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Summary

Objectives. Evaluate the changes in quality of life of patients with allergic rhino-
conjunctivitis (AR), with or without asthma, after one-year treatment with aller-
gen immunotherapy. Methods. This was an observational prospective multicenter
study. RQLQ questionnaire and VAS scale to assess treatment satisfaction were used.
Impact on AR and asthma was also analyzed. Any adverse reaction was recorded.
Results. 127 patients were recruited. Mean values in RQLQ decreased from 2.61
to 1.34 points, reflecting a statistically and clinically significant improvement (p <
0.01). The percentage of asthmatic patients decreased significantly (p < 0.01). Mean
value of patients’ satisfaction was 7.24 (SD = 1.90). Only 11 patients presented
systemic reactions (9.17%), none of them serious. Conclusions. One-year AIT
treatment significantly increases QoL in patients with AR. Moreover, high patients
satisfaction values were reported, together with an adequate safety profile.

conjunctivitis quality of life questionnaire; SCIT, subcutaneous
immunotherapy; SLIT, sublingual immunotherapy; STROBE,

AEMPS, Agencia Espafiola de medicamentos y productos san-
itarios; AIT, allergen immunotherapy; AR, allergic rhinocon-
junctivitis; ARIA, allergic rhinitis and its impact on asthma;
CEIm, Comité de ética de la investigacién con medicamentos;
GINA, Global initiative for asthma; HRQoL, health-related
quality of life; IRB, institutional review board; MID, meaning-
ful importance difference; QoL, quality of life; RQLQ, Rhino-

Strengthening the reporting of observational studies in epidemi-
ology; VAS, Visual analogue scale.

Introduction

Allergic rhinoconjunctivitis (AR) is an allergic disorder of the
nose and eyes, resulting in a chronic, mostly eosinophilic, in-
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flammation of the nasal mucosa and conjunctiva (1). It is char-
acterized by symptoms of nasal obstruction, watery nasal dis-
charge, sneezing and itching and, when it affects conjunctiva,
ocular itching, injection and tearing (2). It is mediated by IgE
antibodies and it is secondary to exposure to offending aller-
gens in previously sensitized patients. Depending on exposure
patterns and the nature of the allergen triggers, the symptoms
may be intermittent, persistent or persistent with intermittent
exacerbations (3). It is considered the most prevalent allergic
disease, affecting around 25% of population in Western Europe
(4), and it is frequently associated with other allergic manifesta-
tions, both respiratory and otherwise (5). Although AR does not
endanger patients’ lives, it can result in considerable morbidity
(6,7), and can cause a significant deterioration in patients’ qual-
ity of life (QoL) (8,9). AR is also a risk factor for the develop-
ment of asthma (10).

The effects of AR on Health-related Quality of Life (HRQoL)
extend to learning, sleep, vitality / alertness, perception of
general health, cognitive and emotional functioning, and psy-
chomotor performance (11,12). All these possible limitations
in patients’ day to day can have considerable negative effects
on the person’s performance both at work or school, and at
home, having a direct and indirect economic impact on soci-
ety (11,13). Symptoms can, in many cases, be controlled with
avoidance measures and pharmacological therapies such as oral,
intranasal and topical H1 antihistamines, intranasal corticoste-
roids and antileukotrienes, as monotherapy, or in combination
(14,9). Allergen immunotherapy (AIT) with the subcutane-
ous or sublingual administration of the causative allergen(s),
is an additional potential treatment option, particularly for
those patients with more troublesome diseases which remain
inadequately controlled despite avoidance measures and reg-
ular pharmacotherapy (15,9). The problem of inadequately
controlled AR, despite optimal medical treatment, continues
to represent a therapeutic challenge in the majority of patients,
since consequently a significant number of patients continue
to experience symptoms that affect their HRQoL. AIT has also
been shown to have a disease-modifying effect (16), since it can
not only desensitize a patient, thereby ameliorating symptoms,
but also deliver long-term clinical benefits that may persist for
years after discontinuation of treatment (15,17). For the above
mentioned, nowadays AIT is considered the only etiological
treatment of allergic diseases caused by inhalant allergens and
Hymenoptera venom (15,18).

