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Abstract: Allergic rhinitis (AR) is a major chronic respiratory disease because of its
prevalence, its impacts on the quality of life, economic burden and links with asthma.
A significant relationship between the severity of rhinitis and prevalence of asthma in
allergic patients was found both in patients suffering from seasonal rhinitis and in those
suffering from perennial allergic rhinitis (PAR) and asthma. The aim of the study was to
investigate allergy phenotypes in patients with intermittent allergic rhinitis (IAR) and
persistent allergic rhinitis (PAR) in residents of Zagreb, and to determine if there were
any other differences in the clinical (in vivo) and diagnostic (in vitro) presentations of the
phenotype of subjects suffering from different types of rhinitis. 205 subjects were divided
into 2 groups, 102 with IAR sensitized to ragweed pollen (Ambrosia elatior) and 103 with
PAR sensitized to house dust mites (Dermatophagoides pteronyssinus and Dermatopha-
goides farinae). The diagnosis was based on a detailed medical history, examination and
diagnostic tests (spirometry, reversibility after appliance of salbutamol, skin prick test,
and total IgE). Rhinitis symptoms in subjects with IAR were significantly different than
in those with PAR. Sneezing and a runny, itchy nose were frequently present in the IAR
group, but not in the PAR group. Prevalence of the coexistence of asthma was higher in
the PAR group (35:57%), as well as more severe clinical phenotype of asthma. The cov-
ariation of sensitization was similar (70:74%). The most frequent sensitization in the IAR
group was found to house dust mite (38%), and in the PAR group to animal dander (40%).
The clinical presentation of the IAR was different from that of the PAR. The prevalence
of coexisting asthma was significantly higher in the PAR group. The covariation of sen-
sitization was similar.
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DIFFERENT PHENOTYPES OF INTERMITTENT AND PERSISTENT RESPIRATORY

INTRODUCTION

Allergic rhinitis (AR) is a major chronic respiratory dis-
ease because of its prevalence, its impacts on the quality of
life, economic burden and links with asthma [8, 11]. Many
patients with AR are unaware of their pathology and few
seek help from health professionals [12]. AR is often as-
sociated with other respiratory disorders such as sinusitis,
otitis, as well as with atopic dermatitis/eczema, urticaria,
angioedema, oral allergy syndrome and sun or aspirin
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hypersensitivity but the most important co-morbidity is
with asthma. AR was found to be a risk factor for develop-
ing asthma, a chronic inflammatory disorder of the airways,
in which many cells and cellular elements play an impor-
tant role [5]. The chronic inflammation is associated with
airway hyperresponsiveness, chest tightness and coughing,
particularly at night or in the early morning. These epi-
sodes are usually associated with widespread variable air-
flow obstruction within the lungs, which is often reversible,
spontaneously or with treatment [15]. Furthermore, it was
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found that the treatment of rhinitis could improve asthma
control [28]. It has recently been proposed that rhinitis and
asthma are manifestations of a single chronic inflammatory
syndrome, suggesting that the severity of rhinitis may cor-
relate with the increased prevalence of asthma [14, 18, 19,
23, 24, 26]. A study by Guerra ef al. demonstrated that the
severity of rhinitis is a risk factor for developing asthma,
irrespective of the presence of an allergy [16]. A signifi-
cant relationship between the severity of rhinitis and the
prevalence of asthma in allergic patients was found both in
patients suffering from pollen-sensitive rhinitis [6], and in
those suffering from perennial-allergic rhinitis (PAR) and
asthma [13]. A French observational cross-sectional study
of asthmatic patients in everyday general medical practice
suggested that AR was associated with more severe asthma,
with more difficulty in controlling asthma, and substantial
impairment in quality of life [21].

