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Marcella Pedullà1, Vincenzo Fierro1, Ester Del Tufo1, Rossella Alfano2,
Maria Triassi2 and Laura Perrone1

Abstract
Background: The epidemiological decrease of Helicobacter pylori (Hp) infection has been recently associated to the increase

of several extra-intestinal allergic disorders.

Objective: We investigated the role of specific Hp IgG production in the development of IgE or not IgE mediated food allergy

(FA) in children affected by atopic dermatitis (AD).

Methods: From January 2010 to July 2013, 290 South Italian children, aged between 26 and 142 months, were consecutively

referred to the Pediatric Clinic of the Pediatric Department at Second University of Naples and were diagnosed as affected

by AD. The patients were classified in two groups on the basis of diagnosis of food allergy (88 FA affected and 202 not

FA affected) and further divided on the basis of the diagnosis of atopy (63 IgE mediated and 23 not IgE mediated). Hp serum

IgG was detected using an enzyme linked immunosorbent assay (ELISA) kit (Wampole� Helicobactor pylori IgG ELISA II,

Wampole Laboratories, Cranbury, NJ) and Hp stool antigens using enzyme immunoassay (Premier Platinum HpSa plus,

Cincinnati OH).

Results: We found a statistically significant higher prevalence of Hp serology positivity in not FA vs. FA AD-affected children

(p¼ 0.032) and a significant inverse association between FA and Hp immunization (1/OR 0.32 95% CI 0.11–0.95). Further, we

identified an absolute prevalence Hp serology positivity in not-IgE-mediated rather than in IgE-mediated FA AD-affected

patients (p¼ 0.0006).

Conclusion: We hypothesize that specific Hp IgG production could protect against the development of both FA and atopy in

AD-affected children.
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Background

A potential role of Helicobacter pylori (Hp) infection
has been suggested in some extra-intestinal pathologies
such as iron deficiency anaemia and idiopathic throm-
bocytopenic purpura.1 The postulated role of Hp in the
pathogenesis of extra-intestinal manifestations is based
on the facts that (I) local inflammation has systemic
effects, (II) Hp gastric infection is a chronic process
that lasts for several decades, and (III) persistent infec-
tion induces a chronic inflammatory and immune
response that is able to induce lesions both locally
and remote to the primary site of infection.2 Recent
evidence suggests that Hp infection could play a role
in the pathogenesis of a variety of skin diseases.3 The
best evidence for such a link is found for chronic

urticaria4 and immune thrombocytopenic purpura.5

Worthy of note, many case reports have described
interesting associations between Hp infection and
atopic dermatitis (AD),6 rosacea,7 aphthous stoma-
titis,8 alopecia areata,9 Schoenlein–Henoch purpura10

and Sjögren syndrome.11
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Furthermore, an inverse association has been
observed between Hp infection and many allergic dis-
eases such as recent wheezing, allergic rhinitis, derma-
titis, eczema or rash.12 On the contrary, a positive
association between Hp infection and food allergy
(FA) presenting with gastrointestinal symptoms has
been reported in literature also.13,14

In order to evaluate a possible association between
specific Hp IgG production and both atopy and FA,
we describe our experience with AD-affected patients
suffering from either IgE-mediated and not IgE-
mediated FA.

Methods

From January 2010 to July 2013, 415 South Italian
children (Caucasian race), aged between 26 and 142
months, were consecutively referred to the Pediatric
Clinic of the Pediatric Department at Second
University of Naples for evaluation of dermatological
symptoms such as pruritus, rash, papule, vesicle, dry
skin, and wheal.

AD was defined according to Hanifin,15 and we
included in the study 290 children in which a diagnosis
of AD was confirmed by a dermatologist. In total,
125 patients were excluded because they were diag-
nosed as affected by seborrhoeic dermatitis (n¼ 45),
urticaria (n¼ 27), psoriasis (n¼ 19), scabies (n¼ 7),
pityriasis rosea (n¼ 5), tinea faciei (n¼ 2), and tinea
corporis (n¼ 2).

The diagnosis of FA was suspected in 105 out of 290
children on the basis of family history, supportive med-
ical history, laboratory data and 3-week elimination
diet. The suspected diagnosis was confirmed by open
food challenge.

Suspected foods were identified on the basis of diet
records and symptom diaries as well as 3-week elimin-
ation diet. The first dose of the challenge was evaluated
on the basis of patient’s case history and correlated to
available data from the literature.16,17 The dose was
doubled every 15 minutes. The top dose (maximal
amount administered) was the normal daily intake in
a serving of the food in question, adjusted for the age of
the patient. A maximum dose of 5 g of lyophilized food
was used, followed by open feeding.

