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Abstract
Background: Despite the presence of robust evidence, there is very limited data on the 
efficacy of allergen immunotherapy (AIT) for selected patients. Accordingly, we aimed to 
evaluate the efficacy and perceived satisfaction of a 3-year course of sublingual immunother-
apy (SLIT) in a paediatric population with allergic rhinitis and/or asthma. 
Methods: A pilot, monocentre, retrospective cohort study was performed. One hundred fif-
ty-three children who fulfilled the criteria for allergic rhinitis and asthma and were either 
mono- or poly-sensitized were enrolled. A standardized questionnaire assessing perceived 
efficacy, use of rescue medication, disease control, number of exacerbations, quality of life, 
and perceived satisfaction was administered to each patient. 
Results: Seventy patients (49 males, 21 females; mean age, 14.3±1.9 years) were included 
in the final analysis. All 70 patients received SLIT for up to 3 years, with 100% adherence to 
the treatment throughout the study. Significant improvements in symptoms and quality of 
life were reported (p<0.01). There was also a significant decrease in disease severity, use of 
rescue medication, and sleep disturbances (p<0.01). Additionally, a significant improvement in 
school performance was also recorded (p<0.01). Of the enrolled patients, 60 out of 70 (85.7%) 
reported being very satisfied, 6 out of 70 (8.57%) were much satisfied, and 4 out of 60 (5.71%) 
were satisfied. 
Conclusions: We were the first to demonstrate the efficacy and perceived satisfaction of a 
3-year SLIT in a paediatric population, with 100% treatment adherence throughout the study. 
© 2024 Codon Publications. Published by Codon Publications.
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Introduction

As confirmed by several randomized clinical trials (RCTs), 
consensus documents, and meta-analyses, allergen immu-
notherapy (AIT) has led to crucial improvements in clini-
cal outcomes compared to standard treatments in selected 
patients. It is the only therapeutic approach capable of 
modifying the underlying course of the disease and achiev-
ing recovery from the disease.1–4 

AIT aims to induce allergen-specific regulatory T (Treg)  
cells and promote the release of their anti-inflammatory 
cytokines, including interleukin (IL)-10, transforming growth 
factor (TGF-b), and surface molecules such as CTLA-4 and 
PD1. This modulation of T- and B-cell responses, mast cells, 
eosinophils and basophils results in the induction and main-
tenance of a long-term allergen-specific immune tolerance. 
Treg cells suppress Th2 cells, basophils, and eosinophils 
while also inducing allergen-specific Breg cells. Specifically, 
it is reported to block IgE production and an increase in 
IgG4 release from B cells.

Moreover, following the presentation of T-cell epitope 
peptides of allergens, naive T cells differentiate into T 
helper (Th) 2 cells that release Th2-type cytokines such 
as IL-4, IL-5, IL-9, and IL-13. These cytokines contribute to 
allergic inflammation: IL-4 and IL-13 activate B cells to class 
switch to IgE; and promote T cell and eosinophil migration 
to tissues. IL-5 promotes the recruitment and survival of 
eosinophils, IL-9 enhances IgE levels and eosinophilia, and 
IL-13 contributes to the production of mucus and smooth 
muscle contraction. AIT can block allergic inflammation by 
inhibiting all the mentioned mechanisms.

Therefore, AIT improves allergic symptoms and disease 
severity, decreases the need for rescue medication, and 
prevents new sensitizations.

Nevertheless, two major concerns remain regarding AIT 
in clinical practice: the benefits of adherence to AIT and its 
efficacy in real-life clinical practice.

To achieve disease modification, long-term immuno-
logical tolerance, significant improvement in symptoms, 
and reduction in rescue medication use, at least 3 years 
of AIT are recommended.1–4 However, even with adequate 
information on the advantages of AIT, it is comprehensible, 
especially in younger children, that patients and their par-
ents may be hesitant to start the therapy due to its long 
duration. Therefore, it is crucial to clearly communicate 
to the patients and their caregivers the fruitful advantages 
they obtain by adopting this therapeutic strategy, even if 
for a long-time.

Despite the presence of robust evidence, there is very 
limited data5 available on the efficacy of AIT for selected 
patients in real-life settings. Real-life research methods, 
which consider the factors of daily clinical life, aim to eval-
uate the true effectiveness of innovative therapies. 

