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Risk Factors for Asthma in Patients with Pollen Allergic
Persistent Rhinitis

Polen Alerjik Persistan Rinitli Hastalarda Astim Gelisimi Igin
Risk Faktirler

Ali Kutlu," M.D, Blent Bozkurt," M.D., Oguin Sezer,2 M.D,, Oktay Taskapan," M.D.

BACKGROUND
Even though not a life-threatening disease, pollen allergic
rhinitis (AR) has a remarkable social impact and cannot
be left to its natural course. Pollens appear seasonally and
are reflected in the symptoms of patients with AR living
in temperate climates as in Turkey. Our aim was to
determine prospectively the clinical characteristics of the
patients diagnosed with pollen allergic persistent rhinitis
and their risk factors for asthma in our allergy clinic.

METHODS
A prospective study was conducted among 102 pollen
AR patients with persistent symptoms in GATA
Haydarpasa Hospital, Department of Allergy, between
March 2005-September 2006. Participants were
evaluated for allergic respiratory diseases, then were
skin tested using the prick test method. A serum sample
was analyzed for total IgE and peripheral blood
eosinophil counts.
RESULTS

The mean age of the patients was 30.64+7.9 years and
69.6% were male. The most accompanying sensitivity
was against house dust mites (62.7%). Mon ose nsitizati-
on was found to be protective factor for the develop-
ment of moderate-severe diseas. The common accom-
panying allergic disease, asthma, was observed in 46
(45.1%) of the patients, 13 of whom had positive family
history of asthma. IgE levels and total eosinophil counts
were signif icantly higher in the non-asth matic patients.

CONCLUSIONS
Patients with AR were admitted to allergy clinics quite
late, especially when persistent symptoms emerged.
This might be due to AR not being considered as a
serious disease. High IgE level and/or total eosinophil
count were found to be protective factors for the
development of asthma.
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AMAC
Her ne kadar hayati tehdit eden bir hastalik olmasada,
polen alerjik rinitin (AR) sosyal hayat tizer ine beirgin
etkileri vardir ve kendi seyrine birakilamaz. Polenler
mevsimsel olarak ortaya ¢tkmakta ve iliman iklimde bu-
lunan tilkemizde yasayan AR’li hastalarda semptomlara
yol agmaktadir. Bu ¢alismada, polen allerjik persistan ri-
nit tanist konulan hastalarin klinik karakteristik 6zellik-
lerini ve astim gelisimi i¢in risk faktorlerini prospektif

olarak belirledik.

YONTEM
Bu prospektif ¢alisma Mart 2005-Eyliil 2006 tarihleri
arasinda GATA Haydarpasa Allerjik Hastaliklar
Servisine miiracat eden persistan semptomlart olan 102
polen AR’li hasta ile yiuriitildi. Calismaya alinan
hastalar allerjik solunumsal hastaliklar agisindan
degerlendirildi, prick test yontemiyle deri testleri
yapildi. Serum 6rnekleri total IgE ve periferal eozinofil
sayist Ol¢timii i¢in analiz edildi.

BULGULAR

Hastalarin ortalama yag1 30.64+7.9 yil olup, %69.6’s1
erkektir. Polen alerjisine en sik ev tozu akarlarina karst
duyarlanma (%62.7) eslik etmektedir. Orta-siddetli
hastalik gelisimi i¢in monosensitizasyon koruyucu faktor
olarak bulunmustur. AR’ye 46 (%45.1) hastada astum
eslik etmekte olup bu hastalarin 13’4 astim i¢in pozitif
aile oykiisiine sahiptir. Non-astimli grupta total eozinofil
sayist ve IgE seviyesi anlamli olarak yiiksekti.

SONUC
AR’li hastalar allerji klinikler ine olduk¢a ge¢, ozellikle
persistan semptomlar ortaya ¢ikinca bas vurmaktadir.
Bu AR’nin ciddi bir hastalik olarak kabul edilmemesin-
den kaynaklanabilir. Yiiksek IgE ve total eozinofil say1-
m1 astim gelisimi i¢in koruyucu faktor olarak bulunmus-
tur.
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Allergic diseases have already become a major
public health problem in many industrialized
countries, not least in children and adolescents,
and there is considerable evidence that the
prevalence of allergic diseases is increasing
worldwide. Recent studies suggest that 25% of
the European population suffers from allergies.
4 The allergic response in sensitized individuals is
mediated by IgE-dependent mechanisms. After
sensitization of susceptible individuals and the
synthesis of allergen specific IgE, atopic
individuals respond to environmental allergens
with a type I hypersensitivity reaction. Among
these allergens, grass pollens affect nearly 20% of
the European population and reveals, in sensitive
patients, symptoms of rhinitis, conjunctivitis
and /or bronchial asthma.

