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ABSTRACT

There is a recent epidemiologic and serologic ewigefor relationship betweerelicobacter pylori

(H. pylori) infection and Chronic Obstructive Pulmonary DisegCOPD). In order to assess the
relationship betweell. pylori infection and COPD and its impact on lung functwwa performed a
cross-sectional study including 84 never-smokindenmmatients with COPD and an equal number of
never-smoking males without chronic respiratoryedise matched to the COPD patients by age.
Evaluation of the study subjects included evaluatiéH. pylori serological status, baseline and post-
bronchodilator spirometry. We found significantljgher H. pylori seropositivity in COPD patients
than in controls (76.2 Vs 34.5%, p = 0.041). Thevatence oH. pylori seropositivity did not differ
significantly between patients with mild, moderaed severe COPD. Borderline significance was
registered for the difference of the forced exmirgtvolume in one second (FEMmean value between
seropositive and seronegative COPD patients (56.459.2, p = 0.063). The mean degree of FEV
reversibility did not differ significantly betweeseropositive and seronegative COPD patients. Our
findings indicate that in cross-sectional analybisre is higher prevalence bff. pylori seropositivity

in COPD than in non-COPD patients, as well as thapylori infection has not significant impact on
lung function in COPD patients.

Keywords: Baseline Spirometry, Chronic Obstructive PulmonBigease,Helicobacter Pylori, Never-
Smokers, Post-Bronchodilator Spirometry

1. INTRODUCTION decreased (63 and 52%, respectively), while dedtls due
to COPD increased 100% (Jeraizdl., 2005).

Chronic Obstructive Pulmonary Disease (COPD)  On the other side, exposure to microbes may résult
becomes one of the most important global publidtihea the modulation of immune system and an increasken
problems in the last decades affecting 9-10% ofathéts ~ risk of obstructive airways diseases (Fullertenal.,
aged over 40 years (Halbest al., 2006). COPD is the 2009). Helicobacter pylori (H. pylori) is a micro-
fourth leading cause of death in adults in the éthBtates ~ aerophilic spiral-shaped gram negative bacteriuat th
and is projected to be the third most common cafideath ~ chronically infects the stomach of more than 50%hef
by 2020 (Petty, 2003). Between 1970 and 2002, én th human population (varying from over 70% in devetgpi
United States death rates due to stroke and hisadsg  countries to less than 40% in developed countraes)
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represents the major cause of gastroduodenal paibsl 2.2, Study Subjects
(e.g., chronic active gastritis, peptic ulcer, Bl-ce
lymphoma and gastric carcinoma) (Wotherspebal.,
1999; Parsonnet al., 1991; D’Elioset al., 1997). Some
recent epidemiologic and serologic studies haverted

a relationship betweenH. pylori seropositivity,
especially of the high virulent cytotoxin-asssoethgene

A (CagA) positive strains and extra-gastroduodenal
diseases, such as vascular (coronary artery diseabe
stroke), metabolic (autoimmune atrophic thyroiditis
rheumatic (Henoch-Schonlein purpura), dermatologic
(chronic urticaria and rosacea), as well as regpiya
diseases (chronic bronchitis, COPD, bronchiectasis,

asthma and lung cancer) (Whincetial., 1996; Luist al., never smoked at all, or has never been daily smaker

19985 Tsz;:n@t a.ll" 199d8; Rougiﬁet al., 2006; .a]uret al . has smoked less than 100 cigarettes in his lifefividO,
20Q6, Behroozian an _Mora an, 2010). The acbmatl_ 1998; Leffondreet al., 2002).
of inflammatory mediators as a result of systemic

immune response induced by pylori infection may  2.3. Questionnaire
be potential explanation for these associations A questionnaire including demographic

(Kanbayet al., 2007). o characteristics, family history of COPD and Chronic
_In addition, results from some cross-sectionalie®id  pronchitis (CB) (taking into account the first-degr
indicated gender-dependent difference in the dedhin  rejatives), exposure to Environmental Tobacco Smoke
lung function associated withH. pylori infection. (ETS), as well as presence of accompanying diseases
Fullertonet al. (2009) reported lower lung function, i.e., was completed by all study subjects.

