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Abstract

Background: Gastro-esophageal reflux disease (GERD) leads to frequent medical visits, and available therapies fail in up to
40% of patients. Food allergies may be involved in GERD pathogenesis; however, allergens other than food have received
little attention. Nickel allergy is common in the general population and some high-nickel foods are associated with GERD.
However, the potential relationship between nickel allergy and GERD remains unaddressed.

Aim: This study aimed to evaluate the prevalence of nickel sensitization in patients with and without GERD and to compare
clinical and demographic features.

Methods: This prospective, multicenter study included 210 adult GERD patients and 140 patients without GERD who pre-
sented at the general practitioner. All GERD patients had undergone treatment with proton pump inhibitors and upper
digestive endoscopy within the previous five years. Demographic and clinical data were collected by questionnaire and
patients underwent a nickel patch allergy test.

Results: Patients with and without GERD presented similar characteristics, with the exception of nickel sensitization, which
was significantly more prevalent among GERD patients than controls (39.5% vs. 16.4%; p=0.001). Nickel-positive GERD
patients were more frequently female (90.4% vs. 65.4%, p=0.003) and asthmatic (18.1% vs. 4.7%; p = 0.038), compared to
nickel-negative GERD patients. At six-month follow-up, most of the patients, with or without nickel sensitization, reported
improved symptoms without differences in drug prescription.

Conclusion: Nickel sensitization is particularly prevalent in GERD patients seen in general practice. Whether allergies other
than food allergy play a role in GERD remains to be elucidated.
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Introduction

Gastro-esophageal reflux disease (GERD) is one of the

most frequently diagnosed digestive diseases in Western
countries,' as well as one of the main complaints requir-
ing medical visits to general practicioners® and referral
centers alike."* Frequent referral is due, at least in part,
to the issue that a substantial proportion of affected
individuals show an unsatisfactory response to avail-
able therapies.*> Patients with non-erosive reflux dis-
ease (NERD) respond even less favorably to
antisecretory therapies than those with endoscopically
demonstrated erosive reflux disease (ERD).®’ Overall,
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up to 40% of GERD patients do not respond to proton
pump inhibitors (PPIs), when prescribed at either
standard or double doses.™ GERD exhibits multifac-
torial pathophysiology, including an increased number
of transient lower esophageal sphincter relaxations
(TLESR), decreased LES tone, delayed gastric empty-
ing, and increased esophageal chemo-mechano-
sensitivity.” Whereas the involvement of food allergies
and sensitization of the esophageal mucosa to allergens
has been suspected to play a role, the evidence remains
inconclusive.!® Allergens other than food have as yet
received little attention among potential causative
mechanisms.'! Nickel is diffusely present in the
ground, water, and air and it is frequently used for
industrial purposes.'? Nickel is also present at high con-
centration in foods including tomatoes, cocoa, peanuts,
oats, beans, whole wheat, lentils, hazelnuts, walnuts,
peas, and soy.'? Nickel is the primary cause of atopic
contact dermatitis (ACD), and it has also been reported
to be responsible for a systemic condition named “‘sys-
temic nickel allergy syndrome” (SNAS), which is char-
acterized by gastrointestinal, respiratory, and
neurologic manifestations."*'” Data on nickel allergy
and digestive symptoms, however, are scarce and stu-
dies are difficult to compare.'"!® It has been proposed
that there may be a relationship between reflux symp-
toms and a diet rich in nickel,’”2° but no data were
available regarding a possible role of nickel allergy in
ERD and NERD, nor regarding its potential effect on
the response of these conditions to therapy.

The aims of the present study were to evaluate in a
general practice setting: 1) the prevalence of nickel sen-
sitization in patients with and without GERD; and 2)
the clinical features of GERD patients with and with-
out nickel sensitization and changes over time, as deter-
mined on their first evaluation and again at follow-up
six months later.

