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Allergic respiratory Background: Over the last years, different works have been published about the importance of
disease; incorporating new diagnosis techniques in allergic patients such as component-resolved diag-
Childhood; nosis (CRD). The objective of this study is to compare the evolution of allergic sensitisation
Component-resolved profiles by means of CRD and cutaneous tests (SPT) on pollen-allergic patients.

diagnosis; Methods: A total of 123 patients aged between 2 and 14 years were included in an open,
Pollinosis; prospective, multicentre study. All the children had symptoms suggestive of seasonal respiratory
Polysensitisation allergic disease, with the diagnosis confirmed by cutaneous tests. Specific-IgE to major pollen-

allergens (CRD) and SPT were performed at basal and after three years of follow-up.

Results: Out of 123 patients included, a total of 85 were analysed. The mean age was 8+3
years. Significant changes in the allergic sensitisation profiles were observed for the most preva-
lent allergens (Olea and grass) but it is in grass, the most relevant allergen in terms of allergen
pressure, where changes in both absolute and relative frequencies between SPT and CRD were
more evident.

Conclusion: CRD seems to be an essential tool to carry out an appropriate follow-up of patients
with allergic respiratory disease, as well as to decide on the immunotherapy composition that
best matches the allergic sensitisation profile of patients.

© 2016 SEICAP. Published by Elsevier Espana, S.L.U. All rights reserved.

* Corresponding author.
E-mail address: fernando.delatorremartinez@alk.net (F. de la Torre).

http://dx.doi.org/10.1016/j.aller.2016.04.005
0301-0546/© 2016 SEICAP. Published by Elsevier Espana, S.L.U. All rights reserved.


dx.doi.org/10.1016/j.aller.2016.04.005
http://www.elsevier.es/ai
http://crossmark.crossref.org/dialog/?doi=10.1016/j.aller.2016.04.005&domain=pdf
mailto:fernando.delatorremartinez@alk.net
dx.doi.org/10.1016/j.aller.2016.04.005

122

E. Gonzalez-Mancebo et al.

Introduction

Respiratory allergy affects an estimated 10-25% of the pop-
ulation and its prevalence has been permanently increasing
during the last three decades." The conventional allergy
diagnosis is based on skin-prick tests (SPT) and the measure-
ment of circulating specific immunoglobulin E (sIgE) is used
as a complementary diagnostic tool, although both diagnos-
tic methods detect the presence of specific IgE to a mixture
of natural allergens, including some panallergens involved in
cross-reactivity mechanisms. The term sensitisation did not
necessarily imply the presence of clinical manifestations fol-
lowing exposure to a particular allergen.? Polysensitisation
has been defined as sensitisation to two or more aller-
gens. Also, polyallergy is defined as a clinically confirmed
allergy to two or more allergens. Polysensitised patients
do not necessarily have polyallergy, whereas all polyaller-
gic patients will be polysensitised.® Therefore, in patients
polysensitised to pollen it can be difficult to establish which
pollen source is responsible for the respiratory symptoms.
This can be especially cumbersome in patients sensitised
to different allergenic pollen sources or to pollens that
have similar periods of pollination in the same geographic
area.

Over the last years, different works have been pub-
lished about the importance of incorporating new diagnosis
techniques in allergic patients such as component-resolved
diagnosis (CRD). In the case of patients with allergic respi-
ratory disease, different reviews agree on the importance
of CRD in polysensitised patients with this disease to
differentiate genuine sensitisers from crossed reactivity
sensitisations.*> With respect to immunotherapy, the Euro-
pean Academy of Allergy and Clinical Immunology (EAACI)
recommends vaccination with the clinically relevant aller-
gen and, in polysensitised patients, with only few allergen
sources.®

It has been shown that the CRD allows for a more accu-
rate allergen immunotherapy (AIT) screening, favouring the
inclusion in the extract of only allergens actually respon-
sible for respiratory symptoms, thus allowing the AIT to
present a better cost-effectiveness ratio. In this respect,
several recent works point out the important differences in
the AIT composition established by clinical prescribers when
the decision is based on skin test results or when CRD results
are included in the decision process; differences that may
exceed 50%.7~°

Nevertheless, it should be pointed out that most studies
are cross-sectional. In the case of the paediatric population,
there is a longitudinal study conducted in Germany'® that
includes data of patients exclusively allergic to grass pollen.
Further studies conducted in the paediatric population are
focused on the field of food allergy'"'? or on the impact of
this diagnostic technique regarding AIT."*-"

Given the limited number of longitudinal studies, con-
ducting a study whose objective is to compare result
differences has been proposed. Allergy diagnosis is per-
formed by means of a conventional technique (SPT) and the
CRD in paediatric patients allergic to pollen after three years
of disease evolution.