significantly lower Forced Expiratory Volume in one  Exposure to ETS or passive smoking was defined as
second (FEY) and Forced Vital Capacity (FVC) values, an exposure to tobacco combustion products from
in men with positive serology fot. pylori as compared to smoking by others (at home, workplace), i.e., as a
seropositive women. On the other side, controviersia presence of at least one smoker in the househaltbran
results have been reported regardihgoylori prevalence i, the workplace (DHHS, 1984; Jansenal., 2001). In

and smoking (considered as a major risk factor forgqqiion passive smokers were divided in two geoup

COPD): Higher, normal and lower seropositivity were re -
’ garding the number of hours per day they were
stated for smokers (Brennet al., 1997; Parasher and exposed to ETS (less or more than 4 h per day).

Eastwood, 2000; Ogihastal., 2000).
The present study is aimed at assessment of th@.4.H.Pylori Serological Status

relationship betweeHl. pylori infection and COPD and its

impact on lung function in never-smoking male pate

The study protocol underwent 84 never-smoking
males aged 39 to 74 years with COPD. Exclusioergait
for COPD patients were exacerbation of COPD in the
last month, history of antibiotic use in the lasbrth,
history ofH. pylori eradication and/or presence of other
chronic respiratory disease.

In addition, an equal group of never-smoking males
without chronic respiratory disease matched to the
COPD patients by age was studied as a control.
Exclusion criteria for controls were history of itic
use in the last month and historytbfpylori eradication.

Never-smoker was defined as a non-smoker who has

H. pylori serological status, i.e., quantitative
detection of serum Immunoglobuline G (IgG), was
evaluated using the Siemens Immuiitt000 assay (a
solid-phase, chemiluminiscent 1gG assay) (Siemens,
) . Germany). Seropositivity was considered in the azfse
2.1. Study Design and Setting finding of specific 1gG concentration equal or ménan

A cross-sectional study was carried out in the 1 U/mL, while the subjects with serum concentratifn
Department of Cardiorespiratory Functional Diagiosst ~SPecific 1gG equal or less than 0.9 U/mL were
at the Institute for Occupational Health of R. Mdoeia, ~ considered as  seronegative  Immdite 1000
Skopje-WHO Collaborating Center for Occupational Chemiluminiscent Technology, 2012.

Health and GALEN Collaborating Center in the period 2.5. COPD Diagnosis
March 2011-June 2012,

The study protocol was approved by the ethics The diagnosis of COPD was established according to
committee of the institution and each subject game the actual GOLD recommendations (GSD, 2012), i.e.,
informed consent before entering the study. COPD was considered in any study subject who had

2. MATERIALSAND METHODS
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dyspnea, chronic cough or sputum production and/or 2.8. Statistical Analysis

history of exposure to risk factors for the dlsease Continuous variables were expressed as mean values
(tobacco smoke, smoke from home cooking and heatingyith Standard Deviation (SD) and the nominal vagab
fuels and/or occupational dusts and chemicals). Theas numbers and percentages. Analyses of the data
diagnosis was proved by the presence of a postinvolved testing the differences in prevalence and
bronchodilator FEVFVC less than 0.70 suggesting comparison of the means. Chi-square test (or Fisher
persistent airflow limitation. exact test where appropriate) was used for testing
The severity of the disease in the COPD patients wa différence in the prevalence. Comparison of spirime
categorized according to the GOLD 2010 (GSD, 2012)measurements was performed by independent-samples

. . e ) T-test. A P-value less than 0.05 were considered as
spirometric classification as a mild COPD (REWC < statistically ~ significant. ~ Statistical analysis was

0.70; FEM < 80% predicted), a moderate COPD performed using the Statistical Package for theigBoc
(FEV/FVC < 0.70; 50%< FEV, < 80% predicted) and  Sciences (SPSS) version 11.0 for Windows.

a severe COPD (FEXFVC < 0.70; 30%= FEV; < 50%
predicted). 3.RESULTS

2.6. Basdline Spirometry , - Lo
Demographic characteristics were similar in both
The baseline spirometry, including measures of FVC, examined groupsTiable 1).

FEV,;, FEV/FVC and maximal expiratory flow at 25- The mean baseline values of all spirometric
75% of FVC (MEhs.79, was performed in all subjects parameters were significantly lower in COPD pasent
using spirometer Ganshorn SanoScope LF8 (GanshoriiTable 2).

