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Skin prick test results in patients with chronic allergic
rhinitis: Housewives are risky occupational group for the
development of allergic rhinitis due to house dust mites

Kronik alerjik rinitli hastalarda cilt prick test sonuclari: Ev hanimlari ev tozu
akarlarina bagl alerjik rinit gelisimi icin riskli meslek grubundadir
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Abstract

Introduction: Allergic Rhinitis (AR) is a common disorder that neg-
atively effects the quality of life with symptoms due to the inflam-
mation of nasal epithelium. Objective of this study is to determine
the general demographical and clinical features of patients with
AR, who had positive skin prick test (SPT) results.

Methods: Patients diagnosed as AR with positive SPT results were
analyzed. The allergens tested were: grasses, cereals+grasses, trees
1 (early flowering), trees 2 (late flowering), house-dust mites (Der-
matophagoides pteronyssinus (DP), Dermatophagoides farinae
(DF), tyrophagus putrescentiae (TP), lepidoglyphus destructor (LD)
and acarus siro (AS).

Results: Of the total 202 patients, 145 female (with a mean age of
32.42+12.81 years) and 57 male (with a mean age of 28.44+11.5
years) were included in the study. The most common allergens
determined were; DF, DP, cereals+grasses and grasses. Tyrophagus
significantly was more common in females (p=0.04). Nasal dis-
charge, dyspnea, itching and weakness-tiredness were reported
to be more common in females compared with males. DF, DP, TP
and LD were statistically significantly more common in housewives
(p<0.05). Dyspnea, wheezing and itching were statistically signifi-
cantly more common in housewives (p<0.05).

Discussion and Conclusion: Housewives are risky occupational
group for the development of allergic rhinitis due to house dust mites.
Keywords: Allergic rhinitis; housewives; occupational disease; skin
prick test.

Ozet

Amag: Alerjik rinit (AR), nazal epitelyum inflamasyonuna bagli olarak
ortaya ¢ikan ve yasam kalitesini olumsuz yonde etkileyen semptom-
larla karakterize sik gorilen bir hastaliktir. Bu ¢alismanin amaci, cilt
prick testi pozitif olan alerjik rinitli hastalarin demografik ve klinik 6zel-
liklerini ortaya koymaktir.

Gereg ve Yontem: Poxzitif cilt prick testi olan alerjik rinitli hastalar
analiz edildi. Test edilen alerjenler: Cayrr, tahil + cayr, agaglar 1 (er-
ken ciceklenenler), agaclar 2 (geg ciceklenenler), ev tozu akarlardir
(Dermatophagoides pteronyssinus (DP), Dermatophagoides farinae
(DF), Tyrophagus putrescentiae (TP), Lepidoglyphus destructor (LD)
ve Acarus siro (AS).

Bulgular: Calismaya dahil edilen 202 hastanin 145'i kadin (ortalama
yas 32.42+12.81) ve 57'si erkekti (ortalama yas 28.44+11.5). En sik tespit
edilen alerjenler; DF, DP, cayir, tahil + cayir grubuydu. Cilt prick testi-
nin Tyrophagus icin pozitifligi istatistiksel olarak kadinlarda anlamliydi
(p=0.04). Nazal akinti, dispne, kasinti, halsizlik, yorgunluk semptomla-
r kadinlarda erkeklere oranla daha fazla bildirildi. DF, DP, TP and LD
grubu alerjen duyarliigr ev hanimlarinda istatistiksel olarak anlamli
bulundu (p<0.05). Dispne, hisiltili solunum ve kasinti ev hanimlarinda
istatistiksel olarak daha sik bulundu (p<0.05).

Sonug: Ev hanimlari, ev tozu akarlarina bagl alerjik rinit gelisimi icin
riskli meslek grubundadir.

Anahtar Sozciikler: Alerjik rinit; ev hanimlari; mesleki hastalik; cilt
prick testi.
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he prevalence of allergic diseases is known to be increasing

in all over the world each year."" Allergic rhinitis (AR), de-
fined as the presence of at least one or more of the symptoms
of sneezing, nasal congestion, rhinorrhea and obstruction,
is one of the major forms of allergy affecting approximately
20% of population.’?® The diagnosis of AR generally depends
on the clinical characteristics of the disease, laboratory tests
such as prick tests and response to pharmacotherapy.”’ The
symptoms of AR may deteriorate the life quality of patients
and create an economical burden.