Improvements of the disease-specific HRQoL are especially
important for long-term treatments like AIT, and assessment
of treatment effectiveness in real life is essential. Currently, a
number of studies with AIT have been reported, where the im-
provement in HRQoL is evaluated mostly as a secondary effi-
cacy variable (19,20,21,22). These studies had shown positive
results in HRQoL, but most are clinical trials with sublingual

immunotherapy (SLIT), and data from real life studies are still
scarce (23,24). Therefore, there is still a need for more clini-
cal evidence, specially with non-interventional studies, where a
higher representation of patient’s population can be included,
as children, patients with comorbidities, etc. are not usually in-
cluded in clinical trials. Moreover, it is also very important to
identify possible factors that may be associated with HRQoL
improvement, that could help in the decisions of physicians’
day-to-day clinical practice.

The main objective of this study was to evaluate the changes
in HRQoL in patients with AR with or without asthma, after
one-year treatment with ROXALL subcutaneous immuno-
therapy (SCIT). As secondary objectives, the impact on AR
and asthma symptoms, satisfaction reported either by patients
and physicians, patients’ adherence to treatment and treat-
ment safety were evaluated. Moreover, the identification of
possible patient and treatment factors associated with the AIT
efficacy were also analyzed.

Material and methods

This article was written following the Strengthening the Re-
porting of Observational studies in Epidemiology (STROBE)
guidelines (25). The study was a non-interventional prospec-
tive multicenter clinical study performed in 13 allergy depart-
ments in Spain between June 2015 and May 2017. Patients
were included in the study in a baseline visit in which patients’
eligibility was checked and the informed consent was signed.
Then, the patient started the treatment with the administra-
tion of the first dose of SCIT. All patients started the treatments
between September 2015 and March 2016, and finalized the
study follow-up 1-year after. The baseline RQLQ questionnaire
was completed by the patients just before starting treatment,
and the final RQLQ questionnaire was carried out after 1 year,
corresponding therefore to the same moment during the year
as the baseline RQLQ questionnaire was performed. Included
patients were those diagnosed of allergic rhinoconjunctivitis,
with or without asthma, in which subcutaneous AIT (ROXALL
Medicina Espafia S.A.) was prescribed in a routine clinical prac-
tice basis, in either formulation, composition or administration
schedule. The study was approved by AEMPS (Agencia Espafio-
la de medicamentos y productos sanitarios) and all the involved
regional competent authorities, and by an Institutional review
board (IRB) (CEIM hospitales Torrevieja, Elche-Vinalopé) ac-
cording to Spanish regulation, and other local IRBs. Before par-
ticipation, all patients gave their signed informed consent.

Patients selection criteria

The assignment of a patient to a specific AIT treatment was not
decided in advance by the study protocol, whereas was decided
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by the physician according to their usual clinical practice, and
following EAACI recommendations for the use of AIT with
aeroallergens. No intervention either diagnostic or of follow-up
was applied to patients, other than the usual clinical practice.
Eligible patients were those over 12 years of age suffering from
AR with or without asthma, with type I hypersensitivity to one
or more aeroallergens, responsible for their clinical manifesta-
tions, according to:

* positive result Prick test, defined as: a positive result of at

least 3 mm in diameter for one or more aeroallergens;
* specific IgE value > class 2 (> 0.70 kU/L) (CAP/PHADIA)

for one or more aeroallergens.

Patients were subsidiary to receive subcutaneous AIT (in any
composition, formulation, or administration schedule) ac-
cording to clinical recommendations, and thus including both
monosensitized and polysensitized patients.

Pregnant or lactating women were not eligible, as they were not
susceptible to receive treatment with immunotherapy, accord-
ing to the usual clinical practice following EAACI recommen-
dations (15). All patients were evaluated at baseline, and were
recalled after 6 months of treatment for a follow-up visit, and
after 1 year of initiating AIT treatment for the final visit evalu-
ation performance.

Outcomes measures

Quality of Life. To assess the changes in patients’ QoL after
treatment, Rhinoconjunctivitis Quality of Life Questionnaire
(RQLQ) developed and validated by Juniper (26,27) was used.
The questionnaire consists on a self-administered version val-
idated in Spanish for patients over 12 years. RQLQ involves
28 items-questions distributed in 7 domains (activities 3 items,
sleep disturbances 3 items, general problems 7 items, nose
symptoms 4 items, eye symptoms 4 items, and emotional func-
tion 4 items). Responses are scored on a 7-point Likert scale,
while domains and overall score are scored on a 0-to-6 scale
(0 = not troubled; 6 = extremely troubled), with lower scores
indicating better QoL. Comparisons were made between the
mean scores of the RQLQ obtained at baseline visit, and at the
one-year post-treatment visit. As previously reported, a change
greater than 0.5 on the RQLQ domain and overall scores is the
critically meaningful “minimal important difference” (MID) or
clinically significant difference (22,28).

