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CLINICAL REVIEW

Adult coeliac disease
Andrew D Hopper,1 Marios Hadjivassiliou,2 Sohail Butt,3 David S Sanders1

The prevalence of coeliac disease is 0.5-1% in
international population studies. The delay in
diagnosis is reported to range from 4.5 years to
9.0 years.1 2 Patients may present on numerous
occasions to both primary and secondary care without
coeliac disease being considered.3 Currently, for every
adult patient in whom the disease is diagnosed, eight
cases are estimated to go undetected.4

What is coeliac disease and why is it more common

now?

Coeliac disease (or gluten sensitive enteropathy) is
defined as a state of heightened immunological respon-
siveness to ingested gluten (fromwheat, barley, or rye) in
genetically susceptible individuals. Coeliac disease has
historically been considered to be an uncommongastro-
intestinal condition. In addition, most clinicians expect
to recognise infant or childhoodpresentationswithovert
symptoms of malabsorption (or failure to thrive).
A paradigm shift has occurred, however, in our

conceptual understanding of coeliac disease. Recent
international studies assessing the prevalence of coeliac
disease in the general population have consistently
reported that coeliac disease affects 0.5-1% of all
adults.w1 Adult presentations are now more frequent
than paediatric (a ratio of 9:1, according to the 2005
membership data of the Coeliac UK charity). Patients
most commonly present during their 40s.w2

Patients with adult coeliac disease rarely present with
symptoms suggestive of malabsorption (low body mass
index accounts for 5% of all cases diagnosed, with most
having either a normal or overweight body mass
indexw3). Far more commonly they describe non-
specific or subtle gastrointestinal symptoms (for
example, non-specific abdominal pain, symptoms
similar to those of irritable bowel syndrome, or even
upper gastrointestinal symptoms56). Any gastro-
intestinal presentation of coeliac disease is now broadly
described as the typical (classic) form. However, a
substantial proportion of patients have no
gastrointestinal symptoms but present with
extraintestinal manifestations (box) and/or recognised
associated conditions (table). This manner of
presentation is now called the atypical or silent form
(figure). Patients who present in this way may initially
be overlooked because of the lack of gastrointestinal
symptoms.78 Finally, some individuals may have the
potential to develop coeliac disease (figure).

The increasing recognition of coeliac disease is
attributed to several factors: new serological assays;
advances in flexible endoscopy, allowing clinicians to
take duodenal biopsies easily at the time of
gastroscopy; and the realisation that patients often do
not have gastrointestinal symptoms.

Diagnosis

What serological tests should be performed?

Immunoglobulin (Ig) G and IgA gliadin antibodies
lack sensitivity by comparison with IgA endomysial
antibody. However, there are limitations to the use of
endomysial antibody:

• Oesophagus from the rhesus monkey (an
endangered species) or human umbilical cord
are still required as a substrate to test for
endomysial antibodies in serum

• The test is qualitative, involving subjective
interpretation of the immunofluorescence staining

• Endomysial antibody can be negative in
patients with lesser degrees of villous atrophy.

The more recent development of IgA tissue trans-
glutaminase antibody has provided the clinician with
an alternative to endomysial antibody. Current reports
validating tissue transglutaminase antibody in clinical
practice give a sensitivity of 91-95% and a negative

Symptoms in patients presentingwith coeliac disease*

Gastrointestinal presenting symptoms

Abdominal pain

Diarrhoea

Steatorrhoea

Bloating

Non-specific gastrointestinal

Non-gastrointestinal symptoms

Weight loss

Fatigue or “tired all the time”

Arthralgia, arthritis, and myalgia

Skin rash (dermatitis herpetiformis) and aphthous
ulcers

Depression or neurological symptoms

*Although these symptoms are common in primary
care, we suggest that clinicians should test patients if
symptoms are persistent or recurrent, if multiple
symptoms are present, or if secondary care referral is
being considered
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predictive value of near 100%.910 False positive tissue
transglutaminase antibody results may occur in chronic
liver disease, myeloma, monoclonal gamopathy, and
type 1 diabetes.w4 Tissue transglutaminase antibody
has a similar sensitivity and specificity to endomysial
antibody but is a quantitative test (enzyme linked
immunosorbent assay), which is quicker to perform
and cheaper. The positive predictive value of
endomysial antibody and tissue transglutaminase
antibody together is in excess of 90%.910

