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Annotations

Screening tests for coeliac disease

Definition
Coeliac disease is a permanent intolerance to dietary
gluten in susceptible children, characterised by an inflam-
matory enteropathy of the upper small intestine causing
malabsorption and failure to thrive. Treatment with a
gluten free diet results in clinical and mucosal recovery
and subsequent gluten challenge provokes a clinical and
mucosal relapse. '

Clinical features
Most children with coeliac disease present before 2 years of
age with a typical clinical picture of failure to thrive,
anorexia, vomiting, abnormal stools, abdominal
distension, muscle wasting, hypotonia, and irritability.2
However, gastrointestinal symptoms are less frequent in
older children and adolescents, who may present with
growth failure, an iron deficiency anaemia and delayed
puberty, or occasionally with apparently unrelated dis-
orders such as diabetes mellitus, arthritis, and recurrent
apthous ulcers.3 Failure to recognise these diverse clinical
manifestations can delay diagnosis and lead to complica-
tions in adulthood, such as reduced fertility and gut
lymphomas, which are preventable.4

Diagnosis
A peroral small intestinal biopsy while receiving a gluten
containing diet remains the 'gold standard' for the diag-
nosis of coeliac disease. Permanent sensitivity to gluten
should be confirmed later by gluten challenge, using the
European Society for Paediatric Gastroenterology and
Nutrition (ESPGAN) criteria.5 The upper small intestinal
mucosa in untreated coeliac disease undergoes morpho-
logical and functional changes which recover after treat-
ment with a gluten free diet. Histological sections show an
avillous mucosa with elongation and hyperplasia of the
crypts; enterocytes on the villi lose their normal columnar
appearances and become cuboidal. Altered crypt cell
kinetics accompany these changes, characterised by an
increased rate of epithelial cell loss into the lumen, an
expansion of the proliferative compartment of the crypt,
and a reduction in cell cycle time.6

The need for screening tests
Peroral duodenal biopsy can be unpleasant for a child and
demanding for the investigator and a search for a reliable
non-invasive screening test for coeliac disease has continued
over many years. Such a test would allow the early detection
of patients with atypical presentations of coeliac disease and
identify relatives of patients with this disorder who are
symptom free. It could also be used for population studies.

Evolution ofscreening tests
Until the primary mechanisms involved in the pathogene-
sis of gluten toxicity in coeliac disease are defined, results
of screening tests will continue to reflect the secondary
morphological and functional changes in the small intesti-
nal mucosa. Many of the earlier non-invasive screening

tests are no longer in use. These included measurement of
faecal fat excretion, D-xylose absorption,7 whole blood
folate,8 and urinary excretion of 5-hydroxyindoleacetic
acid.9 Screening tests of intestinal permeability have also
been described, using two non-metabolised sugars,'0 but
their specificity is poor as increased permeability also
occurs in Crohn's disease, eczema, acute gastroenteritis,
and cows' milk allergy.

Serological screening tests for coeliac disease
Compared with normal children, patients with untreated
coeliac disease have increased antibody titres to dietary
antigens in their sera, possibly due to increased penetration
of the damaged small intestinal mucosa. II These immuno-
logical abnormalities have been used to develop screening
tests for coeliac disease and monitor the patient's progress
after diagnosis.
The serum antigliadin antibody (AGA) assay is a simple

screening test using an enzyme linked immunoassay
(ELISA) and measures IgG and IgA classes.'2 IgG-AGA is
more sensitive but less specific for coeliac disease than IgA-
AGA, which is more specific but less sensitive. Both classes
should be measured, as coeliac disease is 10-15 times more
common in patients with selective IgA deficiency than in
subjects with normal immunoglobulin concentrations.
Measurement of antireticulin antibody of the RI type

(Ri-ARA) in serum, using indirect immunofluorescence,
is also used as a screening test, and is sensitive and specific
for untreated coeliac disease.'3 Ri-ARA disappears with
mucosal healing and reappears after gluten challenge and
mucosal relapse.
Measurement of IgA antiendomysium antibody (AEA)

in serum is probably the best screening test for coeliac
disease and has a high degree of specificity and sensitivity
(90-1 00%)/. 14 AEA is measured by indirect immuno-
fluorescence, using sections of distal monkey oesophagus,
and antibody levels correlate well with the histopathologi-
cal changes present in the coeliac mucosa.15 AEA is an IgA
class antibody and is absent in patients with coeliac disease
who have a selective IgA deficiency. The measurement of
serum AEA, AGA, and ARA in combination has a high
sensitivity and specificity and may become cheaper if
human umbilical cord is used instead of monkey oesopha-
gus.16

