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RAPID COMMUNICATION

Usefulness of duodenal biopsy during routine upper
gastrointestinal endoscopy for diagnosis of celiac disease
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Abstract

AIM: To describe the trend in duodenal biopsy
performance during routine upper gastrointestinal
endoscopy in an adult Spanish population, and to
analyze its value for the diagnosis of celiac disease in
clinical practice.

METHODS: A 15 year-trend (1990 to 2004) in duo-
denal biopsy performed when undertaking upper
gastrointestinal endoscopy was studied. We analysed the
prevalence of celiac disease in the overall group, and in
the subgroups with anaemia and/or chronic diarrhoea.

RESULTS: Duodenal biopsy was performed in 1033
of 13 678 upper gastrointestinal endoscopies (7.6%);
an increase in the use of such was observed over the
study period (1.9% in 1990-1994, 5% in 1995-1999 and
12.8% in 2000-2004). Celiac disease was diagnosed in
22 patients (2.2%), this being more frequent in women
than in men (3% and 1% respectively). Fourteen out
of 514 (2.7%) patients with anaemia, 12 out of 141
(8.5%) with chronic diarrhoea and 8 out of 42 (19%)
with anaemia plus chronic diarrhoea had celiac disease.
A classical clinical presentation was observed in 55% of
the cases, 23% of the patients had associated dermatitis
herpetiformis and 64% presented anaemia; 9% were
diagnosed by familial screening and 5% by cryptogenetic
hypertransaminasaemia.

CONCLUSION: Duodenal biopsy undertaken during
routine upper gastrointestinal endoscopy in adults, has
been gradually incorporated into clinical practice, and is
a useful tool for the diagnosis of celiac disease in high
risk groups such as those with anaemia and/or chronic
diarrhoea.
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INTRODUCTION

Celiac disease (CD) is a frequent immune-mediated
enteropathy of worldwide distribution. It affects both
children and adults and has a heterogeneous clinical
presentation'”. Even though we currently possess sensitive
and specific serological methods, the duodenal biopsy
continues to be the gold standard for the diagnosis of
CD". Knowledge of the diverse forms of presentation of
CD, together with a high index of clinical suspicion and
an improvement in the accessibility to endoscopy units
have made it possible, in some geographical areas, that
the number of diagnosed celiac patients approximates the
number of patients estimated from population screening
studies”.

Endoscopic duodenal biopsy is a diagnostic tool in
the management of patients with chronic diarrhoea and
ferropenic anemia™ | these being frequent manifestations
of CD"!. Several studies have been designed in order to
know the prevalence of CD among those with anemia or
diarrhoea®"”. However, the usefulness of duodenal biopsy
during upper gastrointestinal (GI) endoscopy for diagnosis
of CD is less well known in daily clinical practice

In Spain, the prevalence of CD in the general
population is similar to other European countries (1/118
to 1/389)""" we do not however possess data on the
performance of duodenal biopsy in adults in clinical
practice. The aims of the present study were to obtain
information on the evolution of the practice of duodenal
biopsy in adults over a 15-year period in a Spanish
Digestive Endoscopy Unit and also to study the efficacy
of such for the diagnosis of CD in high risk groups



Riestra S et a/. Duodenal biopsy for diagnosis of celiac disease

of patients, such as those with anemia and/or chronic
diarrhoea. The clinical characteristics of celiac patients
diagnosed throughout the study are also described.

MATERIALS AND METHODS

Patients

The Gastroenterology Unit of Hospital Valle del Nalén
(Asturias, Northern Spain) is the reference for an
adult population of 75212 people (27% > 60 years).
All upper GI endoscopies were performed by three
gastroenterologists (RS, F-RE and NR) and duodenal
biopsies (3-5 samples per patient) were evaluated by
the same pathologist (DF). A special interest in CD
began in 1997, when an epidemiological study was
undertaken on the prevalence of the disease in the general
population of this area'”. In clinical practice, the access
to Digestive Endoscopy Unit is not open to primary care
and serological testing for CD has always been available
(antigliadine, antiendomysium and/or antitransglutaminase,
according to the period analysed). From 1998, the genetic
study of HLA-DQ2/DQ8 has also been available.

