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ABSTRACT

Allergic sensitization to inhalant allergens could be considered as a predictor in allergic
diseases. The objective of this study was to assess IgH-mediated sensitization to inhalant
allergens in allergic and non-allergic adults as well as the evaluation of its association with
allergic diseases.

This cross-sectional study was conducted from 2013 to 2016 in 604 allergic and 102 non-
allergic adults selected from blood donor volunteers in Tehran, Iran. After taking informed
consent, a standard questionnaire was filled to determine asthma, allergic rhinitis and/or
conjunctivitis and atopic dermatitis in participants. Specific IgE assay to common inhalant
allergens was performed for all subjects. Logistic regression analysis was used to evaluate the
impact of IgE sensitization on allergic diseases. A total of 371(61.4%) allergic subjects and
41(40.2%) non-allergic patients were males.

The weeds (especially saltwort) and grasses (particularly meadow fescue and ryegrass) were
identified as the most common inhalant allergens. The prevalence of IgH sensitization to trees,
weeds, and grasses was higher in subjects with allergic rhino-conjunctivitis and trees
sensitization was a significant factor in them [OR=2.32, 95% CI (1.58-3.41)]. IgE sensitization
to any inhalant allergens could be a predictor for allergic rhinitis, conjunctivitis and rhino-
conjunctivitis in adults [OR=2.20, 95% CI (1.54-3.15], [OR=1.81, 95% CI (1.28-2.54)] and
[OR=2.55, 95% CI (1.72-3.78)], respectively. With an increase in the sum of specific IgE
concentrations, the prevalence of allergic conjunctivitis and rhino-conjunctivitis also increased.
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Our results showed the association between positive specific IgE and its
concentration with some allergic diseases which could help physicians to prevent such
diseases by recognizing and treating them, particularly in individuals with a positive

family history of allergic diseases.
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INTRODUCTION

Environmental changes, the transformation of human
lifestyle and changes in urbanization patterns could have
given rise to the spread of atopic diseases in the past
decades. Increasing temperatures and pollination periods
lead to changes in the rate of inhalant allergens.'The
most important inhalant allergens consist of pollens
(trees, grasses, and weeds), house dust mites, molds and
animal danders.?

Allergic sensitization is attributed to the presence of
allergen-specific Immunoglobulin  E in the blood.
The IgE sensitization is not always concordant with
allergic symptoms.® Increase in the rate of inhalant
allergens due to the aforementioned reasons'and
individuals’ exposure, especially those who are atopic,
may result in further allergic sensitizations." Some
studies have reported IgE sensitization as a predictor in
emerging and preceding some allergic diseases.’
Multiplex allergen-specific IgE panels evaluate allergen-
specific IgE against several allergens at the same time.
These multiplex panels are used for different age groups
and regions® providing invaluable findings to determine
allergic sensitization patterns, the etiology, prevention
and management of allergic diseases.” A 25-50%
prevalence of inhalant allergen sensitization has been
reported in different countries, especially in developed
countries.” According to previous studies, the difference
in IgE sensitization pattern has been reported among
countries, cities and overall, different geographical
locations.?

Limited studies have been conducted regarding IgE
sensitization in allergic adults of Tehran city especially
applying in vitro methods. It has been performed some
studies regarding the common allergens in other
provinces of Iran.*™* The performance of these studies in
different locations and update these information in
different durations could be helpful for physicians,
patients and researchers.

With respect to different sensitization patterns in
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various geographical regions and their importance in
allergic diseases, the objective of this study was the
assessment of IgE sensitization paradigms to inhalant
allergens in adults using the specific panel as well as the
prediction of their effect in different allergic symptoms.

