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SUMMARY. Celiac disease (CD) may often be associated with various motor disorders affecting the different
segments of the digestive tract, including the esophagus. Although it has not been universally reported, some
available evidences indicate that pediatric and adult celiac patients could manifest a higher frequency of esophagitis
and gastroesophageal reflux disease-related symptoms compared to nonceliac patients. In addition, several pub-
lished studies have consistently shown the efficacy of a gluten-free diet in rapidly controlling esophageal symptoms
and in preventing their recurrence. Since the participation of gluten in the esophageal symptoms of CD seems clear,
its intimate mechanisms have yet to be elucidated, and several hypothesis have been proposed, including the specific
immune alterations characterizing CD, the reduction in nutrient absorption determining the arrival of intact gluten
to distal gastrointestinal segments, and various dysregulations in the function of gastrointestinal hormones and
peptides. Recent studies have suggested the existence of a possible relationship between CD and eosinophilic
esophagitis, which should be more deeply investigated.
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INTRODUCTION

Celiac disease (CD) is frequently associated with
motility disorders affecting the digestive tract. Up to
60% of untreated celiac patients may report symp-
toms consistent with motility disorders of the upper
gastrointestinal tract,' specially affecting the stomach
and small bowel, and the association of CD with
gallbladder and colonic dysmotility has also been
described. In the last few years, several studies have
described CD patients presenting with esophageal
symptoms,”> whose association is increasingly recog-
nized, despite the fact that it has not been widely
studied. Recent evidences show that untreated celiac
patients can develop clinical symptoms consistent
with gastroesophageal reflux disease (GERD), and it
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has been postulated that there is an association
between CD and eosinophilic esophagitis (EoE), a
chronic allergic inflammatory condition character-
ized by predominant esophageal symptoms.

Institution of a gluten-free diet (GFD) has been
associated with improvement and/or resolution of
esophageal symptoms in celiac patients, who usually
have limited responses to antisecretory treatment.
This leads us to the consideration of whether the
presence of CD should be actively excluded in
patients with atypical esophageal symptoms or who
are nonresponsive to conventional treatments.

These questions are discussed on the following
pages through a review of the literature. A search
was performed using the Medline and Cochrane
libraries combining the following key words: celiac
disease, gluten-sensitive enteropathy, gastroeso-
phageal reflux disease, reflux symptoms, esophagitis,
and eosinophilic esophagitis. Articles concerning
both pediatric and adult populations were consid-
ered. References to the articles obtained were also
searched in order to identify other potential sources
of information.
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GERD AND CD

GERD is a clinical condition defined by chronic
symptoms with a tendency to relapse, and character-
ized by high response rates to proton pump inhibitors
(PPI). The presence of endoscopic lesions determines
the subclassification between erosive esophagitis (EE)
and nonerosive reflux disease (NERD). A few articles
in recent years have prospectively explored the asso-
ciation between both diseases and CD through case
series studies. Available studies have evaluated differ-
ent aspects of this association by using endoscopy,
clinical questionnaires, and, in some cases, by eso-
phageal manometry and pH-metry, which are pre-
sented below.

Presence of reflux esophagitis in celiac patients

The association between CD and the presence of
GERD-related endoscopic lesions was described
some time ago, but available evidence shows incon-
sistent results. In both pediatric’> and adult celiac
patients,® a high prevalence of reflux esophagitis has
been reported (defined by the presence of at least
one erosion in the distal mucosa of the esophagus
observed during endoscopy). Cuomo et al. found that
up to 19% of 205 celiac adults studied in their series
had at diagnosis some erosions in the distal mucosa
of the esophagus (compared to only 8% of nonceliac
dyspeptic controls, P <0.0001), with no differences in
the frequency of hiatal hernia between both groups.
A recent study of Lamanda et al. documented esoph-
ageal lesions in 23% of 65 adult patients diagnosed
with CD over a year,* a proportion far above that was
established for the general population.

