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Objectives: To investigate the seroprevalence of
Helicobacter pylori (H. pylori) in patients with
obstructive sleep apnea syndrome (OSAS), and to
determine any association between H. pylori infection

and severity of OSAS.

Methods: Two hundred and forty-three subjects
were recruited in this cross-sectional study at the
Department of Respiratory Medicine in the West
China Hospital, Sichuan, P. R. China, from October
2006 to April 2008. Polysomnography (PSG) was
used to determine the apnea-hypopnea index (AHI),
and enzyme-linked immunosorbent assay was used
to test H. pylori IgG. According to the AHI, subjects
were divided into 4 groups: the control group (AHI
<5/hours), patients with mild OSAS group (AHI:
5-14/hours), moderate OSAS group (AHI: 15-29/
hours), and severe OSAS group (AHI: >230/hours).

Results: The prevalence of H. pylori infection in
patients with OSAS was 75.5%, and in the controls
it was 53.4% (p=0.000). The prevalence of H. pylori
infection in patients with mild OSAS was 57.1%,
with moderate OSAS was 76.5%, and with severe
OSAS was 90.9%. There were significant differences
between patients with moderate and severe OSAS and
the controls, as well as among the mild, moderate, and

severe OSAS groups.

Conclusions: Helicobacter pylori infection may
be associated with OSAS. In addition, increased
severity of OSAS might be associated with higher

seroprevalence of H. pylori.
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elicobacter pylori (H. pylori) is a slow-growing,

microaerophilic gram-negative spiral flagellate
bacterium, its potential role in gastroduodenal disease
was first described by Marshall and Warren in 1984.
Now H. pylori infection is one of the most common
bacterial diseases worldwide. Approximately 50% of
the world’s population is believed to be infected with
H. pylori? Epidemiologic and clinical studies have
provided evidence that H. pylori infection is related
to chronic active gastritis, peptic ulcer disease, gastric
mucosa-associated lymphoid tissue-lymphoma, gastric
cancer, and dyspepsia.’” In recent years, a variety
of extra-digestive disorders, such as cardiovascular,
skin, rheumatic, iron deficiency anemia, and liver
diseases, has also been associated with H. pylori
infection.®” An increased H. pylori seroprevalence has
been found in chronic nonspecific pharyngitis, active
bronchiectasis, chronic bronchitis, active pulmonary
tuberculosis, asthma, lung cancer, and chronic
obstructive pulmonary disease.'”'® These studies
concluded that H. pylori is linked to the respiratory
system diseases. Obstructive sleep apnea syndrome
(OSAS) is characterized by repetition of partial or
complete obstruction of the upper airway during sleep,
resulting in oxygen desaturation, sleep fragmentation,
and arousals from sleep.'” The gold standard of OSAS
diagnosis is overnight polysomnography (PSG) in a
sleep laboratory. Obstructive sleep apnea syndrome is
a very common disease; the prevalence of sleep apnea
syndrome was 2% of middle-aged working women, and
4% of middle-aged working men, and 1-2% among
young children.’®" Unal et al*® found that there was a
high association between H. pylori infection and OSA
among a Turkish population, and there were only 19
patients in their study.” To date, there has been no
data on the association between H. pylori infection
and OSAS among a Chinese population. In this study,
our purpose is to investigate the relationship between
H. pylori infection and the severity of OSAS among a
Chinese population.

