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Helicobacter pylori may cause otitis media with effusion: a pilot study
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Abstract. Helicobacter pylori may cause otitis media with effusion: a pilot study. Objectives: To evaluate the presence
of Helicobacter pylori (HP) in middle ear effusion from Chinese adult patients with otitis media with effusion (OME).
Methodology: A total of 60 aspiration samples collected from adult patients (ranging from 19 to 73 years old) were
included in the study. The effusion samples aspirated from the patients’ middle ears were analyzed with polymerase
chain reaction (PCR) assay and cultured for 7 days under microaerobic conditions. Subsequently, Gram staining and
urease testing were performed to identify HP.

Results: Of the 60 middle ear effusion samples, 24 (40%) were shown to be HP-positive by PCR assay. Of these, seven
specimens were confirmed HP-positive by both culture and urease test.

Conclusions: The present study clearly demonstrates the presence of HP in the middle ear effusion of some Chinese adult
patients with OME. This finding suggests that HP may be involved in the etiology of OME. Additional studies are needed

to investigate the exact role of HP in the pathogenesis of OME.

Introduction

Otitis media with effusion (OME),
also called serous or secretory oti-
tis media, is characterized by a
nonpurulent effusion of the mid-
dle ear. Chronic OME is a fre-
quent disease characterized by
nausea, tinnitus, hearing loss, and
ear blockage sensation, and is one
of the most common causes of
hearing loss in children and
adults.! OME etiology is highly
heterogeneous with a broad spec-
trum of pathological mechanisms.
Clinically, OME is primarily
associated with Eustachian tube
dysfunction, infection, allergy,
passive smoking, viral upper
respiratory tract infections, ade-
noidal hypertrophy/adenoiditis,
and infections. However, the
specific etiology and pathogenesis
of OME are not yet entirely clear.

Heliobacter pylori (HP) is a
gram-negative spiral bacterium
that was first isolated from the
stomachs of gastric ulcer patients
in 19832 Subsequently, HP has
been accused of causing chronic
gastritis, gastrointestinal ulcers,
and gastric cancer.’ Recently, it
has been observed that this or-
ganism is harboured not only in
the upper gastrointestinal tract,
but also in dental plaque, oral
lesions, saliva, tonsils, and ade-
noid tissue.*® Thus far, the exact
role of HP in these areas has not
fully been elucidated. A micro-
aerobic environment (5-10% CO,)
is absolutely required for the sur-
vival of HP, and this prerequisite
for HP reproduction is fulfilled by
the middle ear in patients with
OME. Therefore, it is conceivable
that HP may live in the middle ear.
Indeed, Dagli et al.’ reported that

53% of the middle ear mucosa
obtained from the patients with
chronic otitis media were positive
for HP. In another study from the
United States, HP was detected in
the adenoids and middle ear
aspirates of pediatric patients with
OME by polymerase chain reac-
tion (PCR) assay.” Meanwhile,
other authors have observed no
evidence supporting HP coloni-
zation of the middle ear."”
However, the frequency of HP
infection differs markedly in dif-
ferent countries. The seropreva-
lence of HP in the Chinese popu-
lation is reportedly 44%,” which
raises the following questions: is it
possible for HP to colonize the
middle ear in Chinese adults, and
does the bacterium play a role in
the etiology of OME? This study
aims to investigate the presence
of HP in middle ear effusion
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samples, and whether it has a role
in the pathogenesis of chronic
OME.

PCR has been considered a
rapid, sensitive, and accurate
method of HP detection in various
clinical specimens," and bacterial
culture is the gold standard
method to confirm HP infection.
Gram staining and urease testing
are both frequently used methods
to confirm the presence of HP.
Therefore, the present study
simultaneously employed these
approaches to investigate the
presence of HP in the middle ear
effusion of Chinese adult patients
with OME and the possible role of
HP in the etiology of this disorder.

Materials and methods

Patients and sample collection

The study was performed on
patients with OME who were
admitted to the ENT Clinic,
Shandong Provincial Hospital
from July 2009 to June 2010. A
total of 60 aspiration samples
were collected from 60 Chinese
adult patients. Patients had an
equal sex distribution, and ranged
in age from 19 to 73 years old
(mean age 38 years). OME was
diagnosed by otoscopic examina-
tion and tympanogram. The crite-
rion for surgical candidacy was
the presence of middle ear effu-
sion for more than 3 months. Only
one ear had effusion in each
patient, and all of the ear effusions
were serous. Written informed
consent was obtained from pa-
tients before their inclusion in
the study, in accordance with the
ethical standards of the local
ethics committee at Shandong
University.