Medizin Electronic GmbH, Germany) with recording th

best result from three measurements the value€wf F  Table1. Demographics of the study subjects

of which were within 5% of each other. The resuifs COPD patients Controls

spirometry were expressed as percentages of thenaracteristic (n =84) (n=84)

. . Age (years) 54%7.6 55.88.1
predicted vglues according to _ the actl_JaI BMI (kg/m?) 25 83.9 26.44.0
recommendations of European Repsiratory Societygpamily history 10 (11.9%) 7 (8.3%)
(ERS) and American Thoracic Society (ATS) (Miller of COPD or CB
et al., 2005). The combined reference equations forExposure to ETS 39 (46.4%) 44 (52.4%)
people aged 18 to 70 years, with a height range of’éxggzgg lrﬁz?etrt]ﬁgnthh ;f gégg/ﬁ’)) gi’ g;gg’/ﬁ’;

. . . X . 0 . 0
155-190 cm in males, published in the 1993 ERSAccompanying diseases
statement (Quanjeret al., 1993) were used for Aarterial hypertension 10 (11.9%) 12 (14.3%)

deriving predicted values. Diabetes mellitus type 2 6 (7.1%) 4 (4.8%)
Numerical data are expressed as mean value witidaste
deviation; frequencies as number and percentagstuafy

performed subjects with certain variable

2.7. Bronchodilator Reversibility Testing

Bronchial reversibility testing was
according to the actual GOLD spirometry guide.

. . Jablez. Mean baseline values of spirometric parameters in
Spirometric measurements were performed before an

the study subjects

20 min after administration of 40lg salbutamol by “spirometric COPD patients Controls

metered dose inhaler through spacer. Fixed airflowparameter (n=84) (n=84) P-value*
narrowing characteristic for COPD was considered if FVC (%pred) 70.412.3 96.49.2 0.000
post-bronchodilator FE¥FVC remained less than 0.70. FEV; (%pred) 57.39.2 88.111.2 0.000
The degree of FEVreversibility was expressed as % FEV/FVC 0.620.05 0.7&0.07  0.000

FEV; reversibility ([post-bronchodilator FEV-pre-  MEFes7s(%pred) 44.214.8 73.616.7 0.000
bronchodilator  FEV}/pre-bronchodilator  FEM100). Data are expressed as mean value with standarctidevi

. . COPD: Chronic Obstructive Pulmonary Disease; FV@rcéd
Significant FEV{ improvement (a change more than 12% Vital Capacity; FEV\: Forced Expiratory Volume in one second;

and more than 200 mL) in the presence of fixedaairf  MEF, ;¢ Maximal Expiratory Flow at 25-75% of FVC; % pred:
limitation did not negate a diagnosis of COPD. % of predicted value. *Compared by Independent-sesiiptest.
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Table 3. Characteristics of the disease in the COPD patients
COPD patients
(n=84)
9.24+3.4

Characteristic

Mean COPD duration (years)
COPD severity

Mild COPD

Moderate COPD 28 (33.3%)
Severe COPD 24 (28.6%)
Numerical data are expressed as mean value witidaste
deviation; frequencies as number and percentagstualy
subjects with certain variable. COPD: chronic ohgine
pulmonary disease.

32 (38.1%)

Table4. Mean baseline values of spirometric parameteks.in
pylori seropositive and seronegative COPD patient

H. pylori H. pylori
Spirometric seropositive COPD seronegative COPD
parameter patients (n = 64) patients (n = 20) P-value*
FVC (%pred) 69.2+10.8 70.9+11.3 0.127
FEV: (%pred) 56.4+8.4 59.2+10.6 0.063
FEV./FVC 0.61+0.02 0.62+0.06 0.098
MEF,s.75 (%opred) 45.3x12.9 43.9+15.8 0.104

Data are expressed as mean value with standardtideviH.
pylori: Helicobacter pylori; COPD: Chronic Obstructive

Pulmonary Disease; FVC: Forced Vital Capacity; FEV

Forced Expiratory Volume in one second; MEf: Maximal
Expiratory Flow at 25-75% of FVC; % pred: % of praed
value. *Compared by Independent-samgldest

Table5. Mean post-bronchodilator values of spirometric

100
90 1
50 | 76.2%
70 1
60 1
50 1
40 1

Percentage (%)