Zagreb, the capital of Croatia, is on the western edge of
the Pannonian Plain which is one of the 3 endemic areas for
Ambrosia elatior in Europe, together with southern France
(the Rhone valley) and northern Italy (Lombardy). In the
continental climate, the pollen season of Ambrosia elatior
is late summer. Each plant produces tens of thousands of
pollens which become airborne soon after their produc-
tion and wind can spread them for many kilometres. In the
continental climate, especially in humid regions, mites are
ubiquitous. In Zagreb, symptoms of rhinitis caused by sen-
sitization to mites are most intense during the spring and
autumn when the greatest humidity occurs.

The aim of this study was to investigate whether persis-
tent rhinitis represents a greater risk of asthma occurrence
than intermittent rhinitis in the analyzed sample of resi-
dents of Zagreb, and to determine if there were any other
differences in the clinical (in vivo) and diagnostic (in vitro)
presentations of the phenotype of subjects suffering from
different types of rhinitis.

SUBJECTS AND METHODS

In total, 205 patients with AR symptoms referred to a
specialist were included in this study and divided into 2
subgroups, comprising 102 subjects with intermittent and
103 subjects with persistent rhinitis, respectively. Sensiti-
zation to short season ragweed pollen, Ambrosia elatior,
(Amb e) and sensitization to house dust mites Dermatopha-
goides pteronyssinus (Der p) and Dermatophagoides fari-
nae (Der f) were chosen as a representative of intermittent
and persistent rhinitis respectively. In the Croatian region,
during the 2002-2005 seasons, the highest rate of airborne
ragweed pollen was recorded in August and September
[25]. In the northern part of Croatia, the allergen Der p
is a more frequent cause of sensitization than Der f, the
ratio being 97%:84%, respectively [27]. The diagnosis of
AR and asthma was based on a “one-to-one doctor-patient™
interview by an experienced respiratory specialist, a physi-
cal examination, spirometry, bronchoreversibility test after
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appliance of salbutamol and diagnostic skin prick tests. All
the patients had a history documented for at least 2 previous
years. The subjects were diagnosed as having intermittent
or persistent rhinitis after a detailed consultation between
the patient and the physician on frequency and intensity
of their symptoms, and the duration of symptoms, either
during the pollen season, or throughout the whole year, for
2 consecutive years. The following symptoms were taken
into account: sneezing, watery or seromucous secretion,
nasal blockage, nasal or other mucous itching [33]. When
some or all of the mentioned symptoms lasted for less than
4 weeks subjects were classified as having only intermittent
allergic rhinitis (IAR) [5]. When the symptoms lasted more
than 4 weeks or occurred more frequently than 4 days in a
week, subjects were classified to have persistent allergic
rhinitis (PAR). The symptoms which were considered asth-
matic were: a chronic cough and/or wheezing, shortness
of breath, chest tightness, exercise impairment, attacks of
breathlessness, a nocturnal cough, phlegm production or
sleep disturbance. The severity of asthma was classified ac-
cording to Global Initiative for Asthma (GINA) into inter-
mittent, mild persistent, moderate or severe persistent asth-
ma [15]. The age at the onset of symptoms, their frequency
and duration, the specific triggers, and the effectiveness
of asthma medications administered were also recorded.
The presence of other allergy diseases, including aspirin
hypersensitivity, was also recorded. The next step was a
physical examination followed by spirometry. Spirometry
was performed at least 3 times by forced expiration on a
Vitalograph apparatus with a pneumatachograph. The best
attempt was selected, and forced expiratory volume in the
first second (FEV ) was recorded in the body temperature
pressure saturated (BTPS), according to the standard spi-
rometric procedure (ATS) [1] and compared with the ref-
erent values, according to the European Community for
Coal and Steel [29]. Obstructive ventilatory disorder was
considered when FEV | was less than 80% of the predicted
value, and the FEV /FVC ratio under 0.7. The bronchodila-
tor reversibility was tested with 400 ug of the short acting
B,-agonist (salbutamol) and considered positive if the FEV,
increased by 12% and/or 200 ml after 15-30 minutes [32].
Skin prick tests were performed on the forearm, with 12
aeroallergens manufactured by ALK-ABELLO, Denmark
(tree pollen mixture, grass pollen mixture, ragweed pol-
len mixture, short ragweed (4dmbrosia elatior), mugwort
(Artemisia vulgaris), plantain (Plantago lanceolata), dan-
delion (Taraxacum vulgare), Dermatophagoides pteronys-
sinus, Dermatophagoides farinae, cat dander, dog dander,
moulds mixture). Negative (saline solution) and positive
(histamine 1 mg/ml) controls were used. After 15 minutes,
the diameter was measured in millimetres (mm), the long
axis (D) and its perpendicular (d). The skin prick test was
considered positive when the mean wheal size was greater
than 3 mm in relation to a negative control %(D+d)/2 >3
[31]. The testing was performed during the autumn, after
the end of the pollen season of Amb e. All the subjects were
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Figure 1. Covarriate sensitisation distribution among perrenial and sea-
sonal allergens in persons sensitised to Ambrosia elatior.

