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Abstract: Problem statement: There is evidence thatelicobacter pylori (H. pylori) infection may
modify immune response and decrease the risk dfmastand other allergic diseases, as well.
Approach: To assess the impact bff pylori infection on lung function parameters and seveuity
Bronchial Hyperresponsiveness (BHR) in subjectshwatlergic asthma. A cross-sectional study
including 38H. pylori positive subjects with allergic asthma (18 maled 20 females, aged 21-54
years) and an equal numbertbfpylori negative subjects with allergic asthma studied asntrol was
carried out. The impact ofl. pylori infection was assessed by comparison of meanesati
spirometric parameters and BHR severity (measurgdhistamine challenge and expressed as
provocative concentration of histamine that calde¥; fell by more than 20% of its base value-PC
20) between two examined groupesults: The mean values of spirometric parameters werdagim
in both examined groups. The mean PC20 was lowtreigroup of subjects with allergic asthma and
serological evidence of exposureHopylori but statistical significance was not reached (2/893.14
mg mL™?, P > 0.05).Conclusion: Our findings indicate that in cross-sectional gsisl there is no
significant relation betweeH. pylori seropositivity and the values of spirometric pagtars and the
degree of BHR severity in subjects with allergithaza.

Key words: Allergic asthma, bronchial hyperresponsivenedselicobacter pylori, histamine
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INTRODUCTION pylori is a Gram-negative bacterium that chronically
infects the stomach of more than 50% of the human
There is a strong evidence about the significanpopulation (varying from over 70% in developing
increase in the prevalence of allergic asthma ahdro countries to less than 40% in developed countaes)
allergic diseases in the last decades worldwidetheit represents the major cause of gastroduodenal
causes of this increase remain largely unknownpathologies (Wotherspoat al., 1991; Parsonnet al.,
Suggested explanations include effects of air pafits  1991). H. pylori gastric colonization is followed by
(e.g., diesel exhaust), changes in smoking hatyigg = mucosa infiltration of polymorphonuclear leukocytes
of dwelling, family size (i.e., number of siblings) macrophages and T-helprer type 1 (Thl) lymphocytes
exposure to orofecal infections (Mutius and Searswith production of interleukin 12 (IL-12) and
2003; Matricardiet al., 2000; 2002; Salwt al., 1999; interferony (IFN- y) (D’Elios et al., 1997). On the
Ball et al., 2000). other side, allergic asthma and other allergic atiss
There is a recent evidence of inverse associatioare orchestrated by T-helper type 2 (Th2) cytokines
between theHelicobacter pylori (H. pylori) infection  such as IL-4 and IL-5 (i.e., Th 2 inflammation) (Bes,
and the frequency of allergic asthma and othergitle 2003). This type of inflammation may be inhibitegd b
diseases (Blaseat al., 2008; D’Elioset al., 2009). H.  IL-12 and IFN-y, i.e., in subjects with allergic asthma
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the typical Th2 response can be redirected towdrl T Seropositivity was considered in the case of figdin
by the neutrophil-activating protein of Hpylori of specific IgG concentration equal or more than 1
(Amedeiet al., 2006; Codolat al., 2008). U/mL, while the subjects with serum concentration
In addition, there is a evidence that Phylori of specific IgG equal or less than 0.9 U thiwere
infection is associated with reduced growth indtgh  considered as seronegative Immdlite 1000
and with consecutive negative impact on lungChemiluminiscent Technology.
development (Perriet al., 1997; Hankinsonet al.,
1999). The chronic inflammatory response relatedl.to Allergic asthma diagnosis: According to the actual
pylori infection is considered to be a potential riskrecommendations of the (Batemast al., 2008),
factor for accelerated age-dependent decline iy lun(GINA), a clinical diagnosis of allergic asthma was
function which may result in lower lung function based on the presence of asthma symptoms (i.e.,
(Pavordet al., 2006). episodic breathlessness, wheezing, cough and chest
To our knowledge, there is only few studies thattightness), one or more positive skin prick tests t
investigated the association between exposure to HOmmon inhalant allergens, spirometry and on the
pylori infection and objective measures of asthma andpositive histamine challenge (Dreborg and Frew3)99

lung function. on lung function parameters and Sgye

of Bronchial Hyperresponsiveness (BHR) in subjectsSkin prick tests: Skin Prick Tests _(SPT) to common
with allergic asthma. The present study aimed ajnhalant allergens were performed in all subjectshe

investigation of the impact of Hylori infection on volar part of the forearm using commercial allergen