Controls

COPD patients
H. pylori seropositive subjects

Fig. 1. Prevalence of. pylori seropositivity in the examined
groups

1004
a0 1
80 1
70 1
60 1
50 1
40 1

78.6%
68.7%

Percentage (%o)

MildCOPD ModerateCOPD  Severe COPD

H. pylori seropositive subjects

parameters i. pylori seropositive and seronegative Fig. 2. Prevalence oH. pylori seropositivity in the patients

COPD patients

H. pylori H. pylori

Seropositive  seronegative
Spirometric COPD patients COPD patients
Parameter (n=64) (n=20) P-value*
FVC (Ypred) 70.3+¥11.6 71.4+12.1 0.188
FEV,(%pred) 58.7+10.4 60.5+11.8 0.074
FEV,/FVC 0.62+0.04 0.62+0.07 0.109
MEF,5 7§%pred) 46.9+14.2 45.2+13.9 0.131

Data are expressed as mean value with standardtidevH.
pylori: Helicobacter pylori; COPD: Chronic Obstructive

Pulmonary Disease; FVC: Forced Vital Capacity; FEV

Forced Expiratory Volume in one second; MEf: Maximal
Expiratory Flow at 25-5% of FVC; % pred: % of predit
value.*Compared by Independent-samplegest

with mild, moderate and severe COPD

The prevalence ofl. pylori seropositive subjects in
the patients with mild, moderate and severe COPD is
shown onFig. 2. There was no significant difference in
the prevalence ofH. pylori seropositivity between
patients with mild and moderate COPD (68.7% vs.
79.2%, p = 0.104; Chi-square test), mild and severe
COPD (68.7% vs. 78.6%, p = 0.112; Chi-square test),
well as between patients with moderate and severe
COPD (79.2% vs. 78.6%, p = 0.279; Chi-square test).

With exception of the mean FE\baseline value
where a borderline significance was registeredgethes
no significant difference in the mean baseline ®alof
the other spirometric parameters between seropesiti

Characteristics of the disease in the COPD patientéand seronegative COPD patient&alfle 4). The mean

are presented ohable 3.

baseline spirometric values did not differ sigrafitly

The prevalence dfi. pylori seropositive subjects was between seropositive and seronegative controls.

significantly higher in the group of COPD patients

(76.2% Vs. 34.5%, P = 0.041; Chi-square tdsity.(1).
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Similar results were registered regarding the mean
post-bronchodilator spirometric values in seropusit
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and seronegative COPD patientsable 5). The mean
post-bronchodilator spirometric values did not eliff

The studies that investigated the relationship eetw
H. pylori infection and COPD is often difficult to compare

significantly between seropositive and seronegativepecause of differences in the study design, asaséh the

controls.

The degree of FEMreversibility expressed as % FEV
reversibility was significantly higher in COPD atts than
in controls (10.22.3 Vs 4.#2.1, p = 0.000; Independent-
samples T-test). The mean value of % FEAXersibility in
H. pylori seropositive COPD patients was similarit®
mean value in seronegative COPD patients #8017 vs.
9.9+2.9, P = 0.119; Independent-samplesst).

4. DISCUSSION

COPD remains frequent and costly disease
representing one of the principal demands of thelipu
health worldwide.
noxious particles, such as occupational exposures a

Inhaled tobacco smoke and other

study population and study protocol. In the prestumty
we assessed the relationship betweempylori infection
and COPD and its impact on lung function invesiigpa
group of never-smoking COPD patients and a group of
never-smoking males without chronic respiratoryedse.
The examined groups included subjects with similar
demographic characteristics. In either group theas a
large proportion of passive smokers that is sintitaits
prevalence in R. Macedonia documented in our pusvio
studies (Minowt al., 2006; 2008).

We found significantly higher prevalence of
seropositive subjects in the group of COPD patiémas

in the control group with no significant differenoethe

smoke from biomass fuels, are the most importantH- Pylori seropsotivity between the subjects with mild,

exogenous factors that influence disease developameh
progression (GSD, 2012; Chatit al., 2008). On the
other side,H. pylori infection, a lifelong and often
asymptomatic infection of the stomach, profoundtgra
gastric immune response that may lead to systefifeicte

H. pylori persistence leads to chronic inflammation and
immune stimulation, which could contribute to sewer
extra-gastroduodenal pathologies (Pellicah@l., 1999;
Kowalski et al., 2006; Islami and Kamangar, 2008;
Najafizadelet al., 2007).