Materials and methods

This prospective, multicenter study included GERD
patients aged 18 to 75 years, presenting at their general
practitioner (GP) for any reason, not limited to GERD-
related complaints. GERD was previously diagnosed in
these individuals based on symptoms of heartburn and/
or regurgitation requiring a continuous or intermittent
pharmacological treatment with PPIs.**?” GERD
patients were eligible for the study if they had under-
gone upper gastrointestinal endoscopy during a symp-
tomatic flare-up within the previous five years. To limit
the already heavy daily workload of the GPs, study
participation was limited to the first GERD patient
presenting each day of a prefixed period comprising
15 consecutive working days. The control group
included participants without present or past symptoms

of heartburn and/or regurgitation requiring a continu-
ous or intermittent pharmacological treatment with
PPIs (non-GERD patients). The first non-GERD
patient seen by the same GP on each one of 10 con-
secutive working days was assigned to the control
group.

Exclusion criteria for both GERD patients and con-
trols were the following: neoplastic diseases, relevant
skin lesions, dermatitis, known autoimmune diseases
or previously diagnosed nickel allergy, or current treat-
ment with steroidal or antihistaminergic therapies.
None of the included patients was on a nickel exclu-
sion-diet. All study participants gave their informed
written consent. The study was performed according
to the Helsinki Declaration (Edinburgh revision, 2000).

Nickel sensitization was assessed by patch test,
which is considered a simple an accurate method to
detect sensitization both in clinical and epidemiological
studies.'®'* %2 and it is the current gold standard for
diagnosing nickel allergy.?’

Nickel skin patch tests were administered to each
patient included in the study, according to a standard
procedure: four very small amounts of Vaseline, two of
which were enriched with nickel, were applied to the
skin and covered with small patches, which remained
on the skin for two days before removal.** A diagnosis
of nickel sensitization was made in cases where the skin
under both nickel patches was inflamed when the patch
was removed and the skin remained inflamed on the
following day. The physician administered a standar-
dized questionnaire to collect demographic and clinical
data from each patient. Upper digestive complaints
were evaluated using a previously validated question-
naire designed to assess symptom severity, based on
their impact on patients’ usual activities. ** Similarly,
extra-digestive symptoms were also scored according to
their influence on usual activities. GERD patients were
classified as either ERD or NERD based on the results
of the previous upper gastrointestinal endoscopy, with
esophagitis being graded according to the Los Angeles
classification.?!

All GERD patients were instructed to follow a diet
devoid of foods that are traditionally considered to be
capable of facilitating gastro-esophageal reflux. Those
who tested positive for nickel allergy were also
instructed to observe a diet with low nickel content.

Approximately six months later, GERD patients
with and without nickel sensitization were contacted
again for follow-up that entailed scoring of their
GERD symptoms, and evaluation of their compliance
and their response to therapy.

Statistical analysis was performed by Chi-squared
test and multivariate analysis of variance.’> Two-
tailed p <0.05 was chosen as the significance cut-off
value.
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Results

Overall, 210 GERD patients and 140 non-GERD
patients were enrolled in the study. The main demo-
graphic and clinical features are summarized in
Table 1. Both groups included a slightly higher preva-
lence of females than males, which is consistent with the
different referral ratio in general practice,”*~* although
the gender difference was not statistically significant.
Patients with and without GERD presented similar
demographic features, smoking habits, and overlapping
pathological conditions, with the exception of nickel
sensitization, which was significantly more common
among patients with GERD than patients without
GERD (39.5% vs. 16.4%, respectively; p=0.001)
(Figure 1).

Table 2 shows the demographic and clinical features
of the GERD patients with and without nickel sensi-
tization. Nickel-sensitive GERD patients were more
frequently female than non-allergic GERD patients
(90.4% vs. 65.4%, respectively; p=0.003) and were
more frequently asthmatic (18.1% vs. 4.7%;
p=0.038). Moreover, nickel-sensitive GERD patients
more frequently complained of postprandial itching
sufficiently severe to influence their usual activities
(7.2% vs. 0.0%; p=0.019). There was no significant
difference in the quantity of PPI tablets prescribed in
the previous 12 months, nor in the use of alginate,
between GERD patients with or without nickel
sensitization.

