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Abstract Objective: Our objective was to review skin prick allergy testing (SPAT) results in
patients with symptomatic rhinitis in an Irish population.
Methods: A fifteen-year retrospective review of our database of symptomatic patients with
rhinitis was performed. All patients who had SPAT performed during this interval were
included. Data was analysed in terms of demographics and dominant allergens.
Results: 1158 patients were included. 617 Females vs 541 Males. Age range five to eighty-five
years old. Mean age thirty-four years. 49% of our patients tested positive to at least one aero-
allergen. The most common allergens were dust mites (23%) and timothy grass (22%). Patients
born during the Irish pollen season (AprileJuly) were between 5 and 7 times more likely to be
sensitive to timothy and ryegrass pollens compared to others tested. 241 patients had both
SPAT and serum allergen specific IgE testing (SASIgET) performed; positive results were consis-
tent between both groups.
Conclusion: Results demonstrated that half of our patients with symptomatic rhinitis had
allergen sensitisation. Dust mites and grass were the main allergens in our area. Our nurse
led clinic has allowed efficient patient education and the development of a unique Irish SPAT
database. Retesting a patient with a known allergy test result it is not indicated.
Copyright ª 2020 Chinese Medical Association. Production and hosting by Elsevier B.V. on
behalf of KeAi Communications Co., Ltd. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Allergic rhinitis (AR) can be defined, as per Allergic Rhinitis
and its Impact on Asthma (ARIA) Guidelines by one or more
of the following nasal symptoms: rhinorrhoea, nasal
obstruction, nasal itching and sneezing.1 Also, symptoms of
eye itchiness, fatigue, disturbance of sleep pattern and
general reduction in quality of life are reported by affected
patients.2e5

AR can be classified as intermittent (e.g. pollens) or
persistent (e.g. dust mites).1,6 Intermittent AR is usually
caused by pollens from trees, grasses and weeds and is
dependent upon the geographic area, degree of urbaniza-
tion and pollination periods for certain types of plants.
Persistent AR usually reflects a reaction to indoor allergens
such as dust mites, mould spores or animal dander.

Symptomatically, AR can be mild (symptoms are present
but not interfering with the quality of life) or moderate-
severe (affecting the patients’ quality of life).1,6 The
severity can manifest in exacerbations of asthma symp-
toms, sleep disturbance, impairment of daily routine, sport
or school activities. Severity fluctuates from year to year
and from season to season in relation to allergen exposure.
Most patients seeking medical care present with symptoms
in the moderate-to-severe spectrum of AR symptoms.7e9

Symptom control is often poor due to a lack of patient
knowledge, poor compliance and technique, particularly
around the use of topical nasal medications.8

The diagnosis of AR is often evident from clinical history
and examination, but for many patients a correlation with
the triggering allergen can be challenging to recognize. In
these patients, further investigation with an allergen-
specific immunoglobulin E (IgE) test is needed. Allergen
identification allows for patient education, avoidance
measures and/or allergen immunotherapy in refractory
cases.8,10,11

The symptoms exhibited in AR are present after being
exposed to a sensitizing allergen and subsequent produc-
tion of allergen specific IgE. It is a Type I Gel and Coombs
hypersensitivity reaction. The allergic response consists of
two phases. An immediate phase peaks at 15e30 min after
allergen exposure. This corresponds to mast cell degranu-
lation and inflammatory mediators release. The second
phase peaks at 6e12 h after exposure. This corresponds to
infiltration of the nasal tissues by eosinophils, basophils and
other inflammatory cells. Nonspecific nasal hyper-
responsiveness can result due to mucosal inflammation,
priming to the precipitating allergen as well as to other
stimuli (allergenic and nonallergenic in nature).12,13

Several risk factors have been linked to an increased risk
of developing AR. These include family history of atopy,
male sex, birth during the pollen months, early use of an-
tibiotics, parental smoking in the first year of life and early
exposure to indoor allergens, such as dust mites.14,15 It is
thought that the presence of each of these factors is
associated with a positive likelihood ratio (from three to
five) for a diagnosis of AR.16

The prevalence of AR has increased worldwide in the last
40 years.9,17e20 AR is the most common form of non-
infectious rhinitis, affecting up to 500 million people
worldwide or approximately 20% of the population, 10e30%
of all adults and up to 40% of children.18,19,21 Being a dis-
ease that is increasing globally, an understanding of domi-
nant allergens has become crucial in its management and
treatment. Frequent comorbidities such as asthma,
eczema, food allergies and rhinosinusitis add to the clinical
and financial burden of the disease.