Globally, RCTs are selected by the health sciences com-
munity as the main tool to investigate and evaluate clinical 
interventions with the lowest risk of bias. The adoption of 
inclusion and exclusion criteria, randomization, blinding, 
allocation, controlled environments, and other procedures 
help identify specific population groups who would bene-
fit from the intervention and obtain statistically credible 
results.6 Nevertheless, the data obtained from RCTs may 

not always reflect the general population, making the 
translation and application of RCT findings to everyday 
clinical practice potentially questionable.

We strongly believe that real-world studies, using data 
collected in everyday clinical settings, can provide valu-
able insights to maximize the applicability and generaliz-
ability of an intervention. 

Accordingly, we conducted a pilot, mono-centre, ret-
rospective cohort study to evaluate real-life data on the 
efficacy and perceived satisfaction of a 3-year course of 
sublingual immunotherapy (SLIT), as measured by a val-
idated questionnaire, in a population of mono- or poly-
sensitized patients with allergic rhinitis and/or asthma. 
Moreover, to demonstrate that patients receiving AIT 
achieve significant clinical advantages, we chose to 
enrol patients with proven high therapeutic adherence. 
Accordingly, our study aims to provide real-life evidence 
that patients can gain fruitful advantages from adopting a 
long-term therapeutic strategy. 

Materials and Methods

Study design

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

Objectives of the study	

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

Efficacy

The efficacy of the 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; and  
(4) number of disease exacerbations.

Satisfaction

The satisfaction of the 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

One hundred fifty-three children who fulfilled the crite-
ria for allergic rhinitis and asthma,5,6 and were referred 
to the Department of Clinical and Experimental Medicine, 
University of Catania between January 2016 and May 2022 
were enrolled in the study. 

Inclusion criteria were as follows: (i) patients of both 
sexes; (ii) ages 6-18 years old; (iii) diagnosed with allergic 
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rhinitis, allergic asthma, or both, according to ARIA7 and 
GINA’s8 criteria, respectively; (iv) mono- or poly-sensitized 
to ambrosiae, artemisiae, betulaceae, dermatophagoi-
des farinae and pteronyssinus, cat epithelium, grasses, 
olive and parietaria, as assessed by skin prick test (SPT); 
(v) treated preseasonally, coseasonally or continuously 
with grass pollen (ambrosiae, artemisiae, betulaceae, 
dermatophagoides farinae, and pteronyssinus, cat epithe-
lium, grasses, olive and parietaria) tablets up to 3 years; 
(vi) stopped SLIT at least 3 years.

Exclusion criteria included: (i) children younger than 6 
years or older than 18 years; (ii) patients diagnosed with 
chronic disease; (iii) patients who had stopped SLIT for less 
than 3 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), pre-
pared as orosoluble tablets (allergoid SLIT), and adminis-
tered according to the manufacturer’s recommendations. 
Patients started with a maintenance dose of 1000 AU, 
taken regularly twice a week for house-dust mites and five 
times a week for pollens. 

Study procedures

After identifying the patients who met the inclusion cri-
teria, a physician administered a structured questionnaire 
regarding their experience with the past 3-year SLIT. The 
interview could be conducted in person or by telephone.

The questionnaire included an explanatory cover letter 
detailing the aim of the study. The questions were designed 
by the experts in the field. 

The structured questionnaire was available as an online 
form with open-ended 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, aller-
gic asthma, allergic rhinitis and asthma), three different 
questionnaires were administered. Patients who had under-
gone multiple cycles of SLIT were evaluated for each treat-
ment using a specific questionnaire for each allergen.

Each questionnaire included 20 multiple-choice ques-
tions, and each questionnaire was divided into four time 
points: (i) T0: period prior to the start of therapy with mono-
meric carbamyl allergy; (ii) T1: first year of therapy with 
monomeric carbamyl allergy; (iii) T2: conclusion of the treat-
ment with monomeric carbamyl allergoid; and (iv) T3: period 
following the suspension of treatment with monomeric car-
bamyl allergoid. Specifically, in accordance with European 
Academy of Allergy and Clinical Immunology (EAACI) recom-
mendation,9 each questionnaire included questions on com-
bined symptom and medication score, including: 

1.	 Perceived efficacy: Measured using a visual analog 
scale (VAS) that has been proven to be a valid tool for 

evaluating patient satisfaction with allergic rhinitis.10 
Using the VAS, patients assessed their level of satis-
faction by indicating a position on a continuous line 
between two points from 0 (absence of symptoms) to 
10 (bothersome or severe symptoms). The VAS was 
used for assessment at T0, T1, T2, and T3. 