Drugs such as antihistamines, neuroleptics, oral
steroid above 5mg per day, aspirin and other
NSAIDs, ACE inhibitors and beta-blockers, which
may enhance, mask, delay or prevent evaluation of a
reaction or interfere with treatment of a reaction, were
discontinued. Intravenous hydration therapy and sup-
plies for resuscitation were immediately available.

The challenge was considered positive when an
immediate rash causing itchiness was elicited. When
the challenge was negative, the patients were considered

diagnostic for ruling out FA. Therefore, we identified
88 out 105 (83.8%) FA–AD-affected children,
while the remaining 17 were considered not FA–AD
affected. In all, the 290 AD-affected patients were
divided in FA–AD-affected (n¼ 88, i.e. 30.3%) and
not FA–AD-affected patients (n¼ 202, i.e. 69.7%)
(Figure 1).

The diagnosis of atopy based on clinical history was
confirmed by skin-prick test (SPT) as well as by mea-
suring serum total IgE (from 25 to 60 months <81
kU/l, from 61 to 156 months <101 kU/l) and specific
IgE concentration levels (>0.36 kUA/l (ImmunoCap
0–100)).

SPTs were performed using a standard battery
of aeroallergens and food allergens: house dust
mite (Dermatophagoides pteronyssinus, D. farinae),
Parietaria officinalis, grasses (Dactylis glomerata,
Lolium perenne, Phaleum pratense), mould (Alternaria,
Aspergillus, Cladosporium), dog fur, cat fur, egg, cow
milk, casein, wheat, codfish, peanut, soy, tree nuts,
tomato, and potato (Bayer DHS Diagnostic Epernox
Cedex-France). Allergens were applied into a stencil
stamped on the forearm with ink and pricked with a
lancet (Bayer DHS Diagnostic). Histamine chloride
(10mg/ml) was used as a positive control and the aller-
gen diluent served as the negative control. The results
were read after 15min and 30min. The test was con-
sidered positive if the wheal was at least 3mm in diam-
eter compared with negative control.

In the end, on the basis of the work-up of atopy,
patients were further divided in two groups: IgE
mediated and not IgE-mediated FA–AD affected.

Specific Hp IgG production was determined in
serum using the Wampole� Helicobactor pylori IgG
ELISA II (Wampole Laboratories, Cranbury, NJ).
For each specimen, an immune status ratio (ISR) was
calculated by dividing the optical density of the speci-
men by the mean optical density of the cut-off controls.
Specimens were considered negative for Hp if the ISR
was 0–0.90 and positive for Hp if the ISR was >0.90.12

In order to identify an existing Hp infection, the
Hp-immunized patients were then screened using an
enzyme immunoassay for detection of H. pylori stool
antigens (Premier Platinum HpSa plus, Cincinnati
OH). An optical density <0.140 was valuated as nega-
tive, >0.141 as positive.

All children had been off steroids or other immuno-
suppressive treatments for at least 3 months before
investigation. The children suspected for Hp infection
had not taken antibiotics, antisecretory drugs and
bismuth subsalicylate for at least 4 weeks before per-
forming the HpSa test. Consent was obtained from
all enrolled subjects and their parents in accordance
with the protocol approved from the Institutional
Review Board of the University of Naples.
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Skewness and Kurtosis tests were used to evaluate if
the distribution of continuous variables was normal.
According to categorical variables distribution, the
values were expressed as mean� standard deviation
(SD), t-test was used to compare the difference between
mean values and a �2 was used to analyse the difference
between the frequencies. A p-value <0.05 was con-
sidered significant.

The inverse odds ratio (1\OR) was calculated to
evaluate a possible association of Hp immunization
and both FA and atopy. The tests were considered sig-
nificant when a 95% confidence interval excluded unity.

Results

Comparing mean age, frequencies of sex-specific preva-
lence of males and family history of atopic disease, no
significant difference was found between the AD-affected
patients divided in different groups (Tables 1 and 2).

On the contrary, in Table 1, we found a significantly
higher prevalence of atopy in FA–AD vs. not FA–AD-
affected children (p¼ 0.003), but high atopy frequencies
in both groups of AD-affected children. Of note, we
also found a significantly higher prevalence of Hp
serology positivity in not FA–AD vs. FA–AD patients
(p¼ 0.032), and a strong statistically significant inverse
association between FA and Hp immunization (1/OR
0.32, 95%CI 0.11–0.95). Hp infection was diagnosed in
2 out of 4 (50%) FA–AD and in 9 out of 26 (34.6%) not
FA–AD Hp-immunized patients. No significant differ-
ence between the infection rates was observed.