Skin prick test (SPT) is a simple, inexpensive, and quick test
that is usually preferred to confirm atopy and to identify al-
lergens in patients with IgE-mediated hypersensitivity.>¢ In
this study we aimed to determine the general demographi-
cal and clinical features of patients with AR having positive
SPT results. We believe that defining clinical features is im-
portant to determine etiological contributors and prophy-
lactic measures.

Materials and Method

Study design and Patient selection

This study was performed in Corum Chest Diseases Depart-
ment of State Hospital between December 2011 and Decem-
ber 2012.Patients diagnosed with AR and having SPT recorded
results were analyzed retrospectively.

Skin prick test (SPT) and interpretation

Skin prick test was performed by a single physician and eval-
uated by the same person. SPT was performed to 9 allergens
that were most commonly defined in society using the SPT
(Allergopharma, Merck, Reinbek, Germany) with positive con-
trol (histamine) and a negative control (distilled water).

Positive and negative control solutions and solutions con-
taining allergen were added drop wise to the patient's fore-
arm flexor surface and the patient was soaked in the middle
of each of the drops with a lancet (Abello, Denmark). Ap-
proximately 15 minutes later, the reaction occurring on the
patient's arm was evaluated by a specialist using the follow-
ing criteria:"”!

Largest size of the wheal diameter with at least 3 mm was
regarded as positive, if the control solutions showed ex-
pected result (wheal size at least 3 mm for the positive con-
trol, histaminedihydrochloride 10 mg/mL, and less than 3
mm for the negative control, allergen solvent). Patient was
excluded if the responses to control solutions were not ad-
equate.

The allergens tested were: grasses (velvet grass, fruit grass,
crazy grass, meadow timothy grass tail, forest grass, tea leaf),
cereal grasses (in addition to grasses, barley, oats, rye, wheat),
trees 1 mix (early flowering: alder, elm, hazelnut, willow,
poplar), trees 2 mix (late flowering: birch, beech, oak, plane),
house-dust mites [HDM: Dermatophagoides pteronyssinus
(DP), Dermatophagoides farinae (DF)], tyrophagus putrescen-

tiae (TP), lepidoglyphus destructor (LD) and acarus siro (AS).
AC, LD and TP are also known as storage mites.

Among 600 patients having AR examined with SPT; totally 202
patients (33.67%) were reported to have at least one positiv-
ity. The demographic features and general characteristics of
those 202 patients (145 female and 57 male) were recorded.
The patients were asked for the symptoms, smoking history
and occupation.

Inclusion criteria: Patients with endurance reaction of at least 3
mm against any allergen were included in the study. Systemic
corticosteroids (4 weeks), intranasal corticosteroids (2 weeks),
oral antihistamine (1 week), and topical nasal decongestant (1
day prior) were ensured to be discontinued prior to the appli-
cation of skin prick test.

Exclusion critera: Patients having positive results with nega-
tive control were also excluded from the study. Uncontrolled
asthma by predicted peak expiratory flow rate (PEF <70%), re-
cent history of respiratory tract infection within the previous
weeks and pregnancy, lactation were the other factors fort the
exclusion criteria.

Ethical consideration

The study was approved by the local ethics committee (deci-
sion number: 2018-04/45) and written informed consent was
obtained from the participants.

Statistical analysis

Statistical analysis was performed by using the statistical
package for the social sciences (SPSS) version 21 (SPSS Inc.,
Chicago, IL, USA). Comparison of quantitative variables be-
tween the study groups was performed using one-way anal-
ysis of variance for comparing three groups when normally
distributed and Kruskal Wallis (when indicated). For compar-
ing categorical data, Chi-square (x?) test was performed and
Fisher's exact test was used when appropriate. Continuous
variables were presented as mean * standard deviation and
categorical data were presented as a number or frequencies
when appropriate. P<0.05 was considered statistically sig-
nificant.

Results

Totally202 patients, 145female (withameanageof32.42+12.81
years) and 57 male (with a mean age of 28.44+11.5 years), with
AR and positive SPT were included in the study. Among study
participants 177 were non-smoker and 25 were ex-smoker.
The mean age of the study participants was 31.00+12.63 years
(range: 18-67 years).

