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~—ABSTRACT ~

Background: Once considered a disease of childhood, celiac disease (CD) is now seen quite frequently
in adults also, but with different and various clinical presentation. Little data is currently available
about pediatric and adult CD features in Romanian patients.

Material and Methods: 38 newly-diagnosed CD patients (17 adults and 21 children) were recruited
for this study. The two groups (adult and pediatric) were compared regarding demographic, clinical,
serologic and histological data.

Results: Regarding demographic data, female gender was predominant in both groups (71% and 67 %
respectively). Median age was 42 (range 23-83) in the adult CD group and 4 (1-17) in the pediatric CD
group. Classic presentation was more frequently seen in children than adults (62% vs. 53%). Altered
liver function tests, anemia and iron deficiency were more prevalent in the pediatric group. Children
with CD also had higher titers of tTG antibodies (81% over 200 U/l, compared to 29% adults) and a
higher frequency of destructive histology on small bowel biopsy (95% Marsh>3a, compared to 76%
adults).

Conclusion: Significant differences in pediatric and adult CD were seen in our study cohort, regar-
\ding clinical, laboratory and histological parameters. CD manifests differently in children and adults.
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INTRODUCTION CD might develop early in life, with the in-

o ) troduction of gluten-containing cereals in the

n the past, celiac disease (CD) was consid-  cjidren’s diet. Untreated childhood CD is
ered a disease of childhood. The last de- 0 frequently reported to present classic
cades have shown that CD can develop at  ajahsorption syndrome consisting of chronic
any age, with hlgh'prevalence n adu.lt- diarrhea, abdominal distension, weight loss
hood also and even in the elderly (1). Still, 4, failure to thrive. In contrast, adulthood CD

the prevalence of CD is considered to be high- rarely displays such typical features. There are
er in children than in adults (2,3).
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multiple data showing that adult CD is atypical,
meaning either vague digestive symptoms or
extra-digestive complaints, which can be chal-
lenging to recognize (4). Due to these protean
manifestations, the diagnosis of adult CD is also
more difficult than in children. Previous studies
have shown that the CD prevalence among risk
groups is similar with those reported in other
countries (5,6).

Celiac disease is a frequently addressed to-
pic in pediatric research in Romania. However,
there is little data about pediatric and adult CD
characteristics in Romania. In this study, we
aimed to evaluate celiac disease phenotype in
clinically diagnosed Romanian adults and chil-
dren. 4

METHODS

Patients and data collection

Altogether 38 individuals newly diagnosed
with CD have been prospectively included in
the study. The diagnosis of CD for the 17 adults
(age at diagnosis more than 18 years) and for
the 21 children was established at the Gastro-
enterology Department at “Dr. Carol Davila”
Central Military Emergency University Hospi-
tal, Bucharest and Pediatric Department at “Al-
fred Rusescu” Institute for Mother and Child
Care, Bucharest, respectively.

Demographic data, medical history, routine
laboratory parameters, CD specific serology
and histology data were recorded for each pa-
tient at the time of diagnosis.

Serum autoantibody measurements

Serum CD autoantibodies were measured
for both adults and children at the pediatric
center. IgA anti-tissue transglutaminase 2 anti-
bodies (tTG-2) were measured using enzyme-
linked immunosorbent assay (ELISA; Quanta
Lite h-tTGIgA, Inova Diagnostics, CA, USA with
recommended cut-off for positivity 20U), while
anti-endomysial antibodies (EMA) were ana-
lyzed by an experienced examiner using indi-
rect immunofluorescence microscopy (Nova
Lite INOVA Diagnostics, CA, USA with a cut-
off for positivity set at a serum dilution of 1:5).

Upper gastrointestinal endoscopies

All patients underwent upper gastrointesti-
nal endoscopy with multiple duodenal biopsies
according to current diagnosis criteria, at least
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1 biopsy from the duodenal bulb and at least 4
biopsies from the distal duodenum (7,8). His-
tology samples were assessed by 2 experienced
pathologists and graded according to Marsh-
Oberhuber classification (9).

Statistical analysis

Statistical analysis was carried out using
SPSS 17 (SPSS Inc., Chicago, IL) and Epi Info
7.1.5 (CDC, Atlanta, GA). Normal distribution
of quantitative variables was assessed using the
Kolmogorov-Smirnov test. Comparisons be-
tween groups were done using Student’s t-test
for variables with normal distribution or Mann-
Whitney U-test for non-parametric variables. A
p value under 0.05 was considered statistically
significant.

