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Role of helicobacter pylori in chronic rhinosinusitis
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Abstract. Objectives: Chronic rhinosinusitis (CRS) is a common disease with a large economic burden. Many cases
are involved with recurrence, despite appropriate medical or surgical treatment. Precise knowledge about pathogenesis
is critical for successful therapy. Recently, it has been suggested that Helicobacter pylori (HP) play an important role in
CRS. This study aim was to investigate the relationship between sinonasal HP colonization and chronic rhino sinusitis.
Methodology: This study is a case-control survey among 116 patients. Mucosal sampling was done from involved sinuses
of 39 patients with refractory CRS during functional endoscopic sinus surgery (FESS). Control samples were collected
from the ethmoid mucosa of 77 healthy subjects who were candidates for septoplasty. All participants were asked about
symptoms related to gastro-esophageal reflux disease (GERD). The specimens were studied using the ureC (glmM) gene
polymerase chain reaction (PCR) technique to determine the presence of HP. SPSS statistics version 25 was used for
analysis.

Results: HP colonization was positive in 19 (48.7%) patients with CRS and 9 (11.6%) patients in the control group. The
difference was statistically significant (P<0.001, odds ratio= 7.17). There was no relationship between HP colonization
and GERD symptoms.

Conclusion: HP colonization was significantly more prevalent in the sinuses of patients with CRS than healthy subjects.

It indicates the possible role of GERD in the pathogenesis of CRS.

Introduction

Chronic rhinosinusitis (CRS) is a common
inflammatory disease. The reported prevalence
across the world is 1.0% to 12.1%." Although
CRS is characterized by typical sinonasal
manifestations, the symptoms that influence
general-health are the most problematic issues for
patients. Sleep disturbance, mood or cognitive
problems, and fatigue are the most offending
features. These extra-rhinologic symptoms have a
negative effect on the quality of life of patients.?
CRS is a persistent disease with a large direct and
indirect burden.’ Direct costs relate predominantly
to outpatient visits, medical and surgical treatment.*
It is estimated to be 6.9-9.9 billion dollars per
year in the USA.® Indirect costs associated with
impairment in the quality of life and loss of work
productivity are higher (up to $20 billion per year).*
So, accurate diagnosis and treatment of CRS, not
only improve the quality of life of patients but also

decrease the large economic burden of the disease.
Identification of possible causative bacteria is the
essential key to successful treatment. However, the
precise bacteriology is not still known, different
bacteria seem to be effective on the pathogenesis
of CRS. Positive polymicrobial cultures followed
by positive staphylococcal and anaerobic cultures
were found in the sinonasal evaluation of cases
with CRS.® Recently, Helicobacter pylori (HP)
has been isolated from the sinonasal mucosa of
patients with CRS, demonstrating its potential role
in the pathogenesis of CRS.” There is conflicting
information in this regard.® This study was designed
to compare HP colonization in the sinonasal mucosa
of patients with CRS and healthy subjects.

Materials and methods
The study was conducted as a prospective case-

control survey in Taleghani Hospital (from 2014
to 2017). The protocol was in accordance with
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the Ethical Guidelines of the 1975 Declaration of
Helsinki and was approved by the Institutional
Review Board of Shahid Beheshti University of
Medical Sciences. A written informed consent was
obtained from each participant, too.

Patients with clinical diagnosis of refractory
CRS without polyps, according to Adult Sinusitis
Guidelines’ and confirmed by CT scan, entered the
case group. They underwent functional endoscopic
sinus surgery (FESS). Healthy individuals (without
concurrent or history of CRS) who were candidates
for septoplasty, were assigned in the control group.
Exclusion criteria were a positive history of cystic
fibrosis, immotile cilia syndrome, and immune
deficiency. Also, patients with any type of fungal
sinusitis were excluded. Main sinonasal features
and co-existent esophageal and extra-esophageal
manifestations of gastro-esophageal reflux disease
(GERD) were determined.

All patients were operated under general
anesthesia. Samples were taken from involved
paranasal sinuses in the case group, and from
ethmoid bulla in the control group. The specimens
were studied to determine the presence of HP by
the ureC (glmM) gene polymerase chain reaction
(PCR) technique.

SPSS statistics version 25 was used for analysis.
Chi-square, Fisher Exact, and Mann-Whitney U
tests were used to determine significant differences
between two groups. The value of p< 0.05 was
regarded as statistically meaningful. The confidence
interval was set at 95%. Odds ratio (OR) was
obtained.

Results

One hundred and sixteen patients (68 males and
48 females) aged from 18 to 60 years (32.6+/-9.9)
were studied. Thirty-nine participants (21 males
and 18 females) belonged to the case group and
the remaining 77 (47 males and 30 females) were
assigned in the control group. The demographic
differences were not statistically significant. The
most common symptoms were summarized in
Table 1.