Impact on AR and Asthma. The mean number of AR episodes
suffered by patients within the last year before AIT treatment
initiation, and after 1-year receiving treatment was described
and compared between. On the other hand, the classification of
AR, ARIA (3), was used to assess the clinical status of patients,
before and after treatment (type and intensity). The classifica-
tion of allergic asthma (GINA) (29) was also used to assess the

presence or absence of asthmatic symptoms in patients, before

and after AIT treatment. The intake of symptomatic medica-

tion before the start of treatment, as well as after 1-year SCIT
treatment was also evaluated.

Adherence to AIT treatment. The percentage of patient’s thera-

peutic compliance with treatment was evaluated. Patients who

had completed at least 80% of established doses were considered
to be good compliant.

Satisfaction with AIT treatment. After treatment, patients’ and

physician’s satisfaction with received AIT was assessed using a

visual analogue scale (VAS) from each point of view. This scale

ranges from 0 to 10, being 10 the highest degree of imaginable
satisfaction, and 0 the lowest degree of satisfaction that may exist.

Factors associated with AIT efficacy. Through a multivariate anal-

ysis, the identification of the possible patient and treatment as-

sociated factors that may had influenced in the patients’ QoL
changes after treatment, was analyzed through the assessment of
the following variables:

* patient’s age (children / adults);

* patient’s sex (male / female);

* therapeutic compliance (good compliant / non-compliant);

* level of studies (without studies / primary studies / profes-
sional training / high school / higher technical degree / high-
er degree);

* socioeconomic level (very low / low / medium- low / medi-
um / medium-high / high);

* type of center (public / private);

* degree of physician satisfaction with AIT (< or > of the me-
dian);

* degree of patient satisfaction with AIT (< or 2 of the medi-
an);

o prescribed AIT treatment: source (pollens / mites / others);
composition (single source / mixture of extracts); schedule
(cluster / fast / conventional / other); formulation (depot /
polymerized);

Safety. For safety assessment, any adverse reaction occurred
during treatment and detected either by patient or by physician
was recorded. A patient’s diary was used for these purposes.

Statistical analysis

Safety and descriptive analyses were performed using the safe-
ty population (receiving at least one dose). Efficacy statistical
analyses were performed using the intention-to-treat, (ITT)
population. The categorical variables were described by absolute
and relative frequencies. For the description of the continuous
variables, mean and standard deviation were used. For the com-
parison of the quantitative variables of two or more indepen-
dent groups, parametric tests (Student’s t test or ANOVA) or
non-parametric tests (U of Mann-Whitney or Kruskal-Wallis)
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were used. For the comparison of two or more paired groups
parametric tests (Student’s t-test for paired data or analysis of
the variance of repeated measures) or non-parametric tests (Wil-
coxon or Friedman), were used, according to the characteris-
tics of the variables under study (normality) and the number
of groups to compare. For the qualitative variables, the Chi-
square test or Fisher’s exact test was used to compare patients’
subgroups, or either McNemar test or Bhapkar test (table KxK,
k > 2) for comparisons between visits. Correlations (Pearson or
Spearman’s rtho) were used to study the relationship between 2
quantitative variables. In all statistical tests, a bilateral statistical
significance level of 0.05 was applied.

To study the possible associated variables of influence on pa-
tients’ QoL through a multivariate analysis, a multiple linear
regression was performed using the “backward” procedure with
an exit probability of 0.10. All the statistical analysis of the data
was carried out with the support of the statistical package SAS
version 9.4.

AR/year suffered by patients at baseline was 18.59 (SD = 28.4)
episodes. At baseline, almost half of the patients (48.1%) were
previously on symptomatic treatment, 82.76% of them with
antihistaminic drugs, and 55.17% with nasal corticosteroids.
Regarding subcutaneous AIT composition, 60.0% of treat-
ments contained a single allergenic source, while the remaining
40.0% contained some extracts mixture. 52.9% of cases were in
native depot, and 47.1% in polymerized formulation (table I).
Abbreviated conventional administration schedule was the most
prescribed (70.0%), followed by clustered one (25.0%). AIT
treatments contained some type of pollen in its composition
in 92.5% of cases, cither as unique source (56.8%) or as any

Table I - Patients’ demographic and baseline characteristics.