clinically stable and had no evidence of respiratory infec-
tion in the previous 5 weeks. Total immunoglobulin E (IgE)
was measured from the serum sample by Enzyme-Linked
ImmunoSorbent Assay (ELISA) (Pharmacia, Sweden).
Descriptive statistics, correlation, f-test and chi square
test were used for data analysis by means of the statistical
package Statistica, Version 5.0.

RESULTS

In the analysed sample of 205 subjects, 102 had symptoms
of intermittent rhinitis, while 103 had symptoms of persis-
tent rhinitis. The groups were comparable in age and sex,
as well as in smoking habits with almost one third of all the
subjects being smokers despite their respiratory problems.
The average duration of the period during which the sub-
jects experienced the symptoms of rhinitis — was 3.6 weeks
for the subjects suffering from intermittent rhinitis, and 29.9
weeks for the subjects suffering from persistent rhinitis
(Tab. 1). The clinical presentations of the rhinitis symptoms
were different in the investigated types of rhinitis (Tab. 2).
The most frequent symptom in the subjects with IAR (79%)
was sneezing, while in those with PAR nasal blockage was
their main symptom (67%). Furthermore, there were also
significant differences between the occurrences of other
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Figure 2. Sensitisation pattern in persons sensitised to Ambrosia elatior,
according to skin prick tests.

histamine-induced symptoms such as nasal secretion or
itching, which were more frequent in subjects suffering
from IAR. Ocular and pharyngeal irritations were also
more frequent in subjects with IAR compared to those with
PAR (eyes 49%:25%, throat 21%:10%, respectively). The
prevalence of asthma in the subjects with IAR and those
with PAR was 35% and 57%, respectively (Tab. 3). The
clinical features of rhinitis symptoms were different, as
well as the features of the asthmatic symptoms in both al-
lergy phenotypes (Tab. 4). There were no statistical differ-
ences between the values of pulmonary function parameter
FEV, in subjects with IAR (2. 91 + 0.29 L/s) compared to
those with PAR (2.79 + 0.32 L/s) (p=0.36, t=1.18). The
concomitant presence of other allergy diseases, apart from
asthma, was also investigated in both groups of subjects and
was found in 17% and 18% of subjects with IAR and PAR,
respectively. The most common allergy manifestations are
shown in Table 5. Covariation of sensitization was found
in 70% of subjects with AR and 74% of those with PAR.
The most frequent sensitization found in subjects with AR
was to house dust mites and grass pollen, 38% and 36%,
respectively (Fig. 1). Among the 30% of subjects sensitised
only to the group of ragweed pollen, 17% had sensitiza-
tion exclusively to Amb e. The most frequent sensitization
found in subjects with PAR was to animal dander and grass

Table 1. Descriptive statistics parameters of the investigated groups with intermittent allergic rhinitis (IAR) (n=102), and persistent allergic rhinitis

(PAR) (n=103).