In contrast, two studies have shown conflicting
results. Oderda ef al. found that celiac children had a
lower prevalence of esophagitis than nonceliac chil-
dren.’ In turn, Collin ez al. studied the prevalence of
esophagitis and CD in a large series of predominantly
adult patients referred from general practitioners
for endoscopic examination. They found that
patients with esophagitis, with or without symptoms
of GERD, did not show an increased risk of CD.°

Prevalence of GERD-related symptoms in
celiac patients

Several papers have estimated the prevalence of
GERD-related symptoms in celiac patients, and
available data suggest that, at diagnosis, celiac
patients exhibit GERD-related symptoms at a higher
frequency than in control population. In a recently
published study, Nachman et al. observed that up to
30.1% out of the 133 adult celiac patients showed
mild to severe symptoms of GERD (defined as score
>3 in the Gastrointestinal Symptoms Rating Scale’),
compared to only 5.7% in controls (P < 0.001).® Usai
© 2011 Copyright the Author

et al. found in another study that 27.6% out of 105
celiac patients enrolled reported GERD-related
symptoms of heartburn or acid regurgitation after a
standard interview. All cases were NERD patients
because no visible mucosal damage was found.’
Lamanda et al. documented, in a series of 65 adult
celiacs, 11 cases of NERD (with a prevalence of 17%),
the symptoms being moderate in seven patients and
severe in four patients.* Iovino et al. reported a rela-
tionship between severity of CD and prevalence of
esophageal symptoms on documenting a significantly
higher frequency of esophageal symptoms in celiac
patients with steatorrhea compared to those without
steatorrhea and to control subjects.’

In contrast, a study by Collin et al. was unable to
report a greater prevalence of esophageal disorders
in CD,° concluding that GERD would not be a major
symptom of CD.

pH-metric alterations in patients with CD

Twenty-four-hour esophageal pH monitoring is
an objective method to document the presence of
pathological gastroesophageal reflux. However, this
information has not been systematically assessed in
published articles on the relationship between GERD
and CD, since only two studies have analyzed some
patients using this technique.

Cuomo et al. determined esophageal pH monitor-
ing in only 15 out of the 39 celiac patients included in
their case series; 14 out of 15 showed a pathologic pH
recording. Furthermore, lower esophageal sphincter
(LES) pressure values were lower than those observed
in healthy controls, although not reaching statistical
significance.’ Only eight patients gave their consent
for pH-metry in the study carried out by Usai et al.
Only one out of them showed pathological reflux.
These data greatly prevent us from obtaining valid
conclusions.

Effect of GFD on control of GERD symptoms

A few studies have analyzed the effect of a GFD on
GERD-related symptoms associated to CD, showing
concordant results in this case. The GFD effectively
relieves reflux symptoms, as it alone significantly
reduced severity of both heartburn and regurgitation
in adults with CD.*® In addition, in celiac patients
treated with PPI, the GFD also reduced the risk of
recurrence of GERD-related symptom after discon-
tinuation of antisecretory treatment. Nachman ef al.
found that after 3 months from the start of the GFD,
GERD-related symptom scores had significantly
decreased in his series of adult celiac patients, reach-
ing values similar to those of healthy controls.®
Lamanda ez al. showed that GERD symptoms had
remitted in 91% of adult CD patients after 4 weeks of
treatment with PPI at standard doses, with no relapse
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in any case after 12 months of follow-up on GFD.*
These data contrast with the more limited efficacy
of PPI in patients with EE, and particularly those
with NERD, in whom response rates after 4-week
PPI therapy were 56% and 37%, respectively, in a
review study.'”