Study design

Using the computerized register of all upper GI
endoscopies performed between 1990 and 2004 (13 678),
we created a database of all patients who had undergone a
duodenal biopsy (1033). After excluding 12 explorations in
which it was not possible to reach a histological diagnosis
due to technical problems and another 12 which were
performed in already known celiacs, the total sample
analysed was 1009 explorations. The variables included
for study atre as follows: year when duodenal biopsy was
undertaken, age and gender of patient, indication for
upper GI endoscopy and the final histological diagnosis.

We studied the evolution over time of the performance
of duodenal biopsy during the upper GI endoscopies;
in some cases the endoscopic exploration was made
exclusively in order to perform duodenal biopsies, since
a high index of suspicion of CD previously existed (for
example, positive serology or malabsorption syndrome).
However, in the majority of the cases, it was the
endoscopist who decided, at the time of exploration,
whether or not to take duodenal biopsies, when faced
with the finding of anomalies in the intestinal mucosa or
the presence of certain symptoms or analytical changes
(diarthoea, anemia, iron deficiency, e#).

We analysed those cases diagnosed as celiacs; the
enteropathy was described according to the Marsh”
classification (modified by Oberhuer)' and a response
to a gluten-free diet, was used as the diagnostic criteria
for CD. We studied the frequency of CD, according to
the main indication for performing the duodenal biopsy.
The subgroup of patients with anemia (# = 514) included
those in which the indication for endoscopic study was the
presence of ferropenic anemia, microcytic anemia or iron
and/or folic acid deficiency; patients with anemia due to
vitamin B12 deficiency or those in whom the anemia was
associated with signs or symptoms of upper GI bleeding,
were excluded from the analysis. The subgroup of patients
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Figure 1 Fifteen-year evolution of the performance of duodenal biopsy during
routine upper gastrointestinal endoscopy in an adult Spanish population.

with diarrhoea (7 = 141) included those with a picture of
chronic diarrhoea (> 4 wk) in whom a possible origin was
suspected in the small intestine.

The clinical, serological and genetic characteristics
of patients diagnosed with CD over the study period are
presented in this paper.

Statistical analysis

Data are expressed as percentages or absolute number
for categorical variables and medians and ranges for
continuous variables. The Chi-square test was used to test
for differences between groups of patients with regard
to their clinical and demographic features. Multivariate
logistic regression analysis was performed to describe
the independent association of variables, and the output
was converted into adjusted likelihood ratios. A stepwise
(forward) selection procedure was employed in order
to prevent exclusion of important variables from the
model, as a result of mutual correlations. The covariables
introduced in the model were age, gender, anemia,
diarrhoea, and year of performance of duodenal biopsy
(stratified into three periods). The relationship between
CD and the above variables was quantified as odds ratios
(OR) and 95% confidence intervals are provided. All
statistical analyses were performed using MedCalc®, Ver.
7.4.4.1 (MedCalc Software). A two-tailed P < 0.05 was
considered to be statistically significant.

RESULTS

Temporal evolution of duodenal biopsy during the study
period

From 1990 to 2004, duodenal biopsy was performed
in 1033 out of a total of 13 678 upper Gl endoscopies
(7.4%). Figure 1 represents the 15-year evolution of the
performance of duodenal biopsy in the final sample
evaluated (1009); when a division was made into three
consecutive periods of five years: 1990-1994, 1995-1999
and 2000-2004, we found a significant increase in the
percentage of endoscopic explorations in which duodenal
biopsy was performed: 58 out of 3121 (1.9%) in the first
petiod, 258 out of 5128 (5%) in the second period, and
693 out of 5405 (12.8%) in the third (1.9% w»s 5%, P <
0.0001; 5% vs 12.8%, P < 0.001).
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Number CD n (%) 95% CI

Study population 1009 22 (2.2) 1.4-3.3
Period:

1990-1994 58 2 (3.4) 0.6-13.0

1995-1999 258 8 (3.1) 1.5-6.3

2000-2004 693 12 (1.7) 0.9-3.1
Gender:

Female 600 18 (3) 1.8-48

Male 409 4(1) 0.3-2.7
Age (yr):

14-34 136 3(22) 0.6-6.8

35-54 309 11 (3.6)° 1.9-6.5

55-74 365 7 (1.9) 0.8-4.1

=75 199 1(0.5) 0.03-3.2
Patient subgroups:

Anemia 514 14 (2.7) 1.6-4.6

Diarrhoea 141 12 (8‘5)Gl 4.7-14.7

Anemia plus 42 8 (19)" 9.1-34.6

diarrhoea

P < 0.01 (35-54 yr vs = 75 yr); ‘P < 0.01 (diarrhea vs anemia); ‘P < 0.0001
(anemia plus diarrhoea vs anemia).

Up to 1997 a duodenal biopsy was not indicated by
positive serology for CD and up to 1999, this was not
made in first-degree relatives of celiac patients. Duodenal
biopsy was performed in 7.7% of the patients with anemia
as the main indication for upper GI endoscopy during the
first period, in 21% during the second, and in 73% during
the third period.

Prevalence of celiac disease

The total group included 600 females and 409 males with
a median age of 60 years (range 14-93 years), without
significant differences in gender. Twenty two patients
were diagnosed with CD, which accounted for 2.2% of
the duodenal biopsies performed; in 6 subjects (27%) the
duodenal biopsy was indicated after knowing the presence
of positive serology for CD, while in the 16 remaining
patients (73%), this was performed according to the
clinical suspicion of CD (based on the presence of chronic
diarrhoea, non-specific digestive symptoms, e#) or by the
finding of persistent analytical changes (anemia and/or
iron deficiency). The prevalence of CD in the overall
group and also in the subgroups of anemia and/or chronic
diarrhoea is shown in Table 1.

In the logistic regression analysis, only the presence
of anemia (OR 2.82; 95% CI 1.11-7.14) and diarrhoea
(OR 10.38; 95% CI 4.22-25.50) were risk factors for CD.
The clinical and immune-histological characteristics of
the celiac patients diagnosed in the study are shown in
Table 2. No differences were observed in the frequency of
classical presentation between patients diagnosed before
or after 1999 (50% versus 58%, respectively). A gluten-free
diet was strictly followed-up in 20 of the 22 adult celiac
patients diagnosed.

www.wjgnet.com

Gender

Female 18 (81.8%)

Male 4 (18.2%)
Age (yr) 50 (19-77)
Clinical characteristics

Malabsorption syndrome 12 (54.5%)

Anemia 14 (63.6%)

Dermatitis herpetiformis 5(22.7%)

Abnormal liver function test 7 (31.8%)
Celiac relatives 2(9.1%)
Histology (Marsh type):

I 3 (13.6%)

I 1(4.5%)

Jiig 18 (81.8%)
Serology’

AGA 13 (86.7%)

EMA 17 (89.5%)

TTG 8 (88.9%)
HLA-DQ2’ 18 (100%)
Autoimmune associated diseases’ 2(9.1%)
Mortality* 2(9.1%)

n (%) are shown for categorical variables, while the median (range) is shown
for age. 'Serological analysis was performed using antigliadin (AGA) in
15, anti-endomysium (EMA) in 19 and tissue-trans-glutaminase antibodies
(TTG) in 9 patients; “Genetic study was performed in 18 patients; *Addison
disease (1) and juvenile arthritis (1); ‘Stroke (1) and non-Hodgkin lymphoma
D).

DISCUSSION

This study shows the changes observed over a period of
15 years (1990-2004) in the performance of duodenal
biopsy in an endoscopy unit for adults in Spain. At
present, the practice of duodenal biopsy during upper GI
endoscopies is common. During the period 1990-1994
duodenal biopsy was made in 1.9% of the endoscopic
explorations, while during the period 2000-2004 this was
12.8%.