X SD Min Max SE t P
Age in IAR (in years) 37.89 12.98 12 69 1.62 £0.42 0.68
Age in PAR (in years) 34.54 15.66 7 68 1.38
Men in IAR/PAR (percentage) // 49/60
Women in IAR/PAR (percentage) 51/40
Onset of IAR (in years) 27.26 13.99 2 54 1.62 £0.60 0.57
Onset of PAR (in years) 20.99 14.39 1 60 1.62
Duration of symptoms in IAR in last 12 months (weeks) 3.63 091 2 6 0.22 t4.67 0.001
Duration of symptoms in PAR in last 12 months (weeks) 29.91 10.34 10 50 1.52
Smokers in IAR/PAR (percentage) 29/32
FEV, in IAR and asthma (% of reference value) 86.71 9.53 55 109 3.49 £1.18 0.36
FEV, in PAR and asthma (% of reference value) 73.65 8.14 29 94 5.18
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Table 2. Distribution of rhinitic symptoms in patients with IAR and PAR.

IAR PAR

n=102 n=103

Sneezing 80 (79%) 53 (51%)
Runny nose 76 (74%) 45 (44%)
Blocked nose 64 (63%) 69 (67%)
Itchy nose 42 (41%) 19 (18%)
Itchy eyes (conjuctivitis) 50 (49%) 26 (25%)
Itchy ears (otitis) 3 (3%) 6 (6%)
Itchy throat (pharyngitis) 22 (21%) 10 (10%)

Table 3. Distribution of newly diagnosed patients with asthma according
to GINA classification (revision 2006) in patients with IAR and PAR.

TAR (n=102)
Asthmatic subjects
n=36 (35%)

PAR (n=103)
Asthmatic subjects
n=59 (57%)

GINAI 5 (14%) 1 (2%)
GINAI 13 (36%) 17 (29%)
GINA III 16 (44%) 35 (59%)
GINA IV 2 (6%) 6 (10%)

Table 4. Presentation of asthmatic symptoms in patients with IAR and PAR.

IAR PAR

n=102 n=103

Cough 41 (40%) 54 (52%)
Wheezing 31 (30%) 26 (25%)
Shortness of breath 38 (37%) 51 (49%)
Exercise impairment 19 (19%) 36 (35%)
Sleeping disturbance 24 (23%) 35 (34%)

Table 5. Prevalence of concomitant allergy diseases in patients with IAR
and PAR.

IAR PAR

n=102 n=103

Rhinitis + Asthma 36 (35%) 59 (57%)
Rhinitis + Urticaria 9 (9%) 4 (4%)
Rhinitis + Atopic dermatitis 1 (1%) 7 (7%)
Rhinitis + Angioedema 2 (2%) 2 (2%)
Rhinitis + Oral allergy symdrome 5 (5%) 0 (0%)
Rhinitis + Sun hypersensitivity 3 (3%) 1 (1%)
Rhinitis + Aspirin hypersensitivity 1 (1%) 6 (6%)

pollen, 40% and 38%, respectively (Fig. 2). The wheal size
in the positive skin reaction to Amb e in subjects with AR
or to Der p in subjects with PAR was not significantly dif-
ferent (p=0.21, t=-1.42). Furthermore, no differences were
found either in the histamine reactions (p=0.61, t=0.93) or
in the levels of total IgE (t=1.09, p=0.57) between the 2
investigated groups (Tab. 6). Low significant correlation
was found between the clinical and diagnostic parameters

Table 6. Allergy diagnostic skin prick values in the investigated groups
with IAR and PAR: positive skin reactions (in mm) to histamine (1 mg/
ml), Ambrosia elatior, Der p, and total serum IgE (IU/ml).

