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Clinical presentation and incidence of complications in
patients with coeliac disease diagnosed by relative screening
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Background: There is an increased prevalence of coeliac disease (CD) among relatives of those with the
disease.
Aims: To compare the clinical features in patients with CD detected via family screening with those in patients
diagnosed routinely.
Methods: Information on screening was provided to relatives of patients. Those who wished to be screened
were tested for endomysial and/or tissue transglutaminase antibodies. Duodenal biopsy was performed in
those with positive antibodies. The clinical details of the relative screening group were compared with those of
105 patients diagnosed routinely.
Results: 183 relatives underwent screening, of whom 32 had positive serology, 24 had histology diagnostic
of CD, six had normal biopsies and two declined duodenal biopsy. Patients in the relative screening group
were younger with a median age of 33 years (range 17–72 years) compared to the routine group which had
a median age of 54 years (range 25–88 years). In the relative screening group, there was a male
preponderance (M:F ratio 16:8), anaemia at presentation was significantly less common (13% v 58%;
p,0.001) and osteoporosis was less frequent (9% v 22%; p,0.244) compared with the routine group. 65%
of the relative screening group had gastrointestinal symptoms or anaemia at diagnosis.
Conclusions: Patients detected by family screening are younger with a male preponderance, but fewer had
anaemia and osteoporosis.

C
oeliac disease (CD) is an immune mediated disorder
characterised by small intestinal mucosal injury and
malabsorption in genetically susceptible individuals.1 2

Clinical manifestations of CD are highly variable. They may
present at any age and involve various organs. Intestinal
symptoms include diarrhoea, weight loss, failure to grow,
abdominal pain, bloating, anorexia and constipation. Extra-
intestinal features include osteoporosis, iron deficiency anae-
mia, short stature and infertility.3 The diagnosis is usually based
on a combination of clinical features, serological tests and
histopathological features. The main serological tests used are
immunoglobulin A (IgA)-antihuman tissue transglutaminase
(TTG) and IgA-endomysial antibody (EMA) immunofluores-
cence tests. The characteristic histological features of intestinal
mucosa in CD include blunted or flat villi, hyperplastic crypts,
loss of surface enterocyte cell height and lymphocytic infiltra-
tion of epithelium. The Marsh classification has been used to
describe the histological changes in coeliac mucosa and thereby
standardise pathology reports.4 5

CD is a major cause of malabsorption in Europe and its
reported prevalence has increased in the past 20 years from 1 in
1800 to at least 1 in 100.6–10 Estimates of prevalence of
undiagnosed and preclinical CD range from 0.7% to 2.0% in
most populations in Europe and the United States.11–16 Also
seroepidemiologic studies suggest that 1–3% of the general
population in Europe and the United States become affected
serologically at some point in their lives and there may be three
to seven undiagnosed cases for each diagnosed case of CD.16 The
prevalence is higher among first degree relatives, with a rate of
4–12% of those biopsied and a pooled prevalence of 7.6%.17 18

The serology based prevalence of CD among second degree
relatives and first cousins varies from 2.6% to 19.5%.12 19 20

As well as presenting classically, CD may present with iron
deficiency, osteoporosis, short stature and infertility, or silently
when detected by serology in an asymptomatic person or when

endoscopy is carried out for another reason.13 This implies that
CD is often undiagnosed because it is either silent or atypical.10

Most symptomatic patients experience improvement on a
gluten free diet, whereas if left untreated they may develop
osteoporosis, iron deficiency anaemia, lymphoma, other gastro-
intestinal (GI) cancers, infertility, and vitamin and mineral
deficiencies.21 The benefits of treatment are less clear in
asymptomatic patients.15 Nevertheless, it may be important to
screen for silent CD, for instance in family members, in order to
treat them with a gluten free diet, which resolves iron deficiency,
and so that problems can be treated and prevented.22–25

Since 1997, our CD clinic has offered a family screening
programme to all relatives of patients with CD. Patients
attending the CD clinic were provided with information to give
to first and second degree relatives. We have compared the
clinical presentation and incidence of complications in patients
detected via family screening with those in patients diagnosed
by routine referral.

METHODS
Subjects
All adult relatives (aged 16 years or above) who wished to be
screened were counselled regarding the implications of being
diagnosed with CD prior to obtaining serological results. Details
of symptoms, diet and associated medical conditions were
obtained by questionnaire.