Out of 202 patients, 78 were housewives, 57 were students,
and 67 were having other jobs (teacher, farmer, policeman,
coiffeur, cook and repairman). Distribution of allergen agents
among genders are summarized in Table 1. The most com-
mon allergens determined were; DF, DP, creals+ grasses and
grasses (Table 1). There was statistically significant difference
between genders in only tyrophagus which was more com-
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Table 1. Allergenic sensitivity determined among genders

Number Female Male p
of patients (n=145) (n=57)
with
positive
results
Grasses 104 69 35 0.09
Cereals + grasses 106 71 35 012
Trees 1 15 9 6 0.37
Trees 2 12 6 6 0.10
Der. farinae 112 86 26  0.09
Der. pteronyssinus 117 89 28 0.1
Tyrophagus putrescentiae 68 55 13 0.04
Lepidoglyphus destructor 68 53 15 0.18
Acarus siro 23 17 6 1.00

Table 2. Symptoms among genders

Total Female Male p
(n=145) (n=57)
Nasal stiffness 141 102 39 0.86
Nasal discharge 150 101 49 0.02
Nasal itching 155 107 48 0.14
Sneezing 177 124 53 0.23
Postnasal drip 111 86 25 0.058
Postnasal itching 107 79 28 0.53
Burning in eyes 147 107 40 0.60
Dyspnea 79 62 17 0.011
Wheezing 83 59 24 1.0
Cough 110 84 26 0.11
Skin rash 28 22 6 0.50
Itching 55 47 8 0.008
Weakness-tiredness 96 79 17 0.002
ltching on ear 82 65 17 0.07

mon in females (p=0.04). All other allergens were determined
to be similar between 2 genders. The symptoms are summa-
rized in Table 2. The most common symptoms were sneezing,
nasal itching, nasal discharge, burning in eyes and nasal stiff-
ness. When symptoms were compared among genders, nasal
discharge, dyspnea, itching and weakness-tiredness were re-
ported to be more common in females (Table 2).

Among study participants, 78 were housewives and they
were compared with women attached to other occupations
(non-housewives) (n=67) regarding the symptoms and al-
lergenic sensitivity (Tables 3 and 4). Grasses and creals +
grasses were statistically significantly less common while
DF, DP, TP and LD were significantly more common in house-
wives (p<0.005). Dyspnea, wheezing and itching were sig-
nificantly more common in housewives compared with the
non- housewives (p<0.005).

Table 3. Comparison of allergenic sensitivity between

housewives and non-housewives

Housewife Non-housewife p

(n=78) (n=67)

Grasses 32 38 0.03
Cereals grasses 33 39 0.03
Trees 1 3 0.30
Trees 2 3 3 1

Der. farinae 54 32 0.02
Der. ptero 56 33 0.02
Tyrophagus putrescentiae 35 20 0.09
Lepidoglyphus destructor 35 18 0.04
Acarus siro 11 6 0.44

Table 4. Comparison of symptoms between housewives and

non-housewives

Housewife Otherwomen p

(n=78) (n=67)
Nasal stiffness 53 50 0.20
Nasal discharge 52 50 0.17
Nasal itching 60 48 0.85
Sneezing 67 58 0.49
Postnasal drip 49 37 0.49
Postnasal itching 45 35 0.87
Burning in eyes 59 49 1.00
Dyspnea 44 19 0.003
Wheezing 40 20 0.02
Cough 47 37 0.86
Skin rash 13 9 0.82
Itching 32 15 0.03
Weakness-tiredness 47 30 0.22
Itching on ear 38 28 1.00

Discussion

In this study we evaluated the SPT results among patients
with AR and we determined that the most common allergen
agents among patients with AR were HDM and cereals+-
grasses pollens. There was not a gender difference regarding
allergenic sensitivity except TP which was more common in
females. Pollen allergies were reported to be seasonal more
commonly, but mite allergies were perennial as expected.
When the presence of symptoms were compared; nasal dis-
charge, dyspnea, itching and weakness-tiredness were more
common in females than males. We also determined that DF,
DP, TP and LD were statistically significantly more common in
housewives compared with non.

