wdJ ¢ PT7

World Journal of
Gastrointestinal Pharmacology
and Therapeutics

Submit a Manuscript: http:/ /www.wjgnet.com/esps/
Help Desk: http:/ /www.wjgnet.com/esps/helpdesk.aspx
DOI: 10.4292 / wigpt.v6.i4.207

World | Gastrointest Pharmacol Ther 2015 November 6; 6(4): 207-212

ISSN 2150-5349 (online)
© 2015 Baishideng Publishing Group Inc. All rights reserved.

MINIREVIEWS

Age-related differences in celiac disease: Specific
characteristics of adult presentation

Santiago Vivas, Luis Vaquero, Laura Rodriguez-Martin, Alberto Caminero

Santiago Vivas, Institute of Biomedicine (IBIOMED), University
of Leon, 24008 Ledn, Spain

Santiago Vivas, Luis Vaquero, Laura Rodriguez-Martin,
Department of Gastroenterology, University Hospital of Ledn,
24008 Léon, Spain

Alberto Caminero, Farncombe Family Digestive Health
Research Institute, McMaster University, Hamilton, Ontario L8S
4K1, Canada

Author contributions: Vaquero L and Rodriguez-Martin L
wrote the paper, and prepared the figures and tables; Vivas S and
Caminero A designed the outline and coordinated the writing of
the paper.

Conflict-of-interest statement: The authors declare that there
are no conflicts of interest regarding the publication of this paper.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Correspondence to: Santiago Vivas, MD, Department of
Gastroenterology, University Hospital of Leon, Altos de Nava s/n,
24008 Leon, Spain. svivasa@gmail.com

Telephone: +34-987-234900-43243

Fax: +34-987-233322

Received: June 2, 2015

Peer-review started: June 3, 2015
First decision: August 4, 2015
Revised: August 24,2015
Accepted: October 12,2015

Article in press: October 13,2015
Published online: November 6, 2015

Abstract
Celiac disease may appear both in early childhood and
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in elderly subjects. Current knowledge of the disease
has revealed some differences associated to the age of
presentation. Furthermore, monitoring and prognosis
of celiac subjects can vary depending on the pediatric
or adult stage. The main objective of this review is to
provide guidance for the adult diagnostic and follow-up
processes, which must be tailored specifically for adults
and be different from pediatric patients.

Key words: Celiac disease; Diagnosis; Complications;
Gluten intolerance; Duodenal biopsy
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Core tip: Current knowledge of celiac disease (CD)
has revealed differences linked to the age of onset.
These differences are related to the epidemiology,
pathogenicity, clinical signs and prognosis of the
disease. Here we present a comprehensive review of CD
focusing on the age-specific management of patients.
The knowledge of particular aspects linked to either
adults or children would improve both the diagnosis and
follow-up of this disease. This review can be helpful to
the clinician involved in the management of adult and
pediatric patients.

Vivas S, Vaquero L, Rodriguez-Martin L, Caminero A. Age-
related differences in celiac disease: Specific characteristics
of adult presentation. World J Gastrointest Pharmacol Ther
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INTRODUCTION

Celiac disease (CD) is an autoimmune inflammatory
enteropathy triggered by gluten intake in genetically
susceptible persons. It was initially described in
children and, for many years, has been considered an
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almost exclusively pediatric entity. The main clinical
presentations in the pediatric population include,
malnutrition and growth delay along with persistent
diarrhea and high mortality!. Although the long
standing assumption is that CD develops in childhood,
the disease can occur at any age. The epidemiology and
symptomatology of CD have both considerably changed
in recent years, with a significant increase in adult
prevalence that was not previously suspected'”. The
clinical presentation of CD has also changed, from typical
malnutrition to oligosymptomatic cases such as anemia,
osteoporosis and even asymptomatic cases diagnosed
by screening high-risk groups®®®.

The aim of this review is to describe the main diffe-
rences in CD according to age and highlight the most
characteristic aspects of its adult forms.