X SD Min. Max. SE
Histamine in IAR 5.71 1.26 4 12 0.18
Histamine in PAR 5.35 1.62 3 15 0.23
Ambrosia in IAR 5.95 1.87 3 13 0.20
Der p in PAR 4.20 1.54 3 10 0.19
Total IgE in IAR 381.29  391.05 21 1,835 67.06
Total IgE in PAR 35231 27418 30 1,000 50.91

in subjects with PAR. The correlation between the age of
the onset of rhinitis symptoms and the wheal size in posi-
tive skin prick tests to house dust mite and total IgE was
r=-0.39 and -0.23 respectively. Such correlation in the [AR
group was not significant.

DISCUSSION

In this study we were interested in determining the dif-
ferent phenotypes of allergic rhinitis in a sample of resi-
dents from the city of Zagreb, Croatia. Differences were
found between the investigated groups with regard to the
clinical features, such as symptom manifestation, the age
of onset and distribution of the disease, and the concomi-
tance of another allergy. Furthermore, differences were
compared between the diagnostic laboratory findings, such
as skin reactivity to different aeroallergens, as well as their
interrelationship, covariation of sensitization and the level
of total IgE antibodies. Our results show that, in spite of the
documented harmful effects of cigarette smoke on respira-
tory allergy [34], one third of the subjects with rhinitis and
a smaller number of those with asthma continue to smoke.
The average duration of rhinitis symptoms in the group of
subjects with IAR was 3.6 weeks, while symptoms in the
group with PAR lasted for 29.9 weeks. Histamine-induced
symptoms such as sneezing, runny nose and itching were
much more pronounced in the IAR group compared to the
PAR group. Surprisingly, a blocked nose, one of the most
frequent symptoms of persistent rhinitis, was also found
in 63% of the subjects with intermittent rhinitis. Typical
symptoms of “hay fever” appeared in approximately only
one third of the subjects with PAR, which is valuable infor-
mation when considering differential diagnosis. We found
that the prevalence of coexisting asthma was significantly
more often in the subjects with PAR (35% and 57%, re-
spectively.) The asthma clinical phenotype, as a part of the
“united airway concept” was less severe in subjects with
IAR. According to GINA classification, more patients with
PAR had moderate and severe persistent forms of asthma.
Two extensive studies, which recently investigated the re-
lationship between allergic rhinitis and the prevalence of
asthma, produced conflicting results. A large cross-sec-
tional study carried out in the general population of six
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European countries reported that the proportions of IAR
and PAR amounted to 71% and 29% respectively, and
(that) the prevalence of asthma was similar, 21% and 20%,
respectively [3]. A French survey comprising patients re-
ferred by general practitioners to specialists reported an
almost inverse distribution of TAR and PAR, 27% and
63%, respectively. The overall prevalence of asthma was
24% [7]. A study published by Mullarkey in 1980 showed
58% of coexisting asthma in patients with seasonal rhinitis
compared to 10% in those with perennial rhinitis [22]. The
high prevalence of coexisting asthma in both of our groups
could partly be explained by selection bias towards the
severity of patients studied in specialist practice, as well
as better recognition of these conditions. Cipriandi et al.
showed that the increased prevalence of asthma and aller-
gic rhinitis in young Italian men between 1983—-1996 was
mainly due to better recognition of these conditions [10].
Although in both investigated groups the presentations of
asthmatic symptoms were similar, there were differences.
Based on data from the medical history, the main differenc-
es found were the incidence of sleep disturbance and ex-
ercise impairment. Nocturnal wakefulness due to respira-
tory problems was found in 23% of the subjects with [AR,
compared to 34% of those with PAR. This could possibly
be explained by the fact that nasal blockage, a symptom
which is dominant in subjects with PAR, causes mucosal
dryness, coughing, shortness of breath and consequent
wakefulness. Exercise intolerance is probably less frequent
during seasonal allergy because it is much easier to avoid
short exposure to pollen and not engage in sport during the
Ambrosia pollen season, than to avoid all activities during
the whole year, such as in the case of perennial allergy to
house dust mites.