Effect of GFD in preventing the relapse of
GERD symptoms

The GFD prevents recurrence of GERD-related
symptoms in celiac patients with both erosive and
nonerosive forms of esophagitis. Lamanda et al.
observed that no patient of those whose symptoms
had remitted after 4 weeks of PPI therapy showed
recurrence of symptoms after 12 months of follow-
up.* Cuomo et al. documented that celiac patients
with endoscopic esophagitis showed 12 months after
the start of GFD and 10 months after discontinua-
tion of PPI therapy a relapse of GERD symptoms in
only 25.6% of cases (which were related to the pres-
ence of a hiatal hernia) versus 71% in nonceliac
patients with endoscopic esophagitis.® Usai et al.
studied reflux symptom recurrence rates in 29 adult
celiac patients after starting GFD in comparison to
nonceliac patients with NERD. After 8§ weeks of
treatment with omeprazole 40 mg daily and GFD,
86.2% of adult celiac patients with NERD had
resolved their symptoms, compared to 66.7% of the
NERD controls. At 24 months of starting the study,
GERD symptoms had recurred in 85% of the NERD
controls and in only 20% of CD patients, occurring
in the latter for the first 6 months after discontinuing
PP1° Again, GERD-related symptom remission
achieved following GFD in celiac patients seems to
be longer lasting than that achieved with PPI therapy
in GERD patients because only 10-25% of the
patients with previous EE and 25-45% of patients
with NERD remained in remission after 6 months of
withdrawal of PPI therapy.'

Treatment compliance and refractoriness to the GFD

Of note is the observation that the long-term benefit
of GFD on GERD symptoms still persists in the
event of partial compliance. Two studies® have
shown that from 2 to 4 years after the start of treat-
ment, patients with partial dietary compliance did
not have a greater frequency or severity of GERD-
related symptoms than compliant patients. It has
been reported that GFD, even when partially met,
may have a protective effect in celiac patients against
progression from nonerosive to erosive GERD.’
Patients with NERD have a risk of endoscopic
lesions of up to 24.9% after 2 years of follow-up,"
compared to only 10% in celiac patients.’

Finally, celiac patients in whom villous atrophy
persisted, despite treatment with GFD, were associ-

ated with the presence of ‘atypical’ symptoms of CD.
An TItalian research studied 42 adult celiac patients
in whom several symptoms persisted despite follow-
ing GFD adequately; of these, 12 patients showed
GERD-like symptoms (28.6%),'> a proportion
exceeding that expected for the general population.

POSSIBLE PHYSIOPATHOLOGICAL
INTERACTIONS BETWEEN CD AND GERD

Different studies have shown that CD patients may
show different gastrointestinal motor disorders'? that
could explain many of their symptoms. Celiac
patients show delayed gastric emptying'*'* that may
resolve after withdrawal of gluten from the diet,'* or
persist as a sign of incomplete dietary compliance."
An abnormally long colonic transit time'® and an
anomalous long orocecal transit time'” have also been
reported.

A study that was conducted years ago analyzed,
using manometry, the presence of specific esophageal
motor disorders in a series of adult celiac patients,
reporting motor abnormalities in 67% of examina-
tions, consisting of nutcracker esophagus, low
pressure in LES associated with simultaneous con-
tractions, and frequent repetitive contractions.'®
Interestingly, these abnormalities were similar in
patients newly diagnosed with CD and in those
treated with GFD. The prevalence of symptoms
has been positively associated with severity of CD.
Celiac patients with steatorrhea showed a LES pres-
sure within normal ranges but significantly lower
than those found in patients without steatorrhea and
in control subjects.?

Few studies have attempted to clarify the genesis
of esophageal motor disorders associated with
CD, which would mainly involve three mechanisms
(Table 1).

Reduction of nutrient absorption

It has been hypothesized that the retardation in
gastric emptying and in orocecal transit time could be
due to nutrient malabsorption itself, caused by the
decreased absorptive surface of the jejunum in CD,
which causes other more distal segments to come into
contact with digestion products.! The presence in the
distal small bowel of unabsorbed fats'® and starch® is
capable of inducing delayed gastric emptying and
orocecal transit time and decreased tone of the gastric
wall and LES.

