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Abstract

Background. Despite the presence of robust evidence, very sparse data are available on the efficacy of allergen immunotherapy
(AIT) on selected patients in real-life. Moreover, the obtained data does not ever fit with the general population; thus,
the translation and the use of data obtained from randomized clinical trials (RCTs) in real-practice can be questionable.
Accordingly, we aimed to evaluate in real-life efficacy and perceived satisfaction of 3-year sublingual immunotherapy (SLIT) in
a pediatric population with with allergic rhinitis and/or asthma. Methods. A pilot, monocenter, retrospective cohort, real-
life study was performed. 153 children who fulfilled the criteria for allergic rhinitis and asthma and mono- or poly-sensitized
were enrolled. A standardized questionnaire on perceived efficacy, rescue medication, disease control, number of exacerbations,
quality of life, and perceived satisfaction was administered to each patient. Results. 70 patients (49 males, 21 females;
mean age, 14.34+1.9 years) were included in the final analysis. All 70 patients received SLIT for up to three years, with 100%
treatment adherence throughout the study duration. Significant improvement in symptoms and quality of life was reported
(p<0.01). A significant decrease in disease severity, rescue medication use, and sleep disturbances was reported (p<0.01). A
significant improvement was also recorded in school performance (p<0.01). 60/70 (85.7%) of all enrolled patients declared
themselves wvery satisfied, 6/70 (8.57%) much satisfied, and 4/60 (5.71%) satisfied. Conclusions. We firstly showed the
efficacy and perceived satisfaction of 3-year SLIT in a paediatric population, with 100% treatment adherence throughout the

study duration, in real-life.
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Key Message

The novelty and strength of our study were to show the efficacy and perceived satisfaction of 3-year SLIT via
a real-life design. Despite the presence of robust evidence, very sparse data are available on the efficacy and
perceived satisfaction of SLIT on selected patients in real-life . We strongly believe that real-world studies,
using data collected in everyday clinical settings, can hold the promise of providing real data to maximize the
applicability and generalizability of an intervention. Moreover, the possibility to collect and test everything,
and not only data-driven, will give the chance to realize a model analyzing both internal andexternal data
sources and understand the context and patient behaviour. Furthermore, it becomes crucial especially in
the drug approval process. All these fine-grained health data will open the way for personalized medicine to
satisfy the unmet needs of a broad range of patients who reflect the diversity of persons and not only those
who volunteer for clinical trials or biobanks.

Abstract

Background. Despite the presence of robust evidence, very sparse data are available on the efficacy of
allergen immunotherapy (AIT) on selected patients in real-life . Moreover, the obtained data does not ever
fit with the general population; thus, the translation and the use of data obtained from randomized clinical
trials (RCTSs) in real-practice can be questionable. Accordingly, we aimed to evaluate in real-life efficacy
and perceived satisfaction of 3-year sublingual immunotherapy (SLIT) in a pediatric population with with
allergic rhinitis and/or asthma.

Methods. A pilot, monocenter, retrospective cohort, real-life study was performed. 153 children who
fulfilled the criteria for allergic rhinitis and asthma and mono- or poly-sensitized were enrolled. A standardized
questionnaire on perceived efficacy, rescue medication, disease control, number of exacerbations, quality of
life, and perceived satisfaction was administered to each patient.

Results. 70 patients (49 males, 21 females; mean age, 14.34+1.9 years) were included in the final analysis.
All 70 patients received SLIT for up to three years, with 100% treatment adherence throughout the stu-
dy duration. Significant improvement in symptoms and quality of life was reported (p<0.01). A significant
decrease in disease severity, rescue medication use, and sleep disturbances was reported (p<0.01). A signifi-
cant improvement was also recorded in school performance (p<0.01). 60/70 (85.7%) of all enrolled patients
declared themselves very satisfied , 6/70 (8.57%) much satisfied , and 4/60 (5.71%) satisfied .

Conclusions. We firstly showed the efficacy and perceived satisfaction of 3-year SLIT in a paediatric
population, with 100% treatment adherence throughout the study duration, in real-life.
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Background

As confirmed by several randomized clinical trials (RCTs), consensus documents, and meta-analyses, allergen
immunotherapy (AIT) has led to crucial changes in clinical outcomes compared to standard treatments in
selected patients, as it is the only therapeutic approach able to modify the underlying course of the disease
and recover from the disease [1-4].