Many centres now measure tissue transglutaminase
antibody as the first line test and then endomysial
antibody in patients who are positive for tissue
transglutaminase antibody. This approach is pragmatic
and cost effective but has not been adopted universally.
Some centres (including our own) still measure
endomysial antibody and tissue transglutaminase
antibody as a paired serological test to avoid missing
cases that are endomysial antibody negative or tissue
transglutaminase antibody negative. Both endomysial
antibody and tissue transglutaminase antibody may be
negative in the presence of IgA deficiency as they are
both IgA based tests. Coeliac disease is associated with
IgA deficiency, therefore IgA immunoglobulin level
should also be requestedwhen investigating a patient for
coeliac disease.

What are the pitfalls in duodenal biopsy and what is

antibody negative coeliac disease?

In the presence of a positive antibody the patient
should be referred to a gastroenterologist for confir-
mation of the diagnosis by means of duodenal biopsy.
Serology has been proposed as a possible replacement
for duodenal biopsy, but serological tests have not
reached a sufficient standard to recommend this.11 It
is therefore essential to advise patients to continue
eating a normal diet (that is, containing gluten) until a
biopsy is performed as withdrawal of glutenmay result
in an equivocal or normal biopsy result.

Histological demonstration of small bowel villous
atrophy remains the optimal method for making the
diagnosis of coeliac disease. Seronegative (antibody
negative) coeliac disease can occur, even in the
presence of a normal serum IgA. The prevalence of
seronegative coeliac disease is 6.4-9.1% of all
diagnosed cases.12 Therefore a duodenal biopsy should
be performed in patients in whom coeliac disease is
strongly suspected even if they have a negative coeliac
antibody profile. Seronegative coeliac disease may
occur in patients who have more severe disease (these
individuals are often older).13 14 Conversely, both
tissue transglutaminase antibody and endomysial
antibody may also be negative in patients with less
severe mucosal lesions.w5 For these cases, confirming
the diagnosis with a histological and symptomatic
response to a gluten-free diet as well as supportive
HLA typing ensures that patients are not incorrectly
diagnosed as having coeliac disease.
When considering symptomatic individuals with a

family history of coeliac disease (first degree relative),
even if the serology is negative a referral to a gastro-
enterologist for HLA typing (with possible duodenal
biopsy) may be warranted. This strategy will ensure
that the number of cases missed is minimised.15

What are the risks for people with coeliac disease?

Recent population based studies suggest that patients
with coeliac disease have only a modestly increased
risk of malignancy and mortality. This risk seems to fall
as time from diagnosis increases (in those patients who
comply with a gluten-free diet).w6-w8 Although small
bowel lymphoma may be 50 times more common in
someone with coeliac disease, the annual incidence is
low (0.5-1 per million people), so the absolute risk for
patients with coeliac disease is modest.
At the time of diagnosis reduced bonemineral density

(osteoporosis or osteopenia) has been shown in 40% of
patients with coeliac disease.w9 The reduced bone
mineral density also translates to an increased risk of
fracture,16 but this risk is modest, with recent studies
describing a rate ratio of 1.9 for hip fractures (compared
with healthy controls).17 Current recommendations
suggest that all patients with coeliac disease should
have dual energy x ray absorptiometry either at
presentation or follow-up.18

TIPS FORNON-SPECIALISTS

• Case finding for coeliac disease with recognition of a
collection of symptoms and associated diseases will
increase detection

•Not all patientswith coeliac disease experienceweight
loss or gastrointestinal symptoms

• Patients in whom coeliac disease is suspected should
be advised to avoid starting a gluten-free diet until
diagnostic confirmation with duodenal biopsy

• Compliancewith a gluten-free diet can be improved by
specialist long term follow-up

Typical coeliac
disease

V
ill

o
u

s 
at

ro
p

h
y

H
LA

 s
ta

tu
s 

D
Q

2:
D

Q
8

(>
95

%
 c

o
el

ia
c 

d
is

ea
se

; 2
5%

 g
en

er
al

 p
o

p
u

la
ti

o
n

)