EPIDEMIOLOGY

CD is a disorder more frequent than previously describ-
ed. The current prevalence of CD ranges between
1/100-1/500 subjects depending to the different popula-
tions surveyed and the method employed, with a higher
positive diagnosis in females™. The accuracy of CD
prevalence has been substantially improved by the high
sensitivity and specificity of serological tests detecting
anti-endomysial, anti-tissue transglutaminase or anti-
deamidated gliadin antibodies. These tests have allowed
screening of large cohorts, which resulted in estimating
CD prevalence as high as 1% of the general population,
both in Europe and North America™. However, most
of these studies are focused on children. A recent
epidemiological study in Catalonia that used serology
to analyze prevalence, showed that CD prevalence in
children (1/71) was five times higher than in adults
(1/357). The authors proposed a tendency towards
latency in adults, which would explain the lower
prevalence of CD during adulthood™. Similar studies in
Brazil and India also found twice the CD frequency in
childrent®,

However, these data are in contrast with the observed
prevalence in adult populations from European countries
such as the United Kingdom (1.2%)" and, more
surprisingly, Finland, where a 2.4% prevalence of CD
was demonstrated by biopsy in a population of adults
over fifty years of age!'®l. The pediatric population was
not analyzed in these studies, but prevalence of over 1%,
even in older populations, is similar to that observed
in pediatric studies. A recent systematic review on
world CD frequency in recent years, mainly based on
European studies, found variable ratios of prevalence
and incidence, which was similar, in many cases, between
children and adults'.

Although a hypothesis based on the evolution of
pediatric CD towards latency would explain a lower
frequency in adults; more studies on the natural
evolution of this disease are needed in order to confirm
it. It is clear that adult forms are becoming more
frequent, sometimes reaching similar or even higher
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numbers than those of the pediatric population. The
screening methods and the type of population selected
may have an influence, since in high-risk groups of adults
as well as in first-degree relatives, affected individuals
may exceed 15%". It must also be taken into account
that, as we discuss below, studies based on serological
screening may not really demonstrate adult prevalence,
where antibody titers are low or even negative, while
histological damage and symptoms are compatible with
coity,

SYMPTOMATOLOGY

The clearest difference between children and adults is
the clinical expressiveness of the disease at the time
of diagnosis. Different studies have shown that classic
clinical malabsorption pattern is frequently observed
in children during diagnosis, while classical symptoms
occur in less than 25% of adult cases!™. Table 1
contains an overview of different clinical manifestations
in CD according to the presentation age.

A tendency towards lower clinical manifestations
can be observed as age increases'™. In older children
and adults only limited symptoms are prevalent, which
often consist of an increase in stool volume, or intestinal
gas generated by lactose malabsorption or bacterial
overgrowth. In fact, constipation may be the only
manifestation in a celiac adult.

Extraintestinal symptoms or manifestations are quite
frequent in adult CD, and may appear associated with
other digestive symptoms such as asthenia, oral sores,
osteoporosis or skin lesions. In fact, some patients only
present these extraintestinal symptoms at diagnosis.
Although celiac children may exhibit non-digestive
manifestations, these are less frequent and show a
predominant digestive symptomatology!*..

There are numerous diseases associated with CD
in children and adults. However, the presence of
associated pathologies in adults seems to be more
frequent and may have an autoimmune origin like CD.
Autoimmune disorders such as autoimmune thyroiditis,
type I diabetes, Sjégren’s syndrome or dermatitis
herpetiformis have been linked to CD™***,

Even though malnutrition is a frequent manifestation
in CD, mainly in adults, excessive weight or obesity may
also be present at diagnosis. Recent studies have shown
that more than half the adults diagnosed with CD have
obesity while only 15% of them are below their normal
weight!'®"”), These figures are from European and North
American studies, where the prevalence of obesity
among the adult population is high. Excess weight
can also be observed in children at a lower frequency.
Therefore, excess weight in an adult must not be a
reason to lower the suspicion threshold for CD.