The association between AR and asthma was recognised
over two centuries ago. Significantly up to 40% of patients
with a diagnosis of AR also have a diagnosis of asthma.7,10

Furthermore, 80% of people who have asthma will also be
affected by AR. These patients reported increased usage of
their asthma controlling medication if they did not manage
their rhinitis appropriately.5,22 This is of particular rele-
vance to the Irish population, having the fourth highest
prevalence of asthma in the World.21 Galway is a thriving
cultural city located on the west coast of Ireland. A buzzing
cosmopolitan city centre leads to a popular seaside desti-
nation and beyond to a rugged rural and agricultural
backdrop. Tourism and agriculture are important industries
with a catchment population for this study of approxi-
mately 400,000.

Investigations for AR centre on determining the allergen
specific IgE sensitivity. This can be performed by skin or
haematology testing techniques, depending on the avail-
ability and setting. Skin prick/percutaneous (SPAT) or in-
tradermal technique (IDT) are the two main testing
procedures used on the patient’s skin. IDT is usually only
carried out when SPAT is negative but the suspicious of AR
persists. Nasal challenges for specific aeroallergens are
undertaken particularly when considering specific allergen
immunotherapy.

Introducing an extract of the suspected allergen percu-
taneously induces an IgE hypersensitivity reaction in the
skin. This is termed ‘wheal-and-flare reaction’, which is
characterised by an irregular blanched elevated wheal
surrounded by an area of erythema, which appears within
15e20 min after the injection of an allergen.

It assesses the specific allergen immediate IgE-mediated
sensitivity.23 Results are measured in mm, with positive
results measuring more than 3 mm.

Once the diagnosis of AR is made, treatment options
needs to be discussed with the patient and family. Treat-
ment consists in allergen avoidance methods, pharmaco-
logical therapy and depends on symptoms severity and
seasonal variation. For most patients, nasal saline irrigation
in conjunction with an intranasal corticosteroid, and or oral
H1-antihistaminic medication, is encouraged and is usually
enough to control the disease. Education and technique is
particularly important when prescribing topical nasal
medication.8 Leukotriene-receptor antagonists and allergen
immunotherapy administered subcutaneously, or sub-
lingually are the next steps in poorly controlled symptoms
but should be considered on an individual basis.24e27 In
recalcitrant cases a variety of surgical procedures mainly to
the inferior turbinates can be undertaken (e.g. coblation,
laser, debridement, cryotherapy) as an adjunct to medical
treatment.

AR is one of the most underestimated diseases in terms
of severity, lifestyle impact and treatment costs. AR is in
fact a global health problem and is associated with signifi-
cant economic burden and impaired quality of



Table 1 Percentages of the main positive allergens in our
study population.

Allergen Positive (%)

House dust mites 23
Timothy grass 22
Dog 17
Cat 15

Figure 1 The number of positive patients to specific grass
allergens in respect to their birth month.
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life.2e5,21,28,29 AR symptoms are reflected by working and
school absenteeism days, decrease in productivity and
increased psychosocial burden on these patients.2e5 In a
recent UK study patients reported 4.1 days per year AR-
related workplace absenteeism.5 The economic costs are
huge on both patient and the health system. A 2014 analysis
from The European Union determined that avoidable indi-
rect costs per untreated patient with AR per year to be
V2405.28

Our overall objective was to review the demographics
and the main sensitizing allergens of symptomatic AR pa-
tients tested with SPAT in our region, the West of Ireland.

Methods

We undertook a retrospective review of all patients symp-
tomatic for rhinitis, who presented at our nurse led allergy
clinic between January 2003 and December 2018. All pa-
tients were initially seen in the Otorhinolaryngology (ORL)
outpatients by an ORL clinician, who referred the patients
for SPAT, based on the clinical suspicion of AR.

SPAT is preferred at our institution due to its simplicity,
rapidity of performance and ability to counsel patients at
the time of testing. A standard 20-aeroallergen kit test with
positive (histamine) and negative (saline) control was used.

The 20 allergens tested were: dog, cat, horse, weed mix,
mugworth (Artemisia vulgaris), tree mix 1 (early blossom),
tree mix 2 (mid blossom), Aspergillus fumigates, ash, oak,
maize, Timothy grass, Ryegrass, Cladosporium Herbarum,
wheat, grass mix, Candida, barley, house dust mite Der p 1
& 2.