Table 2 shows some clinical and laboratory differ-
ences between IgE-mediated and not IgE-mediated
FA–AD-affected patients. We identified Hp serology
positivity only in not-IgE mediated FA–AD patients
(n¼ 4, p¼ 0.0006). Only two out of four not
IgE-mediated FA–AD Hp-immunized patients were
diagnosed as actually infected by Hp.
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Figure 1. Flow diagram.
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Discussion

Hp serology has been selected as a suitable test for
detection of Hp immunization prevalence, as recom-
mended by the evidence-based guidelines from
ESPGHAN and NASPGHAN for Helicobacter pylori
infection in children.18 Indeed, antibody detection
could be used for serological-epidemiological surveys,
but should not be used to perform the diagnosis of Hp
infection or to monitor the success of therapy.

The overall prevalence of Hp immunization in our
case-control study (10.34%) is much lower than that
reported in literature to date for age-matched healthy
children. In fact, Yucel et al. found a 30.9% prevalence
rate in Turkish children (mean age 6.8� 3.0 years).19

Kori et al. observed a prevalence rate of 24.7% in day-
care children from Israel, with higher rates in the 13–
60-month-old group (32.5%).20

Nowadays is generally accepted that Hp immuniza-
tion decreases in the epidemiological increase of allergic
disorders, so that the low prevalence of Hp serology
positivity observed in our patients could pertain to a
bias due to a selected sample survey. In fact, the chil-
dren referring to us were often atopics, as indicated by

the high rate of atopy diagnosis valuated in both FA
and not FA–AD-affected patients.

A positive association between Hp infection and FA
has been described by Corrado et al.13 and Galadari
et al.14 On the contrary, our results in FA–AD-affected
children show a strong significant inverse association
between FA and Hp IgG production rate. Hp infection
rates, based only on Hp-immunized patients, do not
show any significant difference between FA–AD and
not FA–AD or between IgE-mediated and not IgE-
mediated FA–AD patients. Thus it seems conceivable
that Hp immunization, but not existing Hp infection,
could interfere with both atopy and FA development in
AD. On the basis of large epidemiological studies, a
consistent negative association between Hp infection
and the presence of allergic disorders has recently
been proposed.21,22

This phenomenon can be explained by the inhibition
of the allergic Th2 inflammation by Th1 responses eli-
cited by Hp, able to induce the production of IFN-g,
IL-12, IL-18 and IL-23.23 The neutrophil-activating
protein of Hp (HP-NAP) has the potential role to redir-
ect the in vitro allergen-specific T-cell response from a
predominant Th2 to a Th1 response.24 So, it is

Table 1. Clinical and laboratory characteristics of 290 AD-affected children divided into two groups on the basis of the work-up for FA

AD-affected children 290

FA–AD-affected

children 88 (30.3%)

Not FA–AD-affected

children 202 (69.7%) p

Age expressed in months (mean age þ/�SD) 79.4� 48 83.6� 50

Gender (male %) 54.1% 48.3%

Family history of atopic disease (%) 64.3 % 59.2 %

Atopy diagnosis (%) 72% 53% 0.003

Hp serology positivity (%) 30 (10.34%) 4 (4.5%) 26 (12.8%) 0.032 1/OR 0.32,

95%C.I. 0.11–0.95

Hp infection rate (%) 11 (36.6%) 2 (50%) 9 (34.6%)

AD: atopic dermatitis; FA: food allergy.

p-values are expressed only for significant results (<0.05).

1/OR: inverse odds ratio; the test was considered significant when a 95% confidence interval excluded unity.

Table 2. Clinical and laboratory characteristics of FA–AD-affected children divided into IgE and non-IgE mediated on the basis of the

work-up for atopy

FA–AD-affected children 88

IgE-mediated FA–AD-affected

patients 65 (73.8%)

Not IgE-mediated FA–AD-affected

patients 23 (26.2%) p

Age expressed in months (mean age þ/�SD) 75.3� 45 84.7� 51

Gender (male %) 55.3% 46.8%

Family history of atopic disease (%) 68.2% 57%

Hp serology positivity (%) 4 (4.54%) 0/65 4/23 (17.4%) 0.0006

Hp infection rate (%) (50%) 2 (50%)

AD: atopic dermatitis; FA: food allergy.

p: expressed only for values <0.05 considered as significant.
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biologically plausible that Hp could be protective
against atopy.

Overall, these results suggest that Hp immunization
could protect against atopy in AD-affected children as
in many allergic diseases. Further systematic studies are
warranted to understand this topic.
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