Despite the presence of robust evidence, very sparse data [5] are available on the efficacy of AIT on selected
patients inreal-life , a research method that takes into account realfactors of daily clinical life, and aims to
evaluate the true effectiveness of innovative therapies.

With the aim to fill this gap, we performed a pilot, monocenter, retrospective cohort study to evaluate real-
life data on efficacy and perceived satisfaction of 3-year sublingual immunotherapy (SLIT), measured by a
validated questionnaire, in a population of mono- or poly-sensitized patients with allergic rhinitis and/or
asthma.

Materials and Methods

Study design

A pilot, monocentre, retrospective, open, real-life study was designed.
Objectives of the study

To evaluate, in real-life , data on the efficacy and perceived satisfaction of 3-year SLIT in a population of
mono- or poly-sensitized patients with allergic rhinitis and/or asthma.

Efficacy

The efficacy of 3-year SLIT will be expressed as 1) perceived efficacy in patients; 2) rescue medication use;
3) disease control and impact on quality of life; 4) number of disease exacerbations.

Satisfaction

The satisfaction of 3-year SLIT will be expressed as 1) perceived satisfaction in patients; 2) quality of life in
using patient-reported measures.

Subjects and eligibility criteria

153 children who fulfilled criteria for allergic rhinitis and asthma [5, 6] who had been referred to the Depart-
ment of Clinical and Experimental Medicine, University of Catania between January 2016 and May 2022,
were enrolled in the study.

Inclusion criteria were: patients of both sexes; in ages 6-18 years old; who are diagnosed with allergic rhi-
nitis; allergic asthma; allergic rhinitis and allergic asthma according to ARIA [7] and GINA’s [8] criteria,
respectively; mono- or poly-sensitized to ambrosiae, artemisiae, betulaceae, dermatophagoides farinae and
pteronyssinus, cat epithelium, grasses, olive and parietaria; who were treated preseasonally and coseasonally
or continuously with grass pollen (ambrosiae, artemisiae, betulaceae, dermatophagoides farinae and ptero-
nyssinus, cat epithelium, grasses, olive and parietaria) tablets up to three years; who stopped SLIT at least
three years.

Exclusion criteria included: children younger than 6 years or older than 18 years; patients who are diagnosed
with chronic disease; patients who had stopped SLIT for less than three years.

Immunotherapy

SLIT was performed using a preparation of carbamylated allergoid (Lais®), Lofarma SpA, Milan, Italy),
biologically standardised in allergenic units (AU, 1:1000 AU), prepared as orosoluble tablets (allergoid SLIT),
and administered according to the recommendations by the manufacturer. The patients started with the



maintenance 1000 AU dose, taken regularly twice a week for house-dust mites and 5 times a week for
pollens.

Study procedures

After to identify the patients meeting the inclusion criteria, a physician administered a structured ques-
tionnaire. The interview could be conducted in person or with the telephone.

The questionnaire included an explanatory cover letter reporting the aim of the study. Experts designed the
questions in the field.

The structured questionnaire was prepared as a specific form to be fulfilled online (open-ended format
questions) on the website. Responses were anonymous, but general information (initials of name and surname,
age, gender, allergen for which SLIT was administered, drug administration schedule) was requested.

In accordance with the diagnosis (allergic rhinitis, allergic asthma, allergic rhinitis and asthma), three diffe-
rent questionnaires were administered. Patients who have practiced multiple cycles of SLIT were evaluated
for each treatment, via a specific questionnaire for the allergen taken.

Each questionnaire included twenty questions in a multiple-choice format. Moreover, each questionnaire was
split into four timing: TO: period prior to the start of therapy with monomeric carbamyl allergy; T1: first
year of therapy with monomeric carbamyl allergy; T2: conclusion of the treatment with monomeric carbamyl
allergoid; and T3: period following the suspension of treatment with monomeric carbamyl allergy. Specifically,
each questionnaire contained questions on:

1. perceived efficacy: measured using a visual analog scale (VAS) that has been proven to be a valid tool
in evaluating allergic rhinitis for patient satisfaction [9]. Using the VAS, patients assessed their level of
satisfaction by indicating a position along a continuous line between two points from 0 (absence of symptoms)
to 10 (bothersome or severe symptoms). VAS was referring to T0, T1, T2, and T3.