Allergic rhinitis (AR), a chronic disorder of
nose and sometimes airways, is one of the most
commonly seen allergic diseases, which is totally
IgE-mediated. Allergic rhinitis which is generally
characterized by nasal obstruction, rhinorrhea,
sneezing, itching of the nose and/or postnasal
drainage is often associated with respiratory and
ocular symptoms. The association between
rhinitis and conjunctivitis is a typical feature of
patients with seasonal pollen allergy. However,
conjunctival symptoms are often considered to be
of minor importance and possibly not
spontancously reported by patients with rhinitis
and/or asthma during medical interviews or in
questionnaire-based studies such as the ISAAC
and the ECRHS.>® The perennial allergic
rhinitis and seasonal allergic rhinitis are now
respectively referred to as ‘persistent’ and
‘intermittent’ allergic rhinitis.”) The association
between exposure to environmental allergens and
symptoms is relatively easily established in
intermittent allergic rhinitis, where there is a
marked contrast in symptom severity in and out
of the pollen season. In persistent allergic rhinitis,
however, the predominant allergen is house dust
mite (HDM), which has little or no seasonal
variation. The lack of a distinct contrast between
symptomatic and asymptomatic periods makes it
difficult to clearly recognize the relation to
allergy®

In pollen allergy, allergen exposure may lead
to symptoms of rhinitis followed, in a few years
time, by asthmatic symptoms (“an allergy
march”). AR is a known risk factor for developing

of asthma;®1V furthermore, it affects individuals
during their most productive years of childhood
and young adulthood*? and has a substantial
negative impact on quality of life.

Although asthma and rhinitis often occur
together, the reason for this common
comorbidity is still a matter of debate. On the
one hand, asthma and rhinitis might be different
manifestations of the same atopic disease. On the
other hand, asthma and rhinitis might interact
with each other. Upper and lower airways might
be influenced by a common inflammatory
process, which might be sustained and amplified
by intertwined mechanisms. The same
inflammatory cells (T cells, eosinophils) and
TH2-like cytokines have been found in nasal and
bronchial biopsy specimens. It has recently been
shown that segmental bronchial provocation
might induce nasal inflammation in patients with
allergic rhinitis, and that, conversely, nasal
allergen provocation might induce inflammation
in the bronchial epithelium.*3)

The capacity of pollen sensitizing the patients
is theoretically universal, but the nature and
number of pollen vary with geography,
temperature and climate. The pollen
concentration in the atmosphere depends on the
vegetation and climate of a given geographic
zone causing important regional differences. The
main cause of allergic rhinitis in Turkey seems to

be grass pollen sensitivity according to recent
studies.14-18)

It is a highly prevalent condition that exacts a
high cost in terms of morbidity, loss of
productivity, and use of healthcare resources.
Despite the recognition that AR is a global health
problem affecting up to 40% of the population
worldwide and is increasing in prevalence, there
are insufficient epidemiological data with regard
to its clinical features and treatment trends in our
country.1?-21)

Various recent studies in children and
university students from different parts of Turkey
show an allergic rhinitis prevalence of 9.1-13.6%,
which is lower than the prevalence in western

countries.1415,22,23)

Our aim was to determine prospectively the
clinical characteristics of the patients diagnosed
with pollen allergic persistent rhinitis and risk
factors for asthma in our allergy clinic.
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METHODS

Patients

A prospective study was conducted among
102 pollen allergic rhinitis patients with persistent
symptoms admitted to our clinic in GATA
Haydarpasa Hospital, Department of Allergy,
between March 2005 and September 2006. All
subjects were included over the pollen and mite
seasons to overcome the possible seasonal
differences in symptoms and test solutions. The
rhinitis symptoms of nasal obstruction,
itching /sneezing and secretion/runny nose were
each scored separately on a severity scale between
0 and 3 (0= absent, 1 = mild, 2 = moderate and 3
= severe). These three symptom scores were
combined to produce total nasal symptom score
(TNSS) with a maximum score of 9. This TNSS
was used in our analysis. The questions asked by
same allergist that made up the TNSS were as
follows:

Rate the following symptom:

Was it

0= no symptom;

1= mild - awareness but not troubled;

2= moderate - troublesome but not interfering
with normal daily activities or sleep;

3= severe - interfering with normal daily
activities or sleep.