Materials and methods
Design

This is an open, prospective, multicentre study conducted
in five hospitals in the south area of Madrid, Spain, a plateau
region with a continental climate and considerable levels of
pollen.? This study was approved by the Clinical Research
Ethics Committees corresponding to each site. All patients
(and/or their parents/guardian) gave their written informed
consent to participate.

Patients

Inclusion criteria were as follows: consecutive patients aged
2-14 diagnosed with pollen-induced allergic respiratory dis-
ease (allergic rhinitis and/or asthma)'®'” and with positive
SPT against the most relevant pollens of the area. Rhini-
tis was classified in accordance with ARIA guidelines,'®
criteria and allergic asthma according to the 2009 ver-
sion of the GEMA (Spanish Guideline on the Management of
Asthma) guideline criteria."” The exclusion criteria involved
patients under previous immunotherapy treatment who
were included in any clinical research programme or who
did not consent to participate in the study. Patients were
included consecutively for a four-month period, outside the
pollen season.

SPTs

SPTs were performed with a commercial extract panel
(ALK-Abello, S.A., Madrid, Spain) which included the most
frequent pollens in the study area: Grass, Olea, Salsola, Cyn-
odon, Platanus, Cupressus, Artemisia, and purified profilin
from the date palm. Date palm polcalcin-enriched SPT was
obtained from the same extract after the removal of pro-
filin. Alternaria was also included for being a very frequent
co-sensitisation in pollen patients of the studied area.? His-
tamine (10 mg/ml) was used as positive control and saline
solution as negative control. Any >3 mm mean wheal diam-
eter was considered positive. The SPT result was considered
clinically relevant when the symptoms matched the perti-
nent pollination periods.

Determination of IgE

Specific IgE (sIgE) to the different allergens was measured
with an ADVIA Centaur platform assay (Bayer HealthCare
Diagnostics Division), based on a reverse-sandwich assay.
The tests were performed according to previously estab-
lished methods. '® sIgE to the major allergens was considered
positive if values were 0.35kU/l or higher. The allergens
tested were: nPhl p 1 and nPhl p 5, nPhl p 7 (polcalcin),
nOle e 1 and nOle e 9, nArt v 1, nSal k 1, nCup s 1, nPla a
1+2, nPho d 2 (profilin) and nAlt a 1. Pho d 2 and no other
profilin were selected because the SPT of profilin used was
from the date palm.
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Statistical analysis

Frequency and percentage tables were presented for cate-
gory variables and central trends and dispersion measures
for continuous variables. Differences observed between the
basal and final visit were compared from McNemar’s test
(paired dichotomous data) and Bowker’s Test of Symmetry
(for paired data resulting from two or more categories). The
Windows system version 9.3 SAS® program was used for the
analysis.

Results

Characteristics of the sample

A total of 123 patients were included. Of these patients,
38 were excluded for being prescribed immunotherapy in
accordance with the usual clinical practice criteria in each
hospital and a total of 85 patients remained for assessment.

The patients’ characteristics are shown in Table 1. The
assessed patients’ average age was 8 £+ 3 (minimum: 2, max-
imum: 14), with a median of eight years. The average time
for the disease progression was 2.9+ 2.1 years. Twenty-six
patients (30.6%) presented food allergy; 27.1% also pre-
sented atopic dermatitis.

Skin tests and CRD performed in patients at the time of
their inclusion in the study are shown in Table 2.

Clinical evolution

Significant differences in asthma were recorded in the basal
and final visits. Six patients developed asthma in the final
visit whereas 16 patients who presented allergic asthma in
the basal visit did not present any symptoms of this dis-
ease in the final visit (p=0.0330). There were 13 patients
with asthma in the basal visit who developed rhinocon-
junctivitis in the final visit, whereas in three patients, the
basal rhinoconjunctivitis was not detected in the final visit
(p=0.0124). Changes in rhinitis and asthma severities were
also presented, as shown in Table 3.

Given that the two predominant allergens in the area
where patients live are grass and olive, a logistic regression
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Table 1 Demographic and clinical characteristics of
patients.
n %
Patients 85
Age
2-5 years 19 22.4
6-8 years 35 41.2
9-11 years 18 21.2
12-14 years 13 15.3
Sex
Female 52 61.2
Male 33 38.8
Diagnosis
Rhinitis 72 84.7
Mild- Intermittent 28 38.9
Mild-persistent 32 44.4
Moderate-severe intermittent 8 1.1
Moderate-severe persistent 4 5.6
Conjunctivitis 56 65.9
Asthma 64 75.3
Frequent episodic 16 25.0
Occasional episodic 35 54.7
Moderate persistent 13 20.3

pattern was used to analyse whether the sensitisation
against Phl p 1, 5 or to Ole e 1 implied a risk factor in the
development of asthma. The odds ratios estimated for the
three allergens were not statistically significant.