Population screening for coeliac disease
In a recent population study in central Italy, 3351 students
aged 11-15 years were screened for coeliac disease, using
AGA and AEA assays on capillary blood obtained by finger
prick and venous samples.'7 As a result, 18 children
(0 54%) were selected for jejunal biopsy, of whom 11 had
mucosal changes compatible with coeliac disease and
seven a normal mucosa. All AEA positive subjects had
coeliac disease, which responded clinically to treatment
with a gluten free diet, and follow up biopsies 6-12 months
later showed mucosal recovery. The researchers concluded
that population screening for coeliac disease was feasible
and revealed many subclinical cases which would not
otherwise have been detected. Their prevalence rate of
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3-2/1000 was high for Italy and other countries in Europe,
suggesting that coeliac disease in childhood may be more
common than has previously been recognised. However, of
11 subclinical cases of coeliac disease reported after
screening, nine had recognisable clinical features of this
disorder such as recurrent apthous stomatitis, iron defi-
ciency anaemia, recurrent diarrhoea, or short stature. The
study raises important questions about the value of popu-
lation screening for coeliac disease and whether patients
would benefit by being identified at a symptomless stage.18
Children with coeliac disease are considered to have a life-
long intolerance to dietary gluten, yet only a third of adults
with this disorder gave a history of coeliac disease in child-
hood.19 Screening would not only identify children with
unrecognised disease but also detect disease in adults, in
whom delayed diagnosis or misdiagnosis is common,
because a chronic state of ill health is often accepted as
normal.

Screening families for coeliac disease
AGA testing in serum has been successfully used to screen
relatives ofpatients with coeliac disease,20 in whom there is
a strong association with class II HIA genes. As most of
the affected relatives are symptom free, they would
normally be reluctant to undergo intestinal biopsy. Yet
malignancy and cancer deaths2l occur more frequently in
first degree relatives and a gluten free diet would have a
protective effect on them.22

Conclusions
Measurement ofAGA, AEA, and ARA antibodies in serum
are valuable in screening children for coeliac disease, but
jejunal biopsy remains the 'gold standard' for making the
diagnosis. The arguments for population screening may
increase as these tests become more reliable. The indica-
tions for treating asymptomatic patients with coeliac
disease with a gluten free diet need to be established. Some
adolescents with the disease do not keep to their gluten free
diet, yet have no symptoms. Less contentious are the argu-
ments for using a gluten free diet to treat patients with
symptomatic coeliac disease; in these cases there is often a
remarkable improvement in mood and general wellbeing
within a few days of starting treatment.23
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Microalbuminuria and nephropathy in insulin dependent
diabetes mellitus

Diabetic nephropathy is an important cause of morbidity
and mortality in insulin dependent diabetes mellitus
(IDDM). The patients at greatest risk ofdeveloping diabetic
renal disease are those who develop IDDM in childhood.'
Longitudinal epidemiological studies have shown that
individuals with IDDM have a cumulative incidence of
nephropathy of 30-50% after 40 years of disease.2 3
Therefore in Britain alone it is estimated that 750 000
people have diabetic renal disease with approximately 600
patients entering end stage renal failure each year. As a con-
tributor to the adult programmes from end stage renal
disease, diabetes exceeds all forms of glomerulonephritis
added together and as a single cause it is rivalled only by

hypertension. As the development of renal complications
poses a serious threat to the life and wellbeing ofthe diabetic
patient, its prevention or amelioration by treatment is an
important goal. Microalbuminuria is presently felt to be the
most reliable indicator of adverse renal and cardiovascular
events in diabetics,4 therefore screening for its presence is an
important part of the management of these patients.

Factors predisposing to diabetic nephropathy
The results of the Diabetes Control and Complications
Trial Research Group have confirmed that poor glycaemic
control is a major risk factor for the development of diabetic
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