Each allergen was introduced with an individual sterile
lancet into the superficial epidermis of the patients arm.
Results of the SPAT were read and measured in mm after
20 min. These results were recorded in terms of size and
the severity of the reaction. Severity was determined
visually based on the degree of wheal and flare reaction to
a specific allergen, using comparison of the reaction to the
positive control as a baseline. A 3 mm or larger wheel was
considered positive. A single specialist nurse performed the
tests and recorded the results in our protected database
saved on the hospital system. No severe adverse reactions
were recorded during the fifteen years of testing. All pa-
tients were counselled about their sensitised allergen/s at
the time of the result; oral and written allergen avoidance
advice was provided. Data was analysed for prevalence in
terms of demographics, geographic location and dominant
allergens. We also compared the results with the Serum
allergen specific IgE testing (SASIgET) or previous SPAT
testing when available. Some of our patients also had
SASIgET via Enzyme-linked immunosorbent assay (ELISA)
prior to our skin testing.

Data was processed using Statistical Package for the
Social Science (SPSS).

Ethical approval of our study was granted by Galway
University Hospital Ethics Committee.

Results

1158 patients had SPAT performed during this fifteen-year
interval. 617 females and 541 males were tested. Age
ranged between five and eighty-five years with a mean of
thirty-four years. Patients younger than ten years of age
represented 8% of all our subjects.

On average eighty patients were tested per year over
the fifteen year period.

Our results revealed that 49% of the patients showed a
positive reaction to at least one tested allergen.

On analysis of the positive results, 56% males tested
positive compared to 44% females. We observed that
males appeared to have more severe (61% vs 40%) or very
severe reaction (67% vs 33%) to house dust mites
compared to their female counterparts. Over our study
period, there were eighteen patients who had repeated
SPAT. This was performed on average at 2.7 years after
the initial test. All positive results were the same on both
occasions. There was no clear reason for repeat SPAT
testing recorded and this weakness has been corrected on
our data base.

Twenty-one percent of patients (241 cases) also under-
went SASIgET testing prior to SPAT. We observed that pos-
itive tests correlated and were consistent between both
groups.

The most frequently encountered allergens in our pop-
ulation are dust mites and grass (Table 1).

Seventy-five percent of patients with a positive SPAT
result lived in an urban location. House dust mites was the
most common allergen across all tested locations. One re-
gion (West Meath) had a high prevalence of barley sensiti-
sation (19%). Barley is the primary crop propagated in that
region, primarily used as malt for alcoholic beverages.

Interestingly, patients born during the Irish pollen season
(AprileJuly) were between 5 and 7 times more likely to be
sensitive to timothy and ryegrass pollens compared to
others tested (Fig. 1).
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Discussion

The prevalence of AR is increasing worldwide.21 Imple-
mentation of clinical guidelines and focused history
taking leads to improved referral efficiency. Our findings
might also reflect an increase degree of urbanization
and pollution implicit on our island, as Ireland moves
from a more agricultural background to an industrial
future.

The World Health Organization (WHO) estimated in
2016 that outdoor and indoor ambient air pollution kills 7
million people annualy and is affecting all regions of the
world. Approximately 90% of people breathe air that is
not compliant with WHO Air Quality Guidelines.30 20% of
non-infectious deaths worldwide are from respiratory
illnesses and cancers related to exposure to fine partic-
ulate matter (PM2.5), the most health-harmful air
pollutant.31

Allergens concentrations are frequently influenced by
temperature, humidity, sunlight and air pollutants.32 House
dust mite is a particular pest, preferring humid environ-
ments; it produces powerful allergens secondary to skin
casts, secretions and faecal material.31e33 Most modern
homes probably have detectable levels of house dust mites
and their allergy producing fragments.34

Toourknowledge,thisisthefirststudytoinvestigateSPAT/ARin
anadultandpaediatricpopulation in Ireland.Ourfocuswasto
evaluatethepopulationintheGalwayandsurroundingregion.
Our study is different in many ways to previous national
studies.35,36DugganetalfoundthattheseverityofARinschool-
childrenfromtheCorkregion(southernIreland)wasincreasing
overtimeandaschildrengrewolder.35TheyhavealsofoundthatAR
symptomswereequallydistributedamongsexes.Graceetalhave
investigatedtheprevalenceofARamongadultmaleathletesfrom
South-West Ireland.36 In their group 27% were found to have
allergic rhino-conjunctivitis, with the most common positive
tested allergens being house dust mites and grass, which are
similartoourfindingsfromWest.