Evolution of SPT and IgE sensitisations against the
main allergens (CRD)

In Table 4, the results obtained in patients’ follow-up by
means of both diagnostic tests are shown. The number
of patients who, being mono-sensitive at the initial visit,
became polysensitive at the final visit is significant for
SPT (seven patients, p=0.0106) as well as for CRD (eight
patients, p=0.0060). No statistical differences were found
between different age groups.

Table 2 Basal sensitisation profiles by SPT and sIgE to major allergens.

SPT+ n % IgE+ n %
Grass 43 51.8 Phl p 1 39 45.9
Phlp 5 13 15.3
Phlp 1y/oPhlp5 Y 48.2
Olea europaea 41 49.4 Olee1 36 42.4
Platanus acerifolia 14 16.9 Plaa1+2 8 9.4
Salsola kali 10 12.0 Salk 1 9 10.7
Artemisia vulgaris 5 6.0 Art v 1 5 5.9
Cupressus arizonica 12 14.5 Cups1 16 19.0
Cynodon dactylon 22 26.8
Profilin 12 14.5 Pho d 2 12 14.1
Polcalcin 11 13.3 Phlp 7 1 1.2
Alternaria alternata 24 28.9 Alta 1 26 30.6
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Table 3 Changes in the severity of allergic rhinitis and
asthma.
Rhinitis Final p-Value
LI LP
Basal
MI 13 (54.2%) 3 (21.4%)
MP 8 (33.3%) 10 (71.4%)
M| 2 (8.3%) ki
MSP 1 (4.2%) 1(7.1%)
Asthma Final p-Value
EO FE PM
Basal
OE 8 (66.7%) 3 (100%) 1 (25%)
FE 3 (25.0%) 1 (25%) <0.0001
PM 1 (8.3%) 2 (50%)

MI=mild intermittent, MP=mild persistent, MSI=moderate-
severe intermittent, MSP=moderate-severe persistent,
OE = occasional episodic, FE =frequent episodic, PM = persistent
moderate.

Discussion

With reference to the allergic respiratory disease, most
guidelines and reviews made*°> agree on the importance of
incorporating the CRD in polysensitised patients to allow
for a distinction between genuine sensitisers and cross-
reactivity sensitisations. The CRD also proves useful in case
clinical benefit objectives are not met when an immunother-
apy treatment is started; however, this second item is
arguable. It would be reasonable to consider that if the
CRD is expected to increase the aetiological treatment cost-
effectiveness, the CRD should be used before prescribing
AlT.

In the case of this study, given that the only study con-
ducted in a paediatric population where the usefulness of
the CRD in the paediatric population is based on a unique
allergenic source,’® the objective was to see, under usual
clinical practices, whether the follow-up of the sensitisa-
tion profile in allergic patients by means of conventional
diagnostic techniques (SPT), or by means of molecular diag-
nosis techniques, contributed differences that allowed a
decision to be made regarding the implementation of either
technique in such practise. For this reason, and because
the possible comparison between patients treated and not
treated with allergen immunotherapy may be properly done
under a randomised controlled study, patients who received
immunotherapy were excluded from the follow-up. The pos-
sible influence of the pharmacological treatment is part
of the natural clinical history. Therefore, considering that
the influence of this kind of treatment on the sensitisation
profiles is not sufficiently proven, the authors have not con-
sidered this influence as clinically relevant. On the other
hand, children under three years old were included in the
study because it is not always easy to differentiate if the

Table 4 Evolution of diagnostic tests between basal and
final visits.
SPT p-Value

Allergen B+/F— B—/F+

n (%) n (%)
Grass 1(6.3) 9 (30.0) 0.0114
Olea 0 7 (25.0) 0.0082
Platanus 1(2.8) 5 (55.6) 0.1025
Salsola 0 3 (50.0) 0.083
Artemisia 1(2.3) 2 (100) 0.5637
Cupressus 1(2.8) 4 (44.4) 0.1797
Profilin 2(4.8) 2 (66.7) 1.000
Alternaria 0 4 (28.6) 0.0455

CRD p-Value

B+/F— B—/F+

n (%) n (%)
Phl p 1 3(9.1) 16 (30.8) 0.0029
Phl p 5 1(1.6) 10 (45.5) 0.0067
Phlp1y/05 3(9.7) 15 (28.3) 0.0047
Olee 1 0 6(14.3) 0.0143
Plaa1+2 2(2.6) 2 (28.6) 1.000
Sal k 1 7 (8.9) 0 0.0082
Art v 1 1(1.3) 1(20.0) 1.000
Cups 1 3(4.8) 8(38.1) 0.1317
Pho d 2 1(1.4) 3(23.1) 0.3173
Alt a 1 3(5.1) 3(12.0) 1.000

McNemar’s test.