Gastrointestinal hormonal disorders

Various hormones and gastrointestinal peptides
regulating function and coordination of the different
gastrointestinal segments have been reported to
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Table 1 Hypothetical physiopathological interactions between CD and GERD

Physiopathological mechanism

Immediate consequences

Final effects

Reduction of nutrient absorption

Distal intestinal segments come into

Retardation in gastric emptying.

contact with digestion products.

Presence in the distal small bowel of
unabsorbed fats and starch.

Gastrointestinal hormonal disorders

Increased levels of plasma peptide YY.

Inflammatory reaction against gluten,
because of the presence of gliadin and
its inflammatory fragments in the
intestinal lumen

the esophagus.

Increased plasma levels of endogenous
glucagon and neurotensin.

Zonulin releasing and opening of tight
junctions between intestinal cells.

Lymphocytes sensitized to gluten trigger a
Th1/ThO-type inflammatory response in

Retardation in orocecal transit time.
Decreased tone of the gastric wall and LES

LES pressure decreases, and somatostatin
levels increases.

Reduction in both gastric emptying and
secretion.

Reduction in the LES pressure.

Passage of gliadin toward the intestinal
lamina propria, which activates the
mucosal immune system.

Increased permeability of the esophageal
epithelial barrier.

Increased passage of water, electrolytes,
and acid.

Abnormal normal tissue resistance and
increased risk of reflux.

CD, celiac disease; GERD, gastroesophageal reflux disease; LES, lower esophageal sphincter.

show several abnormalities in celiac patients.' These
include increased plasma levels of endogenous gluca-
gon®! and neurotensin,* which can decrease LES, and
increased levels of somatostatin® or plasma peptide
YY,** which can reduce both gastric emptying and
secretion and also the LES pressure.

Inflammatory reaction against gluten

It has been shown that gliadin and its inflammatory
fragments present in the intestinal lumen induce
zonulin release that causes opening of tight junctions
between intestinal cells.” This phenomenon facili-
tates the passage of gliadin itself toward the intestinal
lamina propria, which activates the mucosal immune
system.” CD is characterized by a Thl/ThO-type
inflammatory response triggered by CD4+ T-
lymphocytes sensitized to gluten,? similar to that
observed in the inflammatory response of reflux
esophagitis.”’” Thus, it has been hypothesized that
increased permeability of the epithelial barrier at the
level of the esophagus could also increase the passage
of water, electrolytes, and acid,’ reducing abnormal
tissue resistance and increasing the risk of reflux.?

DIAGNOSIS OF CD BASED ON ESOPHAGEAL
SYMPTOMS

CD-related symptoms can be indistinguishable from
those of dyspepsia or irritable bowel syndrome, and
there is no question that this disease must be ruled out
in these clinical scenarios. We have seen that CD is
associated with several esophageal motor disorders>*
that may cause symptoms of GERD. Because GERD
is a very common disease in the general population,
the question remains as to whether CD should be
© 2011 Copyright the Author

routinely excluded in all patients with heartburn or
regurgitation.

Young patients with esophageal symptoms, such
as heartburn, regurgitation, intermittent chest or
epigastric pain or eructation, which typically do not
respond satisfactorily to PPI therapy, are frequently
seen in clinical practice, eventually requiring an
endoscopic exam. Endoscopic findings tend to be
normal at the level of the esophagus or cardia, but
could allow the diagnosis of CD based on duodenal
biopsies. It is also frequent that these patients have
some other associated clinical manifestations, such
as iron deficiency with or without anemia, rhinitis
or nasal congestion with no evidence of allergies, or
hormonal disorders. Tursi illustrated this clinical
scenario in a publication in which he presented three
patients with symptoms attributable to refractory
to antisecretory treatment reflux, who were diag-
nosed with CD after duodenal biopsies and who
had rapid and long-lasting remission of symptoms
after starting GFD.”

