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Population screening for coeliac disease in primary care by
district nurses using a rapid antibody test: diagnostic
accuracy and feasibility study
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ABSTRACT

Objective To evaluate the feasibility and diagnostic

accuracy of screening for coeliac disease by rapid detection

of IgA antibodies to tissue transglutaminase performed in

primary care.

Design District nurses screened 6 year old children using

rapid antibody testing of finger prick blood. They also

collected capillary blood samples for laboratory

determination of IgA and IgG antibodies to endomysium

and IgA antibodies to tissue transglutaminase. Children

withpositive rapid test resultsweredirectly sent forbiopsy

of the small intestine.

Setting Primary care in Jász-Nagykun-Szolnok county,
Hungary.

Participants 2690 children (77% of 6 year olds living in the

county) and 120 nurses.

Main outcome measures Positivity for antibodies to

endomysium or transglutaminase in the laboratory and

coeliac disease confirmed at biopsy.

Results 37 children (1.4%, 95%confidence interval 0.9% to

1.8%) had biopsy confirmed coeliac disease. Only five of

these children had been diagnosed clinically before

screening. Rapid testing had a 78.1% sensitivity (70.0% to

89.3%) and 100% specificity (88.4% to 100%) for a final

diagnosis of coeliac disease by biopsy. Sensitivity was

65.1%(50.2%to77.6%)andspecificitywas100%(99.8%to

100%) compared with combined results of IgA and IgG

laboratory tests. Trained laboratory workers detected 30 of

the 31 newly diagnosed IgA competent patients with the

rapid test kit used blindly. Median time to biopsy after a

positive rapid test result was significantly shorter (20 days,

range4-148) thanafterapositive laboratory result (142days,

70-256; P<0.001). Children with coeliac disease detected at

screening were smaller and had worse health status than

their peers but they improved on a gluten-free diet.

ConclusionsA simple rapid antibody test enabled primary

care nurses to detect patients with coeliac disease in the

community who were not picked up in clinical care. Extra

training is needed to improve sensitivity.

INTRODUCTION

Antibody tests have shown the prevalence of coeliac
disease to be 0.3-1.2% in unselected European, North

American, South American, and Indian populations.
Although the burden of undiagnosed coeliac disease
might be high1 and the disease is treatable, screening of
the general population by venous blood sampling and
conventional laboratorymethodswould be expensive,
difficult to organise, and might not be acceptable to
subjects. Rapid methods of antibody detection have
recently become available that can be performed at the
point of care using blood from finger pricks.2 The
detection of IgA antibodies in coeliac disease has
already been validated for clinical case finding in
gastroenterology settings.3 4 In this study, we explore
the feasibility of screening for coeliac disease bymeans
of a rapid antibody test performed by local healthcare
workers in primary care.

METHODS

Subjects and screening procedure

We screened 6 year old children in Jász-Nagykun-
Szolnok County, Hungary. District nurses were asked
to screen all children in their care born between 1 June
1998 and 31May 1999, whowere due to start school in
2005 at their preschool physical examination. Nurses
measured antibodies to transglutaminase on site using
10 μl of whole blood from a finger prick and a test that
gives results in 5-10 minutes. Children with positive
results on this rapid test were referred directly for small
bowel biopsy.
At the same time, the nurses collected 80 μl of blood

for the laboratory determination of IgA antibodies to
endomysium and transglutaminase in plasma (the
reference tests). These tests each have 95-98% sensi-
tivity and 98-99% specificity for coeliac disease
compared with biopsy of the small intestine.5 To
increase sensitivity and ensure that we detected coeliac
disease in IgA deficient children, we combined both
tests andalsomeasured IgGantibodies to endomysium
in all samples. Children who were negative in all three
laboratory tests were not investigated further.
To check for correct sampling and to perform an

interobserver comparison between the nurses and the
laboratory, thenurses also submitted anydilutedblood
left over from the rapid test. See bmj.com for details of
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theBiocard coeliac disease test kit, laboratory antibody
testing, and biopsy evaluation.

Clinical evaluation

We determined the children’s weight and height
centiles using reference values for Hungarian
children6 and recorded any symptoms. We used
standard laboratory methods to determine blood
count and to measure serum iron, transferrin, and
ferritin. Human leucocyte antigen (HLA) DQ alleles
were determined by polymerase chain reaction in
children with positive antibody tests. Parents of newly
detected patients with coeliac disease and sexmatched
controls with negative antibody results answered a
generic validated child health questionnaire. We also
asked the parents of patients with coeliac disease to
answer the questionnaire after the children had spent
six months on a gluten-free diet.

Statistical analysis

We calculated the sensitivity, specificity, positive
predictive value, and negative predictive value of the
rapid tests and compared themwith those obtained for
laboratory antibody tests and biopsy. We compared
median antibody titres before and after dietary
treatment and haemoglobin values and body mass
index before and after the gluten-free diet.

