
ABSTRACT

Introduction: celiac disease (CD) is a common autoimmune
condition (involves 1-2% of the general population) that develops
at any age in life but manifests differently in children and adults.

Objectives: to analyze clinical differences in disease expres-
sion between both groups, as well as findings at the time of diag-
nosis.

Methods: a retrospective study of a series of patients diagno-
sed with CD during childhood (< 14 years) versus a series of adult
patients (> 14 years).

Results: a total of 187 patients were included, of which 43
were children and 144 were adults. Among clinical manifestations
in children classic presentation forms predominated -34 patients
(79%) versus 20 adult patients (14%) (p < 0.001) (OR = 23.4;
95% CI: 9.8-56.1). In contrast, atypical forms were predominant
in the latter, and anemia was the most common finding in 61 pa-
tients (42%) versus 8 pediatric patients (19%) (p < 0.01). 

Adults had a greater diagnostic delay with a mean 10 ± 9 years
versus 1 ± 2 years in children (p < 0.001). In adults, we found a
higher frequency of associated autoimmune diseases (24.3 versus
9.3% in children) (p < 0.05).

Regarding serum markers, TGt-2 was more commonly positive
among children (88%) as compared to adults (31%) (p < 0.001);
(OR = 21.4: 95% CI: 7.2-63.6). We found similar results with re-
gard to the presence of villous atrophy, which was more common
in children (95%) than in adults (33%) (p < 0.001) (OR = 41.0;
95% CI: 9.5-76.7). 

As regards genetic markers, DQ2 was somewhat more com-
mon in children (97.7%) than in adults (90.3%) whereas DQ8 was
less common in children (2.3%) than in adults (9.7%), with no sig-
nificant differences between groups. Patients negative for both
markers were not included.

Conclusions: pediatric CD has clear differences when compa-
red to adult CD, with classic forms predominating in the former,
who also display a higher occurrence of positive serology and vi-

llous atrophy, and less diagnostic delay. In contrast, atypical forms
predominate in the adult, with a lower occurrence of positive sero-
logy and milder histological forms. In these patients associated au-
toimmune conditions are more common and diagnostic delay is
longer.
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INTRODUCTION

Celiac disease (CD), also called “gluten-sensitive en-
teropathy”, is a systemic chronic inflammatory condition
of autoimmune origin derived from permanent gluten in-
tolerance that develops in genetically predisposed indi-
viduals (1).

It is very common and affects 1-2% of the general
population, including all races and countries, with quite a
homogeneous distribution worldwide (2-4).

CD was traditionally thought to be a disease involving
primarily children, uncommon in the adult. However,
multiple studies in the last few decades have shown that
adults are also involved even more commonly than chil-
dren, since it may present at any age in life and around
20% of patients are older than 55 years at the time of di-
agnosis (5-7).

Pediatric CD usually develops in early years, when
gluten-containing cereals are introduced, and usually dis-
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plays the “classical” clinical picture characterized by pre-
dominant digestive features with a typical malabsorption
syndrome associated with weight loss, florid diarrhea, and
evidence of both nutritional and vitamin deficiencies (8).

In contrast, adult CD usually presents in a larvate man-
ner with fewer digestive manifestations and absence of
malabsorption, and displays “atypical” forms character-
ized by common extra-digestive complaints and various
accompanying conditions, which renders diagnosis more
challenging (9-11).

The fact that serum markers and duodenal biopsy find-
ings are usually much milder in adults than in children
with CD sure adds to these difficulties.

In the present paper we discuss a series of pediatric pa-
tients with CD regarding clinical features, and the preva-
lence of serum, genetic susceptibility, and duodenal his-
tological markers, and compare them to a second series
of adult patients under follow-up and with positive re-
sponse to a gluten-free diet, in order to ascertain both
shared and differential aspects in both age groups at the
time of diagnosis.