Eq
u

iv
o

ca
l

N
o

rm
al

 m
u

co
sa

Atypical coeliac
disease

Individuals who
could potentially

develop coeliac disease*

Healthy individuals

* Patients with a positive test result for tissue transglutaminase or
endomysial antibodies but normal or equivocal duodenal biopsy

Iceberg model, showing the hidden forms of coeliac disease

lying below the waterline
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Infertility, reduced fertility, and an increased risk of
an adverse outcome during pregnancy (miscarriage,
low birth weight, and intrauterine growth retardation)
have all been attributed to undiagnosed coeliac
disease. However, these risks may be lower than
historically described.w10

Functional hyposplenism has been shown to occur
in 30%of patients with coeliac disease—for this reason,
Haemophilus influenzae, pneumococcal, and annual
influenza vaccination should be offered to the patient
if there is evidence of hyposplenism on a blood film.19

In general, all the potential complications described
are either reversible or avoidable by complying with a
gluten-free diet. With specific regard to reduced bone
mineral density, following a gluten-free dietmay either
maintain or improve the density.w11

The initial improvement in quality of life after one
year of starting a gluten-free diet may not be sustained
at the same level in the long term. However, although
patients with coeliac disease may have a poorer quality
of life than controls, it is still an improvement compared
with their life before diagnosis, particularly for the
patients who presented with typical symptoms.w12

Who should be tested and what are the unresolved

controversies?

Coeliac disease should be considered and tested for
when several symptoms and/or disease associations

are identified (see box and table). The prevalence of
coeliac disease among first degree relatives is reported
as 4-22.5%,w13 so they too should receive counselling
and be offered testing.
Somemight argue that coeliac disease fulfils the tenets

of any screeningprogramme,butwhenwouldwedecide
to screen? At what age and how often thereafter?
Serological markers may be highly sensitive and
specific, but the value of these tests decreases when
they are used in the general population. Although the
investigational process for population screening and
case finding may be the same, there is an important
ethical difference between them. If a patient seeks
medical help, then the physician is trying to diagnose
the underlying condition. This would be classified as
case finding and clearly it is the patient who has initiated
the consultation and in some sense is giving consent for
investigation. However, individuals who were not
patients but have been found to have coeliac disease
through a screening programme may have considered
themselves to be “well,” and it is the physician or health-
care system that is identifying them as potentially ill.20

Despite some evidence showing that overall quality of
life is improved in screen detected patients, this benefit
seems to be short lived, with subsequent poor
compliance with a gluten-free diet.w14

Management

Patients who have a positive antibody or in whom
coeliac disease is strongly suspected should be referred
to a gastroenterologist. A biopsy before starting a
gluten-free diet is mandatory. Histological
confirmation ensures validity of the diagnosis, allows
an assessment of the degree of histological severity as a
baseline (should symptoms not improve), and
influences any advice about family screening.

Conditions shown to be associated with coeliac disease

Associated conditions Prevalence of coeliac disease (%)

Group 1*

Dermatitis herpetiformis 69-89.5w24

Recurrent aphthous ulcers 10-18w23

Iron deficiency anaemia 2.7-5.7w25

Irritable bowel 0-11.45, w26

Group 2††

Abnormal liver biochemistry 9-9.3w27

Infertility 4.1-8w28

Osteopenia or osteoporosis 1-7w9

Down’s syndrome 4-17w29

Thyroid disease 2-6w30

Type 1 diabetes 2-8w31, w32

Ataxia of unknown cause 1.9-16.7w33

Addison’s disease 1.2-12.5w34

Alopecia areata 1-2w22

*We recommend testing for coeliac disease in accordance with current national guidelines and reviews.w20-w23

However, these guidelines and the prevalence studies in this table are primarily from secondary care.

†We suggest testing patients if they have other or several associated conditions, symptoms (see box), or if a

secondary care referral is being considered.