Skin Tests

Participants were evaluated for allergic
respiratory diseases (asthma and rhinitis) and then
were skin tested using the prick test method with
a lancet. A standardized panel (ALK, Denmark)
including house dust mite (Dermatophagoides
pteronyssinus and Dermatophagoides farinea),
mold, grass, tree, weed, feather and dander mix
antigens were applied accompanied by positive
(0.1% histamine phosphate) and negative (serum
physiologic: phosphate-buffered physiologic
saline) controls.(?*) Resulting wheals were
measured after 15 min. A positive reaction was
defined as a wheal with a geometric mean
diameter of at least 3 mm. Prick test positivity
was defined as a positive response to at least one
of the allergens used. Prick tests were not
performed in cases of pregnancy, dermographism
and use of antihistamines. Antihistamines were
withheld 7 days before skin testing. All subjects

signed informed consent forms before
participating.

In Vitro Tests

A serum sample drawn was analyzed for total
IgE on admission. Total IgE was determined by
using the microparticle enzyme immunoassay on
the Imx analyzer (Abbott park, IL, USA),
according to the manufacturer’s instructions.
Peripheral blood ecosinophil counts were
estimated microscopically and were expressed as
number of cells per microliter. Peripheral blood
cosinophilia was defined as >200 cells/ml.

Statistical Analysis

Statistical analyses were performed by using
SPSS 11.00 for Windows statistical software.
Personal characteristics and disease-related factors
were compared between asthma and allergic
rhinitis. %2 testing with continuity correction and
student’s t test were used for categorical and
continuous variables, respectively. Association of
the factors with asthma was adjusted for age and
gender. Odds ratios were used to assess the
strength of the association between asthma and
characteristics of the patients. A final logistic
regression model was developed to assess the
independent association between asthma and the
factors which were significantly associated with
asthma in the adjusted analysis. Model selection
criteria were 0.05 and 0.10 for entry and removal
of the factors, respectively. Statistical significance
was defined for p values less than 0.05.

Table 1. The Clinical Characteristics of the Patients with
Pollen Allergic Persistent Rhinitis (n=102).

Gender (Male)
Age (mean+SD)

71 (69.6%)
30.64+7.9
Duration of disease (yrs) 11.147.7
51 (50.0%)
13 (12.7%)

Familialatopy

Familialasthma

Total IgE (mean+SD) 291+304.6
Total eosinophil count 364.6+304.2
Bronchial asthma n (%) 46 (45.1%)
Moderate- severe rhinitis 74 (72.5%)
Polysensitization 100 (98%)
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Table 2. The Severity of Nasal Symptoms on Symptom Basis.

Nosymptom Mild Mod erate Severe
Nasal secretion (Runny nose) 1 (1%) 13 (12.7%) 30 (29.4%) 58 (56.9%)
Nasal itching / Sneezing 4 (3.9%) 16 (15.7%) 34 (33.3%) 48 (47.1%)

Nasal obstruction 1 (1%)

9(8.8%) 47 (46.1%)

45 (44.1%)

RESULTS

The mean age of the patients was 30.6+7.9
years and 69.6% were male (Table 1). Almost all
of the patients had several grade of nasal
symptoms as runny nose, nasal itching/sneezing,
nasal obstruction (Table 2). Skin prick tests were
positive in all of patients for pollens, where the
most accompanying sensitivity was against house
dust mites (either Dermatophagoides farinae or
Dermatophagoides pteronyssinus) (62.7%) (Table
3). The mean duration of the disease was
11.1+7.7 years. The mean total IgE level of
patients was 291+304.6 U/ml. The mean total
cosinophil count of patients was 364.6+304.2
cells/pl. Among the patients with persistent
allergic rhinitis; 26.5% of patients had mild,
73.5% of patients had moderate-severe disease.
Monosensitization was found to be protective
factor for the development of moderate-severe
disease (Table 4). The commonly accompanying
allergic disease, bronchial asthma, was observed in
46 (45.1%) of the patients, 13 of whom had
positive family history of asthma. The half of
patients had history of familial atopy. The higher
total IgE levels and total eosinophil counts were
significantly found protective for the asthmatic
patients (Table 5).

DISCUSSION

Even though not a life-threatening disease, AR
has a remarkable social impact and can not be left
to its natural course. Pollens appear seasonally
and are reflected in the symptoms of patients with
AR living in temperate climates. Recent studies
have shown that grass pollens affect nearly 20% of
the European population.

Although AR is known to be a disease of
younger age groups, the onset was quite late with
a mean age at onset of 30.6 compared to western
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Table 3. The Allergen Spectrum of the Patients with

Pollen Allergic Persistent Rhinitis (n=

Aeroallergens

Pollen sensitivity Grass
Tree
Weed
Mite sensitivity

Dander sensitivity

Mold sensitivity

Feather sensitivity

102).

100 (98.0%)
83.3%)

85 (
60 (58.8%)

64
48
34

11

n (%)

(
(
(
(

62.7%
47.1%
33.3%
10.8%

)
)
)
)

Table 4. Association Between Severity of Rhinitis
Combined with Allergic Rhinitis and Patient
Characteristics and Disease Related Factors Adjusted

for Age and Gender.