MATERIALS AND METHODS

Participants

We performed this cross-sectional study on blood
donor adult volunteers referred to Blood Transfusion
Organization and students of Tehran University of
Medical Sciences from September 2013 to April 2016.
The individuals aged 18 to 45 years living in Tehran for
a minimum duration of last one year, were included in
this study. A total of 2569 subjects participated in this
study. A validated standard questionnaire was filled out
for participants to assess their allergic symptoms.*? The
questionnaire  included demographic  information,
clinical symptoms of asthma, allergic rhinitis,
conjunctivitis (AC), atopic dermatitis (AD), family
history of atopic diseases and smoking habits. A total of
604 subjects with allergic symptoms (allergic group)
including the subjects with asthma symptoms (wheezing,
dyspnea, cough, asthma attack, asthma medication)****,
allergic rhinitis (sneezing, nasal itching, stuffy nose,
runny nose), conjunctivitis (ocular itching, watering and
redness of eye)”® and atopic dermatitis symptoms
(itching, generalized dry skin, flexural involvement and
visible eczema)™® and 102 subjects without any allergic
symptoms (non-allergic group) were entered the study.

Informed consent was obtained from all subjects. The
ethics approval of this study was given by the Ethics
Committee of Immunology, Asthma, and Allergy
Research Institute, Tehran University of Medical
Sciences (No. 412/280).

Definitions

In this study, the classification of allergic diseases
(including asthma, allergic rhinitis, allergic conjunctivitis
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and atopic dermatitis) was performed based on following
definitions.

Having “wheezing with dyspnea” in last 12
months™** and “nasal and eye allergic symptoms
stemmed from pollen or animals” in last 12 months™
was considered as the definition of asthma, allergic
rhinitis, and conjunctivitis, respectively.  Moreover,
diagnosis of atopic dermatitis was performed based on
UK Diagnostic Criteria for Atopic Dermatitis'as
mentioned in the previous study.".

The positive specific IgE to one and more than one
allergen was defined as “Any Allergen Sensitization”.

The positive specific IgE to one and more than one
trees, grasses and trees were defined as “Any Pollen
Sensitization”.

Specific IgE Assay

Three milliliters of blood was taken from allergic
and non-allergic participants. Serum was separated and
stored at -70 C. Multiplex assay for specific IgE (qgline
Allergy, R-Biopharm, Germany) was performed for 20
inhalant allergens. The allergens consisted of grasses
(Bermuda grass, timothy grass, ryegrass, meadow
fescue), weeds (mugwort, Russian thistle or saltwort,
dandelion, white goosefoot), trees (plane tree, ash,
cypress, olive, poplar) as outdoor allergens; cat, dog,
house dust mites and cockroach as indoor allergens and
molds (Alternaria alternata, Aspergillus fumigatus).

Qline Allergy is a multiplex test on nitrocellulose
membrane test to measure the specific IgE. In the first
phase, 400 pL of serum was added to the membrane.
After 30 minutes of incubation, the strips were washed.
Then 400 pL of antibody was added and after
incubation and washing, 400 pL of the anti-IgE
conjugate was added. Finally, after 20 minutes of
incubation and washing, strips were incubated with
the substrate for 15 minutes. Following washing and
drying the panels, gline strip was read by the scanner.
Five standards were applied in each panel. Allergen-
specific IgE concentration is reported in 1U/mL. The
test result was considered positive if the concentration
of specific IgE was >0. 35 IU/mL.

Statistical Analysis

Statistical analysis of data was done by IBM SPSS
software version 20. The frequency and percent of
categorical data were calculated. Quantitative variables
were reported as mean and Standard Deviation (SD).
The normality of quantitative variables was determined
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using one sample Kolmogorov-Smirnov test. Simple
logistic regression and multiple logistic regressions
were used to predict the impact of independent
variables on outcome variable (allergic diseases). This
analysis was performed in two status (unadjusted and
adjusted). The variables including age, sex, smoking
status and family history were considered as
confounder variables. Odds Ratio (OR) and 95%
confidence Interval (CI) were calculated for stating the
association between allergic sensitization and allergic
diseases. Prism 5 (Graphpad Software Inc., La Jolla,
CA, USA) software was used to draw the graph.