HP colonization was confirmed in 48.7% of the
case group (19 patients) and 11.6% of the control
group (9 patients). The difference was statistically
significant (odds ratio=7.17, P<0.001). In the case
group, GERD symptoms were seen in 12 out of 19
patients with HP colonization (63.1%) and 9 out
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Table 1

Distribution of symptoms and signs in the case
and control groups

Symptoms CRS Group DNS Group
% (N) % (N)

Nasal Stuffiness 92.3% (36) 100% (77)
Post-nasal Drip 89.7% (35) 2.5%(2)
Cough 74.3% (29) -
Heart Burn 53.8% (21) 22% (17)
Throat Clearing 41% (16) 1.2% (1)
Headache/Facial Pain 38.4% (15) 16.8% (13)
Headache/Facial Pain 38.4% (15) 16.8% (13)
Hyposmia/Anosmia 30.7% (12) 23.4% (18)
Chronic Sore Throat 5.1% (2) -

N, sample size. CRS, chronic rhino sinusitis. DNS, deviated
nasal septum.

of 20 patients without HP colonization (45%). The
difference was not significant. Eighteen patients
(23%) in the control group were involved with
clinical manifestations of GERD. However, the
presence of GERD symptoms was not related to HP
colonization among the control group. Also, there
was no significant correlation between the site of
sinus involvement and HP colonization. (Table 2)

Table 2

Distribution of site of involvement and H pylori colonization
in the case group

Site of involvement | N (%) of involved | N (%) H pylori

patients colonization
Frontal sinus 20 (51.3%) 9 (45%)
Sphenoid sinus 21 (53.8%) 10 (47.6%)

Ethmoid sinus 29 (74.3%) 16 (55.1%)
Maxillary sinus 30 (76.9%) 19 (63.3%)
pansinusitis 14 (35.9%) 8 (57.1%)

N, sample size

Discussion

Helicobacter pylori is a microaerophilic gram-
negative bacterium that infects humans during
childhood and may be asymptomatic for life.
Hypothetically, it can participate in the pathogenesis
of CRS by unknown mechanisms.” Recently, various
studies have suggested an association between HP
and upper respiratory tract infections (URTI), but
there are contradictory findings particularly about
CRS."
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In a case-control study among 12 cases and 13
controls, one-third of patients with CRS and none
of the control group were infected by HP." Based
on a cross-sectional study, HP was found in nasal
or maxillary tissues of 2 out of among 11 adults
with CRS.”? Some other studies demonstrated a
higher prevalence of intranasal HP colonization in
CRS compared with healthy people.'®*"* But the
relationship between HP infection and severity of
CRS was not confirmed." However, CRS patients
with positive HP improved more than others
postoperatively."

There are some contradictory results about
CRS and HP. In a study of 28 children with CRS
and adenoid hypertrophy, no evidence of HP
colonization was detected in the maxilla or adenoid
tissue.” According to a controlled cohort study
among 15 cases and 5 controls, similar colonization
of HP was encountered in normal and CRS mucosa.
So, the pathogenic role of HP was not supported.®

Some authors believe that gastric secretions
containing HP may contribute to the pathogenesis
of CRS and not HP itself." A higher frequency of
gastroesophageal reflux disease (GERD) has been
observed in patients with CRS and vice versa.'
GERD has been considered as a risk factor for
recurrent or chronic URTIL." Pepsin A concentration
was significantly higher in the nasal discharge of 32
CRS patients compared with 10 healthy subjects.'®
However, similar results were not found in another
case-control study (15 cases and 5 controls).®

The present study was conducted as a case-control
survey, comparable to most of the above-mentioned
studies. Its main advantage was the larger sample
size (116 subjects). Therefore, the results were
more reliable. Moreover, the specimens were taken
endoscopically from all involved paranasal sinuses,
while others took the samples only from the nasal
cavity, maxillary sinus or ethmoids. Almost, HP
was found in half of the involved sinuses. This
percentage was highest in the maxillary sinus.
Given the odds ratio of 7.17, HP colonization
increased the risk of CRS by 7.17 times. None
of the identical studies had achieved such a high
proportion of HP colonization. Nevertheless, this
proven relationship does not mean a cause and
effect correlation. Although the stomach is the main
reservoir of HP, it can be colonized in oral cavity,
oropharynx, and nasopharynx. It can ascend further
to paranasal sinuses directly or by gastroesophageal
reflux.'” HP is one of the components of the gastric
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secretion. It is not clear which of HP, pepsin or other
components might have a role in CRS. Possible
mechanism is uncertain, too. HP -as a bacterium-
can cause infection in the sinonasal cavity. It can
also stimulate the immune system and produce an
inflammatory process leading to CRS.

Conclusion

HP colonization was significantly more prevalent
in the sinuses of patients with CRS than healthy
subjects. Along with some risk factors in CRS, e.g.
anatomic variations,'” GERD should be considered
as a predisposing cause in CRS by unknown
mechanism. More studies are needed in this area.
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