A PATIENT’S PERSPECTIVE

I’m43, female, andwas diagnosedwith coeliac disease
in May 2006. I had symptoms for at least five years
before changing my diet. These symptoms were
bloating, bad stomach cramps, and constipation. I was
sent for a gastroscopy at the start of the symptoms and
was told I hadoesophagitis; antacid tablets didn’t work.
I have been told I was anaemic from time to time all my
life, whichwasn’t followedup. Eventually I got tested for
coeliac disease when I was shown to be anaemic again
during investigations for a painful wrist. I had never
really heard of coeliac disease until I was diagnosed,
and now I’m going to advise two of my sisters who have
bowel trouble to have blood tests, from information I’ve
learnt since being diagnosed.
Since changing my diet I’m going to the toilet every day
and have no pains. Although I get prescriptions for
gluten-free foods, I find supermarket gluten-free foods
expensive. I check the Coeliac UK website for new
gluten-free products each month. My main problem at
the moment is eating out. I currently arrange to meet
people for drinks after they have eaten, as twice I’ve
been caught out suffering with stomach cramps soon
after eating out myself.

SOURCES ANDSELECTION CRITERIA

This review is basedonkeypapers found via a searchon
PubMed and the Cochrane database using keywords
“Coeliac disease” and “Gluten sensitivity” (from January
1990 until June 2007), the proceedings of the recent
international coeliac symposium (New York, 2006), and
published international guidelines.
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Confirmation of the diagnosis based on resolution of
symptoms with gluten exclusion alone may ultimately
result in confusion for the patient. This point can be
illustrated in patients with irritable bowel syndrome
who have had a normal duodenal biopsy but who
may benefit from a gluten-free diet.w15

A gluten-free diet can be a major and initially
overwhelming undertaking. However, it is the
cornerstone of treatment in coeliac disease. For this
reason, expert dietetic advice is essential. A dietitian’s
role enables improvement of symptoms and avoidance
of nutritional deficiencies related to both the coeliac
disease and a subsequent gluten-free diet. The
dietitian’s role encompasses education about iron,
folate, vitamin B-12, fibre, calcium, and vitamin D.21

The role increases further when advice is required for
the weight gain that can occur when the small bowel
recovers. Compliance with a gluten-free diet may be
compromised by a lack of education, limited medical
support (from doctors and dietitians), or the absence of
symptoms at the time of diagnosis (or in screen
detected patients).22 Compliance can be assessed by
repeating the duodenal biopsy, antibody testing (levels
should normalise on a gluten-free diet), dietary history,
and symptom resolution.
Patients are recommended to have a yearly follow-

up with a dietitian or doctor to help compliance, as the
best evidence to date is that regular specialist follow-up

improves compliance.23 Patient surveys show that the
optimal follow-up is an appointment with a dietitian in
a dedicated clinic but with specialist medical expertise
available (concurrently) should they require
it.w16 Reasons for lapses in a gluten-free diet include
poor palatability, the absence of a recurrence of
symptoms after lapses, high cost of gluten-free
products, and the unspecified presence of gluten in
food and medications.24 Patients who are established
on a gluten-free diet may be able to reintroduce oats.
Oats have been shown to be safe in several long term
studies,w17 although cross contamination with wheat
flour has been shown (and occasionally “molecular
mimicry”), which may result in a recurrence of
symptoms.w17 w18

If symptoms persist despite a gluten-free diet, the
most common reason is inadvertent non-compliance.
However, several other conditions are linked to coeliac
disease and can cause persisting symptoms, so a
gastroenterological opinion should be sought.w19

Conclusion

Many alternatives to a gluten-free diet are being
evaluated (see “Ongoing research” box). However,
an important aspect of the new therapies is that they
could have as yet unreported side effects or
complications, whereas a gluten-free diet is safe.25

In conclusion, adult coeliac disease is common with
many undetected cases still present in the community.
We and others have shown a delay in diagnosis in
patients with coeliac disease—perhaps the important
change in our clinical practice (both in primary and
secondary care) is to have a low threshold for case
finding and serological testing.
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ONGOING RESEARCH

• Finger prick testing for IgA tissue transglutaminase
antibody could become readily available at point of
care

• Supplements to enable digestion of gluten before its
entry into the small bowel could make it possible for
coeliac patients to follow a normal diet

• Easy detection of gliadins in foodswould enable better
food safety for patients

Unanswered clinical research questions

• The natural course of screening detected coeliac
disease is unknown

• Does case finding in certain diseases associated with
coeliac disease improve the patient’s quality of life?