RESULTS

Study participants were classified in two groups:
allergic (n=604) and non-allergic (n=102) subjects. A
total of 371 (61.4%) allergic subjects and 41 (40.2%)
non-allergic patients were male. The mean age of the
allergic and non-allergic subjects was 29.71+7.28 and
26.27+ 8.03 years. The frequencies of different allergic
symptoms were as follows: asthma (16.4%), allergic
rhinitis (70%), conjunctivitis (42.7%) and atopic
dermatitis (11.4%).

Three hundred seventy-nine (62.7%) allergic
participants showed sensitization to any inhalant
allergen. Table 1 depicts demographic and clinical data
as well as the prevalence of IgE sensitization to
inhalant allergens in allergic and non-allergic groups.
Sensitization to outdoor inhalant allergens was much
higher than indoor allergens. The most commonly
inhalant allergens in allergic subjects were saltwort,
meadow fescue, ryegrass and plane tree (Figure 1)
while saltwort, plane tree, and white goosefoot were the
most common frequent sensitization in the non-allergic
group.

The most common mono-sensitizations were to
saltwort and house dust mites.

Table 2 summarizes the prevalence of different
inhalant allergens according to sex and age groups.
With a rise in age, the percentage of sensitization to at
least one allergen dwindled, though, was not
statistically significant. Although sensitization to most
allergens was higher in males, we found no significant
difference between allergen sensitization regarding sex
(except for meadow fescue).

The prevalence of positive specific IgE to any
allergen, trees, grasses, weeds, and mites was evaluated
in different seasons (spring, summer, fall, and winter).
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The frequency of IgE sensitization to any allergen,
trees, grasses, and mites was higher in spring compared
to other seasons but only allergic sensitization to trees
and seasons were statistically significant (p=0.003).

Table 3 presents the number and percentage of
inhalant allergens in allergic subjects according to
different allergic disorders. As Table 3 shows, the
sensitization to most inhalant allergens especially
outdoor allergens was higher in subjects with allergic
rhino-conjunctivitis (ARC) rather than other disorders.
Furthermore, sensitization to indoor allergens
specifically animals and mites were higher in subjects
with asthma and atopic dermatitis.

The positive specific IgE to any allergen, trees,
weeds, and grasses was higher in subjects with allergic
conjunctivitis and  allergic  rhino-conjunctivitis
compared to other disorders. Positive specific IgE to at
least one inhalant allergen could be an independent
predictor for allergic rhinitis, conjunctivitis and rhino-
conjunctivitis in the logistic regression analysis
[OR=2.29, 95% CI (1.54-3.43], [OR=1.81, 95% CI
(1.26-2.60)] and [OR=2.55, 95% CI (1.72-3.78)]. In
addition to allergic sensitization, family history of

allergy and age was significantly associated with
allergic rhinitis, allergic conjunctivitis, and allergic
rhino-conjunctivitis (Table 4). The accompanying
allergic sensitization to any inhalant allergen and
positive family history of allergy was an important risk
factor for allergic conjunctivitis and allergic
rhinoconjunctivitis and especially allergic rhinitis.

Interestingly, sensitization to house dust mites and
tree sensitization were a significant predictor for
allergic rhinitis [OR=3.25, 95% CI(1.31,8.03) and
allergic conjunctivitis [OR=2.19, 95% CI (1.50-3.19)],
respectively.

In a regression model, after entering all the data
about inhalant allergens, age, gender, family history
and smoking status as independent variables, it was
noticed that age and gender were significantly
associated with asthma. In another model, meadow
fescue, saltwort, house dust mites, age and family
history were significantly associated with allergic
rhinitis. In the third model, the role of plane tree, age
and family history were significant in allergic
conjunctivitis. In addition, acacia and sex remained as a
significant predictor in subjects with atopic dermatitis.