Serological tests
Immunoglobulin (Ig)A-EMA was analysed in patients screened
before 2000 and IgA-TTG was analysed in samples from 2000

Abbreviations: CD, coeliac disease; CI, confidence interval; DEXA, dual
energy x ray absorptiometry; ELISA, enzyme linked immunosorbent assay;
EMA, endomysial antibody; GI, gastrointestinal; IgA, immunoglobulin A;
TTG, tissue transglutaminase
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onwards. Since selective IgA deficiency is more common in
CD26 27 and may give a false negative result on screening, the
total IgA value was also measured. When a low level of IgA was
found, IgG-EMA or IgG-TTG was measured.

Anti-endomysial antibodies and TTG antibodies were ana-
lysed by standard techniques using human umbilical cord
immunofluorescence slides and enzyme linked immunosorbent
assay (ELISA) kits (Orgentec, Mainz, Germany) using human
recombinant TTG antigen, respectively.

Small bowel biopsy
All subjects with positive serology were encouraged to undergo
endoscopy and duodenal biopsies. At least four random
biopsies from the second part of the duodenum were obtained.
CD was diagnosed using the Marsh score to stage the
histological changes in the mucosa of the small intestine.5

Clinical presentation and other details were obtained from
the medical records of patients diagnosed with CD through
relative screening. These details were compared with the
information obtained from the medical records of 105 CD
patients diagnosed during the same time period by routine
referrals.

Other investigations
All patients had full blood count, thyroid function tests, serum
glucose and haematinics (B12, folic acid and ferritin). Dual
energy x ray absorptiometry (DEXA) scans were performed
where indicated and the results were reviewed for osteoporosis
and osteopenia by a consultant physician with a special interest
in bone diseases. Anaemia was defined as haemoglobin
,13.2 g/l in males and ,11.3 g/l in females, respectively.
Osteoporosis was diagnosed by DEXA bone scan by using T
score and Z score. Osteoporosis was diagnosed when the T score
value for bone mineral density was less than 22.5 or the Z score
value was less than 21.5, and osteopenia when the T score
value was between 21 and 22.5.

Statistical tests
Statistical analysis was performed using SPSS software.
Fisher’s exact test, x2 tests and Mann Whitney non-parametric
tests were used to analyse our data.28 29 A p value of ,0.05 was
taken as the level of significance. The 95% confidence interval
(95% CI) was calculated for the difference in various
parameters between the two groups.

Ethics
The study was approved by the South East Wales Local
Research Ethics committee.

RESULTS
During the study period of November 1997 to April 2003, 183
relatives (77 males and 106 females) underwent screening.
Participants were diagnosed with CD if they had positive
duodenal biopsies. Thirty two had positive serology and 30 of
these agreed to biopsy. Twenty four of these 30 had abnormal
histology suggestive of CD according to Marsh scoring criteria:
14 grade IIIc, five grade IIIb, three grade IIIa and one grade II.
Six had normal biopsies and two declined endoscopy. Of the 24
patients diagnosed with CD, six lived outside the area of South
East Wales. No clinical information was available on one male
patient who was therefore excluded, so 23 patients were
included for analysis. During the same period 105 other
patients were diagnosed with CD by routine referrals.

Age and sex
Patients in the relative screening group were younger with a
median age of 33 years (range 17–72 years) compared to the
routine group which had a median age of 54 years (range 25–
88 years) (p,0.0001) (fig 1). There was a male preponderance
in the relative screening group (M:F ratio 16:8) and a female
preponderance in the routine group (M:F ratio 35:70), which
was statistically significant (p,0.003).

Presenting symptoms
Thirteen of 23 patients in the relative screening group and 79 of
105 patients in the routine group had predominantly GI
symptoms at diagnosis, which included diarrhoea, constipation,
abdominal pain, vomiting and weight loss (fig 2). In the
relative screening group, seven (30%) patients had abdominal
pain and bloating, five (22%) had diarrhoea, two had
constipation and three (13%) had weight loss. Also, one patient
complained of tiredness and one patient had short stature.
Among the routine group, 47 (45%) had abdominal pain and
bloating, 48 (46%) had weight loss, 65 (62%) had diarrhoea and
five patients had vomiting. Two patients had joint symptoms
and four patients had short stature.

Anaemia
Anaemia at presentation was significantly less common in the
relative screened group (13%) compared to the routine group
(58%; difference 45% (95% CI: 24% to 57%); p,0.001).