Methods. This is a cross-sectional study in a cohort
of suspected OSAS patients and control subjects at the
Respiratory Medicine outpatient clinic, West China
Hospital, Sichuan, P. R. China, from October 2006 to
April 2008. The hospital ethics committee approved
the study protocol, and written informed consent was
obtained from all participants. The OSAS patients were
diagnosed using conventional PSG (SW-SM2000C,
Curative Medical Inc, Palo Alto, CA). The diagnostic
criterion for OSAS was an apnea-hypopnea index (AHI)
of at least 5 events/hour. Exclusion criteria were: 1.
Prior Helicobacter eradication therapy. 2. Consumption
of acid suppressive drugs or antibiotics in the preceding
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6 months. 3. Coexistent/pre-existing systemic illness.
4. A history of vagotomy or operations of the upper
gastrointestinal tract. The confirmed OSAS patients
were classified into the following 3 categories according
to AHI: mild OSAS was defined as AHI 5-<15/h,
moderate OSAS was 15-<30/h, and severe OSAS was
>30/h.! As the seroprevalence of H. pylori infection
varies between ages,” the controls who were age-
frequency matched with the OSAS group, were selected
from the sleep medicine education program during
the period of this study. These subjects were excluded
from having OSAS by conventional PSG. Any subjects
with a known history of OSAS, or a known history of
gastrointestinal tract pathology were not enrolled in
the control group. Patients with suspected OSAS were
those who met 2 of the following 3 criteria: snoring,
persistent daytime sleepiness, or drowsiness while
driving, and obesity or hypertension. The suspected
OSAS patients and all the control subjects were asked to
undergo conventional PSG. In detail, suspected OSAS
patients and the controls underwent full overnight PSG
to confirm whether OSAS was present or not, PSG
was performed from 10:00 pm to 7:00 am, recordings
included central and occipital electroencephalogram,
submental electromyogram, electrooculogram,
electrocardiogram, left and right leg movements and
respiratory parameters, such as oro-nasal flow, thoracic,
and abdominal movements.” All PSGs were manually
scored both for sleep and respiratory parameters by
an experienced sleep technologist. Apnea was defined
as a complete cessation of airflow lasting 210 seconds,
and hypopnea was defined as a 250% reduction in
respiratory airflow for longer than 10 seconds associated
with an arousal or oxygen desaturation by >4%. The
AHI was calculated as the average number of apneas
and hypopneas per hour of total sleep time. The blood
samples of the 243 subjects enrolled (155 patients
and 88 controls) were collected at 7:00-8:00 am after
finished the PSG. Serum samples were stored at -70°
prior to analysis. An enzyme-linked immunosorbent
assay IgG serologic test (Genesis Diagnostics Ltd,
Cambridgeshire, UK) was used for H. pylori diagnosis
in accordance with the manufacturer’s guidelines. All
results were analyzed simultaneously by technicians who
were unaware of whether the sample belonged to cases
or controls. It was assigned as a positive result when
the value of the concentration of IgG antibody against
H. pylori was greater than 20 U/mL. The specificity of
the serology test, validated in our local population, was
95%, and the sensitivity was 85%.%

The statistical analysis was performed by the SPSS
15.0 (Chicago Illinois, USA). Quantitative data are
expressed as mean + SD. The significance of differences
between groups was assessed by unpaired Student’s t-



H. pylori and obstructive sleep apnea ... Ye ez al

test for continuous variables, multiple variables were
compared with one-way analysis of variance (ANOVA),
and the category data were expressed as numbers
(percentages) and compared with the Chi-square test.
A two-tailed p-value less than 0.05 was considered
statistically significant.

Results. A total of 164 patients were enrolled
in the OSAS group and 94 volunteers as controls.
Nine patients in the OSAS group, and 6 volunteers
were excluded for not fulfilling the inclusion criteria.
Therefore, there were 155 subjects in the OSAS group,
and 88 subjects in the control group. There was no
significant difference concerning age, gender, or body
mass index among the groups (Tables 1 & 2). There was
a significant difference in H. pylori IgG seropositivity
between the controls and OSAS groups (53.4% versus
75.5%, p=0.000). The incidences of seropositivity were
53.4% (47/88) in the controls, 57.1% (28/49) in the
mild OSAS group, 76.5% (39/51) in the moderate
OSAS group, and 90.9% (50/55) in the severe OSAS
group. There was a statistical difference in H. pylori IgG
seropositivity among the 3 patient groups. However,
there was no significant difference in H. pylori IgG

Table 1 - Demographic and H. pylori serologic parameters in the controls

and OSAS patients.
Parameter (é;)::ltsrg )l s (1(1151122) P-value
Age (years, mean + SD) 47.8+6.4  49.3+6.5 0.07
Males (n, %) 59 (67.1) 107 (69.0) 0.749
BMI (kg/m? mean + SD) 23.9+2.0 24.4+2.0 0.097
H. pylori 1gG seropositivity (n, %) 47 (53.4) 117 (75.5) 0.000

BMI - body mass index, H. pylori - Helicobacter pylori,
OSAS - obstructive sleep apnea syndrome

Table 2 - Demographic and H. pylori serologic parameters in the controls
and different severity in patients with OSAS.

. Moderate  Severe
Parameter C(fl‘_‘gg)ls M‘(T_SI),QS)AS OSAS  OSAS va’;l'le
- - (n=51) (n=55)
fgSeD()Ye“S’ MeAN 4864 490164  49.4:6.4 49.6:6.8 0.085
Males (n, %) 59 (67.1) 33 (67.4)  35(68.6) 36 (65.5) 0.989
2
BMI (kg/m?, 23.942.0 24.1x1.9  24.4+2.0 24.5:2.2 0.268
mean + SD)
H. pylori 1gG
seropositivity 47 (53.4) 28 (57.1) 39 (76.5) 50 (90.9) 0.000
(n, %)

BMI - body mass index, H. pylori - Helicobacter pylori,
OSAS - obstructive sleep apnea syndrome

seropositivity between the controls and patients with

mild OSAS group (53.4% versus 57.1%, p=0.674).

