IgA-TTG or EMA.
Immunosuppressants and steroids can
also cause seronegativity. A highly
accurate clinical decision algorithm
developed by Hopper and colleagues
demonstrated that as long as the patient
did not have high-risk symptoms of
anaemia, weight loss or diarrhoea,
coeliac disease could be safely ruled out
by negative serology.

A negative HLA DQ2 or DQ8
genotype could be useful in this situation
to exclude coeliac disease, as these
genotypes are expressed in virtually all
patients with coeliac disease. However,
the presence of these genotypes does
not confirm the diagnosis of coeliac
disease, because they are also present 
in 25-40% of the general population.18
If HLA DQ2 or DQ8 is present in
seronegative patients with a clinical
suspicion of coeliac disease duodenal
biopsy should be performed.19

MANAGEMENT
A lifelong strict gluten-free diet is the
only effective treatment currently
available. All patients should be referred
to a specialist dietitian for thorough
guidance and support. 

A gluten-free diet can pose challenges
in terms of adherence for some
individuals. Moreover, difficulties may be
encountered when eating out or eating
separately in the same household. 
A systematic review showed that up to
41% of patients were found not to be
strictly adhering to a gluten-free diet.20

Patients should be encouraged to join
coeliac disease advocacy groups (see
Useful information box, p17), as evidence
shows that this is strongly associated
with strict dietary adherence.20

The goal of treatment is to relieve
symptoms, achieve mucosal healing to
prevent complications, and improve
quality of life. Adherence assessment
includes a combination of dietetic
evaluation, a validated adherence

‘All adult patients
with positive
coeliac serology
should be referred
for gastroscopy to
confirm or exclude
coeliac disease’

‘The goal of
treatment is to
relieve symptoms,
achieve mucosal
healing to prevent
complications, 
and improve
quality of life’



FIGURE 2
Diagnostic
algorithm for 
non-responsive
coeliac disease
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condition which is defined by persistent
villous atrophy despite strict adherence
for 12 months to a gluten-free diet, 
after eliminating other causes of 
non-responsive coeliac disease. 
Patients with refractory coeliac disease
commonly suffer from weight loss,
diarrhoea, abdominal pain, nutritional
deficiencies and anaemia.29 They are at
risk of developing enteropathy
associated T-cell lymphoma, and require
urgent evaluation at a tertiary centre. 
A flow chart for the management of
non-responsive coeliac disease is shown
in figure 2, above.

Non-responsive coeliac disease

Review original diagnosis:
Biopsy, HLA, serology, family history

Dietary review

Repeat duodenal biopsy and 
duodenal aspirate
Colonoscopy and biopsy
Faecal elastase
Stool culture
Blood tests including inflammatory
markers, thyroid function

Exclude other causes:
Protein losing enteropathy
Fructose intolerance
Lactose intolerance

Consider refractory coeliac disease

No coeliac disease
Diagnosis refuted

Poor adherence

To exclude

No cause found

Diagnosis validated

Strict adherence

Gluten contamination

Microscopic colitis
Small bowel bacterial
overgrowth
Exocrine pancreatic
insufficiency
Giardiasis
Hyperthyroidism
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The common presentation of coeliac disease has shifted 
from the historically classical symptoms of malabsorption
in childhood to non-classical symptoms in adulthood
such as irritable bowel syndrome-type symptoms,
anaemia, chronic fatigue, change in bowel habit,
abdominal pain and osteoporosis. Population screening
studies have shown that the prevalence of coeliac disease
is 1 in 100 and yet 75% of patients remain undiagnosed. 
A combination of coeliac serology and duodenal biopsy
is required to diagnose coeliac disease in adults. Testing
for IgA-tissue transglutaminase antibodies (IgA-TTG)
should be carried out as a first-line screening test.

Advise patients to eat a gluten-containing diet
(10 g of gluten a day, equivalent to four slices of bread) 
for six weeks before their investigations to ensure the
serological and histological results are not affected. 
A confirmatory duodenal biopsy is mandatory to ensure
that patients are correctly diagnosed with coeliac disease
before being subjected to a lifelong gluten-free diet.
Clinical response to a gluten-free diet does not confer a
diagnosis of coeliac disease. This can be seen in patients
with non-coeliac gluten sensitivity.

Paediatric patients no longer require biopsies to 
confirm the diagnosis of coeliac disease if they have TTG
levels ten times over the upper limit of normal, positive
EMA and the presence of the HLA DQ2 or HLA DQ8
genotype. All adult patients with positive coeliac serology
should be referred to gastroenterology for a gastroscopy
to confirm or exclude coeliac disease. Children with
positive coeliac serology should be referred to paediatric
gastroenterology for further investigations. 

A lifelong strict gluten-free diet is the only effective  
treatment currently available. All patients should be
referred to a specialist dietitian for thorough guidance
and support. Patients should be encouraged to join
coeliac disease advocacy groups, as evidence shows 
that this is strongly associated with strict dietary adherence.
The goal of treatment is to relieve symptoms, achieve
mucosal healing to prevent complications, and improve
quality of life. Patients with persistent villous atrophy 
have an increased incidence of lymphoproliferative
malignancies compared with those without.

Annual follow-up can begin when the disease is stable 
and patients are managing well on their diet. Small bowel
absorption should be assessed by measuring full blood
count, ferritin, folate and B12 levels. There is an increased
risk of osteoporosis and fractures which improve 
with gluten exclusion. Calcium, vitamin D and alkaline
phosphatase should be monitored and supplemented
accordingly. Those with additional risk factors for
osteoporosis or aged over 55 should have a baseline
bone density scan one year after starting a gluten-free
diet. Co-existing autoimmune diseases should be
screened for.