METHODS

A retrospective study was performed of patients diag-
nosed with CD at the Departments of Digestive Diseases
and Pediatric Gastroenterology, HUCA, Oviedo, during
the period between January 2000 to December 2006, with
clinical and laboratory follow-up until June 2010. All had
been diagnosed with CD according to internationally ac-
cepted criteria (modified ESPAGHAN and AGA for chil-
dren and adults). All of them had responded favorably to
gluten-free diet (GFD) after a protracted follow-up of at
least 3 years. Pediatric cases were those pertaining to
children and adolescents diagnosed before age 14, and
adult cases included subjects older than 14 at the time of
diagnosis. A total of 187 patients with CD were included,
who were split into two age groups -43 children and 144
adults.

A specific medical history was obtained from all pa-
tients together with a number of laboratory tests includ-
ing serum and genetic markers of CD, plus a gastroscopy
exam with multiple duodenal biopsies.

All patients underwent a complete blood count with
ESR measurement using a Cell-DYN 3500 R (Lab. Ab-
bott) automated analyzer, and complete coagulation tests
using a ACL 3000 (Lab. Menarini) autoanalyzer. WBC
counts were considered normal for values of 4-10 x103/L,
and normal platelet counts were in the range of 130-400 x
103/L. 

An extensive biochemistry profile was performed in-
cluding the following parameters: iron metabolism in-
cluding sideremia levels, transferrin saturation index
(TSI) and serum ferritin. Normal sideremia was 60-140
mcg/ml, and normal ferritin was 13-150 ng/ml. TSI was
normal for values in the range of 25-45%.

We also routinely measured the so-called liver func-
tion tests (LFT) including AP, AST, ALT, GGT, and
bilirubin, as well as serum calcium, folic acid and vitamin
B12, plasma creatinine, total cholesterol (normal, 150-
240 mg/dl), HDL, LDL and triglycerides, urea, glycemia,
total protein and albumin, and acute phase reagents such
as CRP (C-reactive protein). Normal AST and ALT val-
ues were 1-31 U/L. All laboratory measurements were
performed with a modular automated Hitachi SXA DPPP
autoanalyzer (Lab. Roche) using enzymatic or kinetic
methods.

Immunoglobulins were measured using nephelometry
techniques. For serum CD screening a single marker was
used, namely IgA tissue anti-transglutaminase 2 antibod-
ies (tTG-2), which were measured using a commercial
ELISA kit (Phadia Diagnostics, Uppsala, Sweden).  We
considered the test positive for values > 10 U/ml.

For the study of genetic susceptibility two markers
were measured -HLA-DQ2 (DQA1*0501 and
DQB1*0201) and HLA-DQ8 (DQA1*0301 and
DQB1*0302)- using a PCR technique with DNA se-
quence specific primers (SSP) based on the commercial
kit Protrans® Domino System HLA Celiac Disease (Pro-
trans, Ketsch, Germany).

An upper digestive endoscopic study with multiple
duodenal biopsy collection (4-6) was also performed for
all study patients at the time of diagnosis. Obtained sam-
ples were routinely stained with hematoxylin-eosin (H-E)
and CD3-specific immunohistochemical modalities to as-
certain the presence of intra-epithelial lymphocytes
(IELs), counted per one hundred epithelial cells.  

Duodenal biopsies were examined by two expert
pathologists and categorized as follows -stage 0 = histo-
logically normal duodenum; stage I = increased IELs, >
25% of epithelial cells; stage II = crypt hyperplasia
and/or chronic diffuse inflammatory infiltration at the
lamina propria; stage III = villous atrophy, subdivided
into three categories: a) mild; b) moderate; and c) severe,
according to the pathological classification for CD
screening as described by Marsh in 1992 (12) and later
modified by Oberhuber et al. in 1999 (13).

All patients received a gluten-free diet for a mean 5.8
± 2.6 years (range, 3-10 years), and showed a favorable
clinical and laboratory response.

Statistical analysis

Initially, a descriptive analysis of the variables includ-
ed in the study was performed. The normal distribution of
quantitative variables was analyzed using the Kol-
mogorov-Smirnov test. Non-parametric variables were
studied using the Mann-Whitney U-test.