All GERD patients with or without nickel sensitiza-
tion were contacted for follow-up six months after the
patch test. Clinical data and data regarding the number
of PPI tablets prescribed were collected from 74 GERD
patients with nickel sensitization (89.2%) and from 95
GERD patients without nickel sensitization (74.8%).
Upon follow-up, a total of 13.5% of patients with

Table 1. Characteristics of GERD patients and controls

and 16.1% of the patients without nickel sensitization
reported their symptoms to be the same as before the
patch test, 62.1% and 64.3 reported moderately
improved symptoms, and 24.3% and 19.6% reported
markedly improved symptoms, respectively. Analysis
of PPI use revealed no differences between the mean
number of tablets prescribed in the six months before
and after the patch test in GERD patients with nickel
sensitization (113.9 £48.3 vs. 108.2 +52.5; mean &+ SD)
and in GERD patients without nickel sensitization
(119.1 £50.5 vs. 122.3 £ 53.1).

Discussion

Here we present the first study showing a higher fre-
quency of nickel sensitization in GERD patients than in
non-GERD controls. The main limitations of the study
are that no attempt was made to blind the result of the
patch test, nor to control patient compliance with the
dietary recommendations; consequently, no definitive
conclusion can be drawn regarding a causative link
between nickel sensitization and the pathological
esophageal condition. Furthermore, skin sensitization
to nickel does not by itself demonstrate true allergy,
since a clinical correlate to positive diagnostic tests is
required to formulate this diagnosis and GERD cannot
be considered at present a clinical correlate of food or
non-food allergies. Although nickel allergy is one of the
most frequently observed allergies in the general popu-
lation, its actual prevalence has not been established.
Studies investigating the prevalence of nickel allergy in
the general population of different countries have
reported a wide range of results, from 4% to 20%,
but they agree in consistently confirming a higher
prevalence in females.>>** Chemical intolerance
occurs in one out of five primary care patients, yet is
rarely diagnosed by busy practicing physicians, as the

GERD patients (N =210) Non-GERD patients (N=140) Significance
Females 158 (75.2%) 93 (66.4%) ns
Males 52 (24.8%) 47 (33.6%) ns
Age (years; mean = SD) 52.9 +13.6 50.1+13.9 ns
BMI (kg/m?; mean = SD) 25.443.7 25.143.4 ns
Smokers 41 (19.5%) 24 (17.1%) ns
Asthma 21 (10.0%) 7 (5.0%) ns
Chronic diarrhea 7 (3.3%) 4 (2.9%) ns
Celiac disease 3 (1.4%) 2 (1.4%) ns
IBS 26 (12.4%) 13 (9.3%) ns
Gastric/duodenal ulcer 7 (3.3%) 1 (0.7%) ns

GERD: gastro-esophageal reflux disease; BMI: body mass index; IBS: irritable bowel syndrome; ns: not significant, multivariate analysis of variance.
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Figure 1. Prevalence of positive nickel patch test in gastro-esophageal reflux disease (GERD) patients (black column) and patients without

GERD (gray column).

clinical relevance is traditionally considered to be sub-
stantially limited to dermatologic conditions, while
potential ~ systemic  manifestations are  hardly
considered.*?

The control sample used in this study consisted of a
non-GERD patient population of individuals who pre-
sented at the GP for any non-selected reason, excluding
serious autoimmune diseases. The demographic charac-
teristics of the control population, including the pre-
ponderance of the female gender, reflects the features
of outpatients typically seen by Italian GPs.** The
prevalence of positive nickel patch tests in this control
sample is similar to that reported in the literature for
tests in comparable populations.>>** Thus, the higher
prevalence of nickel sensitization observed in GERD
patients appears to be suggestive of a specific feature
of this disease; however, whether and to what extent it
may play a pathogenic role in GERD remains to be
elucidated.

No previous studies have specifically evaluated the
involvement of nickel allergy in the pathogenesis of
GERD. GERD patients are generally given lifestyle
recommendations, including avoidance of foods that
may decrease LES tone and transient relaxations,
such as tomato and chocolate.*>*® Notably, these
foods also happen to be rich in nickel.*’ The role of
allergens other than food in the determinism of GERD
deserves to be addressed in specific studies.'' It has
been hypothesized that a relationship may exist
between the presence of nickel in the gastrointestinal

tract and the general perception of digestive symp-
toms.'® A recent study of more than 20,000 patients
seen in general practice also demonstrated a substantial
overlap between atopy and functional digestive dis-
orders (irritable bowel syndrome, functional dyspepsia,
and constipation) that was only partially explained by a
common connection to mood disorders.*®