On the whole, our data suggest that asthma, once pre-
sented in allergic rhinitis, appears to be very similar to a
disease, despite the different sensitization or duration of
symptoms. Our data are in agreement with a recent study
by Antonicelli ef al. in 2007, which showed that the clas-
sification of rhinitis “Allergic Rhinitis and its Impact on
Asthma (ARIA)” does not correlate with the prevalence
of asthma in patients with allergic rhinitis referred to by a
specialist [2]. The finding of a relatively high prevalence of
oral allergies in the group of subjects with IAR can be ex-
plained by the cross-reactivity existing between pollen and
the wide range of food allergens [17]. Covariation of sensi-
tization was profound in both subjects with IAR and those
with PAR, 70% and 74%, respectively. The most frequent
parallel sensitization in the IAR group was to house dust
mites (38%), and in the PAR group to animal dander (40%).
Sensitization to grass pollen was similar in both groups. To
our surprise, we found a high rate (32%) of sensitization
to ragweed pollen in subjects with PAR. The subjects with
IAR were significantly more sensitized to tree pollen than
those with PAR, 33% and 17%, respectively. Both groups
had a low prevalence of sensitization to moulds of about
5%. The residents of Zagreb are less sensitized to moulds

than, for example, children in Texas, who had sensitization
to mould mix in 16.3% patients [9], or a Turkish popu-
lation who have 14.8% sensitization to the most frequent
moulds Alternaria alternata and Cladosporium herbarum
[4]. Among the investigated subjects with IAR sensitized
to ragweed pollen, simultaneous sensitization was signifi-
cantly less intense than in patients sensitized to grass pol-
lens (70% vs. 98%). [30] The rate of sensitization to only
one species of ragweed pollen (4mb e) in Zagreb is similar
to the sensitization to one of the tree pollens (e.g. olive
Olea europea), 17% vs. 18% in areas with high olive pol-
len concentrations [20]. Concomitant sensitization of the
subjects with PAR in our group was more similar to sensi-
tization to ragweed pollen than to grass pollen. In subjects
with PAR a significant correlation was found between the
age of the onset of rhinitis symptoms and the allergic di-
agnostic tests such as positive skin prick test and total IgE
antibodies. These results corroborate the clinical observa-
tion suggesting that patients who develop perennial allergy
early in life suffer from a more intense allergy response.

CONCLUSIONS

* We found that the clinical appearance of intermittent
allergic rhinitis differs from that of persistent rhinitis.

* The prevalence of coexisting asthma in both allergy
phenotypes was also different, with more asthmatics in the
group of patients with persistent rhinitis.

» Asthma phenotype was less severe in subjects with
IAR than in those with PAR.

* Covariation of sensitization was present in a similar
proportion — two thirds of the subjects in both groups of
rhinitis were sensitive to more than one allergen.

REFERENCES

1. American Thoracic Society Statement: Standardization of spirom-
etry: 1994 update. Am J Respir Crit Care Med 1995, 152, 1107-1136.

2. Antonicelli L, Micucci C, Voltolini S, Feliziani V, Senna GE, Di
Blasi P, Visona G, De Marco R, Bonifazi F: Allergic rhinitis and asthma
comorbidity: ARIA classification of rhinitis does not correlate with the
prevalence of asthma. Clin Exp Allergy 2007, 37, 954-960.

3. Bauchau V, Durham SR: Epidemiological characterisation of the
intermittent and persistent types of rhinitis. 4/lergy 2005, 60, 350-353.

4. Bavbek S, Erkekol FO, Ceter T, Mungan D, Ozer F, Pinar M, Mi-
sirligil Z: Sensitization to Alternaria and Cladosporium in patients with
respiratory allergy and outdoor counts of mold spores in Ankara atmos-
phere, Turkey. J Asthma 2006, 43(6), 421-6.

5. Bousquet J, van Cauwenberge P, Khaltaev N — ARIA Workshop
Group: Allergic rhinitis and its impact on asthma. J Allerg Clin Immunol
2001, 108(5), S147-S333.