For between-group comparisons we used Student’s t-
test for continuous variables in non-paired groups, and
the chi-squared test for categorical variables, with Fish-
er’s test being used when deemed necessary. For signifi-
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cant differences odds ratios (OR) were estimated for a
95% confidence interval (CI). A value of p < 0.05 was
considered statistically significant.

RESULTS

Among the 187 celiac patients in the study 144 were
adults (71%) and 43 were children (29%), with 2.4 adults
per child. 

Mean age was 36 ± 19 years for adults (15-69) and 5 ±
4 years for children (1-12). Regarding sex, there were
115 women (80%) and 29 men (20%) in the adult group,
with a female/male ratio of 4/1. Among children there
were 25 girls (58%) and 18 boys (42%), with a
female/male ratio of 1.4/1.

Classic presentations were clearly predominant among
children (79%), whereas atypical forms predominated
among adults (86%), with statistically significant differ-
ences between groups (p < 0.001) (Table I).

We also found clinical differences regarding predomi-
nant complaints at diagnosis in each group, with diarrhea
being the most common symptom in children (p < 0.001);
in contrast, anemia was the most common finding among
adults (p < 0.01) (Table II).

Differences were also seen in the frequency and type
of associated diseases, including altered liver function
tests, thyroid dysfunction, and autoimmune disorders in
general, these been clearly more common and predomi-
nant in the adult (p < 0.05) versus children (Table III).

There was a clear diagnostic delay which was much
longer in adults with a median of 4 years; children had a
median delay of 1 year, and differences were also signifi-
cant between both age groups (p < 0.001) (Table IV).

We also saw pronounced differences in the frequency
of serum and histologic CD marker positivity (tTG2),
particularly regarding villous atrophy (Marsh ³ 3); both
were more common in children with statistically signifi-
cant differences (p < 0.001) (Table V).

Regarding the frequency of genetic susceptibility
markers DQ2 was more common in children -42 cases
(97.7%)- than in adults -130 cases (90.3%) (NS). In con-
trast, DQ8 was more common in adults, with 14 cases
(9.7%), than in children, with 1 case (2.3%) (NS). No
cases negative for both markers were included.

DISCUSSION

In this study we analyzed differences between pedi-
atric and adult CD, and our findings clinically confirm
the well-known fact that classic presentation forms pre-
dominate in the former, characterized by florid digestive
symptoms such as recurrent diarrhea, while atypical
forms are more common in the latter, with predominant
non-digestive symptoms such as anemia (most common
sign at diagnosis) as well as a higher frequency of associ-
ated conditions, mainly autoimmune in nature. This
greatly accounts for diagnostic delay, commonly around
a decade in adults, a few months up to one year in chil-
dren.

Regarding serum marker frequency, this is noticeably
higher in children versus adults, as is the presence of vil-
lous atrophy (Marsh ³ 3). This highlights a pronounced
linear correlation between both, with higher serum anti-
tTG antibodies in patients with versus without villous at-
rophy, as conclusively demonstrated by a number of stud-
ies (14-16).

As regards known genetic susceptibility markers for
CD development, we found a higher prevalence of HLA-
DQ2 in children, with HLA-DQ8 being more common in
the adult (17).

The pathogenesis of CD at any age is related to contin-
uous gluten exposure, as patients are permanently intoler-
ant to gluten. Several observational studies suggest that
the risk of CD development during childhood may be re-
duced by prolonging breast-feeding and delaying or grad-

Table I. Clinical presentation forms 

Groups Classic Atypical p OR (IC-95%)
n (%) n (%)

Pediatric (n = 43) 34 (79) 9 (21) < 0,001 23,4 (9,8-56,1)
Adult (n = 144) 20 (14) 124 (86)

OR: Odds ratio; 95% CI: 95% confidence interval.

Table II. Predominant symptoms and signs

Symptoms Children (n = 43) Adults (n = 144) p
n (%) n (%)

Diarrhea 28 (65) 38 (26) < 0,001
Constipation 4 (9) 10 (7) NS
Abdominal 17 (40) 47 (33) NS
bloating

Anemia 8 (19) 61 (42) < 0,01

NS: non-significant.