2.	 Rescue medication use: Measured using a VAS.10 Patients 
assessed the level of rescue medication use (antihista-
mines, inhaled or systemic corticosteroids) by indicat-
ing a position on a continuous line between two points 
from 0 (never used) to 10 (widely used). The VAS was 
used for assessment at T0, T1, T2, and T3. 

3.	 Perceived efficacy: Measured using a visual analog scale 
(VAS) that has been proven to be a valid tool in eval-
uating patient satisfaction with asthma.8,11,12 Using the 
VAS, patients assessed their level for satisfaction by 
indicating a position on a continuous line between two 
points from 0 (absence of symptoms) to 10 (bothersome 
or severe symptoms). The VAS was used for assessment 
at T0, T1, T2, and T3. 

4.	 Allergic rhinitis control and its impact on quality of 
life: Assessed through a standardized questionnaire 
according to ARIA guidelines.7 The questionnaire was 
used for assessment at T0 and T3. 

5.	 Asthma control and its impact on quality of life: 
Assessed through standardized questionnaire accord-
ing to GINA guidelines.8 The questionnaire was used for 
assessment at T0, T1, T2, and T3. 

6.	 Number of asthma exacerbations: requiring the use of 
rescue therapy (salbutamol or systemic corticosteroids) 
or hospitalization in the last 12 months. This was mea-
sured on a scale from 0 to 8.

7.	 Perceived satisfaction: Expressed in terms of “very 
dissatisfied”, “dissatisfied”, “satisfied”, and “very 
satisfied”. Perceived satisfaction was assessed at T0, 
T1, T2, and T3. 

	 One answer was provided for each question. The ques-
tionnaire was administered in Italian and translated 
into English for publication. The English version of the 
questionnaire is provided in Table 1A,B.

Safety was defined by 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 electronic data capture tools (server: PHP; Web: 
HTML, CSS, JS; Framework: Bootstrap; Libraries JS: jquery, 
noUiSlider). 

Written informed consent was obtained in the study. 
For minors, consent was obtained from next of kin, care-
givers, or guardians.13 Patient privacy was protected 
in compliance with the European Union General Data 
Protection Regulation (GDPR). The study was approved 
by the Institutional Review Board of University of 
Catania. 

Data analysis

The data collected were statistically analysed using SPSS 
software, version 15.0. A post hoc analysis of temporal 
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Table 1  English version of the questionnaire administered to patients with allergic rhinitis (A), asthma (B), rhinitis and 
asthma (A and B).

(A) Allergic rhinitis

T0 T1 T2 T3

What is the level of severity and discomfort of nasal and ocular 
symptoms?

0–10 0–10 0–10 0–10

Rescue medication use (antihistamines, local and or systemic 
steroids) 

0–10 0–10 0–10 0–10

How often your symptoms recurred? •	 ≤4 days/week
•	 ≤4 weeks

•	 ≤4 days/week
•	 ≤4 weeks

How long do your symptoms persist? •	 ≥ 4 days/ week
•	 ≥ 4 weeks

•	 ≥ 4 days/ week
•	 ≥ 4 weeks

Is sleep disturbed due to allergy? •	 Yes
•	 No

•	 Yes
•	 No

Have you had any limitations in daily work or school activities 
with reduced performance?

•	 Yes
•	 No

•	 Yes
•	 No

Are your symptoms bothersome? •	 Yes
•	 No

•	 Yes
•	 No

Are your symptoms severe? •	 Yes
•	 No

•	 Yes
•	 No

How many years did you stop treatment? •	 1 year
•	 > 2 years

Are you satisfied with the treatment? •	 Very dissatisfied
•	 Dissatisfied
•	 Satisfied
•	 Very satisfied

(B) Asthma

T0 T1 T2 T3

What is the level of severity and discomfort symptoms? 0–10 0–10 0–10 0–10
Are daytime symptoms present more than 2/week? •	 Yes

•	 No
•	 Yes
•	 No

•	 Yes
•	 No

•	 Yes
•	 No

Are nighttime awakenings present due to symptoms? •	 Yes
•	 No

•	 Yes
•	 No

•	 Yes
•	 No

•	 Yes
•	 No

Did you use bronchodilators (salbutamol) several times a week? •	 Yes
•	 No

•	 Yes
•	 No

•	 Yes
•	 No

•	 Yes
•	 No

How many times did you use systemic steroids for asthmatic 
exacerbations?