6. Bousquet J, Boushey HA, Busse WW, Canonica GW, Durham SR,
Irvin CG, Karpel JP, Van Cauwenberge P, Chen R, Iezzoni DG, Harris
AG: Characteristic of patients with seasonal allergic rhinitis and concomi-
tant asthma. Clin Exp Allergy 2004, 34, 897-903.

7. Bousquet J, Annesi-Maesano I, Carat F, Léger D, Rugina M, Pribil
C, El Hasnaoui A, Chanal I: Characteristics of intermittent and persistent
allergic rhinitis: DREAMS study group. Clin Exp Allergy 2005, 35, 728-
732.

8. Bousquet J, Reid J, van Weel C, Baena Cagnani C, Canonica
GW, Demoly P, Denburg J, Fokkens WJ, Grouse L, Mullol K, Ohta K,



142 Popovic-Grle S, Vrbica Z, Jankovic M, Klaric I

Schermer T, Valovirta E, Zhong N, Zuberbier T: Allergic rhinitis manage-
ment pocket reference 2008. Allergy 2008, 63(8), 990-996.

9. Calabria CW, Dice J: Aeroallergen sensitization rates in military
children with rhinitis symptoms. Ann Allergy Asthma Immunol 2007,
99(2), 161-169.

10. Ciprandi G, Vizzaccaro A, Cirillo I, Crimi P, Canonica GW: In-
crease of asthma and allergic rhinitis prevalence in young Italian men. /nt
Arch Allergy Immunol 1996, 111, 278-283.

11. Corrigan C, Klimek L, Hormann K (Eds): Rhinitis: lllustrated dif-
ferential diagnosis. Harcourt Health Communications, UCB-479, Lon-
don, 2001.

12. Demoly P, Didier A, Mathelier-Fusade P, Drouet M, David M, Bon-
nelye G, Blic J, Klossek JM: Physician and patient survey of allergic rhini-
tis in France: perceptions on prevalence, severity of symptoms, care man-
agement and specific immunotherapy. 4Allergy 2008, 63(8), 1008-1014.

13. Downie SR, Andersson M, Rimmer J, Leuppi JD, Xuan W, Ak-
erlund A, Peat JK, Salome CM: Symptoms of persistent allergic rhinitis
during a full calendar year in house dust mite-sensitive subjects. Allergy
2004, 59, 406-414.

14. Global Initiative for Asthma: Global strategy for asthma manage-
ment and prevention workshop report. National Heart, Lung and Blood
Institute and World Health Organization. National Institutes of Health.
NIH Publication No. 96-3659B, 1998.

15. Global Initiative for Asthma: Global Strategy for Asthma Manage-
ment and Prevention. Global Initiative for Asthma (GINA) 2006. Avail-
able from: http://www.ginasthma.org.

16. Guerra S, Sherrill DL, Martinez FD, Barbee RA: Rhinitis as an
independent risk factor for adoult — onset asthma. J Allergy Clin Immunol
2002, 109, 419-25.

17. Kwaasi A, Harfi HA, Parhar RS, Saleh S, Collison KS, Panzani
RC, Al-Sedairy ST, Al-Mohanna FA: Cross-reactivities between date
palm (Phoenix dactylifera L.) polypeptides and food implicated in the
oral allergy syndrome. Allergy 2002, 57, 508-518.

18. Linneberg A, Nielsen N, Frolund L, Madsen F, Dirksen A, Jor-
gensen T: The link between allergic rhinitis and allergic asthma: a pro-
spective population-based study. The Cophenhagen Allergy Study. A/-
lergy 2002, 57, 1048-1052.

19. Leynaert B, Neukirch C, Kony S, Guénégou A, Bousquet J, Au-
bier M, Neukirch F: Association between asthma and rhinitis according to
atopic sensitization in a population-based study. J Allergy Clin Immunol
2004, 113, 86-93.