RESULTS

Screening results

In total, 3518 births were registered in the county
between 1 June 1998 and 31 May 1999. Of these
children, 2690 (76.5%) joined the study and we
screened 2676 children. See bmj.com for details of
exclusions. Each of the 120 participating nurses
screened a median of 18 children (range 4-95). Anti-
bodies to transglutaminase were detected by onsite
rapid testing in 28 children (1.05%). No invalid tests
were reported. The parents of 25 of these children
consented to small bowel biopsy, and all children
showed severe villous atrophy with crypt hyperplasia
indicating coeliac disease.Median time from screening
to biopsy was 20 days (4-148).
Capillary blood samples for laboratory testing were

available from 2609 (97.5%) of the screened children.
IgA and IgG antibodies to endomysiumwere found in
42 specimens, and IgA antibodies to tissue

transglutaminase were above the 5 U/ml cut-off value
in 41 of these 42 specimens. One other sample was
positive only for IgG antibodies to endomysium, but
negative for all IgA autoantibodies. Jejunal biopsy and
measurement of plasma total IgA showed this patient
had coeliac disease with selective IgA deficiency
(0.01 g/l). All 28 children who screened positive on
site were also positive in laboratory tests for antibodies
to endomysium (median titre 1:40, range 1:10-1:320)
and transglutaminase (median 78.6 U/ml, range 8.3-
501).Antibodyvalues in theother 14 childrenwith IgA
antibodies to endomysium were low or borderline
(endomysium: 1:2.5, 1:2.5-1:40; transglutaminase:
10.5, 3-63.2). These 14 children were also invited to
biopsy, and villous atrophy was found in six of the 13
childrenwhose parents consented.One procedurewas
unsuccessful and the villous architecture of the small
bowel was normal in the other six children, even
though they reported a normal intake of gluten. These
six children had an HLA-DQ2 background, slightly
raised numbers of intraepithelial lymphocytes, and
patchy deposition of transglutaminase antibodies in
their small bowel specimens.
The median time from screening to biopsy was

significantly longer (142 days, 70-256, P<0.001) in
children with positive antibody results in the labora-
tory only.
Coeliac disease was newly diagnosed in 32 (1.2%) of

the screened children, 24 girls and eight boys. Five
other childrenhadbeendiagnosedbefore screening, so
the prevalence of biopsy confirmed coeliac disease in
the investigated cohort was 1.38% (0.94% to 1.82%;
one in 73). The frequency of antibody positivity was
1.79% (1.29% to 2.30%).

Comparison of screening by nurses and in the laboratory

Nurses (untrained evaluators) identified 25 of the 31
IgA competent children with coeliac disease who had
villous atrophy. They also correctly evaluated 2566
negative samples and thus achieved 99.4% agreement
with laboratory antibody test results (table 1). The
positive predictive value of rapid testing was 100%
(99.8% to 100%) and the negative predictive value was
99.4% (99.0% to 99.7%). Table 2 compares the rapid
test results with the final diagnosis of coeliac disease by
biopsy; the positive predictive value was 100% (88.4%
to 100%). In children with a positive laboratory test

Table 1 | Onsite rapid test for IgA antibodies to transglutaminase comparedwith laboratory tests for IgA and IgG antibodies to

endomysiumand IgA antibodies to transglutaminase

Laboratory test result

Rapid test result

Positive Negative Total

Positive serology result in the laboratory for any of the antibodies
tested

28 15* 43

Negative antibody result in the laboratory 0 2566 2566

Sample not available for laboratory evaluation 0 67 67

Total 28 2648 2676

Sensitivity 65.1% (95% confidence interval 50.2% to 77.6%; specificity 100% (99.8% to 100%).

*One patient had selective IgA deficiency.
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result, the rapid test had a negative predictive value of
46.2% (23.2% to 70.9%).
The rapid testing on site was less sensitive than the

combined laboratory antibody tests. The diagnosis of
coeliac disease could not be confirmed in 11 of the 43
antibody positive children, however, so the diagnostic
efficiency of the rapid testwas almost as high (99.3%) as
that of laboratory screening (99.6%).
To establish whether the rapid test was less sensitive

than the laboratory tests, we retested samples from the
31 children with coeliac disease who were positive for
IgA antibodies to endomysium and 177 randomly
selected children who were negative for these
antibodies with the Biocard kit in a blinded fashion in
two different laboratories. All but one coeliac sample
(96.8%) were judged as positive when read by
experts, but the positive test lines were often faint. In
these cases, the line became clearer if the time to
readingwas increased to 10-15minutes. These findings
show that the rapid test is as sensitive as the laboratory
tests and that the nurses made no major sampling
errors. The lower sensitivity on site is probably caused
by the nurses interpreting faint test lines as negative
results.

Clinical findings and response to treatment

None of the 32 children diagnosedwith coeliac disease
after screening had been judged chronically ill or sent
for further investigation. Common clinical problems
found in untreated coeliac diseasewere present in 27 of
the 32 patients.
Mean weight, height, and body mass index of

children with screen detected coeliac disease were
lower than thoseof their peerswhowerenegative in the
laboratory antibody tests. These children also scored
lower in the generic health questionnaire.
All 32 children newly diagnosedwith coeliac disease

had improved blood results and reported better health
after six months on a gluten-free diet.