Table 1. The demographic data, clinical symptoms and allergic sensitization in allergic and non-allergic subjects

Allergic Subjects Non-allergic Subjects

N (%) N (%)
Questionnaire based- data Frequency 604 102
Male/Female 371/233 41/61
Family History 285(49.7) 17(20.2)
Active Smoking 99(17.1) 6(6.4)
Asthma 99(16.4) -
Allergic Rhinitis 420(70) -
Allergic Conjunctivitis 256(42.7) -
Allergic Rhinoconjunctivitis 215(36) -
Atopic dermatitis 69(11.4) -
IgE Sensitization Any Allergen 379(62.7) 27(26.5)
Indoor 16(2.6) 3(2.9)
Outdoor 269(44.5) 20(19.6)
Indoor + Outdoor 94(15.6) 4(3.9)
Mono 114(18.9) 11(10.8)
Multi 265(43.9) 16(15.7)
Weeds 296(49) 21(20.6)
Trees 176(29.1) 12(11.8)
Grasses 211(34.9) 9(8.8)
Trees + Grasses + Weeds 121(20) 5(4.9)
Mites 54(8.9%) 3(2.9)
Animals 61(10.1) 4(3.9)
Molds 8(1.3) -
Cockroach 14(2.3) -
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Figure 1. The most common inhalant allergens in allergic subjects
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Figure 2. The relationship between the sum of specific IgE concentration (IU/mL) and different allergic diseases; AR
(Allergic Rhinitis), AC (Allergic Conjunctivitis), ARC (Allergic Rhinoconjunctivitis), AD (Atopic Dermatitis). “p<0.05,
" p<0.01.
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Table 2. The prevalence of sensitization to inhalant allergens in allergic subjects according to sex and age groups

Sex Age Groups
Allergens Allergic Male Female p value 18-25y 26-35y 36-45y p value
subjects N (%) N (%) N (%) N (%) N (%) N (%)
Any Allergen 379(62.7) 242(65.2) 137(58.8) 0.11 129(65.8) 167(64) 79(56.4) 0.18
Weeds 296(49) 191(51.5) 105(45.1) 0.12 109(55.6) 125(47.9) 58(41.4) 0.03*
Trees 176(29.1) 115(31) 61(26.2) 0.20 63(32.1) 74(28.4) 39(27.9) 0.60
Grasses 211(34.9) 139(37.5)  72(30.9) 0.09 66(33.7) 98(37.5) 47(33.6) 0.61
Bermuda grass 93(15.4) 64(17.3) 29(12.4) 0.11 28(14.3) 49(18.8) 16(11.4) 0.12
Timothy grass 85(14.1) 58(15.6) 27(11.6) 0.16 28(14.3) 39(14.9) 18(12.9) 0.85
Ryegrass 176(29.1) 118(31.8)  58(24.9) 0.06 58(29.6) 82(31.4) 36(25.7) 0.49
Meadow fescue 207(34.3) 139(37.5)  68(29.2) 0.03* 66(33.7) 95(36.4) 46(32.9) 0.73
Mugwort 31(5.1) 20(5.4) 11(4.7) 0.71 15(7.7) 9(3.4) 7(5) 0.13
White goosefoot 132(21.9) 88(23.7)  44(18.9) 0.16 50(25.5) 50(19.2) 32(22.9) 0.26
Saltwort 285(47.2) 186(50.1)  99(42.5) 0.06 104(53.1) 120(46) 58(41.4) 0.09
Dandelion 72(11.9) 46(12.4) 26(11.2) 0.64 31(15.8) 22(8.4) 18(12.9) 0.05
Plane tree 158(26.2) 103(27.8)  55(23.6) 0.25 58(29.6) 65(24.9) 35(25) 0.48
Ash 69(11.4) 42(11.3) 27(11.6) 0.92 28(14.3) 26(10) 15(10.7) 0.33
Cypress 6(1) 4(1.1) 2(0.9) 0.79 3(1.5) 0 3(2.1) 0.08
Olive 52(8.6) 29(7.8) 23(9.9) 0.38 20(10.2) 21(8) 11(7.9) 0.66
Acacia 62(10.3) 42(11.3) 20(8.6) 0.28 23(11.7) 20(7.7) 19(13.6) 0.13
Poplar 78(12.9) 54(14.6) 24(10.3) 0.12 34(17.3) 26(10) 18(12.9) 0.06
Mites mix 1 54(8.9) 37(10) 17(7.3) 0.26 14(7.1) 28(10.7) 12(8.6) 0.40
Aspergillus fumigatus 1(0.2) 1(0.3) - 0.42 0.0 1(0.4) 0 0.52
Alternaria alternata/tenuis 7(1.2) 5(1.3) 2(0.9) 0.58 5(2.6) 2(0.8) 0 0.07
Cat 60(9.9) 35(9.4) 25(10.7) 0.60 22(11.2) 30(11.5) 8(5.7) 0.14
Dog 5(0.8) 1(0.3) 4(1.7) 0.05 3(1.5) 2(0.8) 0 0.31
Cockroach 14(2.3) 9(2.4) 5(2.1) 0.82 2(1) 8(3.1) 4(2.9) 0.32