Table III. Associated diseases

Change type Children (n = 43) Adults (n = 144) p
n (%) n (%)

Altered LFT 1 (2,3) 29 (19,4) < 0,01
Thyroid dysfunction 1 (2,3) 22 (15,3) <0,05
Rheumatic disease 1 (2,3) 8 (5,6) NS
Autoimmune disease 4 (9,3) 35 (24,3) <0,05

LFT: liver function tests.
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ually introducing cereals with gluten during the first year
of life. In contrast, other studies show that these ap-
proaches only delay rather than reduce CD development
(18-20).

Some of these factors are thought to have been in-
volved in an epidemic of CD in Sweden between 1984
and 1996, where the frequency of CD developing in chil-
dren younger than 2 years experienced a four-fold in-
crease (21). Both the start and end of this epidemic were
sudden and consistent with specific dietary changes;
prevalences as high as 3% were seen in 12-year-olds as a
result of this epidemic (22).

From a clinical perspective adult CD is considered a
highly “chameleonic” process, as it varies greatly in its
various presentation forms and commonly shows a wide
spectrum of manifestations going from subclinical,
aymptomatic cases through to florid malnutrition. Most
common symptoms include abdominal (usually colic)
pain in association with fluctuating bloating, dyspepsia,
gastro-esophageal reflux, and intestinal habit changes
such as diarrhea and constipation, or both in an alternat-
ing pattern. Symptoms such as anemia are also common,
as seen in our series, in association with asthenia, moder-
ate activity dyspnea, sleep disorders, weight loss, wide-
spread bone pain due to common osteoporosis, and char-
acter disorders with irritability, headaches, and
depression among others.

The presence of diarrhea was considered a common
complaint until recently; however, it is not necessarily
present in adults, and up to 50% of patients have consti-
pation predominantly, often refractory to treatment;
weight loss is also uncommon in adults, and up to 30%
exhibit obvious overweight signs. Other changes are also
common, including elevated liver function markers, thy-
roiditis and hypothyroidism, as well as various autoim-
mune conditions as in our series.

Primary diagnostic criteria for CD rely on the presence
of consistent symptoms together with serum markers,
duodenal biopsy findings, and associated susceptibility
genes; these and a positive response to gluten-free diet
are confirmatory. Markers are not always present and a
high index of suspicion is needed. Family studies are also
useful since the prevalence of CD among first-degree rel-
atives is high -10-20% (23).

Regarding serologic approaches to the diagnosis and
follow-up of CD, it should be remembered that anti-

gliadin IgA antibodies are no longer used in clinical prac-
tice given their low sensitivity and specificity, both
around 50%, which renders them unsuitable for diagno-
sis. In 1997 Dieterich et al. reported the use of tTG2, the
autoantigen against which anti-endomysial antibodies
(EMA) reacted and whose measurement is as useful as
that of EMA (24).

Since then tTG2 is the most commonly used serum
marker for CD in clinical practice -it is easily measured
using a commercially available ELISA test, and has
shown a sensitivity and specificity nearing 90% in sever-
al studies performed when it was first marketed over a
decade ago, clinical trials in rigorously selected patients
with significant villous atrophy. There was some variabil-
ity according to the various substrates used (25), and ear-
ly studies validating its diagnostic effectiveness have be-
come noticeably devalued over time. Several studies in
extensive series of celiac patients have clearly shown that
tTG2 sensitivity varies depending on duodenal damage
severity, and is almost 100% in the presence of complete
villous atrophy, 70% for subtotal atrophy, and up to 30%
when normal mucosal architecture is preserved and only
an increase in intra-epithelial lymphocytes may be identi-
fied (26). 