n=120
32.93 (13.21)

Baseline characteristics

Age (years), mean (SD)

Results Age categories, n (%)
12-17 years 22 (18.3)
Descriptive data 218 years 98 (81.7)
Gender, n (%)
A total of 127 patients from 13 Allergy Departments were re- men 55 (45.8)
cruited, and 120 of them could be included and analyzed (7 pa- women 65 (54.2)
tients did not start AI'T treatment). All study sites were distrib- Race, n (%)
uted in different regions of the inland area of Spain, except one Caucasian 102 (85.0)
site that was in the coastal area. Patients’ mean age was 32.93 Sub-saharan 1(0.8)
years (SD = 13.2), 22 of them were under 18 years old (18.3%). Ibe.ro.american 16 (13.3)
45.8% of patients were men. 77.5% of patients expressed a so- Asiatic 1(0.8)
cioeconomic level classified as medium and high, and a 21.7%  Concomitant asthma, n (%) 80 (66.7)
as low or medium-low. Regarding levels of education-formation, ~ Extract type, n (%)
35.7% of patients (or tutors) had a bachelor’s degree, as the most pollen 111 (92.5)
frequent one (table I). Forty out of the 120 patients (33.3%) mites 6 (5.0)
had allergy family background. According to ARIA classifica- others 325
tion (3), most patients were classified as persistent AR (82.5%) Extracts source type, n (%)
and moderate / severe intensity (80.0%), being concomitantly unique 72 (60.0)
persistent and moderate / severe in the 67.5% of all cases (table mixtures 48 (40.0)
IT). Following the criteria of GINA guidelines (29), 66.7% of SCIT formulation n (%)
patients presented associated asthma at baseline, being 95.5% polimerized 56 (47.1)
of them mild asthma cases. The mean number of episodes of native depot 63 (52.9)
Table II - Patients’ AR classification in frequencies and percentages (ARIA)
Intensity Total
Type mild moderate / severe
intermittent 6 (5.0%) 15 (12.5%) 21 (17.5%)
persistent 18 (15.0%) 81 (67.5%) 99 (82.5%)
Total 24 (20.0%) 96 (80.0) 120 (100%)
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pollen’s mixture (43.2%). An additional 5% contained mites
(single source or mixtures), and 2.5% other extracts, reflecting
that almost all patients belonged to inland areas of Spain. Grass
pollen as unique source (68.1% of the total number of unique
treatments) and the combination of grass pollen with Olea euro-
paea pollen (43.8% of the combined mixtures treatments) were
the most frequently prescribed compositions.

Quality of Life (RQLQ)

One hundred and three patients completed the study providing
primary outcome data. Total score means values in RQLQ ques-
tionnaire decreased from 2.61 to 1.34 points in final visit (one-
year treatment), reflecting a clinically and statistically significant
improvement (p < 0.01, Wilcoxon test). The absolute change
in score is clearly above the established MID (0.5 points) in
RQLQ values and, therefore, represents a clinically significant
difference for patients. These values of 1.27 points in absolute
change, constitute a mean value of 32.4% (SD = 80.59) in rela-
tive change between basal-final study visits (figure 1). Complete
data are described in table III. There were clinically and statis-
tically significant reductions in all of the 7 different domains
that constitute the RQLQ questionnaire. The domain with the

greatest improvement in absolute change was the eye symptoms,
with 1.50 points, 41.5% of relative change from baseline (p <
0.01), followed by sleeping (1.44 points, 56.0% relative change)
and practical problems (1.41 points, 33.9% relative change).
Every remaining domain improved in more than 1.0 point in
absolute change and at least in 20% in relative change.

Impact on AR and asthma

In addition, the average number of AR annual episodes decreased
from 18.77 (SD = 29.31) to 8.75 (SD = 30.39) after one-year
AIT treatment, being a statistically significant difference (p <
0.01, Wilcoxon test) and representing a 46.6% of reduction.
The 43.7% of patients improved after 1-year post-treatment
from persistent to intermittent AR (p < 0.01), and 40.8% from
moderate/severe to mild intensity (ARIA) (p < 0.01) (table IV).
Significantly, 2 29.1% of patients improved from persistent and
moderate-severe AR to an intermittent and mild AR. An addi-
tional 15.5% of the former patients improved at the end of the
follow up, being categorized in lower grades according to the
basal gradation. Regarding the classification of allergic asthma
(GINA), 17.5% of asthmatic patients at baseline, did not have
any bronchial symptoms after 1-year AIT treatment (table V) (p

Figure 1 - Mean relative changes (%) in RQLQ global score and different RQLQ items between baseline and final visits.
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Relative change between visits: ([value of baseline visit - value one-year visit] / value of baseline visit) x 100; percentages higher than 0 indicate improvement in the QoL.