20. Machia L, Caiaffa MF, D’Amato G, Tursi A: Allergenic signifi-
cance of Oleaceae pollen. In: D’Amato, Spieksma FThM, Bonini S (Ed):
Allergenic pollen and pollinosis in Europe, 87-93. Blackwell Scientific
Publications, London 1991.

21. Magnan A, Meunier JP, Saugnac C, Gasteau J, Neukirch F: Fre-
quency and impact of allergic rhinitis in asthma patients in everyday

general medical practice: a French observational cross-sectional study.
Allergy 2008, 63, 292-298.

22. Mullarkey MF: Allergic and nonallergic rhinitis: their characteri-
zation with attention to the meaning of nasal eosinophilia. J Allergy Clin
Immunol 1980, 65, 122-126.

23. Niggeman B, Jacobsen L, Dreborg S: Five-year follow-up on the
PAT study: specific immunotherapy and long-term prevention of asthma
in children. Allergy 2006, 61, 1640-1646.

24. Novembre E, Galli E, Landi F, Caffarelli C, Pifferi M, De Marco
E, Burastero SE, Calori G, Benetti L, Bonazza P, Puccinelli P, Parmiani S,
Bernardini R, Vierucci A: Coseasonal sublingual immunotherapy reduces
the development of asthma in children with allergic rhinoconjuctivitis. J
Allergy Clin Immunol 2004, 114, 851-857.

25. Peternel R, Musi¢ Milanovi¢ S, Srnec L: Airborne ragweed (4m-
brosia artemisiifolia L.) pollen content in the city of Zagreb and implica-
tions on pollen allergy. Ann Agric Environ Med 2008, 15, 125-130.

26. Polosa R, Al-Delaimy WK, Russo C, Piccillo G, Sarva M: Greater
risk of incident asthma cases in adults with allergic rhinitis and effect of
allergen immunotherapy: a retrospective cohort study. Respir Res 2005,
6, 153-160.

27. Popovi¢-Grle S: Alergija disnog sustava na kuénu prasinu: Der-
matophagoides pteronyssinus versus Dermatophagoides farinae. Lijec¢
Vjesn 2001, 123(9-10), 233-237.

28. Position paper: Consensus statement on the treatment of allergic
rhinitis. Allergy 2000, 55, 116-134.

29. Report of the Working Party of the European Community for Coal
and Steel: Standardization of Lung Function Tests. Bull Europ Physiopath
Resp 1983, 19 (Suppl 5), 3-38.

30. Subiza J, Miguel J, Jimenez JA, Narganes MJ, Cabrera M, Varela
S, Subiza E: Allergenic pollen and pollinosis in Madrid. J Allergy Clin
Immunol 1995, 96, 15-23.

31. The European Academy of Allergology and Clinical immunology.
Subcommitee on skin tests. Dreborg S, Frew A (Ed): Allergen standardi-
zation and skin tests. Allergy 1993, 48(Suppl 14), 48-82.

32. Tudori¢ N, Vrbica Z, Pavi¢i¢ E, Korolija-Marini¢ D, Fijacko V,
Fistri¢ T, Gudelj I, Kukulj S, Matani¢ D, Miculini¢ N, Plavec D, Popi¢ G,
Popovi¢-Grle S, Turkalj M: Smjernice Hrvatskog pulmoloskog drustva za
dijagnosticiranje i lije¢enje astme u odraslih. Lije¢ Vjesn 2007, 129, 315-
80.

33. van Cauwenberge P, Bachert C, Passalacqua G, Bousquet J, Ca-
nonica GW, Durham SR, Fokkens WJ, Howart PH, Lund V, Malling HJ,
Mygind N, Passali D, Scadding GK, Wang DY: Consensus statement on
the treatment of allergic rhinitis. European Academy of Allergology and
Clinical Immunology. A/lergy 2000, 55(2), 116-34.

34, Zetterstrom O, Osterman K, Machado L, Johansson SG: Another
smoking hazard: raised serum IgE concentration and increased occupa-
tional allergy. Br Med J 1981, 283, 1215-1217.



