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Abstract
Purpose  Many studies have investigated the effect of Helicobacter pylori (H. pylori) colonization on the development of 
allergic diseases, but with conflicting results. The purpose of this cross-sectional observation study is to estimate H. pylori 
prevalence in allergic and nonallergic nasal conditions and compare with normal population.
Methods  274 patients were tested for H. pylori with stool antigen test. Patients were compared with the control group for H. 
pylori positivity rates after they were categorized according to their primary diagnoses as mite allergy, pollen allergy, mite and 
pollen allergy, and non-allergic rhinitis with eosinophilic syndrome (NARES). Results were also classified according to age.
Results  The number of H. pylori-positive patients with mite allergy, mite and pollen allergy, and NARES were significantly 
higher than the control group in sadults. The percentages of patients in the pediatric group who had mite allergy, pollen 
allergy, mite and pollen allergy, or NARES were not significantly different when compared to the control group.
Conclusion  Forthcoming studies would undoubtedly evaluate of the profits of treating allergic nasal conditions by treating 
the aforementioned bacterial infection.

Keywords  Rhinitis, Allergic · Helicobacter pylori · Rhinitis · Eosinophils · Rhinitis, Allergic, Seasonal · Rhinitis, Allergic, 
Perennial · Prevalence · Epidemiology · Cross-sectional studies · Hygiene hypothesis

Introduction

Over the past 50 years, allergies have become increasingly 
prevalent, especially in developed countries [1]. Some inves-
tigators believe that early childhood infections might play a 
protective role in the development of atopy [2], a hygiene 
theory that is supported by some studies, which have found 
that airborne infections, tuberculosis, and measles, for exam-
ple, may play a protective role in atopy development [3–5]. 
Although single foodborne or orofecally transmitted infec-
tions have been shown to have a counter-ratio with regards 
to atopy and respiratory allergy prevalance [6–9], results in 
this field are still inconsistent [10].

Helicobacter pylori (H. pylori) is a common bacteria that 
colonizes in the gastric mucosa. Many studies have inves-
tigated the effect of H. pylori colonization on the develop-
ment of allergic diseases, but with conflicting results [8, 9, 
11–16]. To further investigate the association between the 
two, we investigated whether H. pylori colonization plays a 
role in allergic rhinitis and non-allergic rhinitis with eosino-
philic syndrome (NARES).

Materials and methods

This cross-sectional observation study was designed by the 
Allergy Unit of Istanbul University’s Cerrahpasa Medical 
School Otorhinolaryngology Department between January 
2012 and January 2016; the institutional ethics committee 
(Istanbul University Cerrahpasa Medical School Institu-
tional Review Board) approved the study protocol and all 
participants gave written informed consent.

Patients with allergic symptoms such as nasal obstruc-
tion, sneezing, and nasal discharge were enrolled in the study 
and evaluated by skin prick tests (SPT) (Soluprick ALK, 
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Denmark), nasal smears, and eosinophil cationic protein 
(ECP) blood tests. The SPTs consisted of 24 allergens, his-
tamine, and a negative control panel, and were administered 
on the flexor aspect of the patient’s forearm. The allergens 
tested included D. pteronyssinus, D. farinea, grass mix, tree 
mix, wool, cow’s milk, hen’s egg, cacao, dog epithelium, 
cat pelt, and mixed feathers. Reactions were measured after 
15 min and the test results were considered positive if the 
wheal was larger than 5 mm or covered an area equivalent 
to at least 50% of a reference histamine reaction (1 mg/ml 
histamine chloride). Patients with positive skin tests were 
also evaluated with specific IgE blood tests. A diagnosis of 
allergic rhinitis was made in patients with both a positive 
skin prick test and a quantity of specific IgE greater than 
class 2.

Nasal smears were obtained by instructing the patients to 
blow their noses into wax paper then collecting and trans-
ferring these secretions to glass slides, staining them with 
Gram stain, and examining them under light microscope. A 
smear was considered positive for eosinophilia if more than 
10% of the total leukocytes were eosinophils.

ECP in serum was determined using a double-antibody 
radioimmunoassay technique (Pharmacia CAP, Uppsala, 
Sweden). Blood samples were collected from venous ves-
sels and were stored at − 25 °C until ECP measurements 
were taken. If nasal eosinophils accounted for more than 
10% of the cells in the nasal smears or the ECP values were 
more than 15 µg/l, this represented a diagnosis of NARES.

According to allergy and blood testing, 274 patients (170 
female, 104 male; ages ranged from 3 to 76, with a mean 
of 30.68 ± 14.68 years) were diagnosed as having a pollen 
allergy, mite allergy or NARES were included in the study.