lung function and BHR by comparison of spirometric €Xtracts (Torlak, Serbia ‘and Montenegro) of birch
parameters and degree of BHR severity (expressed 42000 PNU), grass mixed (5000 PNU), plantain (5000
provocative concentration that causes FEV1 fell byP NU), fungi mixed (4000 PNU)Dermatophagoides
more than 20% of its base value-PC 20) between Bieronyssinus (3000 PNU), dog hair (4000 PNU), cat
group of subjects with allergic asthma with 'Ur (4000 PNU) and feathers mixed (4000 PNU). Al
serological evidence of exposure to pylori and a  €Sts included positive (1 mg miL histamine) and

group of subjects with allergic asthma and negativenegative (0.9% saline) controls. Prick tests were

serology for H. pylori. considered positive if the mean wheal diameter 20 m
after allergen application was at least 3 mm latban
METERIALSAND METHODS the size of the negative control (Dreborg and Frew,

1993; Bousquett al., 2012). Atopy was defined as the
Study design and setting: A cross-sectional survey presence of at least one positive SPT to common
was carried out in the Department of inhalant allergens (Frew, 2003).
Cardiorespiratory Functional Diagnostics at the
Institute for Occupational Health of R. Macedonia, Spirometry: Spirometry, including measures of Forced
Skopje-WHO Collaborating Center for OccupationalVital Capacity (FVC), FEY, FEVy/FVC ratio and
Health and GALEN Collaborating Center in the maximal expiratory flow at 50, 25 and 25-75% of FVC
period May 2011-January 2012. (MEFso, MEF,s and MERs-s respectively), was
performed in all subjects using spirometer Poweegzub
Spiro for LF8 (Ganshorn Medizin Electronic GmbH,

symptoms suggestive for asthma underwent diagnostig’ermany) with recording the best .result from .three
protocol for allergic asthma. Diagnostic criterietngg ~ Mmeasurements the values of REf which were within

of them, 18 males and 20 females, aged 21-54 years. 5% of each other. The results of spirometry were

In addition, an equal group of Hdylori negative expressed as percentages of the predicted values
subjects with allergic asthma matched by sex aedag according to the actual recommendations of European
H. pylori positive subjects with allergic asthma were Repsiratory Society (ERS) and American Thoracic
studied as a control. All study subjects were infed ~ Society (ATS) (Milleret al., 2005; Clausest al., 1997).
about the study and their written consent was obthi

Study subjects: Fifty four subjects with positive
serological finding for H. pylori infection and

Histamine challenge: The histamine challenge test was
H. pylori serological status: H. pylori serological performed according to the actual ERS/ATS
status, i.e., quantitative detection of serumrecommendations (Sterkt al., 1993; Crapoet al.,
immunoglobuline G (IgG), was evaluated using the2000). Concentrations of 0.5, 1, 2, 4 and 8 mg'mL
Siemens Immulit® 1000 assay (a solid-phase, histamine (Torlak, Beograd) were prepared by diluti
chemiluminiscent 1gG assay) (Siemens, Germany)with buffered saline. The doses of aerosol gendraye
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Pari LC nebulizer with output rate 0.17 mL flinvere Sensitization to common inhalant allergens in the
inhaled by mouthpiece. Subjects inhaled increasingtudy subjects is given on Table 2. Mite sensitizat
concentrations of histamine using a tidal breathingvas the most important individual common allergen
method until FEV fell by more than 20% of its base With no statistical difference between sensitized
value (provocative concentration 20-PC20). The tesBubjects in both examined groups (Table 2).

was considered positive if PC20 was equal or Ie88 t  1apje 1: pemographics of the study subjects

4 mg mL* (Sterket al., 1993; Crapat al., 2000). H. pylori H. pylori
According to the ATS recommendations, BHR Common positive subjects negative subjects

was categorized as moderate to severe BHR (PC20 Lﬂ?ﬁ:ﬁ ‘;V'sttrr'"?]'lfzﬂ'i 28) Wg;ﬁr'lg%f: 28)
1.0 mg mL"), mild BHR (PC20= 1.0-4.0 mg mL’) Males/females ratio 0.9 0.9
and borderline BHR (PC20>4.0 mg m). (Crapoet  Age (years) 37.448.7 37.8¢7.5
al., 2000). BMI (kg/m?) 25.33.9 25.745.1

Mean IgG concentration 43114 0.540.1

(U/mg)
Statistical analysiss Continuous variables were Family history of asthma 4 (10.5%) 3 (7.9%)

expressed as mean values with Standard Deviatiopmoking status

. . Daily smokers 10 (26.3%) 12 (31.5%)
(SD), whereas the nominal vanablgs as numbe_rs angloking experience (years) 17.8+5.7 16.446.8
percentages. Analyses of the data involved tedtieg Cigarettes per day 15.946.1 14.845.9
differences in prevalence and comparison of thensiea Pack-years smoked 12.3+3.7 11.4+4.4