*p<0.05, Mites mix (Dermatophagoides pteronyssinus, Dermatophagoides farina), y (years)

Table 3. The prevalence of inhalant allergens in allergic subjects according to different allergic diseases

Asthma Allergic Allergic Allergic Atopic
Allergens Rhinitis Conjunctivitis Rhinoconjunctivitis Dermatitis
N=99 N=420 N=256 N=215 N=69
N (%) N (%) N (%) N (%) N (%)
IgE Sensitization Any allergen 57(57.6) 287(68.3) 180(70.3) 162(75.3) 44(63.8)
Indoor 6(6.1) 12(2.9) 5(2.3) 5(2.3) 2(2.9)
Outdoor 36(36.4) 202(48.1)  126(49.2) 116(54) 29(42)
Indoor + Outdoor 15(15.2) 73(17.4) 49(19.1) 41(19.1) 13(18.8)
Mono 13(13.1) 81(19.3) 43(16.8) 38(17.7) 11(15.9)
Multi 44(44.4) 206(49) 137(53.5) 124(57.7) 33(47.8)
Weeds 45(45.5) 222(52.9) 141(55.1) 126(58.6) 37(53.6)
Trees 27(27.3) 135(32.1)  99(38.7) 88(40.9) 19(27.5)
Grasses 35(35.4) 162(38.6) 108(42.2) 96(44.7) 24(34.8)
Trees + Grass + Weeds 20(20.2) 91(21.7) 67(26.2) 58(27) 13(18.8)
Any pollen 51(51.5) 274(65.2) 174(68) 157(73) 42(60.9)
Mites 9(9.1) 46(11) 25(9.8) 25(11.6) 7(10.1)
Animals 14(14.1) 43(10.2) 29(11.3) 22(10.2) 8(11.6)
Molds 1(1) 5(1.2) 3(1.2) 2(0.9) 1(1.4)
Cockroach 2(2) 10(2.4) 4(1.6) 4(1.9) 2(2.9)
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Table 4. Logistic regression analysis of asthma, allergic rhinitis, conjunctivitis, rhinoconjunctivitis and atopic dermatitis

according to IgE sensitization status

Dependent Variables

Asthma Allergic Rhinitis

Allergic Conjunctivitis

Allergic Rhinoconjunctivitis Atopic Dermatitis

p value, p value,
Adjusted }

OR (95% CI)

p value, p value,
Adjusted

OR (95% CI)

Unadjusted
OR (95% Cl)

Unadjusted
OR (95% Cl)

Independent
Variables

p value,

Unadjusted
OR (95% Cl)

p value,
Adjusted
OR (95% Cl)

p value, p value,
Adjusted

OR (95% CI)

p value, p value,
Unadjusted  Adjusted
OR (95% CI) OR (95% CI)