Note. Calculated only in patients with baseline values > 0.
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Table III - Evolution of the RQLQ scores after one-year AIT treatment.

Baseline visit One-year visit Absolute change' p’
RQLQ total score
mean (SD) 2.61 (1.58) 1.34 (1.21) 1.27 (1.64) <0.0001
95% CI (2.30-2.92) (1.11-1.58) (0.95 - 1.59)
median 2.96 0.89 1.43
Activities
mean (SD) 2.81 (1.76) 1.51 (1.54) 1.29 (2.07) <0.0001
95% CI (2.46 - 3.15) (1.21-1.81) (0.89 - 1.70)
median 3.00 1.00 1.67
Sleep
mean (SD) 2.37 (1.98) 0.93 (1.38) 1.44 (2.05) <0.0001
95% CI (1.98 - 2.76) (0.66 - 1.20) (1.04 - 1.84)
median 2.33 0.33 1.00
General symptoms
mean (SD) 2.41 (1.62) 1.35 (1.23) 1.06 (1.57) <0.0001
95% CI (2.10-2.73) (1.11-1.59) (0.76 - 1.37)
median 2.57 1.00 0.86
Practical problems
mean (SD) 3.24 (1.96) 1.83 (1.68) 1.41 (2.11) <0.0001
95% CI (2.86 -3.62) (1.50-2.16) (1.00-1.82)
median 3.67 1.33 1.00
Nose symptoms
mean (SD) 3.19 (1.90) 1.81 (1.61) 1.38 (2.20) <0.0001
95% CI (2.82-3.56) (1.49 -2.12) (0.95-1.81)
median 3.75 1.25 1.25
Eye symptoms
mean (SD) 2.72 (1.90) 1.22 (1.46) 1.50 (2.04) <0.0001
95% CI (2.35-3.09) (0.93 - 1.50) (1.10 - 1.90)
median 2.75 0.75 1-25
Emotional
mean (SD) 1.82 (1.57) 0.80 (1.07) 1.02 (1.52) <0.0001
95% CI (1.51-2.12) (0.59 - 1.01) (0.72-1.31)
median 1.75 0.25 0.75

Note. Low scores in the RQLQ questionnaire indicate a better QoL (scale 0-6). 'Absolute change between visits: (value of baseline visit - value of one-year visit).

2Wilcoxon test

< 0.01, McNemar test). Moreover, none of the patients without
asthma symptoms at basal visit developed bronchial symptoms
at the end of one-year treatment.

In the case of patients who had previously taken antihistamine
medications, 68.5% of them (26 of 38 patients) decreased or

stopped their intake after 1-year treatment with SCIT. Only
1 patient increased its use. In the case of patients taking nasal
corticosteroids, 67.8% of them (26 of 28 patients) decreased
or stopped their use after 1-year treatment. Only 2 patients in-
creased their use.
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Table 1V - AR classification (ARIA) evolution after one-year AIT treatment.

Description
one-year visit ,
intermittent persistent P
o intermittent 16 (15.5%) 2 (1.9%)
baseline visit - < 0.0001
persistent 45 (43.7%) 40 (38.8%)
Intensity
one-year Vvisit
: p'
mild moderate / severe
o mild 18 (17.5%) 4 (3.9%)
baseline visit <0.0001
moderate / severe 42 (40.8%) 39 (37.9%)
Classification
one-year visit
. 1
intermittent and mild intermittent and moderate / severe  persistent and mild persistent and P
moderate / severe
intermittent and mild 4 (3.9%) 0 (0.0%) 0 (0.0%) 1 (1.0%)
intermittent and moderate 6 (5.8%) 6 (5.8%) 0 (0.0%) 1 (1.0%)
. / severe
baseline visit - < 0.0001
persistent and mild 5 (4.9%) 0 (0.0%) 9 (8.7%) 3(2.9%)
persistent and moderate 34 (59 1, 10 9.7%) 6 (5.8%) 22 (21.4%)

/ severe

n (%): (% calculated with n = 103). 'Bhapkar test (table KxK, k > 2).