In this work, all patients were
subjected to myringotomy with

the placement of a ventilation
tube. During this procedure, the
middle ear fluid was collected in a
sterile tube under sterile condi-
tions. The samples were immedi-
ately transferred to the bacteriolo-
gy laboratory for culturing, and
the remaining samples were stored
at -80°C until they were analyzed
by PCR assay.

Preparation of DNA and PCR

DNA was isolated from 200 pl of
the samples following the modi-
fied protocol described below.”
Briefly, the biopsy samples were
centrifuged for 30 min at 13 000
rpm. The pellet was resuspended
in 250 pl extraction buffer
(10 mM Tris-HCI, pH 8.3; 50 mM
KCl; 0.1% Tween 20) and
proteinase K (0.1 mg/ml final
concentration). The mixture was
incubated at 56°C for 2 h, after
which the enzyme was inactivated
by boiling for 10 min. The mixture
was spun at 13 000 rpm for
20 min, and 1 pl of supernatant
was used as the PCR template.
Primer-1 (5’-CTGGAGAGAC-
TAAGCCCTCC-3¢) and Primer-2
(5’-ATTACT GACGCTGATTGT-
GC-3’) were selected for amplifi-
cation following the PCR proto-
cols. The expected amplification
product of the target sequence
with these primers was 109 base
pairs (bp) in length. PCR ampli-
fications were performed in a
25 pl reaction volume containing
0.2 uM oligonucleotide primers
(each), 0.8 mM dNTP, 2.5 ul 10x
reaction buffer (100 mM Tris-HCl
(pH 8.3), 500 mM KCl), 1.5 mM
MgCl,, 1.25 U Taq polymerase
(TaKaRa), and 1 pl sample DNA.
The amplification was conducted
in 35 cycles using a DNA thermal
cycler. The thermal cycler pro-
gram for PCR amplification was:
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2 min at 95°C, 30 s at 94°C, 30 s
at 62°C, 6 min at 72°C.' All of the
produced PCR products were
electrophoresed in a 2% agarose
gel, and the agarose gel was
stained with ethidium bromide
and examined under ultraviolet
light for the presence of the 109-
bp fragment of amplified DNA.

H. pylori. strain 26695 was
used as a positive control for PCR.
Furthermore, negative (dH,O
added to the PCR reaction as a
template) and positive controls
were used in each experiment. To
assure accuracy of the PCR
results, the positive clinical sam-
ples were double-checked by a
second DNA extraction and PCR
analysis.

Culture of Helicobacter pylori

Middle ear fluid (200 pl) was
centrifuged at 13 000 rpm for
5 min at room temperature, and
each deposit was concentrated to
a volume of 100 pl. The concen-
trated samples were plated imme-
diately on Columbia agar with 5%
(v/v) sheep blood, made selective
by adding 2 mg/l amphotericin B
and 3 mg/l vancomycin, and then
incubated in a microaerobic envi-
ronment (5% O,, 10% CO,, 85%
N,) at 37°C for 7 days. Gram
staining was used to identify HP.

Assessment of urease activity in
cultured samples

The urease test is a rapid test for
HP diagnosis. In this work, the
ability of HP to secrete the urease
enzyme was assessed using a
domestically manufactured urease
test kit (Fujian Sangiang Bio-
logical Chemistry Co.). In brief,
when the cultured sample is
placed into a urease testing plate
containing urea and a pH indica-
tor, HP converts urea to ammonia,
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Figure 1

Agarose gel electrophoresis of PCR products.

Lane I: positive control (H. pylori reference strain: Hp 26695).
Lane 2: negative control (dH,O was added to the PCR reaction
as a template). Lane 3: positive clinical samples for HP that
demonstrated the presence of the target 109-bp fragment. Lane

4: negative clinical sample for HP. M: 100 bp DNA ladder.

which changes the color of testing
kit to yellow or orange. The test
was read after 10 min, and a
change of the total gel color to
yellow or orange was considered
positive according to the manufac-
turer’s instructions.