In this table only patients with changes in sensitisation profiles
are included. For understanding the percentages included in the
table, indicate that complementary percentages for reaching
100%, in column B+/F— would be patients B—/F—, and in col-
umn B—/F+ would be patients B+/F+.

SPT = skin-prick test, CRD = component-resolved diagnosis.
B+=positive in basal visit, B—=negative in basal visit,
F+ = positive in final visit, F— = negative in final visit.

presence of bronchial manifestations is induced by infec-
tions or by allergic sensitisation.?’

The study presents a series of limitations specific to
the selected design (observational and not experimental;
something that may imply a bias in a multicentre study
according to the criteria followed by each group), regarding
the limited sample size (a significant number of patients had
to be excluded since they received immunotherapy treat-
ment after the basal visit and, even if significant differences
were not found, we are not in a position to assert that
both techniques are equivalent). But it also presents some
strengths; such as the fact that all patients come from the
same area and therefore are exposed to the same allergenic
sources and the selected allergens are the ones that pro-
duce the highest percentage of allergic sensitisations in the
studied area. Since this is a real clinical practice, it allows
assessing the usefulness of both tests in real terms.

Upon analysis of the clinical evolution, especially in
terms of asthma, we see that some patients develop asthma
whereas in some other patients this disease is gone. How-
ever, in Table 3 we can see how in some patients the final
assessment about the evolution of the allergic disease was
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not done. For this reason, the number of patients is lower in
comparison with the patients included in the basal moment.
The sample size of this study does not allow establishing
likely phenotypes that may indicate which patients are more
likely to develop asthma. Likewise, we have not been able
to establish that joint sensitisation against the three main
allergens (Phl p 1, Phl p 5 and Ole e 1) implies a risk fac-
tor in the development of asthma. We also do not know
the impact environmental pollen concentrations may have
had in those years when the study was conducted since
no specific data was collected in that respect. It would
be very interesting to conduct a study with a wide variety
of patient cohorts and be able to analyse this problem in
depth.

Upon assessment of the differences among results
obtained in SPT and CRD, there are allergens where a differ-
ence can be seen, despite the fact that a direct comparison
between both techniques was not performed. Firstly, focus-
ing on the most predominant allergen in the area, grass, it
can be seen in Table 4 that the number of patients sen-
sitised against this allergen at the end of the follow-up
period is greater in CRD than in a skin test, regardless of
the fact that Phl p 1, Phl p 5 or positivity to either of the
two is measured. This may indicate that if patient evolu-
tion follow-up is conducted exclusively by a skin test, there
could be a far from negligible number of patients where the
SPT result could be a false negative. In theory, to have more
positives by SPT than for CRD would be expected due to
the presence of minor allergens in the SPT. However, in our
patients, more positives were found using the CRD, prob-
ably due to the allergen pressure not being enough for our
patients to develop sensitisation to minor allergens in a high
frequency.

In the case of olive pollen, it can be observed that
the number of patients appearing with new sensitisations
against olive pollen is similar in both tests. It is likely that
this, even though we are talking about the second allergen
in importance in the area, is due to the fact that allergenic
pressure levels are relatively low in comparison with areas
where 10,000 grains/m?® per day are far exceeded. In our
area, Ole e 1 is the main and almost only one responsible
for sensitisation against olive. However, in highly aller-
genic pressure areas, the percentage of sensitised patients,
besides Ole e 1, Ole e 7 and Ole e 9 in percentages higher
than 40-50%," it is likely that sensitisation detection per-
centages differ between both techniques.

Differences in the Salsola case, the third most predomi-
nant allergen in Spain, are remarkable.?° Sal k 1 has proved
to be a genuine sensitisation marker against this allergenic
source. Whereas in the skin test, three new sensitisations
appear, in Sal k 1, not only is none obtained but also there are
even seven patients where sensitisation against this aller-
gen vanishes at the end of the follow-up period. It is likely
that its inclusion in this allergen composition in a likely
immunotherapy, at least in this geographical area, should
be handled with care.

According to the results obtained in our modest study,
carrying out the allergologic diagnosis by determination of
markers of genuine sensitisation (CRD), and not only by SPT,
provides more complete and specific information about the
sensitisation profiles of our patients, independently of the
possible indication of immunotherapy.

To conclude, even though specifically designed studies for
an accurate assessment of both diagnostic tests are needed,
CRD seems to be a useful tool to carry out an appropri-
ate follow-up of patients with allergic respiratory disease,
as well as to decide on the immunotherapy composition
that best matches the allergic sensitisation profile of our
patients.
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