2. rescue medication (antihistamines, inhaled or systemic corticosteroids) use in patients with allergic rhinitis
measured using a VAS [9]. Using the VAS, patients assessed the rescue medication use by indicating a position
along a continuous line between two points from 0 (never used) to 10 (widely used). VAS was referring to
TO0, T1, T2, and T3.

3. perceived efficacy: measured using a visual analog scale (VAS) that has been proven to be a valid tool
in evaluating asthma for patient satisfaction [8, 10, 11]. Using the VAS, patients assessed their level of
satisfaction by indicating a position along a continuous line between two points from 0 (absence of symptoms)
to 10 (bothersome or severe symptoms). VAS was referring to T0, T1, T2, and T3.

4. allergic rhinits control and its impact on quality of life assessed through standardized questionnaire
according to ARIA guidelines [7]. The questionnaire was referring to TO and T3.

5. asthma control and its impact on quality of life assessed through standardized questionnaire according to
GINA guidelines [8]. The questionnaire was referring to T0, T1, T2, and T3.

6. number of asthma exacerbations requiring the use of rescue therapy (salbutamol or systemic corticostero-
ids) or hospitalization in the last 12 months. This item was numerically measured by a scale ranging from 0
to 8.

7. perceived satisfaction expressed in terms of “very dissatisfied”, “dissatisfied”, “satisfied”, and “very satis-
fied”. The perceived satisfaction was referring to T0, T1, T2, and T3.

One answer for each question was provided. The questionnaire was administered in Italian and translated

into English for publication. The English version of the questionnaire is enclosed in Appendix 1 (a, b, a and
b).

Safety was defined as the number and the type (mild, moderate, and severe) of adverse events (AEs) recorded
by physician and/or children’s parents and/or patients.



Collected data were securely stored and managed using the electronic data capture tools (server: PHP; Web:
HTML, CSS, JS; Framework: Bootstrap; Libraries JS: jquery, noUiSlider).

Written informed consent was obtained before entering the study, and in the case of minors was obtained from
next of kin, caregivers, or guardians [12]. Patient privacy was protected in compliance with the European
Union General Data Protection Regulation (GDPR). Institutional Review Board of University of Catania
approved the study.

Data analysis

The data collected were statistically analyzed by the statistical computer software SPSS, version 15.0. A post
hoc analysis of temporal trend was performed. Descriptive statistics were calculated for all demographic and
clinical variables. Continuous variables were presented as mean and standard deviation (SD), and categorical
variables as frequency and percentage. The normality assumption was verified using the Shapiro-Wilk test. T-
student and y? tests were adopted for comparisons between categorical variables. T-test and non-parametric
Mann-Whitney tests were adopted for comparisons between continuous variables. Kaplan-Meier curves
estimated the survival function. Statistical significance was set at levels of P < 0.05.

Results

Globally, we evaluated 70 patients (49 males, 21 females; mean (SD) age, 14.3 £+ 1.9 years; age range 10-
18). The patients’ demographic and clinical characteristics and sensitization are reported in Table 1. All 70
patients received SLIT up to three years, with 100% treatment adherence for SLIT throughout the study
duration. 62 (89%) out of 70 included patients received SLIT continuously, 8 (11%) out of 70 patients received
SLIT pre-coseasonally. No AEs were reported during the study.

Patients with allergic rhinitis with or without asthma

Of the 70 patients, 6 subjects reported allergic rhinitis, 4/6 (75%) had moderate to severe intermittent
allergic rhinitis, and 2/6 (25%) had moderate to severe persistent allergic rhinitis. 34 out of 70 experienced
allergic rhinitis with asthma. With the exception of 2 patients, 32 out of 34 subjects (94.11%) reported
moderate to severe intermittent allergic rhinitis.

At T3 a significant clinical improvement, expressed in terms of nasal and eye symptoms, was reported: TO:
7.7 £ 1.5 vs. T3: 2.4 £ 2.7 (p<0.01). In parallel, a significant decrease was found in disease severity (TO:
8/40 (20%) vs. T3: 0/40 (100%), p<0.01), rescue medication use (T0: 6.4 + 2.7 vs. T3: 2.4 £ 3.2 (p<0.01)),
and sleep disturbances (T0: 19/40 (47.5%) vs. T3: 9/40 (22%), p<0.01).

A significant improvement was also recorded in school performance: T0: 9/40 (22%) vs. T3: 2/40 (5%),
p<0.01.