Pote ntial risk factors

For mod e rate- severe rhinitis

Bronchial asthma

Familialatopy

Familialasthma

Moderate- severe rhinitis

High TNSS

Long duration of disease (>3 years)
Total IgE (>200 U/ml)

Total eosinophil count (>200 cells/pl)
Grass pollen sensitivity
Tree pollen sensitivity
Weed pollen sensitivity
Mite sensitivity

Dander sensitivity
Mold sensitivity
Feather sensitivity
Monosensitization

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

0.26 (0.21-1.45)**

*p<0.05; ** p<0.01; *** p<0.005; **** p 0.0001; N/A: Not available.

Adjusted OR (95% ClI)
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Table 5. Association Between Asthma Combined with Allergic Rhinitis and Patient Characteristics and Disease

Related Factors Adjusted for Age and Gender.

Potential risk fa ctors

Adjusted OR (95% ClI)

Final model OR (95% Cl)

Familialatopy N/A N/A
Familialasthma N/A N/A
Moderate- severe rhinitis N/A N/A
High TNSS N/A N/A
Long duration of disease (>3 yrs) 0.24 (0.03-0.59)* N/A

Total IgE (>200 U/ml)

Total eosinophil count (>200 cells/pl)
Grass pollen sensitivity

Tree pollen sensitivity

Weed pollen sensitivity

Mite sensitivity

Dander sensitivity

Mold sensitivity

Feather sensitivity
Monosensitization

* p<0.05; ** p<0.01; *** p<0.005; **** p<0.0001; N/A: Not available.

0.32 (0.12-0.52)***
0.32 (0.11-0.54)***

0.34 (0.12-0.56)***
0.28 (0.06-0.51)*

N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A
N/A N/A

countries where the onset of AR is before the age
of 15 years.!1?2) This might be explained by
regional variations in the pollen type and
concentrations and lifestyle without considering
AR as a serious disease. Although no significant
difference in gender was reported in patients with
AR in previous epidemiological studies
worldwide, 69.6% of our patients were male.
There has been no clear data on this up to date.

According to ARIA classification; the patients
with allergic rhinitis were classified as ‘persistent’
and ‘intermittent’ allergic rhinitis instead of
perennial and seasonal allergic rhinitis.””) The
association between exposure to environmental
allergens “mainly pollens” and symptoms is
relatively easily established in intermittent allergic
rhinitis. However, on recent publications, the
predominant allergen was shown to be house
dust mite in persistent allergic rhinitis, which had
little or no seasonal variation. Furthermore,
recent studies show that a significant
inflammatory reaction was evident throughout
the pollen season, even during the days with a
low pollen count and low or absent
symptoms.25-29 This is the first study on clinical

characteristics of patients with persistent allergic
rhinitis having pollen hypersensitivity.

In addition to this classification; the gradation
of the severity of AR in our patients were
classified into two groups was made depending
on the symptom severity; mild allergic rhinitis
and moderate-severe allergic rhinitis. In our
study, the three-fourth of the patients had
moderate-severe allergic rhinitis. Among
examined all  other factors, only
monosensitization was found to be protective
(Table 4). Most patients were polysensitized.
Thus, it appears that the ARIA classification
appears to be more appropriate than the older
one as it confirms the reasons explaining why the
classification had to be changed.

Allergy does not necessarily limit itself to the
nose. The nose and/or conjunctiva are probably
the most commonly involved organs in pollen AR
which can be accepted as a systemic disease. In
addition, the high frequency of accompanying
allergic asthma with a percentage of 45.1% points
to the need that at least the initial evaluation of
AR patients should be done at allergy clinics.
Asthma and AR frequently appear as comorbid
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conditions. Although asthma and rhinitis often
occur together, the reason for this common
comorbidity is still a matter of debate. On the
one hand, asthma and rhinitis might be different
manifestations of the same atopic disease. On the
other hand, asthma and rhinitis might interact
with each other. Upper and lower airways might
be influenced by a common inflammatory
process, which might be sustained and amplified
by intertwined mechanisms. The same
inflammatory cells (T cells, eosinophils) and
TH2-like cytokines have been found in nasal and
bronchial biopsy specimens. It has recently been
shown that segmental bronchial provocation
might induce nasal inflammation in patients with
allergic rhinitis, and that, conversely, nasal
allergen provocation might induce inflammation
in the bronchial epithelium. Although there are
various studies on asthma risk factors among
children and adults with rhinitis, the factors
which are involved in the development of pollen
allergic rhinitis into asthma are still not clear.?”)
Contrary to the previous studies where high IgE
level, long rhinitis duration had shown to be a
predictor of asthma- rhinitis connection,?8-2%)
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