Ethical considerations

The study was approved by Ethical Commit-
tees of “Alfred Rusescu” Institute of Mother and
Child Care and “Dr Carol Davila” Central Mili-
tary Emergency University Hospital.

Funding
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RESULTS

mong the 38 CD patients, there was a fe-
male predominance in both groups (12/17
representing 70.59% in the adult group and
14/271 representing 66.67% in the pediatric
group). Median age was 42 vyears in adults
(range 23-83) and 4 years in children (range
1-17) — Figure 1. Regarding age distribution in
the adult CD group, there was a clear predom-
inance for the 4" and 5" decade — Figure 2.
With respect to nutritional status evaluated
by body mass index (BMI), most adults were of
normal weight (82.35%), with 11.76% under-
weight and 5.88% overweight (none obese),
while children over 2 years were 35% under-
weight, 50% normal weight and 15% over-
weight or obese according to CDC growth
charts (10); a child aged 1 diagnosed with CD
had low weight and low height for his age.
Although classic presentation of CD was
more frequently seen in children (62%) and
atypical forms predominated among adults
(53%), the difference did not achieve statistical
significance (p>0.05) — Figure 3. Dermatitis
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herpetiformis was seen in 3 adults and 3 chil-
dren.

Two patients in each group had a first-de-
gree relative diagnosed with CD, yielding val-
ues of 11.76% and 9.52% respectively for posi-
tive CD family history.

There were similar frequencies of associat-
ed diseases in the two groups, such as autoim-
mune thyroiditis, but differences were noted
regarding the personal history of anemia or
chronic diarrhea, with the latter being clearly
more common in the pediatric CD (42.86% vs.
23.53%, p=NS) - Figure 4.

Altered liver function tests were also seen
more frequently in children than adults, about
one in three having elevated transaminases
(30.77% vs. 18.75%, p=NS).

At diagnosis, anemia was slightly more prev-

DISCUSSION

Demographic data

In our study population, CD was more fre-
quent in females, both in adults and children;
significant female predominance has been des-
cribed in the literature (11), although recent
data suggests that this gender difference isn't
very high (12). With respect to positive family
history of CD, a similar proportion was seen in
the two study groups.

Remarkably, the median age of diagnosis in
the pediatric group was quite low (4 years),
which is probably explained by the higher fre-
quency in diarrhea-predominant presentation.
This is a strong indicator of severe underdiag-
noses in pediatrics due to unrecognized atypi-

alent in children (57.14% vs. 42.86%), with a ( )
mean hemoglobin value of 11.52 + 1.65 g/d|,
versus 12.35 = 1.68 g/dl in adults (p=0.13).
Children were also more likely to be iron defi- _
cient with average serum iron of 7.44 com- | children? Fm_l o
pared to 63.03 ug/dL in the adult CD group
(p<0.001) — Table 1.
All CD patients showed positive EMA. There
was also a pronounced difference regarding
the titers of tTG antibodies (80.95% of children
with values over 200 U, compared to 29.41% adult } i
adults).
All patients showed mucosal injury in both
bulb and duodenum. The frequency of severe
lesions on histology was higher in children I T T T I
(Marsh>3a, 95% vs. 76%) — Table 2. 0 0 20 40 60 g0
age
N J
FIGURE 1. Boxplot for age distribution in adults and children with
CD.
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FIGURE 2. Age distribution by decades in adult CD patients.
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12.3 11.5
63 7.4

Mean Hb (g/dl)
Mean Serum Iron (pg/dl)

0.13

<0.001

TABLE 1. Laboratory parameters in the two CD groups.

tTG >200 U, n (%)
Marsh>3a, n (%)

5 (29.41)
13 (76.47)

17 (80.95)
20 (95.24)

TABLE 2. Immunologic and histologic activity in the two CD groups.

cal manifestation of CD; children with vague
manifestations are not referred for celiac di-
sease investigations, their complaints are over-
lapping with functional gastrointestinal disor-

ders.

Synthetic nutritional evaluation using BMI
revealed that most adults were normal weight,

CD presentation (%)

Percent

Silent/screen

Atypical
detected ols

Typical
N

B Adults
M children

~

FIGURE 3. CD presentation in adults and children.

while in the children’s group over one third
was underweight and half normal weight. This
is discordant to data from other studies, which
have shown that a significant proportion of
both children and adult CD are overweight or
even obese at presentation (13).