ADDITIONAL EDUCATIONAL RESOURCES

Resources for healthcare professionals

• British Society of Gastroenterology. Interim guidelines for the management of patients
with coeliac disease. 2002. (www.bsg.org.uk)

• Clinical Resource Efficiency Support Team (Northern Ireland). Guidelines for the
diagnosis and management of coeliac disease in adults. 2006. (www.crestni.org.uk/
publications-show?txtid=4025)

• Primary Care Society for Gastroenterology. Follow-up care of adult coeliac disease.
2001 (www.pcsg.org.uk/downloads/PCSGCoeliacFollowUp2001.pdf)

Resources for patients

• Coeliac UK (www.coeliac.co.uk)—A charity working for people with coeliac disease.
Tel 01494 437 278; or helpline 0870 444 8804 (to speak to a Coeliac UK dietitian or
ask about a gluten-free products).

• Celiac Disease Foundation (www.celiac.org)—Provides support and information to
people affected by coeliac disease. Tel (00) 1 818 990 2354.

• Gluten Intolerance Group (a US non-profit organisation). Quick start diet guide for
celiac disease. 2005. (www.gluten.net/downloads/print/QuickStartDietGuide-2005.
pdf)

SUMMARY POINTS

The prevalence of coeliac disease is 0.5-1% in international
population studies

A combination of tissue transglutaminase antibody,
endomysial antibody, and immunoglobulin A should be
used for initial testing

Antibody negative coeliac disease with villous atrophy is
now recognised

Treatment should involve a gluten-free diet, with support
from a dietitian and a gastroenterologist
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Trust me
In recent months, much has been written about the UK
government’s efforts to undermine doctors, to reduce us
from autonomous professionals to tick-box automatons.
With the forced implementation of theMedical Training
Application Service (MTAS), the government has begun
to succeed. But there are some things that it cannot
eradicate, much as it would love to.

Five years ago June and her husband were both
diagnosed with cancer within a year of each other. They
both underwent treatment, and June has just been given
her five year clean bill of health. Her husband was not so
lucky. Three years ago last weekend he died, a few days
short of their 40th wedding anniversary. June has been
heartbroken ever since, but has marched on through life
and copes well. She lost all her faith in the medical
profession the day her husband lost his battle and blames
his doctors for her loss.

In July the erratic weather conditions caused flash
floods in the village, and June was trapped in her home
by rising water levels. My neighbour asked me for my
help, as June was refusing to leave her home, and all her
memories of her husband. “You’re a doctor,”my
neighbour said, “you’ll know what to do.”
Unconvinced, I agreed to go and see June and try to
persuade her out of her house to stay with her family
until the water levels dropped.

After wading through waist-deep water, with all
manner of flotsam and jetsam flowing around us, we
reached June’s back door and paddled in. June was
upstairs, and my neighbour, who knows June well,
introduced me by name. I had a long conversation with
June about the necessity of her going somewhere warm

and dry, to return when it was safe to do so. But she was
distraught and would not listen to reason. I cajoled and
pleaded, occasionally thinking I was making some
headway, but it always came down to her refusal to leave
all her husband’s things behind—her reminders of her
previous happiness.

I was beginning to despair of ever helping June to
safety and was clutching at any persuasive argument
I could summon, but to no avail. It was getting
increasingly dark and cold, and June was starting to
shiver from being in her wet clothes too long. And then
I heard myself say it: “Trust me, June, I’m a doctor.”
Quietly she nodded and started packing an overnight
bag. My neighbour and I helped her to safety through
the flood, andwhen she was dry andwarm, with amug of
hot sweet tea and a stiff gin and tonic inside her, she went
to her daughter’s home willingly.

June is an ordinary person with an ordinary
experience of ill health and loss. But she gained
extraordinary strength from the fact that I was a doctor,
and she trusted me. That makes it all worth while.
And whatever the government does to my career in
the coming months and years, it can’t take that away
from me.
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