DEXA results
Osteoporosis was present in two (9%) patients in the relative
screening group compared with 23 (22%) in the routine group
(difference 13% (95% CI: 6% to 24%); p = 0.244), but the
difference was not statistically significant. No patient in the
relative screening group had osteopenia, but 12 patients in
the routinely diagnosed group had osteopenia at the time of
diagnosis of CD. Three patients in the relative screening group
did not have (DEXA) bone scans as they were under 20 years of
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Figure 1 Age at diagnosis of patients with coeliac disease diagnosed by
relative screening or by routine referral.
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Figure 2 Symptoms at presentation in patients with coeliac disease
diagnosed by relative screening or by routine referral.
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age and one patient declined a DEXA bone scan. In the routine
group, eight patients declined DEXA and two patients died of
other causes before undergoing a DEXA bone scan.

Prevalence of autoimmune diseases
In the routine group, 18% of the patients had associated
autoimmune conditions, including diabetes mellitus, thyroid
disease and pernicious anaemia, none of which were present in
the relative screening group.

Malignancy
There were no malignancies in the relative screening group,
while three patients in the routine group developed or
presented with enteropathy associated GI lymphomas.

A comparison of the clinical features of the relative screening
and routine groups is given in table 1.

Gluten free diet follow-up
Serology was only weakly positive in the six patients with
positive serology and normal biopsies; of these, four declined
further follow-up and two will be followed up. Two patients
with positive serology declined endoscopy because they were
totally asymptomatic. Two patients diagnosed with CD on
histopathology initially refused a gluten free diet. However,
they developed diarrhoea 18 months and 4 years later, which
subsequently resolved with a gluten free diet. In the relative
screening group, after 6 months of gluten free diet, antibody
titres became negative in 14 of 23 (61%) patients and nine
(39%) patients continued to remain weakly positive. All
routinely diagnosed patients went on a gluten free diet. After
6 months, the titres in patients with positive antibody titres
became negative in 58% and remained weakly positive in 18%.

DISCUSSION
Our study shows that the prevalence of CD among relatives was
13%, which is similar to the results of previous family studies of
CD which reported an approximately 12% rate of CD in relatives
of patients with CD.17 Of the screened subjects, 154 were first
degree and 29 were second degree relatives. All relatives were
taking a normal diet at the time of screening. Although more
female relatives were screened, there was a male preponderance
in the number of CD patients diagnosed, which is perhaps
unusual. However, the number in the relative screening group
was too small to allow definite conclusions. Patients diagnosed
by relative screening were younger; 74% of our relative
screening group were less than 40 years of age compared with

21% of our routine patients (difference 53% (95% CI: 31% to
68%); p,0.001). This could be explained by the fact that 62% of
the relatives screened were equal to or less than 40 years of age
(average 39 years; range 16–84 years).

GI symptoms or anaemia were present in 29.5% of all
relatives who underwent screening. However, the prevalence
was higher among relatives who were diagnosed with CD
(61%) compared to the relatives who had negative serology
(26.4%). From our study it was not possible to elicit whether
these patients had sought medical advice for their symptoms
before they were screened. Farre et al30 studied serological
markers and clinical features suggestive of CD in first degree
relatives and found that the most frequent clinical features
(diarrhoea, anaemia and food intolerance) were present in two
thirds of relatives with CD.

A family tree was recorded for all patients, but owing to
confidentiality issues, we were unable to approach the patients’
relatives directly. Patients were therefore given information to
pass on to their relatives and those interested in taking part in
the screening contacted us. Therefore, information on all
relatives who were approached and those who declined
screening is not available. There is likely to be a positive bias,
as one would expect that relatives with symptoms may come
forward for to be screened and asymptomatic CD may be
undetected in relatives who did not come forward for screening.

Although there is evidence that a gluten free diet is beneficial
in restoring bone density and resolving iron deficiency,22–25

reported morbidity is no greater in serologically positive
individuals. In fact, there was a trend towards less cardiovas-
cular morbidity.15 It is therefore important to inform relatives
who consent for screening about the implications of having a
positive or negative diagnosis. Owing to the sensitivities of
coeliac serology, approximately 5% of patients with CD with
negative serology may not have been picked up in our study.
Patients with positive serology and normal histology require
regular follow up and will need repeat biopsies if they become
symptomatic.

CONCLUSION
Our study has shown that patients diagnosed with CD by
relative screening are younger and fewer patients have
osteoporosis, anaemia and other complications at diagnosis.
However, gastrointestinal symptoms were common in these
patients. Larger patient groups are required to confirm the
differences we observed in the clinical presentations and
incidence of complications between relative screening and
routinely diagnosed CD patients.
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