Table V - Evolution of the of allergic asthma classification (GINA)
after one-year AIT treatment.

Asthma presence

one-year visit p
yes no
baseline visit yes 51 (49.5%) 18 (17.5%) < 0.0001
no 0 (0%) 34 (33%)
"McNemar Test.
Adberence

Regarding patients’ adherence with AIT treatment, mean per-
centage of therapeutic compliance in SCIT was 92.0% of pa-
tients (patient who completed at least 80% of established dos-
es). When comparing compliance between different treatment
types, a minor compliance was seen in patients treated with
allergen mixtures (85.0% for mixtures vs 95.1% for unique
source treatments), whereas no statistically significant difference
was detected. No differences were also detected between pollen
vs mites AI'T treated patients (p > 0.05 Fisher test).

Satisfaction

After one-year AIT treatment, patients’ and physician’s satisfac-
tion was assessed using a Visual Analogue Scale (VAS) from both
perspectives. Mean values of treatment satisfaction were 7.24
(SD =1.90) and 7.05 (SD = 1.83) for patients and physicians re-
spectively. A clear correlation was observed between both values
obtained by patients and physicians (p < 0.1, Rho Spearman).

Factors associated with AIT efficacy

The pre-requisite for analyzed variables to enter in the multiple
linear regression model, was to obtain a p-value lower to 0.10
in the univariate analysis. The variables that complied and were
included in the multivariate analysis were the following:

* degree of physician satisfaction with AIT;

* degree of patient satisfaction with AIT;

* composition (single source / mixture of extracts);

* formulation (depot / polymerized).

The introduced variables were eliminated one by one by the
“backward” method, with an exit probability of 0.10. Only the

variable “patient satisfaction” remained in the multivariate re-
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gression model (p < 0.01), meaning that after treatment, pa-
tients who reported greater satisfaction values with the treat-
ment, also improved significantly more in their QoL, than those
with lower satisfaction values.

Safety assessment

The safety analysis was performed considering the total number
of patients recruited in the study, with data from a follow-up
visit (safety population, n = 120 patients who had at least some
information during the 6-month visit). Of the 238 adverse
events recorded, 233 were definitely, probably or possibly relat-
ed to the study medication, therefore were considered adverse
reactions. Thus, 54 patients (45.0%) had a total of 233 adverse
reactions. None of the adverse reactions was serious, being the
majority of them (90.8%) classified as mild, thus only 9.2%
were of moderate intensity. 69.1% of the adverse reactions were
registered within 0-6 months period, while the rest (30.9%)
within the 6-12 months treatment period. 54.3% of the adverse
reactions occurred in the treatment initiation phase, and the rest
(45.7%) in the maintenance phase.

Local reactions in the injection area accounted for 89.7% of
local reactions (209 reactions) being 62.2% of them delayed.
Only 6.2% of these local reactions were clinically relevant (clas-
sified as moderate or severe intensity).

Only 24 systemic reactions were reported in 11 patients (9.17%
of patients). Of them, 18 were of grade I (in 9 patients), and
6 of grade II (in 2 patients). One patient suffered a total of 5
grade II reactions, due to a dosage error in primary care, consist-
ing in generalized itching, muscle pain, rhinitis and shortness
of breath during 24-48 hours. The other patient with a grade
IT reaction, presented general discomfort, respiratory distress

and ocular itching 48 hours after the AIT administration. Thus,
only the 1.67% of patients suffered grade II reactions. There
were no systemic reactions of grades higher than II (EAACI
grading system) (table VI).

Taking into account the total number of doses administered
(1712 doses), adverse reactions accounted for the 13.6% of
them, being systemic reactions on the 1.4% of doses. Only the
1.2% of doses caused some moderate intensity adverse reactions
(0.8% local and 0.4% systemic reactions).

Discussion

The efficacy and safety of immunotherapy has been very well
documented in multiple well-designed and controlled clinical
trials. Patients in these studies are usually very selected and
rigorously controlled, which does not happen in daily clinical
practice. This study evaluated the behaviour of immunotherapy
in real life conditions, giving an idea of the profile of patients
receiving immunotherapy and the type of treatment prescribed.
The results of this study confirmed not only the improvement
in the QoL, but also the impact on the symptoms of rhinitis
and asthma, the decrease in medication, the good adherence to
treatment, and the safety of AIT.