Unadjusted
OR (95% Cl)

=

S NS NS <0.001 <0.001

[<%)

< 220 (154-3.15)  2.29 (1.54-3.43)
Z

=

5] NS NS <0.001 <0.001

(=]

% 214 (150-3.05)  2.18 (1.46-3.25)
<

2 NS NS 0.004 0.006

6

> 177 (1.20-261)  1.83(1.19-2.84)
<

8 NS NS 0.02 0.05

=

> 1.60 (L07-2.40) 155 (0.98-2.44)
<

%)

2 NS NS 0.004 0.005

(<5

E 1.68(118-239) 176 (1.18-2.62)
c

<

S c NS NS 0.04 0.07
25

=2 1.64 (1.00-2.69) 161 (0.94-2.77)
<

<

§28

52 ¢ NS NS <0.001 <0.001
23 =

<8 > 313 (199-4.91)  3.17 (1.99-5.06)
22 E

<8¢

0.001

1.81 (1.28-2.54)

<0.001

1.88 (1.34-2.64)

0.001,

1.78 (1.26-2.50)

<0.001,

2.22 (1.55-3.18)

0.007,

1.56 (1.13-2.17)

NS

<0.001

2.07 (1.45-2.95)

0.001 <0.001 <0.001 NS NS

1.81(1.25-2.60)  2.46 (1.70-3.56) 255 (1.72-3.78)

<0.001 <0.001 <0.001 NS NS

1.89 (1.32-2.70) 2.54(1.74-3.60) 2.60 (1.77-3.82)

0.005 <0.001 0.001 NS NS

1.67 (1.17-2.40) 1.95 (1.37-2.76) 1.88 (1.30-2.71)

<0.001 <0.001 <0.001 NS NS

219(150-3.19)  2.35(1.64-3.38) 2.32 (1.58-3.41)

0.006 <0.001 <0.001 NS NS

1.63 (1.15-2.30) 1.85 (1.1-2.60) 2,01 (1.40-2.87)

NS NS NS NS NS

<0.001 <0.001 <0.001 NS NS

1.99 (1.39-2.86)  2.57 (1.80-3.70) 250 (1.73-3.69)

NS= Not Significant, { Adjusted for age, sex, smoking, and family history of allergic diseases

In the logistic regression analysis in different age
groups, IgE sensitization to any allergen and any pollen
was significantly associated with allergic rhinitis and
rhino-conjunctivitis in the two age groups of 25-35 and
35-45 years.

As figure 2 illustrates, the relationship between
specific IgE concentration and the prevalence of non-
allergic and allergic disorders in subjects was
evaluated. We found a significant relationship between
the sum of specific IgE concentration and allergic
rhinitis (p=0.04), allergic conjunctivitis (p=0.001) and
rhino-conjunctivitis (p=0.004). As the specific IgE
increased, the prevalence of allergic conjunctivitis and
rhino-conjunctivitis increased as well.

DISCUSSION

The results of this study demonstrated that atopic
sensitization to inhalant allergens was reflected in more
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than 60% of allergic adults. The IgE sensitization to
weeds and grasses pollens was the most frequent
among inhalant allergens. Regarding our findings,
allergic sensitization to inhalant allergens could be a
predictor for allergic diseases particularly allergic
rhinitis, conjunctivitis, and rhinoconjunctivitis. The
higher concentration of specific IgE was related to
higher prevalence of allergic disorders mainly allergic
conjunctivitis and rhinoconjunctivitis.