No differences were observed in the frequency of
heartburn and acid regurgitation among GERD
patients with and without nickel sensitization, or in
the frequency of gastric or duodenal ulcer, hiatal
hernia, chronic diarrhea, irritable bowel syndrome, or
celiac disease. The group of nickel-sensitive GERD
patients that we evaluated was characterized by a
greater prevalence of females and asthma than we
observed in non-GERD controls and in non-sensitive
GERD patients. The increased prevalence of asthma is
not unexpected, as it represents one of the many pos-
sible manifestations of an allergy disorder, as well as
one of the possible extra-esophageal manifestations of
GERD.?® Previous reports had already found asthma
to be more frequent in patients with functional digest-
ive diseases than in controls.*® Although asthma may
be secondary to GERD, the observation that non-sen-
sitive GERD patients presented a prevalence of over-
lapping asthma identical to that of controls and three to
four times smaller than that of sensitive GERD patients
argues in favor of a possible causative role of allergy in
the determinism of GERD, rather than the other way
around. Indeed the nickel allergy presents some
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Table 2. Characteristics of GERD patients with or without nickel sensitization

GERD patients with
positive nickel

GERD patients
with negative nickel

patch test (N=83) patch test (N=127) Significance

Males 8 (9.6%) 44 (34.6%) p=10.003
Females 75 (90.4%) 83 (65.4%)

Age (years; mean =+ SD) 51.44+12.9 53.9 4 14.0 ns

BMI (kg/m?; mean = SD) 25.0+4.1 25.6 3.4 ns
Smokers 17 (20.4%) 24 (18.9%) ns
Asthma 15 (18.1%) 6 (4.7%) p=0.038
Urticaria 5 (6.0%) 2 (1.6%) ns
Chronic diarrhea 5 (6.0%) 2 (1.6%) ns

Celiac disease 2 (2.4%) 1 (0.8%) ns

IBS 7 (8.4%) 19 (15.0%) ns
Gastric/duodenal ulcer 1 (1.2%) 6 (4.7%) ns

NERD 63 (75.9%) 75 (59.0%) ns

Hiatal hernia 51/76 (67.1%) 71/126 (56.3%) ns

Use of alginate 27/77 (35.1%) 34/127 (27.7%) ns

PPI tablets/year (mean 4= SD) 231.44+78.4 235.24+83.0 ns

Acid regurgitation® 24 (28.9%) Ll (34.7%) ns
Heartburn® 32 (38.6%) 48 (37.8%) ns
Epigastric pain or burning® 30 (36.1%) 43 (33.9%) ns
Epigastric bloating® 32 (38.6%) 30 (23.6%) ns
Postprandial discomfort® 25 (30.2%) 15 (11.8%) ns
Nausea® 7 (8.4%) 3 (2.4%) ns
Postprandial itching® 6 (7.2%) 0 (0.0%) p=0.019

Severe enough to influence usual activities.

BMI: body mass index; NERD: non-erosive reflux disease; PPl tablets: number of proton pump inhibitor tablets prescribed in one year (mean = SD); ns: not

significant, multivariate analysis of variance.

potential mechanisms that could contribute to develop
a pro-inflammatory condition in the mucosa of the ali-
mentary canal that causes either directly GERD-like
symptoms, or increased susceptibility to acid injury at
the gastro-esophageal junction, or increased esophageal
mucosal permeability and increasing antigenic expos-
ure. On the other hand, nickel-sensitive and non-
sensitive patients presented similar prevalence of
erosive and non-erosive GERD and were prescribed a
similar number of PPI tablets and alginates over time.
Moreover, GERD patients showed no difference in
clinical data nor in the use of PPIs after the diagnosis
of nickel allergy and recommendation of appropriate
diet regimen. These observations seem to argue against
a role of nickel allergy in the determinism of GERD,
but ad hoc designed studies are needed to evaluate the
role of allergies other than food allergies in GERD
pathology in different sub-groups of GERD patients,
including the patients who do not respond to therapy
and those with early relapse, who are often seen in
referral centers.
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