No significant changes were reported in frequency of symptoms (/?] 4 days/week or [?] 4 weeks : TO: 26
(65%) or 14 (35%) vs. T3: 21 (52.5%) or 19 (47.5%); [?] 4 days/week o [?] 4 weeks : TO: 20 (50%) or 20
(50%) vs. T3: 28 (70%) or 12 (30%).

Patients with allergic asthma or allergic asthma and rhinitis
Of the 70 patients, 64 subjects reported asthma or allergic asthma with rhinitis.

At T3 a significant clinical improvement was reported: T0: 7.6 +- 2.1 vs. T3: 0.9 + 1.8 (p<0.01). In
parallel, a significant decrease was found in frequency of symptoms (> 2 days/week: TO0: 42/64 (66%) vs.
T3: 1/64 (2%), p<0.01); rescue medication use (salbutamol: T0: 36/64 (56%) vs. T3: 1/64 (2%) (p<0.01);
systemic corticosteroids: T0: 36/64 (56%) vs. T3: 1/64 (2%) (p<0.01)); and sleep disturbances (T0: 39/64
(61%) vs. T3: 64/64 (100%), p<0.01).

A significant improvement was recorded in school performance: T0: 15/64 (23%) vs. T3: 2/64 (3%), p<0.01.

Perceived satisfaction for all enrolled patients



60/70 (85.7%) of the all enrolled patients declared themselvesvery satisfied , 6/70 (8.57%) much satisfied ,
and 4/60 (5.71%) satisfied .

Discussion

We performed a pilot, monocenter, retrospective cohort study to evaluate the efficacy and perceived sat-
isfaction of 3-year SLIT inreal-life , measured by a validated questionnaire, in a population of mono- or
poly-sensitized patients with allergic rhinitis and/or asthma. As expected, the SLIT significantly contributed
in modifying the disease course in patients suffering from allergic rhinitis and asthma as well asthma with
rhinitis. The positive impact of treatment has been assessed by significant changes in perceived efficacy in
patients, rescue medication use; perceived satisfaction in patients; disease control and impact on quality of
life; and number of disease exacerbations. Significant changes have also been recorded in the frequency of
symptoms of patients suffering from asthma and asthma with allergic rhinitis; however, no changes were
reported in the allergic rhinitis group. The absence of significant changes has been related to the small
sample size: only six patients were suffering from allergic rhinitis.

Confirming the efficacy of SLIT, the perceived satisfaction for all enrolled patients was high, and it is
reasonable to hypothesize that these data were related to the improvement in clinical outcome. Sparse
studies investigated the efficacy/perceived satisfaction ratio, which is crucial in obtaining a high treatment
adherence [13-15]. Moreover, when this issue was investigated, several biases were affecting the results, such
as conflict of interests [13, 14]. In our study, all patients reported a high rate of satisfaction, more probably
as a consequence of efficacy treatment. It has been reported that the reasons for premature cessation of
AIT are the inability to reach the clinical centre, the ineffectiveness of therapy, and the long course of
treatment [16]. Herein, the nature study allowed us to enrol patients that were highly motivated to start
treatment as well as to participate in a study in the absence of a strict protocol. All these factors resulted in
high treatment adherence as 60/70 (85.7%) of all enrolled patients declared themselves very satisfied, 6/70
(8.57%) much satisfied, and 4/60 (5.71%) satisfied. Adherence is the key to ensure SLIT effectiveness, as
poor adherence is a potential factor affecting negatively the efficacy of AIT. In line with this finding, all
enrolled patients completed at least three years of treatment, showing 100% spontaneous adherence to the
prescribed treatment. Contrary to other studies in which a high treatment adherence was obtained thanks
to the help of nurse interventions, frequent scheduled visits and telephone calls [17-19], herein, our patients
showed 100% spontaneousadherence to the prescribed treatment. In this regard, we believe that patients were
obtaining real benefit from the treatment probably since the first year of the therapy; thus, a good efficacy
achieved during the first year of treatment could be considered as a favourable prognostic factor for treatment
adherence for the next two years with long-lasting positive effects in real-practice. Also, only a continuous
AIT for a period of at least 3 years modifies the course of the disease and ensures the long-term remission of
symptoms for several years [20-23]. RCTs and observational studies on treatment adherence reported that
the discontinuation rate for SCIT is approximately 22%, 34%, and 26% from one to three treatment years,
respectively; and, for SLIT is 42%, 29%, and 27% from one to three treatment years [24, 25]. Herein, we
firstly reported that the treatment adherence for SLIT was 100% troughtout the study duration. Similar
to other chronic conditions, allergic diseases require ongoing care to minimize their impact, improve health
outcomes, prevent clinical worsening and comorbidities, and reduce healthcare costs [26]. Nevertheless, it has
been estimated that only the half of patients with chronic conditions take their medications as prescribed;
since several factors affect the patients’ability to follow treatment recommendations correctly [26, 27]. We
strongly believe that the complete treatment adherence in our population can primarily be attributed to
the study design. In RCTs, patients are strictly selected and monitored over time to limit bias; and, when
patients differ from that set out, they are excluded from the final study results. Conversely, more reliable
data can be derived from real-life studies, since a combination of strategies, such as educational plans and
regular assessments, can be more easy applicable [28].