; : ) X-smokers 3(7.9% 4 (10.5%
Chi-square test (or Fisher's exact test wherq'ié1ssivesmokers 15(28.3%) 9((23.70}))

appropriate) was used for testing difference in theaccompanying diseases
prevalence. Comparison of spirometric measurement&rterial hypertension 5 (13.2%) 3 (7.9%)
. 1l T 0, 0,

and PC20 values was performed by independenf2iabetes melliiustype2 2 (5.3%) _3(7.9%)

les T-test. A P-value less than 0.05 was ceresid Numerical data are expressed as mean value witlastz deviation;
samp > e e e - frequencies as number and percentage of studycsibjéth certain
as statistically significant. Statistical analysi8as variable.H. pylori: Helicobacter pylori; BMI: body mass index; kg:
performed using the Statistical Package for theigboc kilogram; m: meter; IgG: immunoglobulin G; U: uniig: miligram

Sciences (SPSS) version 11.0 for Windows. Table 2: Sensitization to common inhalant allergens both
examined groups
RESULTS H. pylori H. pylori
positive subjects  negative subjects
Common with allergic with allergic
Demographic characteristics were similar in bothinhalant allergen _asthma (n=38) asthma (n = 38)vale *
; i : ; : ;. Birch 7 (18.4%) 5 (13.2%) 0.233
H. pylori positive and negative subjects with allergic Grass mixed 14 (36.8%) 11 (28.9%) 0129
asthma (Table 1). Plantain 9 (23.7%) 7 (18.4%) 0.217
Fungi mixed 6 (15.8%) 7 (18.4%) 0.288
- D. pteronyssinus 21 (55.3%) 23 (60.5%) 0.183
4 Dog hair 2 (5.3%) 3 (7.9%) 0.349
~ Cat fur 5 (13.2%) 4 (10.5%) 0.307
’4:‘ 259 3.14 Feathers mixed / / /
@ 3 : Data are expressed as number and percentage efuithe subjects
g with certain variable. H. pylori: Helicobacter pylori; D.
= : ’ ; .
a pteronyssinus: De_:rmatophagm des pteronyssinus. *Tested by chi-
= 27 square test (or Fisher's exact test where apptepria
= Table 3: Mean values of spirometric parameters ath bkexamined
11 groups
H. pylori positive H. pylori negative
Spirometric subjects with allergic  subjects witleajic
04 parameter asthma (n = 38) asthma (n = 38) P-value*
H. pylori+ subjects with H. pylori-subjects with FVC (%pred) 89.7+10.8 88.4+9.3 0.105
allergic asthma allergic asthma FEV, (%pred) 816+79 82.8+10.2 0.131
) FEV4/FVC% 778 +6.7 78.4+8.1 0.226
Study subjects MEFso (%pred)  68.9 +16.3 66.5+12.9 0.144
MEFs (%opred)  63.2+17.1 64.6 +14.8 0.162
MEFs.75(%pred) 78.2 +15.8 76.4+12.2 0.129

Fig. 1:Mean PC20 in H. pylori positive and H. pylo Data are expressed as mean value with standareltidevH. pylori:

negative subjects with allergic asthma PC20:Helicobacter pylori; FVC: forced vital capacity, FEV forced
. f hi . . 20% fall i expiratory volume in one sec; MEF MEF;s, MEFR:s.7s maximal
concentration of histamine causing a % fa Inexpiratory flow at 50, 25 and 25-75% of FVC, respeaty; % pred:

FEV1; H. pylori:Helicobacter pylori % of predicted value. *Compared by independent-$esrip-test.
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We found similar mean values of spirometric al., 1999). In the present study we found similar mea
parameters in both examined groups (Table 3). values of FVC, FEYand FEV{/FVC ratio, as well as of

We found lower BHR severity (expressed as aMEF parameters, in both examined groups. Similar
mean PC20) in Hpylori positive than in H.pylori findings were reported by Fullert@hal. (2009) in their
negative subjects with allergic asthma, but thepopulation-based study in adults that investigated
difference was statistically non-significant (2.88g  impact of exposure tbl. pylori on lung function, atopy
mL™? Vs 3.14 mg ml}, p = 0.117; independent- and asthma. Namely, in cross-sectional analysig the

samples T-test) (Fig. 1). found lower lung function as measured by FVC and
FEV; but this association disappeared after statistical
DISCUSSION adjustment for either height or socio-economicustat