Advancement in the knowledge of CD has led to
an increase in the indications for performing duodenal
biopsy. It is currently known that mild digestive
symptoms (dyspepsia, abdominal discomfort, efc),
or analytical alterations (anemia, iron deficiency or
hypertransaminasaemia), could be some forms of
presentation of CD". We observed that during the first
5-year period, duodenal biopsy was usually made in
persons with a classical or malabsorption syndrome, while
in the later periods this was mainly performed in subjects
with anemia (data not shown). Certain risk groups have
been well characterised"”””, which has meant that during
the upper GI endoscopies practised for whatever reason in
persons belonging to these risk groups, duodenal biopsy is
made even in the absence of symptoms of enteropathy or
without previous serological studies.

CD was diagnosed more frequently in females than in
males (3% s 1%), although gender was not a significant
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risk factor for CD, as has been observed in other similar
studies!”. Only anemia and diarrhoea were found to
be risk factors for CD. The prevalence of CD found in
patients with anemia (2.7%) is included in the wide range
communicated in previous studies (1.8% to 13.7%)""; the
differences are due mainly to the diverse selection criteria
of patients with anemia, since if ferropenic refractory
patients are included™” or subjects in which other causes
of anemia have been ruled out”, the frequency of
CD has been higher; on the other hand, the diagnostic
strategy used also influences the results, as some studies
have performed serological screening prior to duodenal
biopsy™”, while in others a duodenal biopsy has been
performed in all cases'™"! or only in those in which another
cause to justify the anemia was not found during the
endoscopic exploration"”,

We wish to emphasize that our study is based on
clinical practice over a long period of time, for which
reason various factors could have influenced the results.
Thus, the percentage of patients with anemia in whom
duodenal biopsy was performed has increased over the
petriods of time analysed as a consequence of a greater
knowledge of the manifestations of the disease; although
in the management guides of ferropenic anemia duodenal
biopsy is tecommended during the endoscopic procedure
indicated in order to rule out causes of such in the upper
GI tract'] this was only undertaken at the end of the
period analysed in a percentage of 73% of the cases;
the degree of fulfilment of this recommendation in
countries such as the USA or the UK is low (10% and
46%, respectively)” ), in spite of the fact that it has been
shown that duodenal biopsy for CD in a patient with
anemia is a cost-effective approach™. We also observed
that there were differences in the degree of implication of
the endoscopist in the diagnosis of the disease (data not
shown); in this sense, differences in the performance of
duodenal biopsy among digestive endoscopic services, in
the same country, have been reported”’.

The generalization of serological testing in the later
periods of the study, above all in the primary care level,
allowed the selection for duodenal biopsy of celiac
patients with anemia as the only manifestation of the
disease; on the other hand, 13 out of 14 celiacs with
anemia presented specific antibodies for CD (the only
negative case had a mild intestinal lesion - Marsh type 1).
These data support the strategies of serological screening
in subjects with anemia at primary care level”**, in blood
donors® or in biochemistry laboratories”” as an effective
method of increasing the number of patients diagnosed
with silent CD.

We found that adults diagnosed with CD had a mainly
classical clinical presentation (55% with diarrhoea) and
ferropenic anemia (64%), for which reason we believe that
there must still be a large part of the celiac iceberg (silent
or atypical forms) remaining undiagnosed. The prevalence
of CD in the adult general population in our area, has
been estimated to be 1/ 389“5], which means that only one
in nine celiacs could be diagnosed, this being similar to
that reported for other geographical areas''.

We conclude that duodenal biopsy performed during
routine upper GI endoscopy, has been incorporated into

the daily clinical practice in digestive endoscopic services.
This has permitted a significant increase in the number of
patients diagnosed with CD, although these ate probably
only a small percentage of the true number of celiacs
in the general population. In our area, the existence of
anemia and diarrhoea are the most common risk factors
associated with the presence of CD. Clinicians should
consider CD as a possible cause of unexplained anemia,
and gastroenterologists should biopsy the duodenum when
exploring patients with iron-deficiency anemia and/ot
chronic diarrhoea, even if biopsies are not specifically
required.
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