The control group for the study included patients without 
nasal complaints who had H. pylori stool antigen tests with 
the diagnosis of gastroesophageal reflux disease (GERD). 
H. pylori stool antigen tests have been performed to patients 
who have complaints compatible with the GERD in our clin-
ics who are suitable for control group confirmed by previ-
ous studies. Recent systematic reviews also stated that the 
diagnosis of GERD was not affecting the H. pylori positivity 
[17].

The ages of the patients in the control group ranged from 
4 to 76 years, with a mean average age of 27 ± 18.24 years. 
None of the patients in the study and control groups had pre-
viously been treated for H. pylori or allergic or non-allergic 
eosinophilic rhinitis. None of the patients in study and con-
trol groups had been tested for H. pylori before the onset of 
this study.

All the patients with allergic rhinitis or NARES, as 
well as the control group, were tested for H. pylori using a 
stool antigen test with HpSA EIA (H. pylori stool antigen 
enzyme immunoassay) (HpSA premier Platinum, Meridian 
Diagnostics, Cincinnati, OH) that detects H. pylori antigens 

qualitatively. Patients who used antibiotics or medicines 
containing bismuth for 1 month before the test or proton 
pump inhibitors for 2 weeks before the test were excluded 
from the study.

The study and the control groups were also classified 
according to age, with analyses being performed for both 
pediatric patients (0–14 years old) and adults (over 14 years 
old). After patients had been categorized according to their 
primary diagnoses (mite allergy, pollen allergy, mite and 
pollen allergy, NARES), their sociodemographic data and H. 
pylori positivity rates were compared with those of the con-
trol group. SPSS v.16 for Windows, Chi-square, and t-test 
analyses were used for comparison.

Results

The study group included 274 patients in total (M: 104, 
F: 170; aged between 3–76; average age 30.68 ± 14.68), 
while the control group included 75 patients (M: 31, F: 
44; aged between 4–76; average age 27 ± 18.24). The dif-
ferences in these groups’ gender and age distribution were 
not statistically significant. The adult study group included 
227 patients (M: 79, F: 148; aged between 15–76; average 
age 35.04 ± 12.15) and the adult control group included 
50 patients (M: 18, F: 32; aged between 15–76; age aver-
age 35.98 ± 15.82). The pediatric study group included 
47 patients (M: 25, F: 22; aged between 3–14; age aver-
age 9.61 ± 2.64) and the pediatric control group included 
25 patients (M: 13, F: 12; aged between 4–14; age aver-
age 9.04 ± 3.29). A comparison of sociodemographic data 
between study groups and the corresponding control groups 
revealed no statistically significant differences (see Table 1).

One hundred sixteen of 274 (42.3%) patients in the study 
group and 18 of 75 (24%) in the control group had positive 
H. pylori tests; the number of H. pylori-positive patients 
was significantly higher in the study group (p = 0.02). One 
hundred five of 227 (46.2%) patients in the adult study group 
and 12 of 50 (24%) in the adult control group had positive H. 
pylori tests; again, the number of H. pylori-positive patients 
was significantly higher in the study group (p = 0.02). In 
the pediatric group, 11 of 47 (23.4%) patients in the study 
group and 6 of 25 (24%) in the control group had positive 
H. pylori tests; however, there was no statistically significant 
difference between these two groups (p = 0.95) (see Table 1).

Patients in the study group were categorized according 
to their diagnoses—mite allergy, pollen allergy, mite and 
pollen allergy, or NARES—and their age distribution. In 
the adult group, positive H. pylori tests were found in 40 of 
95 (42.1%) patients with a mite allergy; 14 of 29 (48.2%) 
patients with a pollen allergy; 7 of 11 (63.6%) patients with a 
mite and pollen allergy; and 58 of 114 (50.8%) patients with 
NARES. The numbers of H. pylori-positive patients with a 
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mite allergy (p = 0.03), mite and pollen allergy (p = 0.01), 
and NARES (p = 0.001) were significantly higher than in 
the control group (12 of 50 subjects, or 24%). Although the 
positivity rate of patients with a pollen allergy was higher 
than that of patients with a mite allergy (48.2% and 42.1% 
respectively), the difference was not significant when com-
paring patients with a pollen allergy to the control group 
(see Table 2).

The percentages of patients in the pediatric group who 
had mite allergy, pollen allergy, mite and pollen allergy, or 
NARES and a positive H. pylori test were 30.4%, 0%, 0%, 
and 18.1%, respectively. The differences were not significant 
when compared to the control group (24%) (see Table 2).