Sensitization to any inhalant allergen was found in
62.7% of allergic adults. The men showed higher
sensitization compared to women albeit it was not
meaningful. In similar studies conducted in Europe®’
and Sub-Saharan Africa,> the prevalence of allergic
sensitization to at least one allergen was lower than that
of our study. Also, in this study, the allergic
sensitization in non-allergic subjects was detected to be
26.5%. This result shows that there are sensitized
subjects without any allergic symptoms. Kerkhof et al
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reported that 43% of individuals sensitized to
aeroallergens showed no clinical symptoms. It could
result from low exposure to inhalant allergens in these
individuals'® and 1gE production to cross reactive
carbohydrate determinants (CCD)."” In a study in the
European community, 32.3 to 41.8% of the general
population (with and without allergic symptoms)
showed atopic sensitization.?’ Moreover, specific I1gE
was not detected in the serum of 38.3% of allergic
individuals in this study. It could arise from the
presence of IgE locally, IgE sensitization to other
unidentified allergens,”® non-IgE mediated reactions,
different methods for assessment of specific IgE,
source, and quality of allergens® and sensitization to
different plant species. Also, applying the customized
regional panel of allergens especially pollen allergens
could reduce false negative sensitization.?

The specific IgE assay to inhalant allergens showed
weeds (especially saltwort) and grasses (particularly
meadow fescue and ryegrass) as the most common
inhalant sensitizers. The literature review showed
similar and different results with this study. In line with
this study, numerous sensitization to saltwort (Salsola
kali) has been reported by Assarzadegan et al in Iran.’
In a recent paper in Canada, most common prick test
reactions were cat dander, grasses and birch allergens.?®
In another study in sub-Saharan Africa, sensitization to
mites wasin the highest rate.” Based on the results of a
multicenter study in Europe, grass mix, house dust
mites and cats were reported among the most common
aeroallergens.’” Some environmental factors such as the
weather change and pollutants may affect the
aeroallergen concentration and as a result their
sensitization  patterns  in  different  regions.*
Interestingly, cats were identified as the most common
indoor allergen among allergic subjects (especially
asthma) of this study. It could be caused or exacerbated
by an increase in the popularity of pet keeping,
especially keeping cats, by Iranian households.

Multi sensitization to respiratory allergens was seen
in 43.9% allergic and 16.3% non-allergic subjects.
Some studies found a significant association between
higher frequency of multi sensitization in allergic
disorders and their severity.”® Interestingly, in our
study, subjects with allergic rhino-conjunctivitis
showed the highest prevalence of poly-sensitization
rather than other diseases (57.7%). It is noteworthy that
some multi sensitizations stem from cross-reactivity
molecules® and cross reactive carbohydrates'® and their
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exact evaluation utilizing molecular techniques are
needed.?

The highest prevalence of atopic sensitization was
observed in the age group 18-25 years and decreased
with an increase in age, though insignificantly. In
another study by Salo, the highest prevalence of IgE
sensitization was related to age groups between 10 to
39 years of age.®® According to some studies, the
association of IgE sensitization to inhalant allergens
with age groups is significant especially in childhood
and early adulthood.? In contrast, allergic sensitization
to inhalant allergens was considered as a predictor for
subjects with allergic rhinitis, conjunctivitis, and
rhinoconjunctivitis in age groups 25-35 and 35-45
years, while regression analysis of allergic sensitization
with asthma and atopic dermatitis subjects showed no
significant association in age groups of this study.
Similar to our study, in the study of Warm et al, IgE
sensitization was considered as an important factor in
allergic rhinitis patients in the age group of 22-40 years
rather than in asthmatic patients.”’

The results revealed that sensitization to outdoor
allergens was higher in allergic rhinoconjunctivitis,
allergic rhinitis and conjunctivitis patients rather than
asthma and atopic dermatitis patients while participants
with asthma showed higher sensitization to indoor
allergens, especially animal allergens. In another study
by Hosseini et al, skin prick test positivity to trees and
house dust mite was higher in asthmatic children.? In
line with the present study, a multicenter study in China
represented more frequency and association of outdoor
and indoor allergens in intermittent allergic rhinitis and
asthma severity, respectively.”® According to our
knowledge, allergic sensitization in patients with
allergic conjunctivitis has been evaluated in limited
studies. We found IgE sensitization to trees allergens
was significantly associated with allergic conjunctivitis.