DISCUSSION

Main findings

Coeliac disease is still largely underdiagnosed7-9 or
diagnosed after a long delay, even when patients have
symptoms.10 This study shows that a rapid method for
nearpatientdetectionof coeliacdisease antibodies is an
efficientway to findnewcases; nurses identifiedaround
80%of patients with undiagnosed coeliac disease at the

routinely performedpreschool health check.To screen
all children in a one year cohort in the county, each
nurse performed around 20 rapid tests; this required
little time and effort and fitted in with the nurses’
normal working day. The rapid test seemed to be as
accurate as laboratory testing and had a high positive
predictive value and specificity. Some training is
needed. A rapid test used in primary care is simple,
easy to organise, and the results are available at the
screening session; these factors might improve com-
pliance and reduce costs.11 Undiagnosed coeliac
disease had negative effects on the children’s health
anddevelopment, but these effectswere improved by a
gluten-free diet.

Is population screening justified?

Antibody tests can reliably identify patients with
undiagnosed coeliac disease,5 12 but screening is con-
troversial because of doubts about its cost
effectiveness,13 14 the reluctance of asymptomatic
people picked up by screening to undergo biopsy and
to followdietary restrictions,11 14 and the lackofproofof
long term benefit to the community.11 However, the
overall cost-benefit balance may be favourable even
when benefits are onlymoderate if screening is simple.
With the rapid screening test, nurses immediately
notified the parents about a positive test result and less
than 10% refused to give their permission. The time to
biopsy was also significantly shorter. These young
children tolerated sampling from a finger prick, so we
anticipate that this method would be acceptable for
most people.
Chronic gastrointestinal disorders and anaemia

probably affect academic performance, and young
adults with undetected coeliac disease tend to under-
achieve at degree level.15 Thus, early detection of
coeliac disease may be important for both the
individual and society. However, we still do not
know whether people with seropositivity but with
preserved villous structure need treatment.12

Implications for screening policy

Thebest age for screening is debatable.Disease specific
antibodies appear in the serum around the age of
2-3 years,16 and familymembers ofHungarian patients
rarely developed seropositivity after the age of 6.17 In
our study, prevalence at age 6 (1.4%)was higher than in
most European studies of older children and adults.7

Table 2 | Onsite rapid test for IgA antibodies to transglutaminase comparedwith final diagnosis of coeliac disease on the basis of

laboratory antibodypositivity (IgA and IgG) and biopsy of small intestine

Biopsy result (all patients positive for laboratory antibody
tests)

Rapid test result

Positive Negative Total

Villous atrophy indicative of coeliac disease 25 7* 32

Normal villous structure 0 6 6

Biopsy not performed 3 (refused biopsy) 2635 2638

Total 28 2648 2676

Sensitivity 78.1% (95% confidence interval 70.0% to 89.3%); specificity 100% (88.4% to 100%).

*One patient had selective IgA deficiency.
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Thus,most patients canalreadybe identifiedat this age,
and dietary compliance is likely to be better in these
young children than teenagers.

Our results indicate that one step rapid detection of
antibodies to transglutaminase had high positive
predictive value for the presence of intestinal lesions.
Rapid test results also agreed equally well with the
conventional laboratory tests as different laboratory
antibody tests agreed in clinical settings.18 The
sensitivity of the rapid test was only around 80%, and
the test missed the seropositive cases without villous
atrophy.However, thenurseshadnot received training
and were relatively inexperienced—the data came
from the first 15-30 tests that they performed. Most
patients who were not picked up by the onsite test had
low antibody titres (1:2.5), which are difficult to
recognise even for many clinical laboratories. The
design of the studymay have caused further confound-
ing—nurses sent all patients with positive results
directly for endoscopy, and they may have been
reluctant to do this if the test line was faint. The expert
readers’ results show that training could greatly
improve sensitivity. In theory, this might reduce
specificity, although this did not happen here.

Cost effectiveness and limitations

The Biocard coeliac disease test cost around €10 (£7;
$14.5) from pharmacies in 2005 inHungary. Prices for
large scale screening might be much lower. Further
studies areneeded to evaluate the costs in relation to the
prevention of late complications.

Conclusions

A simple rapid test performed in primary care at the
preschool check-up identified most undiagnosed cases
of coeliac disease in the community. Such a procedure
could easily be adopted in countries with more limited
financial resources. Early treatmentmay help improve
the quality of life of affected people in the long term.
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WHAT IS ALREADY KNOWN ON THIS TOPIC

Coeliac disease is difficult to recognise in primary care
because symptoms can be non-specific or absent

Assays to detect disease specific antibodies in blood are
suitable for case finding and screening

Proposals for screeninghavebeencriticised for being costly,
difficult to organise, and of uncertain benefit

WHAT THIS STUDY ADDS

Wedescribeasimple, rapid,andcheapmethodfordetecting
IgAantibodies thatenabledprimarycarenurses to recognise
most undiagnosed patients with coeliac disease at age 6

Screen detected patients had worse health status than
peers, but this improved after treatment
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