In the study group as a whole, the H. pylori positivity 
rates of patients with mite allergy, pollen allergy, mite and 
pollen allergy, and NARES were: 37.3% (47 of 118); 42.4% 
(14 of 33); 53.8% (7 of 13), and 45.5% (62 of 136), respec-
tively. H. pylori positivity was 16% in the control group (12 
of 75), and significant differences were found between the 
control gorup and the patients with a mite allergy (p = 0.02), 
mite and pollen allergy (p = 0.029), and NARES (p = 0.02). 
Although the the rate of H. pylori positivity was higher in 
the pollen group, the difference was not statistically signifi-
cant (p = 0.07) (see Table 2).

Discussion

Recent studies indicate that allergic disease is becoming 
increasingly prevalent in developing countries, with even 
higher but more stable rates in developed countries [18]. 

Some studies explained this variation by suggesting that 
improved hygiene caused a reduction in microbial contact 
in the early stages of life and in turn resulted in higher preva-
lence of allergies later in life [19]. This role was explained 
by the “hygiene hypothesis”, which states that inadequate 
early exposure to microbial infections may suspend gut-
associated lymphoid tissue stimulation [20].

Table 1   Comparison of the socio-demographical datas and H. Pylori 
positivity rates of study and control groups in different age ranges

Bold values indicate statistically significant

Study Control p

Adult
 Age 15–76; 

35.04 ± 12.15
15–76; 

35.98 ± 15.82
0.69

 Gender M: 79, F: 148 M: 18, F: 32 0.87
 H. pylori positiv-

ity
105/227 12/50 0.02

Pediatric
 Age 3–14; 9.61 ± 2.64 4–14; 9.04 ± 3.29 0.45
 Gender M: 25, F: 22 M: 13, F: 12 0.82
 H. pylori positiv-

ity
11/47 6/25 0.95

Total
 Age 3–76; 30.68 ± 14.68 4–76; 27 ± 18.24 0.11
 Gender M: 104, F: 170 M: 31, F: 44 0.46
 H. pylori positiv-

ity
116/274 18/75 0.02

Table 2   H. pylori positivity rates in different diagnosis and compari-
son to their corresponding control groups

Bold values indicate statistically significant

Number of the individuals H. pylori positivity 
(number/rate)

Sign. (p)

Adult group
 Mite allergy
  Study group (n = 95) 40/42.1% 0.03
  Control group (n = 50) 12/24%

 Pollen allergy
  Study group (n = 29) 14/48.2% 0.27
  Control group (n = 50) 12/24%

 NARES
  Study group (n = 114) 58/50.8% 0.001
  Control group (n = 50) 12/24%

 Mite and pollen allergy together
  Study group (n = 11) 7/63.6% 0.01
  Control group (n = 50) 12/24%

Pediatric group
 Mite allergy
  Study group (n = 23) 7/30.4% 0.62
  Control group (n = 25) 6/24%

 Pollen allergy
  Study group (n = 4) 0/0% 0.28
  Control group (n = 25) 6/24%

 NARES
  Study group (n = 22) 4/18.1% 0.63
  Control group (n = 25) 6/24%

Mite and pollen allergy together
  Study group (n = 2) 0/0% 0.62
  Control group (n = 25) 6/24%

Total (adult + pediatric)
 Mite allergy
  Study group (n = 118) 47/37.3% 0.02
  Control group (n = 75) 12/16%

 Pollen allergy
  Study group (n = 33) 14/42.4% 0.07
  Control group (n = 75) 12/16%

 NARES
  Study group (136) 62/45.5% 0.02
  Control group (75) 12/16%

 Mite and pollen allergy together
  Study group (n = 13) 7/53.8% 0.029
  Control group (n = 75) 12/16%
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The association between H. pylori infection and allergic 
conditions has been investigated in several studies. Matri-
cardi et al. conducted one of the first such studies and they 
found that there was an inverse relation between H. pylori, 
Hepatitis A, and Toxoplasma gondii seropositivity and the 
prevalence of atopic disorders, but that there was no detect-
able relation between atopic diseases and airborne infections 
(measles, mumps, rubella, chickenpox, cytomegalovirus) 
[21]. The inverse relationship between H. pylori coloniza-
tion and the prevalence of asthma and food allergies was 
demonstrated in some other studies [22, 23]. Chen et al. 
specified that childhood acquisition of H. pylori was associ-
ated with reduced risks of asthma and allergy [22]. Imamura 
et al. found similar results in pollinosis effects, especially in 
young study volunteers [24]. Janson et al. detected that the 
prevalence of positive serology in nonatopic subjects for H. 
pylori, herpes simplex virus 1, chlamydia pneumoniae, and 
cytomegalovirus was more frequent [25].