Discussion. Datain theliterature on the relationship
between H. pylori infection and OSAS are poor. The
results of our study showed that H. pylori infection
might be associated with OSAS. In addition, increased
severity of OSAS might be associated with higher
seroprevalence of H. pylori. This was in accordance with
Unal et al,® who carried out a pilot study consisting of
19 patients with OSA and found 17 patients (89.5%)
to be H. pylori seropositive. The result showed that there
was a high association between H. pylori infection and
obstructive sleep apnea.”” However, due to the small
number of patients and lack of information on the
relationship of AHI and H. pylori infection in Unal’s
study, it could not tell us whether an association existed
between H. pylori infection and severity of OSA.

The main finding of our study shows that an
association exists between H. pylori infection and
severity of OSAS. The risk of seroprevalence of H. pylori
infection in patients with moderate-to-severe OSAS is
higher than patients with mild OSAS. Also, the risk of
seroprevalence of H. pylori infection in patients with
severe OSAS is higher than those with moderate OSAS.
In other words, increased severity of OSAS is associated
with higher seroprevalence of H. pylori infection. The
observation of an association between H. pylori infection
and the severity of OSAS may be important for the
progression of OSAS. In previous studies on H. pylori
infection, no attention was paid to the subgroups in the
respiratory system diseases. Tsang et al'' investigated
the seroprevalence of H. pylori infection and active
bronchiectasis, and found that the patients with active
bronchiectasis were divided into 2 subgroups (produced
>5 ml sputum/24h and 0-5 ml sputum/24h), the
results revealed that the seroprevalence of H. pylori
was statistically different between the 2 subgroups.
Nevertheless, the same subgroups divided have not
been found in studies of chronic obstructive pulmonary
disease, lung cancer, and so forth.

In this study, H. pylori seropositivity of the controls
was 53.4%, which shows that H. pylori infection exists
at a high prevalence rate in China, as well as other
areas. Meanwhile, there was also significantly higher
seropositivity in OSAS patients than in controls; the
risk of seroprevalence of H. pylori infection in patients
with OSAS was higher than patients without OSAS.
Moreover, increased OSAS severity was associated
with higher seroprevalence of H. pylori. Regarding the
potential etiopathogenetic role of H. pylori infection
in OSAS, above all, H. pylori strains can stimulate the
host immune response and the release of a variety of
inflammatory cytokines, including interleukin-1 (IL-
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1), IL-8, and tumor necrosis factor-alpha (TNF-a), and
eicosanoids.”*” Helicobacter pylori can cause systemic
inflammation.”® However, systemic inflammation
was a constitutive component and a consequence of
OSAS.? Inflammation may contribute to anatomic
upper airway narrowing, abnormalities in upper airway
reflexes, upper airway collapsibility, and inspiratory
pharyngeal muscle dysfunction. These unfavorable
processes may increase the severity of OSAS setting up
a vicious cycle.*® Entzian et al*' revealed that TNF-a
might play a pathophysiologic role in OSAS. Therefore,
a pathogenic link may exist as both the H. pylori
infection and diseases are characterized by activation of
inflammatory mediators. The activation of inflammatory
mediators induced by H. pylori infection might lead to
the development of OSAS. In other words, it seems that
the association between the severity of the OSAS and
H. pylori might exist via inflammation.

Another potential pathogenetic mechanism could
be the spilling, or inhalation of H. pylori or its exotoxins
into the respiratory tract.'® Some studies discovered
that H. pylori had been isolated from many tissues,
such as oral cavity epithelium, dental plaque, tonsillar
tissues, and salivary secretions.’*** It might lead to H.
pylori accumulation in lung tissue.”> Although neither
identification of the H. pylori species in human bronchial
tissues, nor isolation of H. pylori from bronchoalveolar
lavage fluid has been achieved yet.*> We suppose that
H. pylori infection and airway obstruction during sleep
may effect each other. In this study, we did not find a
relationship between the controls and mild OSAS. It
is possible that the amount of H. pylori accumulation
in the respiratory tract is insufficient, the levels of
inflammatory mediators are low, and it could develop
mild OSAS.

As far as we know, biopsy-based methods have been
accepted as the gold standard to determine whether
subjects were infected with H. pylori. However, it was
difficult to take tissue biopsies in the present study,
so we preferred serological testing for H. pylori. The
sensitivity and specificity for the H. pylori antibody
tests are approximately 95%,% and the serological test is
non-invasive and easily performed.

In summary, this study suggests that patients with
OSAS have an increasing seroprevalence of H. pylori
infection, and the severity of OSAS increases with
seroprevalence of H. pylori infection. Our results should
be confirmed in a larger number of subjects. Further
studies should be undertaken, to study not only
infection, but also eradication of H. pylori to clarify the
pathogenetic mechanisms underlying this association
and to confirm our observed results.
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