In terms of variation of results across different subpop-
ulation, we tested across several areas: age, gender, month
of birth and geographical location.

Our results revealed that the age group 10e20 is by far
the most tested one for symptomatic AR. If this is due to
adolescents and young adults being conscious of their
symptoms and reporting them more often or if hormones
play a role at this age it is yet to be investigated.

Only 8% of our population was represented by children
younger than ten years of age. A percentage of young
children with allergies are dealt with directly by our local
paediatric department, who perform their own allergy as-
sessments and only refer to ORL if surgical input is antici-
pated. This probably accounts for the lower numbers of
younger children in our cohort.

House dust mites and grass are the two main allergens
encountered in our area and these are in keeping with other
reports in the literature.36e38 House dust mites was
consistently found over the locations and years studied.
One must also consider the lack of variation between what
is now termed rural and urban Ireland as there is a common
exposure to most allergens across both areas.35 Interest-
ingly, a single region (West Meath) had a high prevalence of
barley sensitisation, corresponding to the fact that 30% of
all Irish barley production is from this region.

We now encourage local and regional testing which
would help clinicians to become more familiar with the
local common allergens. House dust is comprised of multi-
ple allergens, including dust mites, cockroach, pet dander,
outdoors pollens, moulds, bacteria, textile fibres and
decomposing insects. Specific, purified components of
house dust are tested in the various kits available. We must
take note of the significance of the main allergens identi-
fied as relevant in our area: house dust mites, timothy
grass, cat and dog dander. House dust mites represents
almost half (42%) of the allergens in our area.

The association of higher pollen count season (April to
July) with birth months although controversial has been
described previously in the literature.39,40 Our symptomatic
patients also showed this type of distribution. In their study
Duggan et al demonstrated a shift in high AR prevalence
from the winter/spring of year 2002 to late spring/early
summer of 2007.35 This change represents a shift from an
infection to an allergic cause, either due to climate change
or pollution.

Developing an unique geographic map of allergens and
their seasonal variation helps developing local policies for
testing and management of AR. Testing should be carried
out if initial treatment fails to control the symptoms, and
there is still a high suspicious of AR after ruling out other
causes. It may be possible to run a smaller range of skin
testing on some patients based on focused history taking. In
intractable cases, testing is useful also for allergen avoid-
ance measures and consideration of immunotherapy. SPAT
should be considered as first line investigation, due to its
cost-effectiveness and rapid results. A wider range of sub-
stances can be tested by this method. We do reinforce,
through our findings that neither SPAT nor SASIgET tests
need to be repeated overtime, unless there is clinical sus-
picion of a new allergen.

Local and economic factors may ultimately decide which
form of allergy testing is undertaken at a particular unit;
however, SPAT is a particularly good fit for our unit in
Galway. We have developed a local allergen map to assist
general practitioners and clinicians in managing patients
with symptomatic AR.

Being a retrospective cohort study, we acknowledge that
there are recognised limitations to this type of observational
research. Retrospective studies provide inferior levels of evi-
dence as compared to prospective studies. Ultimately,wewere
looking back at archived data from a 15-year period. Record
keeping was not designed for the study; there were gaps and
inconsistencies in data collection. It was impossible to control
bias; this was not a population-based study,makingmost of the
results observations rather than having proven statistical sig-
nificance. Nevertheless, we propose that this was a unique
opportunity to analyse, discuss and learn from 15 years of SPAT
testing in the west of Ireland. No similar study exists in the
literature and we have learnt, evolved and changed where
necessary, with our ultimate aim to improve patient care and
outcomes.
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Conclusions

SPAT is a valuable tool. Forty-nine percent of our symp-
tomatic allergic rhinitic population had documented evi-
dence of being sensitised to at least one aeroallergen.
House dust mites and timothy grass are the primary aller-
gens in the West of Ireland. Being born during the pollen
season shows a significant predisposition to intermittent
AR, particularly to grass pollens. We discourage retesting
patients with a known allergy test result. Patient education
and allergen avoidance are fundamental tenets to the
successful management of AR.
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