However, other investigations have refuted the relation-
ship between H. pylori and allergic disorders. Uter et al. 
found a reverse association between allergic rhinitis and 
hepatitis B vaccination. However, the same study revealed 
no relationship between allergic rhinitis, hepatitis A, her-
pes simplex virus infection, and H. pylori infection [11]. 
Another study published in 2003 found a 30% reduction in 
the prevalence of atopic disorders such as allergic rhinitis, 
eczema, and asthma in people who had active H. pylori 
infection. The main limitation of this study, however, was 
that it included inadequate patient numbers for interpret-
ing the significance of each individual atopic disorder, so 
it was unable to detect the effect of H. pylori on allergic 
rhinitis alone [8]. In this regard we only evalulated patients 
with allergic nasal conditions and we believe that this point 
improves our results.

The relation between H. pylori infection and allergic con-
ditions quite controversial. Jarvis et al. detected no asso-
ciation between H. pylori infection and IgE sensitization, 
asthma, or hay fever [12]. Holster et al. detected no associa-
tion between H. pylori serum-antibody status and allergic 
rhinitis, atopic dermatitis, or asthma [13].

Lately, Ma et al. mentioned that an inverse relationship 
between H. pylori and food allergies remains unproven due 
to the contradictory and limited nature of the evidence avail-
able to date. Nevertheless, they stated that in vitro evidence 
supports the notion that H. pylori can play a role in causing 
food allergies [14]. This was one of the first studies com-
patible with our results that indicate that there may be an 
association between H. pylori infection and allergy.

Another recent study reported a positive relationship 
between H. pylori colonization and the prevalence of 
asthma; however, the study did not take a stand on what the 
underlying mechanism might be, instead pointing to the need 
for further research [15].

Wang et al. published similar results about the potential 
association between H. pylori infection and the risk of adult-
onset asthma [16].

This study reports a positive correlation between H. 
pylori infection and allergic rhinitis and NARES. There 
are several remarkable studies in the literature. Chen et al. 
[22] evalauated more than seven thousand participants. The 
main difference of our study is that our group of patients 
was composed of subjects with nasal conditions only and 
excluded other atopic diseases. The number of subjects in 
our study and control were satisfactory high and the groups 
were categorized in detail.

The fact that a significant difference was observed only 
in the adult group and not in the pediatric group deserves 
special attention. To date, studies examining H. pylori have 
found that interpersonal transmission appears to be the 
main means of infection [26]. We believe that the pediatric 
group may not have sufficient time to exhibit nasal condi-
tions caused by the microbe after their initial encounter and 
so the effects of the microbe on the body are not yet fully 
described. Thus, there may be a significant difference if the 
pediatric patients are to be observed over a longer period. 
This may highlight the issue that eradication of H. pylori 
before the consequences occur.

Still, we are aware that the number of the pediatric par-
ticipants of this study was quite low and this can cause an 
involuntary bias so a strong conclusion may not be possible 
from our resuts.

H. pylori positivity among the mite allergy, mite and pol-
len allergy, and NARES groups in the adult study group 
was significantly higher than in the control group. This sug-
gests a positive correlation between these pathologies and 
H. pylori. In the adult study group, although the positivity 
rate of patients with pollen allergies was higher than the rate 
of patients with mite allergies (48.2% and 42.1%, respec-
tively), the difference between patients with pollen allergies 
and those in the control group was not significantly different 
(see Table 2). We believe this is because the sample size of 
the group was not sufficiently large.

We used a Helicobacter pylori Stool Antigen Test (HpSA 
EIA) because it is highly sensitive and specific. The sen-
sitivity, specifity, and general accuracy of the HpSA tests 
was found to be 68.9%, 100%, and 81%, respectively, with a 
positive predictive value of 100% [27]. HpSA was reported 
to be the most accurate test for diagnosing H. pylori before 
its eradication [28].

One method for evaluating these results in a causative 
manner would be to trigger an allergic response after the 
immune response against H. pylori infection has been 
detected in the host organism. Existing studies report that 
the aforementioned bacteria can be isolated from the oro-
pharynx, the nasopharynx, and even the middle ear cavity 
[29]. Again, the high H. pylori positivity rates in NARES 
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patients may be the result of local eosinophilic responses 
in H. pylori-contaminated areas or of the common mucosal 
eosinophilic reaction against H. pylori throughout the body, 
which in turn could cause rhinitis symptoms. This may be 
obvious, however, there remain issues in need of clarifica-
tion in future research.

Conclusion

Forthcoming studies would undoubtedly question our data, 
our investigation into the reasons behind these data, and the 
evaluation of the profits of treating allergic nasal conditions 
by treating the aforementioned bacterial infection. While our 
investigations at this level have not reached a scientifically 
admissible state, our clinical experience has shown a sub-
jective decrease in allergic symptoms in H. pylori-positive 
allergic rhinitis and NARES patients who have been treated 
for H. pylori infection.
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