Functional dyspepsia and irritable bowel syndrome
are two functional digestive pathologies, which are quite
prevalent in the adult population, but are also seen
during infancy. CD prevalence in adults with functional
dyspepsia or irritable bowel syndrome can rise to over
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Table 1 Age-related major clinical findings at celiac disease

diagnosis

Children <2 yr Children > 2 yr Adults

Diarrhea Loose stools Dyspepsia/irritable bowel
syndrome

Malnutrition Iron deficiency Iron deficiency

Bloating Abdominal pain Constipation

Vomiting Dyspepsia Osteoporosis

Irritability Growth delay Arthritis

Muscular atrophy Headache Hypertransaminasemia

Anemia Pubertal delay Extraintestinal symptoms

Table 2 Diagnostic criteria for celiac disease proposed by

Catassi and Fasano™?

The presence of signs and symptoms compatible with celiac disease
Positivity of serum celiac disease IgA class autoantibodies at high titer
Presence of the predisposing genes HLA-DQ2 and/or -DQ8

Celiac enteropathy at the small intestinal biopsy"

Resolution of the symptoms and normalization of serology test following
the implementation of a gluten-free diet’

"Including Marsh-Oberhuber 3 lesions, Marsh-Oberhuber 1-2 lesions
associated with positive celiac antibodies positive at low/high titer, or
Marsh-Oberhuber 1-3 lesion associated with IgA subepithelial deposits;
*Histological normalization in patients with sero-negative celiac disease or
associated IgA deficiency. At least 4 of 5 (or 3 of 4 if the HLA genotype is
not performed). HLA: Human leukocyte antigen.

10% of cases, as reported in some studies. Currently,
before diagnosing both functional pathologies in adults,
an underlying CD must always be ruled out, either by
serology or endoscopy™®**!,

DIAGNOSIS

The diagnosis of CD is based on the presence of serum
antibodies against deamidated antigliadin, antiendo-
mysium or anti-tissue transglutaminase antibodies. In
addition, the presence of intraepithelial lymphocytosis
and/or villous atrophy and crypt hyperplasia of small-
bowel mucosa, and clinical remission after withdrawal
of gluten from the diet, are also used for diagnosis
antitransglutaminase antibody (tTGA) titers and the
degree of histological lesions inversely correlate with
age™. Thus, as the age of diagnosis increases antibody
titers decrease and histological damage is less marked. It
is common to find adults without villous atrophy showing
only an inflammatory pattern in duodenal mucosa
biopsies: Lymphocytic enteritis (Marsh I ) or added crypt
hyperplasia (Marsh 1I), as seen in Figure 1.

This lower clinical, analytical and histological
expressiveness in adult forms makes their diagnosis more
complex than in pediatric forms. The European Pediatric
Gastroenterology and Nutrition Society (ESPGHAN)
criteria were edited in 2012 for CD diagnosis in children.
These current pediatric criteria allow CD diagnosis upon
finding high tTGA titers, without the need for a duodenal
biopsy'®. This is, again, based on the evidence of high
antibody titers having a high predictive value for villous
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Figure 1 Relationship among age, antibodies and villous atrophy.

atrophy, and thus avoiding the need for biopsy. Thus, in
pediatric patients, up to 75% of duodenal biopsies can be
avoided. However, the presence of high antibody titers
(> 10 times normal levels) that allow bypassing biopsies,
appear in less than half of adult cases™'!. Besides,
currently, when adult subjects present symptoms such
as dyspepsia, an upper endoscopy with duodenal biopsy
is routinely performed independently of CD serology!*®.