AIT is the only treatment option that can induce specific im-
mune tolerance and has long-term disease-modifying effect,
inducing desensitization (9,15,16,17,18). Several validated
tools for assessing HRQoL in AR are currently available (30).
The most frequently used specific and validated instrument,
involved in AIT trials is the RQLQ questionnaire (23,26,27).
Moreover, only the RQLQ allows calculating the MID, namely
how much a score must change so that it is perceived as such by
the patient, irrespective of its statistical significance (31).

Table VI - Adverse reactions classification and description.

N adverse
reactions (%)

Description

196 (84.1%)

mild local reaction in the injection area (inflammation, itching and/or pain)

local adverse

209 (89.7%)

moderate / severe local reaction in the injection area

reactions 9
13 (5.6%) (inflammation, itching and/or pain)'
9 (3.9%) hypersensitivity with involvement of more than one organ
1 (0.4%) rhinitis
systemlc‘adverse 24 (10.3%) 12 (5.2%) isolated symptoms of rhinoconjunctivitis
reactions
1 (0.4%) nonspecific symptoms
1 (0.4%) cough

Total adverse
reactions

233 (100%)

'Considered as clinically relevant.
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In this study, a clear and important improvement in patients’
HRQoL was observed compared to baseline, both globally in
the total score, and in each of the different domains that form
the validated and disease specific RQLQ questionnaire, after
one-year AIT treatment. All observed improvements in RQLQ
were clearly above the threshold of 0.5 points of change, for
a clinically important improvement, previously defined by
Juniper (31,32). Interestingly, the domain in which patients
improved the most in absolute change, was the related to eye
symptoms. On the other hand, there were also significant im-
provements in the number of AR episodes suffered by patients
per year, as well as in the type and intensity of their pathology,
according to the ARIA classification. In addition, focusing in
patients with associated asthma at baseline, a significant per-
centage of them, did not present any bronchial symptoms after
AIT treatment. Although with minor differences depending
on the composition (mixtures vs single source), the patients
compliance with the treatment was very high, probably because
subcutaneous AIT requires to be administered by a healthcare
professional. This is important, since adherence to AIT in re-
al-life, especially to the recommended prolonged courses, could
be an issue and compromise the efficacy demonstrated in clini-
cal trials. At the end of the study, both patients and physicians
reported high and correlated satisfaction values with the treat-
ment in VAS score, in concordance with the positive results ob-
served also in patient’s QoL improvement, and AR and asthma
positive impact.

Limitations of this study are those of a non-intervention-
al prospective, uncontrolled study in the real-life setting, like
unpredictable bias, confusion bias and selection bias. In order
to minimize a potential investigator and selection bias of the
study, sites distributed all over Spain were involved. Moreover,
given that in the study the different demographic, clinical and
treatment factors that may had an influence on efficacy were
analyzed, we consider that the possibility of confusion bias is
reduced when interpreting these results.

On the other hand, treatments that contained pollen from
grasses were the most widely received by the patients (either
alone or in combination with, Olea or other extracts), involving
85.4% of total patients’ treatments. Regarding a possible influ-
ence on the positive observed results, of a lower pollen counts in
the spring in which patients were in treatment (2016), in com-
parison with the pollen counts in the spring before treatments
started (2015), it must be clarified that grasses pollen counts
in Spain in 2016 were much higher than in the previous year
2015. Given these facts, it is not possible to assign the improve-
ment in patients’ QoL to a lower level of pollens during the year
receiving the treatments.

Whereas in the past traditional clinical measures were supposed
to provide a comprehensive description of the impact of the
disease on patients, it is now proved that HRQoL is a necessary

parameter for achieving a more complete assessment of allergic
diseases. In long-term treatments like AIT, improvements of the
disease-specific HRQoL are especially important.

Exploring the improvements in absolute change values in the
different domains of the RQLQ, the eye symptoms had the
greatest change observed (1.50 points), followed by sleep (1.44
points) and practical problems (1.41 points). Eye symptoms is
the aspect that, together with nasal symptoms, has been found
to strongly affect HRQoL (33,8). Eye symptoms have a signifi-
cant impact on daily activities and work or school performance.
At the same time, they are some of the most difficult to con-
trol (23). These results go in accordance with those reported by
Novakova et al recently (23). By the other hand, AR is known
to affect nocturnal sleep and daytime sleepiness which may be
related to nasal congestion (34). Additionally, lack of sleep has
consequences for both social functioning and school perfor-
mance (35). Given all of the above, sleep disturbances related to
AR have clear significant implications on HRQoL (35).