Results

HP DNA was detected by PCR

The effusion samples aspirated
from the middle ear were analyzed
using a PCR assay. The PCR
analyses were carried out with the
reference strain of H. pylori. Of
the 60 middle ear effusion sam-
ples collected, 24 produced bands
of the expected size in the PCR
assay, indicating that they were
positive for HP DNA. Therefore,
the HP prevalence rate among the
middle ear effusion samples was
40% (24/60). A representative
photograph of electrophoretic pat-
terns is shown in Figure 1.

Live HP was confirmed with culture

HP was isolated by plating the
effusion samples aspirated from
the middle ear on Columbia agar
with 5% (v/v) sheep blood in
a microacrobic environment at
37°C for 7 days. Gram staining
was used to demonstrate HP from
cultured samples. Of the 24 sam-

ples that tested positive for HP by
PCR, seven cultures tested posi-
tive for live HP, confirming the
positive findings obtained by
PCR. The classic spiral-shaped
HP morphology confirmed with
Gram staining is displayed in
Figure 2A. The urease test results
from the same seven cultures were
also positive (Figure 2B).

Discussion

It is widely accepted that HP is an
agent responsible not only for gas-
tritis, but for systemic infection as
well. Also, HP is thought to be one
of the most frequent causes of
infections worldwide. The fre-
quency of HP infection varies
markedly among different coun-
tries. For instance, the prevalence
of the disease is approximately
30-40% in developed countries,
while it is up to approximately 80-
90% in underdeveloped coun-
tries.'”®

To the best of our knowledge,
this is the first report of the infec-
tion rate of HP in middle ear effu-
sions from Chinese adult patients
with OME. In this study, the infec-
tion rate of HP in middle ear effu-
sions was 40% (24/60) with PCR.
Moreover, seven of the 24 sam-
ples were HP-positive as evi-
denced by both culture and urease
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Figure 2

HP was confirmed with Gram staining and urease testing.

A: HP light microscopic view (Gram stain; original magnifica-
tion 1000x). The arrowhead indicates the classic spiral-shaped
H. pylori bacteria. B: Findings of urease testing from the
cultured samples. Left: negative control; Right: positive result.

test, which were each positive for
HP DNA by PCR. These findings
confirm the existence of HP in
middle ear fluids from patients
with OME, indicating that HP
may be involved in the etiology of
OME. Although the gold standard
method for HP detection is bac-
terial culture, this method is quite
difficult. Indeed, the relatively
low proportion of cultured posi-
tive samples in this study reflects
the fastidious growth trait of HP,
and also explains the discrepant
HP presence ratio observed with
different approaches.

In a Turkish study, Yilmaz et
al.” reported that HP was detected
in 67% of children with adenoid
hypertrophy and chronic OME
using reverse transcription PCR.
In the United States, Fancy et
al. observed HP colonization in
the adenoids and middle ear of
pediatric patients with OME."
Meanwhile, scientists in Finland
have reported that cultures of
adenoid tissue and middle ear
fluid samples were negative for
HP in 20 children who were prone
to upper respiration infections and
acute otitis."” This discrepancy
may be due to the different sani-
tary conditions in different coun-
tries and the available environ-
ment for HP in the effusion of
OME patients.
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The mechanism of HP infection
is not entirely clear; however,
oral-oral, fecal-oral, and gastro-
oral contamination may be possi-
ble." The route of transmission is
still unknown regarding HP infec-
tion in the middle ear. We specu-
late that the presence of HP in the
middle ear is most likely related
to reflux of HP-contaminated gas-
tric fluid into the nasopharyngeal
cavity, from which the bacterium
ascends to the middle ear and the
paranasal sinuses (directly or by
reflux), where HP may trigger
some pathological changes; how-
ever, the exact mechanism re-
mains unclear. This hypothesis is
supported by a report from Tasker
et al.® who observed that pep-
sinogen and pepsin were present
in the middle ear fluid of patients
with OME.*

Conclusion

This study demonstrated the pres-
ence of HP in middle ear effusion
of Chinese adult patients with
chronic OME. However, the study
sample size is a limitation relevant
to this work. Additional studies
are needed to investigate whether
HP is sufficient for OME patho-
genesis, as well as whether HP is a
cause of chronic OME.
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