As it is mentioned above, the results of several
studies emphasis the relationship betweén pylori
infection and chronic bronchial inflammatory disers,
e.g., chronic bronchitis, COPD and bronchiectasiss
believed that the release of proinflammatory cyteki
e.g., Interleukin-1 (IL-1), IL-8, IL-17, IL-23 an@umor
Necrosis Factot: (TNF+y), stimulated byH. pylori
infection plays a role in the chronic inflammatio
bronchi (Roussost al., 2006; Jafarzade#t al., 2009;
Cornwell et al., 2010). Moreover, serum levels of these
cytokines normalize following eradication theragytb
pylori (Kountouraset al., 2000). There is a need of
further studies to assess whether eradication plyera
of H. pylori may modify the course of COPD
(Hashemi et al.,, 2011). The impact of chronic
infections, e.g.H. pylori, Chlamidia pneumoniae (C.
pneumoniae) and Cytomegalovirus (CMV) infections,
on COPD development and severity actually is
investigated in the United States in a large potara

based sample in a MESA-Lung study, an extension ofpylori

the Multi-Ethnic Study of Atherosclerosis (MESA)
study (Hankinsoret al., 2010).
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moderate and severe COPD. Significantly higher
seropositivity toH. pylori was detected in several studies
which investigated the relationship between COPD an
H. pylori infection. In the study including COPD patients
and healthy controls matched by sex and age, Genakr
(2007) reported significantly higher prevalence Hf
pylori seropositive subjects among COPD patients with
no significant difference in gender, age and smpkin
status between seropositive and seronegative COPD
patients. Similarly, in the study including COPDtipats
and age- and sex- matched controls, Roussoal.
(2005) reported significantly higher prevalence Hbf
pylori infection, as well as significantly higher
prevalence of CagA-positivid. pylori infection in COPD
patients. In the study including patients with CBda
controls matched by sex and social status, Caatedll.
(1999) reported significantly higher prevalence tof
pylori seropositive subjects in the group of subjecté wit
CB. On the contrary, Hashenat al. (2011) reported
similar prevalence ofH. pylori seropositivity in a case-
control study including COPD patients and age and s
matched controls with pulmonary diseases other than
COPD (asthma, lung cancer and sarcoidosis) with no
significant difference irH. pylori seropositivity between
the patients with mild, moderate and severe CORi2 T
absence of significant difference in the prevaleotél.
pylori seropositivity between COPD and non-COPD
patients may be due to the increased prevalendd. of
seropositivity in  controls  with  chronic
inflammatory or malignant respiratory disordersg(e.
asthma or lung cancer).
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With exception of borderline significant differenize 5. CONCLUSION
the mean values of baseline and post-bronchodilator
FEV,, we did not register significant difference in the
mean values of the other measured spirometric
parameters between seropositive and seronegatiBbCO
patients. There was non-significant FEYeversibility
betweenH. pylori seropositive and seronegative COP
patients. In our previous study in which we invgsted

In conclusion, in a cross-sectional study including
never-smoking male COPD patients and non-COPD
matched controls we found significantly higher
D prevalence oH. pylori seropositivity in COPD patients
with no significant difference between patients hwit

the impact ofH. pylori infection on lung function and mild, ~moderate and severe COPD. Borderline

severity of bronchial hyperresponsiveness in subjec Significance was registered for the difference bé t
with allergic asthma, we did not register signifita FEV; mean value between seropositive and seronegative

difference in the mean values of measured spiréenetr COPD patients, while the mean values of other nreasu

parameters between seropositive and seronegativéPirometric parameters, as well as the mean degfree
allergic asthma patients (Min@tal., 2011). In the study FEV1 reversibility did not differ significantly. Our
conducted by Gencet al. (2007) mentioned above, they findings support the need of further larger prosipec
reported significantly lower FEMvalues in seropositive  studies in order to assess the complex relationship
as compared to seronegative COPD patients. ThebetweerH. pylori infection and COPD.

difference between these groups regarding FVC and

FEV/FVC was statistically non-significant (Genaatral., 6. REFERENCES
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