By the other hand, as a result of their symptoms patients with
AR run into daily practical problems such as the discomfort
to carry tissues, the need to rub their nose / eyes, and have to
blow their nose many times. These problems could potentially
interfere with their social interaction, limiting their activities.
The improvement of these “practical problems” such as that
observed in this study, undoubtedly contributed to the overall
HRQoL improvement as a result of AIT treatment.

Also, significant improvements were observed in all the rest of
the domains like “activities”, general symptoms, nose symptoms
and emotional aspects after one-year of treatment, contributing,
to the global improvement shown of patients’s HRQoL. Maybe
the impact of AIT on all these aspects might explain at the same
time the improvement of their emotional wellbeing.

The positive changes in RQLQ observed in this study, are in
the same line that those previously reported in some random-
ized clinical trials where this effect has been evaluated for AIT
(21,22,36,37). Nowadays, few observational studies, under
clinical routine conditions, have shown the benefits of AIT
treatment in improving the QoL of patients with AR (38,39).
Interestingly, Schwanke et al. (40) in 2017 published a obser-
vational study with the objective to compare changes in QoL
with sublingual immunotherapy (SLIT) and SCIT treatments
in patients with AR in a real-world clinical setting. They con-
cluded that although improvements in QoL were noted in
both groups, changes in overall scores and the majority of do-
mains only achieved statistical significance in the SCIT group.
Some other non-interventional studies have also evaluated
improvements in QoL in patients with AR, focusing only in
SLIT treatments, and showing also positive results (23,24,41).
Interestingly, in the study published by Horn (24), routine
treatment with a grass SLIT-tablet resulted in clear improve-
ments in disease-specific and general quality of life, while no
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improvements were observed in patients treated only symp-
tomatically.

Among the findings of this study, it is important to note the
importance of seeing a significant reduction in the percent-
age of patients with associated asthma who showed bronchial
symptoms after the year of treatment with AIT. As stated in the
last GINA Report, in people with asthma and allergic sensitiza-
tion, SCIT is associated with a reduction in symptom score and
medication requirements, and improved allergen specific and
non-specific airway hyper responsiveness (42). These findings
go in accordance with the mentioned in last published GINA
report, and other systematic reviews analyzing the benefits of
AIT in asthma (43).

As part of the secondary objectives of this study, we explored
the possible influence of some patient and treatment factors
on the efficacy of treatment, regarding the improvement of
HRQoL as the primary study endpoint. However, only “de-
gree of patient satisfaction” appeared to be independent clini-
cal predictor when multiple factors were accounted for, in the
predictive model, as might be expected. On the other hand,
it is worth noting that in this study, no significant differences
were detected between the subgroups of analyzed patients, re-
garding demographic factors such as age (children vs. adults)
or sex (male vs. female), with respect to the efficacy of treat-
ment in patients QoL improvement. Few studies evaluated
the impact of the therapies on children and adolescent suf-
fering from AR. Our findings in this regard are in accordance
with those reported by Filanowicz et al. in 2016 (44), where
no significant correlation between sex and age of examined
people and the improvement of QoL was found, in patients
with AR after AIT. No differences were neither found regard-
ing the improvement in the QoL associated with the patients’
socioeconomic characteristics.

Another aspect to be considered is the safety and tolerability
of AIT treatment showed in this observational study. It can be
affirmed that the safety profile is good, given that few systemic
reactions associated with the treatment were reported, and at
the same time few of them were of moderate intensity and in
a small number of patients. The vast majority of adverse reac-
tions reported were local, at the injection site, and consisted of
erythema, inflammation, pain, and/or swelling, being only the
6.2% of them clinically relevant.

An important fact is that this study included different types
of treatment composition (pollens and mites) sources of al-
lergens (single and mixtures) as well as different formulations
(polymerized / depot) not observing differences associated
with the improvement of QoL, for the different subgroups
analyzed.

The data observed in this study can be useful for physicians
decision-making when managing patients with AR, regarding
whether a patient could be benefit from AIT treatment.

Conclusions

The results of this study provide evidence that a one-year treat-
ment with subcutaneous AIT (ROXALL Medicina Espafia
S.A.), significantly increases QoL in patients with AR, together
with a significant positive impact on AR type and intensity, and
a reduction in the percentage of patients showing asthmatic
symptoms after treatment.

Moreover, high patients’ satisfaction values with treatment were
reported, together with an adequate safety profile with a low
number of systemic adverse reactions, none of them serious.
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