Based on the results of this study, 63.8% of subjects
with atopic dermatitis were sensitized to any inhalant
allergens. According to the literature review, the role of
environmental allergens (especially pollen, animal
dander, and house dust mites) in developing and
exacerbating of atopic dermatitis is considerable and
are bought up as triggers in worsening this disease in
adult patients.®

In the present study, allergic sensitization to any
allergen especially pollen allergens was considered as a
risk factor for allergic rhinitis, allergic conjunctivitis,
and allergic rhino-conjunctivitis while we did not find
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any association between allergic sensitization to any
inhalant allergen and other allergic diseases including
asthma and atopic dermatitis in allergic adults of this
study. Our finding regarding allergic rhinitis is
consistent with Warm et al study.”’ In controversy to
our study, some studies showed allergic sensitization as
a significant factor in asthma.®* The results of Vidal et
al study revealed the association between IgE
sensitization to allergenic molecules of mites (including
Der p 1 and Der p 2) and asthma in patients with
allergy to house dust mites.* This discrepancy between
studies could result from a limited range of age group
in the present study compared to that of the Sweden
study. On the other hand, the lower association between
allergic sensitization and asthma could be attributed to
other factors (such as obesity, air pollution, and
smoking tobacco) rather than allergic sensitization in
developing and increasing the asthma prevalence.”’ As
the findings of this study showed, in a logistic
regression model, the age and gender remained as the
significant predictors in asthma patients while in
addition to age and family history, allergic sensitization
to meadow fescue, Russian thistle, and house dust
mites was considered as risk factors of allergic rhinitis.

Regarding the study findings, increasing the
specific IgE concentration against aeroallergens
revealed a positive relationship with the frequency of
some allergic disorders. In a study by Olivieri et al,
they found a meaningful association between the level
of specific IgE and the use of medicines and referral to
a physician resulted from respiratory disorders.*In
another study by Marinho et al, the increasing specific
IgE concentration is associated with the risk of current
rhinitis and current rhinoconjunctivitis in children at 5
years of age.** It could be concluded that concentration
of specific IgE is useful in the evaluation of allergic
diseases.

The prevalence of allergic sensitization in different
seasons displayed that sensitivity to any inhalant
allergen, tree and grass pollens and mites was higher in
spring than other seasons but it was statistically
significant just for trees sensitization. It is interesting
that the prevalence of IgE sensitization to trees and
grasses was higher in summer and mites in fall and
winter in the previous study.*® The dissimilarity in
precipitation, temperature, air pollution in different
years could be the reasons of alteration in pollen count
and as a result different sensitization.*

Despite acceptable concordance between skin prick
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test and in vitro tests for most inhalant allergens,*” one
limitation could be that performing skin prick test as a
sensitive evaluation is impossible or is very difficult
with a high number of allergens in a huge number of
participants who were referred for blood donation.
Also, the region of birth was not determined in this
study. More studies are required to examine the role of
the region of birth as a possible factor in current
sensitization to allergens in adults. One of the
limitations of this study was the limited number of
allergens in this diagnostic panel as an in vitro test.
Also, the determination of cross-reactivity between
allergens and CCD marker was impossible using this
panel. More studies are under evaluation as the next
step of the current investigation the results of which
will be reported in the future articles.

The sensitivity prevalence to pollen allergens
(mainly weeds and grasses) were demonstrated in
allergic adults. The presence of specific IgE to inhalant
allergens and their concentration were significantly
associated with current allergic rhino-conjunctivitis,
rhinitis, and conjunctivitis in adults. This could help
physicians prevent such diseases by recognizing and
treating them, particularly in individuals with a positive
family history of allergic diseases. It seems that in
asymptomatic individuals with a high concentration of
specific IgE, further studies are required to determine
the precautious measures needed to prevent the
situation from evolving from sensitization to disease.
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