0–8 0–8 0–8 0–8

How many years did you stop treatment? •	 1 year
•	 > 2 years

Are you satisfied with the treatment? •	 Very dissatisfied
•	 Dissatisfied
•	 Satisfied
•	 Very satisfied

trends was performed. Descriptive statistics were calcu-
lated for all demographic and clinical variables. Continuous 
variables were presented as means and standard devia-
tions(SD), while categorical variables were presented as 
frequencies and percentages. The normality assumption 
was verified using the Shapiro-Wilk test. For comparisons 
between categorical variables, T-student and χ2 tests were 
adopted, and for comparisons between continuous vari-
ables, both the T-test and non-parametric Mann-Whitney 
tests were employed. Kaplan-Meier curves were used to 
estimate survival functions. Statistical significance was set 
at levels of P < 0.05.

Results

Out of 153 patients, 70 children were evaluated (49 males, 
21 females; mean (SD) age, 14.3 ± 1.9 years; age range, 
10-18). Eighty-three patients were lost at the follow-up 
since they retrieved the informed consents (num=33), 
changed residency (num= 14), changed phone number 
(num=17), and did not provide answers to all questions 
(num=19). The demographic and clinical characteristics, 
as well as sensitization details of the evaluated patients 
are reported in Table 2. All 70 patients received SLIT for 
up to 3 years, with 100% treatment adherence throughout 
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the study. Among these 70 patients, 62 (89%) received SLIT 
continuously, while 8 (11%) received SLIT pre-coseasonally. 
No AEs were reported during the study.

Patients with allergic rhinitis with or without 
asthma

Of the 70 patients, 6 reported having allergic rhinitis. 
Among these 6 patients, 4 (75%) had moderate-to-se-
vere intermittent allergic rhinitis, and 2 (25%) had mod-
erate-to-severe persistent allergic rhinitis. Additionally, 
34 out of 70 patients experienced allergic rhinitis with 
asthma. Except for 2 patients, 32 of the 34 (94.11%) 
reported moderate-to-severe intermittent allergic rhinitis.

At T3, a significant clinical improvement in nasal and 
eye symptoms was reported: T0: 7.7 ± 1.5 vs. T3: 2.4 ± 
2.7 (p<0.01). There was also a significant decrease in dis-
ease severity (T0: 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).

Additionally, a significant improvement in school per-
formance was also recorded: 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: T0: 26 (65%) or 

14  (35%) vs. T3: 21 (52.5%) or 19 (47.5%); ≥ 4 days/week 
o ≥ 4 weeks: T0: 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 reported having asthma or allergic 
asthma with rhinitis. At T3, a significant clinical improve-
ment was reported: T0: 7.6 ± 2.1 vs. T3: 0.9 ± 1.8 (p<0.01). 
In parallel, there was a significant decrease in frequency 
of symptoms (> 2 days/week: T0: 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 cortico-
steroids: 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 in school performance 
was recorded: T0: 15/64 (23%) vs. T3: 2/64 (3%), p<0.01.

Perceived satisfaction for all enrolled patients 

Of the 70 enrolled patients, 60 (85.7%) reported being very 
satisfied, 6 (8.57%) were much satisfied, and 4 (5.71%) were 
satisfied.

All results are summarized in Figure 1.

Discussion

We performed a pilot, monocentre, retrospective cohort 
study to evaluate the efficacy and perceived satisfaction 
of 3-year SLIT in a real-life setting. This was measured 
using a validated questionnaire, in a population of mono- 
or poly-sensitized patients with allergic rhinitis and/or 
asthma. As expected, SLIT significantly contributed in mod-
ifying the disease course in patients with allergic rhinitis, 
asthma as well asthma with rhinitis. The positive impact of 
the treatment has been assessed by significant changes in 
perceived efficacy in patients, rescue medication use; per-
ceived satisfaction in patients; disease control and impact 
on quality of life; and number of disease exacerbations. 
Significant changes have also been recorded in the fre-
quency of symptoms for patients with asthma and asthma 
with allergic rhinitis. However, no significant changes were 
reported in the allergic rhinitis group. The absence of sig-
nificant changes related to the small sample size, with only 
six patients suffering from allergic rhinitis. 