In previous studies, the distribution of allergens among pa-
tients with respiratory allergies was investigated. In a meta-
analysis, SPT was defined as accurate in discriminating sub-
jects with or without AR® In a recent multicenter study in
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Korea on 28954 patients with suspected respiratory allergies,
DF and DP were reported as the most commonly sensitized al-
lergens. In that study 53% of the participants were female and
45.3% of study participants had at least one positivity in their
skin prick tests.”? In another study from our country, among
7492 patients with clinical symptoms of asthma and/or AR
and tested for 7 allergens with SPT, the atopy prevalence was
32.2% and Phleum pratense, DP and Artemisia vulgaris were
the most common 3 allergens that were enough to identify at
least 95% of the sensitized subjects.'” In our study, 202/600
(33.6%) of patients were having positive SPT results. We per-
formed the test with 9 allergens but 70% were detectable with
the test having 4 determinants while 92% were detectable
with the test having 6 allergens.

In our study, we determined that house dust mites and pollens
were the most common allergens in patients with AR. Simi-
lar with our results Holopainen et al.'" reported that house
dusts and pollens were the most common allergens that were
present in about 40% of patients with allergic rhinitis. Lou et
al. also reported that house dust mites were the most com-
mon allergens determined in patients with AR.l'Z

Wang et al. reported that there was not any gender differ-
ence concerning the allergen sensitivity determined with
SPT in 340 cases with AR."¥ We also did not determine any
differences between genders regarding the allergen agents
except TP which was more common in females. Khazaei et
al.'" reported that smoking did not affect the SPT reactiv-
ity to pollen and weeds aeroallergens. Since most of our pa-
tients were non-smoker we could not analyze the effects of
smoking on SPT results.

Although not studied before obviously, we believe that
housewives are also in an increased risk for occupational
diseases since they work in wet places frequently, they are
exposed to chemicals in cleaners, and they do not use pro-
tective equipments in general. Housewives work at indoor
conditions and human activities are influenced by the differ-
ential sensitization to house dust mites and storage mites.
The data about the allergens in housewives is limited. DP and
DF were suggested to be more closely associated with house
dust mites which may be the main reason of our results de-
termining these allergens more commonly in housewives.!'>¢l
The housewives spent most of their time at home and they
are exposed to the mites more commonly. Moreover, deter-
gents used at home may also facilitate the allergic reactions
with their irritant effects. Tee et al. also defined that DP and LD
were among the most commonly determined skin allergens in
279 United Kingdom bakery workers.'"” Since one of the main
working places of housewives are kitchens, these results are
also supporting our findings.

TP was shown to induce allergic pulmonary response in a
murine model.'® Even though we did not analyze the pres-
ence of asthma in those patients, we determined that TP was
more common in housewives and dyspnea was also more
common in that group of patients supporting this data indi-

rectly. Moreover, dyspnea was present in all patients having
positive results for TP. In a study in Turkey, in Kutahya, the
prevalence of domestic mites was found to be 18.05%, while
T. putrescentiae was found higher with a rate of 43.96%."
The other mites were found as D. pteronyssinus with a rate of
31.03%, A. siro with a rate of 13.79%, and L. destructor, G. do-
mesticus and Cheyletus species with a rate of approximately
2%. Regarding this data, it may be suggested that, TP should
be added to the prick test panel.

The strength of our study is that it contains a relatively high
number of symptoms asked and skin allergens investigated.
However there are still several limitations. Socio-cultural level,
or monthly incomes were not asked to the patients that may
also affect the atopic conditions, and response. Secondly, al-
though skin prick test performed in this study is commonly
used in allergy practice, it also has some disadvantages such
as its reliability depends largely on the allergists performing
the test and good compliance of the subjects.

In conclusion; we determined the most common allergens,
and the most common symptoms in patients with allergic
rhinitis. In SPT, the most common allergens should be taken
into account for the correct diagnosis and cost-affectivity. We
showed that mite allergies were more common in housewives.
Moreover these allergies were reported to be more commonly
associated with asthma. Larger, prospective studies are war-
ranted to define the role of skin prick test in atopic patients
with different job groups.

Conflict of interest: There are no relevant conflicts of interest to
disclose.
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