Clinical presentation

As shown in previous studies, typical CD
was more frequent in children than in adults in
our cohort also — 61.9% vs. 41.2% (13). The
reason for the higher proportion of classical CD
in children could be related to the higher pre-
valence of destructive lesions on small bowel
histology in children (14), which leads to overt
malabsorption. The early and more severe pre-
sentation of CD in children is theorized to be
associated with the age of gluten-introduction,
the influence of breastfeeding, infections such
as rotavirus and interestingly with a gene dose
effect seen in several studies (double-dose
DQB1*02 allele being associated with classical
presentation) (15-17). Regarding the adult CD
group, most cases were probably adult-onset
CD, as only 2/17 (11.76%) reported chronic di-
gestive symptoms since childhood and only
4/17(23.52%) had short stature (18), which
could reflect poor growth during childhood.

However, this trend of typical presentation
in early-onset CD and atypical in late-onset CD
seems to be changing over time, as in a large
Italian study the proportion of atypical CD in
children went from 16% in 1990 to 30% in
1994 (19); this has been also seen in the expe-
rience of Roma et al. (20), who reported a 50%
reduction in classical presentation of children
diagnosed with CD between 1978 and 2007,

e B
M Children mAdults
42.86
Diarrhea
Anemia
Autoimmune thyroid
disease
N J

FIGURE 4. Medical history (% positive) in two groups.
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with a concomitant increase in the mean age of
diagnosis (from 25 months in 1978-1987 to 73
months in 1998-2007).

This significant difference in adult and pedi-
atric CD presentation is a counter-argument for
the use of a non-biopsy strategy in adults: one
of the triple ESPGHAN criteria (7) is that of
characteristic CD symptoms, and this cannot
be checked in a large proportion of adult CD
patients, who have atypical or subclinical pre-
sentations.

Associated diseases

The prototype of CD associated disease is
type 1 diabetes mellitus (DM), the two having
shared genetic susceptibility (21). Literature
data state there are also differences regarding
the associated diseases among children and
adults with CD. The most common associated
diseases in childhood CD are type 1 DM and
autoimmune thyroid diseases, while rheumatic
disorders and infertility seem to be the most
frequent associations in adulthood CD (14).

We did not see these differences in our
population but this could be due to the low
number of patients included, which is a limita-
tion of our study.

Laboratory work-up and histology

Anemia was prevalent in both groups at di-
agnosis, almost half of the study population
having this condition. This builds up to the cur-
rent evidence that anemia is often recorded in
CD, that it can be the presenting clinical mani-
festation and sometimes the only pathologic
laboratory finding (22).

Interestingly, almost one third of children
with CD had elevated liver function tests.
While some studies reported this abnormality
more frequently in adult CD (23,24), recent
data has shown that cryptogenic hypertrans-
aminasemia is quite frequent in the CD pediat-
ric population also (25). The so-called “celiac
hepatitis” resolves on the gluten-free diet (26).

Regarding the immunologic activity of the
disease, tTG values over 200 U were more fre-

quently encountered in children than adults
(81% vs 29%). We also saw a higher frequency
of destructive histology on small bowel biopsy
specimens of children than that of adults. This
is similar to other studies in the literature (23)
and supports the theory that tTG antibody titers
and histologic lesions inversely correlate with
age — meaning that with increasing age there is
less marked architectural damage and lower ti-
ters of tTG (14). It is not rare to find only in-
flammation in the duodenum of adult CD (in-
traepithelial lymphocytosis), maybe with crypt
hyperplasia but without villous atrophy (14).

These lower values of tTG and milder histo-
logical lesions in adults add up to the diagnostic
challenge of adult CD compared to the pedia-
tric population.

The differences highlighted above can
sometimes create a gap between pediatric and
adult gastroenterologists. A strong collaboration
between the two is critical to avoid discontinu-
ity in transition of CD patients from childhood
to adulthood, which unfortunately is currently
unmet (27).

Besides the reduced sample size, another
limitation of our study is lack of data regarding
long-term follow-up. Current evidence shows
that the response to gluten free diet is similar
between the two groups; malignant CD-related
complications are almost exclusively seen in
adults (13). 4

CONCLUSION

Despite some similarities, the differences
regarding clinical presentation, serological ac-
tivity and histological changes support the con-
clusion that although it is the same disorder,
CD manifests differently in children and adults.
CD is a good example to support the saying
that “children are not little adults”.
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