The only prospective study which extensively
evaluated the usefulness of performing a careful
screening for CD in patients with reflux esophagitis
advised against this strategy after concluding that the
association between the two conditions is weak and
the frequency of CD among patients with GERD
symptoms is similar to that of the general popula-
tion.® However, the lack of response to PPI therapy to
improve GERD symptoms, even after increasing the
doses, could be the key for suspecting and actively
excluding CD. Regardless of what is the etiology of
GERD symptoms in celiac patients, the question
arises whether GFD should be added to antisecretory
treatment, while it appears that symptom improve-
ment is more related in these patients to gluten
suppression than with the PPI themselves. Tursi pro-
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posed using antacids such as sodium alginate to tem-
porarily treat GERD symptoms in celiac patients
with no significant endoscopic lesions at the eso-
phagus and cardia, while gluten elimination reverses
clinical symptoms.”

EOE AND CD

The existence of a possible relationship between EoE
and CD has recently been proposed based on certain
clinical observations. Kagawalla et al. presented in
2007 the case of a 7-year-old black male sharing both
diseases, resolved after a six-food exclusion diet.*
Esophageal symptoms and histological lesions reap-
peared after reintroduction of milk. In a case series
of 10 patients with EoE correlatively diagnosed in
Australia, it was reported that eight out of them
expressed HLA-DQ2 haplotype (with a frequency
affecting approximately 45% of the local population),
and one more showed DQ8.*! In an Italian pediatric
case series of 16 EoE patients, six children were simul-
taneously diagnosed with CD based on serological
criteria and duodenal villous atrophy.** Another
Italian case report presented three children with both
EoE and CD who showed favorable clinical and his-
tological esophageal evolution after they followed
GFD.* Lastly, a recently published study attempted
to demonstrate the relationship between the two dis-
eases by estimating the prevalence of EoE among
children diagnosed with CD in an Australian institu-
tion over an 8-year period. The authors retrospec-
tively analyzed the esophageal biopsies taken in the
patients by endoscopy for suspected CD, and found
that at least 4% of children with CD also suffered
from EoE. They also suggested that this percentage
could have been higher if esophageal biopsies had
been systematically sampled in each patient undergo-
ing an endoscopy for suspected CD.*

In contrast to these results, a recent study exam-
ined the frequency of HLA-DQ2 and DQS alleles
predisposing to CD in a series of EoE adult patients
from two Spanish hospitals, which showed to be
genetically homogeneous with respect to these alle-
les. The frequencies of CD predisposing haplotypes
were not increased in patients as compared to con-
trols (taken from databases of healthy organ donors
of the same hospitals representative of the general
population), so it could not establish a true associa-
tion between both diseases.

However, the latter results do not allow to totally
ruling out the possibility that gluten plays an etio-
logical role in some small groups of EoE patients
exhibiting HLA-DQ2 and/or DQS8. Although the
proportion of these alleles is not increased in adult
EoE as compared to healthy subjects, this study does
not provide any detail into the reverse issue, that is,
if patients with CD are more likely to have EoE, as

suggested by previous studies in children.* EoE can
be reversed by a food elimination diet, but no pub-
lished studies have evaluated until now the efficacy
of GFD in resolving eosinophilic inflammation in
EoE pediatric or adult patients, although it has been
suggested that the disease does not typically respond
to gliadin avoidance.®

Therefore, and until definitive studies are avail-
able, we need to keep in mind that eosinophilic
infiltration could be a manifestation associated
with exposure to gluten at least in a small number of
children with CD and could be caused by CD itself.*

CONCLUSIONS

The studies conducted to date provide different evi-
dence that CD may be associated with esophageal
symptoms which require future systematic investiga-
tions. Although these esophageal symptoms may not
be major manifestations of CD, it seems clear that
gluten plays a key role in their origin, while with-
drawal from the diet is the effective treatment for
these symptoms. Therefore, the possible presence of
CD should be considered and investigated in patients
with recurrent esophageal symptoms unresponsive
to conventional treatments, particularly if they are
associated with other signs suggestive of CD.
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