Confirming the efficacy of SLIT, the perceived satisfac-
tion among all enrolled patients was high. It is reasonable 
to hypothesize that these data were related to the improve-
ment in clinical outcome. Few studies have investigated 
the efficacy/perceived satisfaction ratio, which is crucial in 
obtaining a high treatment adherence.14–16 Moreover, when 
this issue was investigated, several biases were affecting 
the results, such as conflict of interests.14,15 In our study, 
all patients reported a high rate of satisfaction, likely due 
to the efficacy of the treatment. It has been reported 
that the reasons for the premature cessation of AIT are 
the inability to reach the clinical centre, the ineffective-
ness of the therapy, and the long course of treatment.17 In 

Table 2  Demographic data and clinical characteristics of 
the enrolled patients.

Patients, No 70
Age (Mean± SD) 14.3 ± 1.9
Gender 

No. M:F
% M:F

49:21
70%: 30%

Diagnosis (n; %)
Allergic rhinitis 
Allergic asthma
Allergic rhinitis and asthma

6; 8.6%
30; 42.9%
34; 48.6%

Allergic sensitization (n; %)
Dermatophagoides 
Parietary 
Grasses
Olive

33; 47.1%
22; 31.4% 
10; 14.3% 

5; 7.1%
Therapeutic schedule (n; %)

Pre-coseasonally 
Continuously

8; 11%
62; 89%

Patients who received SLIT for the first  
time (n; %)
Patients who have received SLIT previously  
(n; %)

61; 87%

9; 13%

Patients with rhinitis had suspended SLIT for 
two years (n; %)

Patients with rhinitis and asthma
had suspended SLIT for two years (n; %)

39; 56%
31; 44% 

SD: standard deviation; M: male; F: female; SLIT: sublingual 
immunotherapy.
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Figure 1  Characteristics of the enrolled population.

this study, we were able to enrol patients who were highly 
motivated to start treatment and participate in the study 
without a strict protocol. All these factors resulted in high 
treatment adherence with 60 out of 70 (85.7%) patients 
declaring themselves very satisfied, 6 out of 70 (8.57%) 
much satisfied, and 4 out of 60 (5.71%) satisfied. Adherence 
is the key to ensuring the effectiveness of SLIT, as poor 
adherence can negatively affect the efficacy of AIT. In line 
with this finding, all enrolled patients completed at least 3 
years of treatment, showing 100% spontaneous adherence 
to the prescribed treatment. In contrast to other studies 
where high treatment adherence was obtained through 
nurse interventions, frequent scheduled visits, and tele-
phone calls,18–20 our patients showed 100% spontaneous 
adherence to the prescribed treatment. In this regard, we 
believe that the patients were obtaining genuine benefits 
from the treatment, probably from the first year of the 
therapy. Thus, good efficacy achieved during the first year 
of treatment could be considered a favourable prognostic 
factor for treatment adherence over the next 2 years, lead-
ing to long-lasting positive effects in real-world practice. 
Furthermore, only continuous AIT for a period of at least 
3 years modifies the course of the disease and ensures 
long-term remission of symptoms for several years.21–24 RCTs 
and observational studies on treatment adherence have 
reported discontinuation rate for SCIT to be approximately 
22%, 34%, and 26% from 1 to 3 treatment years, respec-
tively, and, for SLIT of 42%, 29%, and 27% over the same 

period.25,26 In this study, we reported for the first time that 
the treatment adherence for SLIT was 100% throughout the 
study duration. Similar to other chronic conditions, aller-
gic diseases require ongoing care to minimize their impact, 
improve health outcomes, prevent clinical worsening and 
comorbidities, and reduce healthcare costs.27 Nevertheless, 
it is estimated that only about half of patients with chronic 
conditions take their medications as prescribed, as several 
factors affect the patients’ ability to follow treatment rec-
ommendations correctly.27,28 We strongly believe that the 
complete treatment adherence observed in our population 
can be primarily attributed to the study design. In RCTs, 
patients are strictly selected and monitored over time to 
limit bias; those who differ from that set out 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 assess-
ments, can be more easily implemented.29 

Moreover, the novelty and strength of our study were 
lie in demonstrating the efficacy and perceived satisfac-
tion of 3-year SLIT through a real-life design. Although 
the health sciences community often selects RCTs as the 
main tool 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. Specifically, in the context of AIT, 
several issues with RCTs contribute to their inadequacy. 
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adherence. However, it is widely reported that AIT is effec-
tive when it is taken adequately by the patient, and our 
study demonstrates that AIT works well under these con-
ditions. This evidence represents a crucial motivation for 
patients approaching the AIT because they take respon-
sibility for their well-being. When the treatment is taken 
adequately and constantly, patients can achieve several 
advantages, such as improved clinical symptoms, quality of 
life, and sparing symptomatic therapy.
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