Therefore, correct diagnosis can only be achieved
on a few occasions, where high tTGA titers are present
in adult patients. For low titers, duodenal biopsies
have to be performed to verify histological damage
and begin a gluten-free diet. However, adult patients
with symptoms and serology could have two types of
enteropathies based on duodenal biopsy: (1) Duodenal
mucosa with slight villous atrophy and increased
intraepithelial lymphocytes (Marsh 3A). When a DQ2
or DQ8 human leukocyte antigen (HLA) genotype is
found, the patient should be put on a gluten-free diet,
and the clinical and histological response must be
subsequently evaluated. Thus, 4 out of the 5 criteria
for gluten-sensitive enteropathy diagnosis, proposed
by Catassi and Fasano®®, would be fulfilled (Table 2);
and (2) Mucosa with no villous atrophy, but with a
marked increase in intraepithelial lymphocytes (> 25
LIE/100 enterocytes). Such cases present lymphocytic
enteritis (Marsh I ) with diverse etiologies that are
independent of CD: Helicobacter pylori infection, Non
Steroid Anti-inflammatory Drugs intake, infections
or Crohn’s disease, among others. If none of these
conditions are suspected, and the patient has a CD-
compatible HLA genotype, the biopsy study can be
extended by: Analyzing IgA antitransglutaminase
subepithelial deposits™®’ and flow cytometry or
immunohistochemistry of the duodenal lymphocytic
population, in order to evaluate the prevalence of
gamma-delta receptor expression in T lymphocytes,
which could point to CD™*,

Although, these tools could implicate CD, in order to
fulfill the criteria proposed by Catassi, the lymphocytic
enteritis response to the gluten-free diet has to be
evaluated, along with a biopsy, once clinical improvement
is seen. The evolution of lymphocytic enteritis associated
with adult CD, and its relation to complications are not
clearly understood. Therefore, once lymphocytic enteritis
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is found in an adult subject with negative serology, CD
diagnosis must be carefully made with a subsequent
follow-up check.

POSSIBLE PATHOGENIC DIFFERENCES

A number of studies have evaluated intestinal microbiota
in relation to CD'**!, The colonization process during
the early stages of life, and the interaction between
the microbiota and the immune system, could have an
important role in the pathogenesis of CD.

The composition of the intestinal microbiota, both in
duodenal biopsies and stool samples of celiac children
and adults, exhibits alterations in relation to non-
celiac controls®®. Age-related differences in duodenal
microbiota composition have also been found between
celiac and non-celiac subjects™® !, In general terms,
the richness in intestinal microbiota increases with age,
as expected. Moreover, differences were also observed
in the kind of bacterial community in children and
adults. Although these are speculative data, it could be
hypothesized that the interaction between microbiota
and the immune system differs based on the age-varying
microbial composition. This would originate a different
response, which could be related to the clinical, analytical
and histological responses, we see in adults.

Intraepithelial lymphocytes (IEL) have an important
role in the immune response, which is part of the
pathogenesis of CD. Within these lymphocytes, the
most characteristic feature of CD, independent of the
presentation age, is the increase in CD3+ lymphocytes,
which express the y5 receptor. The function of 5 IELs
is not known, but they could have a regulatory role
in the immune response™. This would explain their
relationship with the degree of villous atrophy both
in children and in adults®®. Another characteristic
population is CD3-, which is inversely related to age. It
appears at twice the frequency in children under three
years of age than adults™". Changes in IEL population
may be related to the presentation form according to
age. Advances in the knowledge of these lymphocytes
and CD pathogenesis will offer answers in the near
future.

EVOLUTION AND PROGNOSIS

CD treatment consists of a strict life-long gluten-free
diet (GFD). Once the diet has begun, a clinical response
can be observed in most patients. However, in contrast
to children, up to 30% adults may still have symptoms
despite having withdrawn gluten from their diet. This fact
demands investigation, in adult forms, of other possible
causes associated to symptoms in celiac patients:
Lactose intolerance, bacterial overgrowth, pancreatic
insufficiency, microscopic colitis or refractory CD.

Not only do a high percentage of adults not respond
to the GFD, there is also an observable lack of histological
recovery during follow-up. Recent studies have shown
that more than 50% of adults do not recover from villous
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atrophy, even after two years on a proper diet®?. In
the case of children, even though information is limited,
there is duodenal mucosa recovery in the vast majority
(95%) during the first two years after the diagnosis™®.
The main cause of this lack of mucosal recovery in adults
could be the continuous and inadvertent ingestion of
small amounts of gluten. This cause is likely to be more
frequent in adults, since the daily diets of children are
more closely monitored.