In addition, longitudinally analysis indicated thiit

According to the results of several studiesylori pylori serological status had no effect on the decline in
infection is associated with polarization of immunelung function over 9 years.
system with decreased risk for development of asthm  BHR, defined as an exaggerated response to the
and associated allergic disease (Cremonini andronchoconstrictor (including pharmacological agent
Gasbarrini, 2003; Shiotamt al., 2008). Results from non-isotonic aerosols, cold air, exercise, envirental
the Bristol Helicobacter Project indicated that H.allergens and occupational sensitizers) is onaekey
pylori infection is associated with substantially features of asthma (Sterk and Bel, 1989; Joos and
reduced risk for three atopic diseases (asthma® Connor, 2003). BHR is not specific only for astam
allergic rhinitis and atopic deramtitis) (McCure¢  and may occur in the course of other diseases, asich
al., 2003). However, results of some other studie$OPD, allergic rhinitis, atopic dermatitis, cystic
did not find significant difference in levels of H. fibrosis and congestive heart failure (Bel and @zan
pylori antibodies in studies of atopy, asthma and2003; Tashkiret al., 1992). The hyperreactivity of the
wheezing (Juret al., 2005; Canet al., 2009). airways in subjects with asthma is related to tbgree

On the other side, it has been suggested tha&f allergic inflammation, as measured by histanone
exposure toH. pylori is associated with a decrease inmetacholine challenge (Barnes, 2003). In contrast t
lung function and may be a contributing risk fadimr ~ COPD, BHR in subjects with asthma is not related to

chronic Obstructive Pulmonary Disease (COPD)the basic FEYvalue and has higher severity (moderate
(Roussot al., 2003). In the present study o severe and mild BHR) which is related to blood
including H. pylori positive and negative subjects with €0sinophil count and total serum Immunoglobuline E
allergic asthma we assessed the impact of expasure (I9E) (Josephset al., 1990). In the study of
H. pylori on lung function parameters and BHR severity.(Fullertonet al., 2009), mentioned above the authors
The examined groups included subjects with similafound similar prevalence of BHR (defined as a
demographic characteristics. In either group tiveae a  Provocative dose causing FEVell by more than
large proportion of daily and passive smokers, etbas ~ 20% of its base value-PD20) in subjects with
a low proportion of ex-smokers, that is similarite ~ POSitive and negative serology fbi pylori (Hole et
prevalence in R. Macedonia documented in our pusvio & 1996). In the present study we found lower

studies (Minovet al., 2006; 2008) and indicate still degree of BHR severity if. pylori positive than in
insufficient anti-smoking activities. H. pylori negative subjects with allergic asthma but

Mite sensitization and grass pollens were the modf'e difference did not reach statistical significan
The present study has some limitations. First,

important common inhalant allergens in the subjets . . .
both examined groups. Similar pattern of aIIergiCreIatlver small number of the subjects in the gtud
o B . . groups could have certain implications on the data
sensitization was also registered in our previeusies on  gpiained and its interpretation. Second, the study
allergic asthma among adults in R. Macedonia (Migov design, i.e., cross-sectional analysis, could #lave
al., 2003; Karadzinska-Bislimovsieaal., 1999). implications on the data obtained and its integtiet.
Adult lung function is a consequence of the peakThird, the serological data for exposureHopylori is
lung growth attained by the third decade and thainable to distinguish current from prior infectinhich
subsequent rate of lung function decline occuriimg limits interpretation of the associations observéte
the subsequent adult life (Sherdl al., 1989; Holeet  strength of the study is the comparison of the elegf
al.,, 1996). As it was mentioned aboue. pylori BHR severity between subjects with allergic asthma
infection is associated with growth delay in chiéldr with positive and negative serology fblt pylori that,
and has a negatively impact on lung development antb our knowledge, so far has not been reported in
lower lung function (Perrit al., 1997; Hankinsoret ~ published literature.
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CONCLUSION Crapo, R.O., R. Casaburi, A.L. Coates, P.L. Enragid
J.L. Hankinson, 2000. Guidelines for methacholine

. g . . ; : and exercise challenge testing-1999. Am. Respir.
H. pylori positive and negative subjects with allergic . ) i
asthma we found similar mean values of spirometric_ C'it- Care Med., 161: 309-329. PMID: 10619836

parameters, as well as similar degree of BHR sgyeri Cremonini, F. and A. Gasbarrini, 2003. Atopy,

In conclusion, in a cross-sectional study inclgdin

in both examined groups. Our findings support teech Helicobacter pylori and the hygiene hypothesis.
of further larger prospective studies in order $3ess Eur. J. Gastroenterolo Hepatol., 15: 635-636.
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