On the other hand, gluten-sensitive enteropathy (GSE)
with a significant clinical impact also develops in patients
with mucosal preservation. In this respect a study per-
formed at Servicio de Digestivo, Hospital Mutua de Tar-
rasa, by Esteve et al., where serology and genetic tests
were used for the diagnosis of GSE in a recognized high-
risk population (first-degree relatives), demonstrated that
their diagnostic approach (genetic tests followed by in-
testinal biopsy in positive cases) could diagnose up to
three-fold as many patients with GSE when compared to
serology alone. Even more significant is the fact that pa-
tients with lymphocytic enteritis (LE), type I according to

Table IV. Diagnostic delay

Group Age at onset (years) Age at diagnosis (years) Diagnostic delay (years) p
Mean (SD) Mean (SD) Mean (SD)

Pediatric (n = 43) 4 (3) 5 (4) 1 (2) < 0,001
Adult (n = 144) 25 (19) 36 (19) 10 (9)

SD: standard deviation.

Table V. Serologic and histologic differences

Marker Children Adults  p OR (95% CI)
(n = 43) (n = 144)

tTG (+), n (%) 39 (88) 45 (31) < 0,001 21,4 (7,2-63,6)
Marsh ≥ 3, n (%) 41 (95) 48 (33) < 0,001 41,0 (9,5-76,7)

OR: Odds ratio; 95% CI: 95% confidence interval.
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Marsh’s classification, were diagnosed -most of these
would have remained undiagnosed by serology alone,
and most had the same clinical manifestations seen in
celiac patients with villous atrophy (27).

This fact, reported by many authors, is of great clinical
importance, and invites to follow this same diagnostic
strategy in other groups at risk such as type-1 diabetics,
subjects with hypothyroidism, patients with altered LFTs,
and individuals with other autoimmune conditions (28-
30).

The use of HLA-DQ2 and HLA-DQ8 haplotype typ-
ing in the diagnostic approach to patients with suspected
CD helps identify individuals susceptible of developing
CD, hence eligible for duodenal biopsy, in groups at risk.
This is based not only on the findings of studies per-
formed in our setting, but also on results from other geo-
graphical areas that confirm that around 90% of celiac
patients are HLA-DQ2-positive versus 20% in the control
population (31). 

Most HLA-DQ2-negative celiac patients have HLA-
DQ8 positivity in association with DR4. Therefore, a
DQ2-positive status usually delimits the population for
follow-up. It should be highlighted that this strategy al-
lows to identify patients with seronegative CD, and thus
to go deeper into the “celiac iceberg”, possibilitating the
identification of many Marsh-I CD patients with the so-
called “lymphocytic enteritis” and no villous atrophy, and
a change in the current “gluten-sensitive enteropathy”
concept to be treated with gluten-free diet (32). The same
possibly occurs in patients with a histologically normal
duodenal mucosa (Marsh type 0), but few studies support
this as of today.

This fact has led to new diagnostic strategies such as
genetic testing or tTG measurement is duodenal aspirates
in cases with negative serology (33), and also to a lower
positivity threshold for tTG -2 U/ml, as recommended by
Mariné et al. after screening studies in the general popu-
lation (34).

Nevertheless, despite clear limitations, measuring anti-
tTG IgA antibodies is usually the only serum marker in
clinical practice, both for the screening of celiac patients
and their follow-up, to confirm patient compliance with
gluten-free diet despite its frequent negativity in adults.
Currently, a serologic diagnosis of CD based exclusively
on serum marker positivity is not acceptable, even though
highly elevated levels -tTG > 100 U/ml- may predict with
adequate reliability the presence of villous atrophy and,
at least in children, may render upper endoscopy unnec-
essary, which in such cases usually requires deep seda-
tion or even general anesthesia, and includes multiple
biopsies for diagnostic confirmation, which is relevant at
least from a clinical standpoint (15).

In summary, we conclude by pointing out that pedi-
atric CD is very different from adult CD, with classic
forms predominating and usually positive serology and
duodenal biopsies, which seem consistent with greater
severity and intestinal involvement. In contrast, atypical

forms predominate in adults, with fewer positive serolo-
gy and duodenal biopsy findings. All this suggests a
milder intestinal involvement and greatly accounts for the
longer diagnostic delay seen in adults.
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