A strict adherence to the diet along with duodenal
mucosa normalization should be the main objectives
of adult follow-up. The lack of dietary compliance and
persistence of histological damage, are two factors
associated with the development of lymphoproliferative
disease in adults, which is the most severe complication
associated to CD™¥. A recent Swedish population study
noted that celiac patients with persistent villous atrophy,
during follow-up, had twice the risk of developing a
malignant lymphoproliferative disease, mostly T lympho-
ma®. These findings make it necessary to recommend
a control biopsy during the second year after diagnosis,
in order to evaluate villous atrophy recovery. Thus, those
individuals at higher risk of developing CD-associated
complications could be identified and a closer follow-
up performed in conjunction with monitoring dietary
compliance.

CD patients have other complications that should be
monitored. Decrease in bone mineral density is probably
due to vitamin D deficiency. However, the risk of fracture
in CD patients is unclear, and the predictive value of
bone densitometry is not sufficient to identify individuals
at high-risk of fracture. It seems reasonable to perform
bone densitometry on adult CD patients in high-risk
situations who include post-menopausal women, men
> 55 years and those with known osteopenia before
the diagnosis of CD™®. Further studies are required to
identify the efficacy and cost-effectiveness to perform
bone densitometry on all adult CD patients at diagnosis,
and to identify the follow-up frequency of performing
such analysis®®”, Children may have reduced bone mass
at diagnosis. However, they are more likely to have
fully restored bone mass after 6-12 mo of a GFD than
adults. Bone densitometry is not generally required in
newly diagnosed pediatric patients with uncomplicated
CD. Special attention to ensure normal growth and
development is recommended in children®®®.,

Hyposplenism may affect more than one-third of
adult CD patients, while it is not a complication in
pediatric patients. The incidence of hyposplenism
correlates with the duration of pre-exposure to gluten,
and it is higher in those with concomitant autoimmune
disorders or pre-malignant conditions™. Based on these
associated factors, splenic function may be determined
in a selected group of adult CD patients: Older patients
at diagnosis, those with concomitant autoimmune or
premalignant disorders, and patients with a previous
history of major infections or thromboembolism. As
a diagnostic tool, pitted red cell counting remains an
accurate, quantitative and inexpensive method!*.
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Table 3 Summary of key features associated with the

presentation of celiac disease in adults

High prevalence, even in advanced age

Oligosymptomatic presentation

Serology may have a low diagnostic yield

Duodenal biopsy usually shows mild atrophy or lymphocytic enteritis
Lymphocytic enteritis is a common presentation in adult celiac

The study of duodenal biopsy by an expert pathologist and the use of advanced
techniques like flow cytometry may be useful for the diagnosis

Monitoring of the strict dietary compliance and the recovery of villous
atrophy

The presence of associated complications should be identified at an early
stage

Protein-conjugate vaccines should be recommended in
patients with major hyposplenism, defined by a pitted
red cell value higher than 10% and/or an IgM memory
B cell frequency lower than 10%.

Pediatric CD may be followed using the same scheme
as adults. However, bone densitometry and follow-
up biopsy should only be performed in select cases.
Children with good adherence to GFD and normal
antibody levels, should be followed annually instead
of every two years. The main reason for this shorter
interval is the need for an early recognition of conditions
associated to pediatric CD, and especially to ensure
normal growth and development. The appearance of
malignant complications associated to CD, as well as
the development of refractory CD, is both exclusively
associated to adult forms. Even when both situations are
infrequent, they dictate a different follow-up from that
performed for pediatric patients.

CONCLUSION

CD has many differences between children and adults.
In adults, the presentation of the disease is less marked
than during childhood. Clinicians must be aware of the
less marked clinical profile in adults than children, such
as atypical or minor symptoms, lower antibody titers
and mild mucosal lesions (Table 3). Pediatric diagnostic
criteria (ESPGHAN), cannot always be applied to
adulthood. In fact, duodenal biopsy is necessary in most
adult CD diagnosis, and during follow-up, to assess
mucosal recovery and to detect complications.
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