Moreover, the novelty and strength of our study were also to show the efficacy and perceived satisfaction
of 3-year SLIT via areal-life design. Although the health sciences community selects RCTs as the main
tool able to investigate and evaluate clinical interventions with the lowest risk of bias, the obtained data



does not ever fit with the general population; thus, the translation and the use of data obtained from RCTs
in real-practice can be questionable. Looking specifically at RCTs performed in AIT, several issues could
explain the inadequacy of RCTs in AIT. The studies generally have short duration and are limited to one
pollen season, and it is well known that the potential of AIT in preventing new sensitization and onset of
allergic diseases is strictly correlated with the duration treatment, and at least 3-year treatment course is
recommended [29, 30].

The RCTs are designed to test if the selected treatment is working, but they do not evaluate if the treat-
ment works in real-life. Aiming to limit any factor that could potentially influence final results, RCTs are
designed in compliance with a rigid and strictprotocol; however, the latter is not the same adopted by all
RCTs; thus, a “within-study” and “between-study” heterogeneity is extensively reported among different
trials [6]. Moreover, the RCTs are investigating an experimental treatment in a selected group of patients
who must respect the study’s inclusion criteria [6]. Any protocol modification is foreseen for patients who
do not strictly meet the inclusion criteria or unforeseen events [6]. Thus, it can happen that, due to several
reasons (e.g., age, disease severity, comorbidities, use of concomitant medications, etc), a cluster of patients,
from which it could be possible to extract potential and interesting data, must be excluded from the study
with a gap in knowledge of the investigated treatment in real-practice.

Whether on one hand the “one-size-fits-all” approach can provide the opportunity to apply a treatment for
a large population; on the other hand, it does not work for everyone. A treatment defined as “effective” in
an ideal clinical setting can not give specific quantifiable answers under individual cases in a routine clinical
setting. Tailor healthcare approach and treatment to meet the specific needs of each patient. is urgently
needed as only a “sartorial” approach can provide an individual’s unique molecular, lifestyle, and clinical
information.

We strongly believe that real-world studies, using data collected in everyday clinical settings, can hold
the promise of providingreal data to maximize the applicability and generalizability of an intervention.
Nevertheless, we do not aim to fule a war between a “wrong” and “right” research approach rather we want
to shift form adichotomous to an integrated perspective, able to combine the strengths of each research
method -the prospective, randomized, and analytical design of the RCTs with more representative and
generalizable data of real-life studies- and exceed the limits of restrictive inclusion and exclusion criteria of
RCTs and the risk of low-quality control of the surrounding data collection and susceptibility to multiple
sources of bias occurring in real-life studies.

Limits of the study

Nevertheless, we are aware that our study has limitations, as we designed a retrospective trial and included
small numbers of patients. The possibility of designing a prospective study is also evaluated, and we plan
to conduct a larger study to increase our sample size. However, the small sample size is due to our choice
to include patients with high motivation for the treatment success. AIT works only if it is taken adequately
by the patient, and when this occurs, we demonstrated that it works well. This evidence represents a
crucial motivation for patients approaching the AIT because they take responsibility for their well-being.
If the treatment is taken adequately and constantly, the patient will achieve several advantages, such as
improvement of clinical symptoms, quality of life, and sparing of symptomatic therapy.
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Table

Table 1. Demographic data and clinical characteristics of the enrolled patients.

Appendix.

Appendix 1. English version of the questionnaire administered to patients with allergic rhinitis (a), asthma
(b), rhinitis and asthma (a and b).
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