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Abstract
Evidence regarding allergen immunotherapy (AIT) in pediatric population is scarce. We have 
assessed safety and effectiveness of subcutaneous AIT with a microcrystalline tyrosine (MCT)-
associated mite allergoid, Acarovac Plus®, in children and adolescents with allergic rhinitis 
(AR), with and without asthma, in the real-world setting. This was a retrospective, multi-
center study including children and adolescents aged 5 years to 17 years with AR, with and 
without asthma, and sensitized to mites, receiving AIT with Acarovac Plus® during ≥6 months. 
Primary and secondary objectives were safety and effectiveness, respectively. Effectiveness 
variables were assessed during 12 months before and after AIT and included unscheduled vis-
its to the healthcare center and emergency room admissions, rhinitis and asthma symptoms 
according to ARIA and GEMA classifications, respectively, medication use, and patients’ and 
physicians’ disease perception graded on a visual analog scale (VAS). All 79 patients included 
had a mean (SD) age of 12.7 (3.3) years. Two patients experienced systemic adverse reactions 
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outside controlled settings.7,16–18 In this retrospective study, 
we have assessed the safety and efficacy of AIT with 
Acarovac Plus® in children and adolescents with AR, with 
and without asthma, and sensitized to different mite spe-
cies in the real-world setting.

Materials and Methods

Study Design and Population

This was an observational, retrospective, multicenter 
study including patients aged 5 to 17 years with allergic 
rhinitis, with or without asthma, caused by mites (i.e., 
Dermatophagoides pteronyssinus, Dermatophagoides fari-
nae, Lepidoglyphus destructor, and/or Blomia tropicalis), 
and was a sub-analysis of a previously published study 
including children, adolescents, and adults.19 Patients 
treated with the allergen-specific immunotherapy Acarovac 
Plus® in routine clinical practice in 18 Spanish hospitals for 
≥6 months were included in the study, whereas patients 
with poor treatment adherence were excluded. Data were 
obtained between August 2018 and January 2019 from 
clinical medical records, both data 12 months before AIT 
administration (pre-treatment period) and 12 months after 
AIT administration (post-treatment period) were recorded. 
Legal representatives of all patients <18 years signed a 
written informed consent before any information was 
recorded. The study was conducted in accordance with the 
Helsinki Declaration and the local Personal Data Protection 
Law (LOPD 15/1999); the study protocol was approved by 
the Ethics Committee of Hospital Vall d’Hebrón (Barcelona, 
Spain).

Treatment and Administration Regimen

Acarovac Plus® is composed of purified allergen extracts 
of mites (i.e., Dermatophagoides pteronyssinus, 
Dermatophagoides farinae, Lepidoglyphus destructor, and/
or Blomia tropicalis), modified with glutaraldehyde and 
associated with MCT, in an injectable suspension for subcu-
taneous administration. Acarovac Plus® is administered in 
two phases, an up-dosing phase, consisting in four increas-
ingly higher doses of the allergen starting with 0.05 mL 
(i.e., 0.05, 0.1, 0.3, and 0.5 mL), and a maintenance phase, 

Introduction

Allergic diseases cause severe burden to healthcare systems 
and impair patients’ quality of life due to their high preva-
lence and associated chronicity.1 Starting during childhood 
as atopic dermatitis and/or allergic rhinitis (AR), allergic 
diseases impact children’s daily functioning and school pro-
ductivity and progress throughout adulthood, often with 
associated allergic conditions, such as asthma.2 Allergic 
diseases are caused by sensitization to different allergens 
and, in indoor environments, house dust mites (HDMs) are 
their major source, causing perennial allergic diseases upon 
prolonged exposure.3 Unlike other allergens, the degree of 
children’s exposure to those from HDMs correlates with the 
risk of developing airway hyper- responsiveness.4,5 In this 
context, treatments aiming to modify the course of AR by 
targeting its underlying cause may curb its impact on chil-
dren’s daily lives and the risk of developing allergic asthma 
during adulthood.6

Even though the mainstay treatment for AR is pharma-
cotherapy, allergen immunotherapy (AIT) is the only treat-
ment able to modify the course of the disease by inducing 
immune tolerance through the sublingual or subcutaneous 
administration of the allergen at controlled doses.6 Even 
though AIT is strongly recommended to treat adults with 
AR, recommendations to treat children and adolescents 
are moderate despite the reported safety in this popula-
tion, particularly for subcutaneous immunotherapy (SCIT), 
due to the scarcity of efficacy studies.7–10 Furthermore, the 
effects of AIT in children and adolescents sensitized to 
HDMs are still controversial and more studies are needed 
to strengthen recommendations.6,11 Nevertheless, pre-
vious studies in patients with AR have suggested that, 
besides controlling symptoms, AIT might provide additional 
long-term clinical benefits such as decreasing the risk of 
developing asthma and new sensitizations.12–14 Among 
the different HDM-specific AIT, Acarovac Plus® (Allergy 
Therapeutics, Worthing, UK), a purified allergen extract 
from mites modified with glutaraldehyde and associ-
ated with microcrystalline tyrosine (MCT) as an adjuvant, 
has shown clinical benefits in previous real-world studies 
including adults with AR.15

Despite the extended use of AIT in children and adoles-
cents with AR to treat HDM allergy, the evidence obtained 
specifically in pediatric populations is scarce and mostly 
limited to clinical trials, likely limiting its direct application 

(none severe). Unscheduled visits to the healthcare center and emergency room admissions 
decreased (mean (SD) 3.02 [2.48] and 0.63 [1.35] vs. 1.08 [1.38] and 0.09 [0.38], before and 
after treatment, p < 0.001 and p = 0.001, respectively). After AIT, rhinitis and asthma classifica-
tion changed (p < 0.0001 for all classifications), showing improvements in symptoms and a sig-
nificant decrease in rhinitis and use of medication for asthma and VAS scores grading patients’ 
and physicians’ disease perception (p < 0.001). In conclusion, these results show that AIT with 
an MCT-associated mite allergoid appears safe and effective in children and adolescents with 
AR treated in the real-world setting.
© 2021 Codon Publications. Published by Codon Publications.
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(VAS) on a 10 cm-long line. Likewise, physicians graded 
patients’ allergic disease before and after treatment.

Statistical Analysis

This study focused on the analysis of the pediatric popu-
lation (<18 years, i.e., children and adolescents) of our 
previous study, which also included adults (>18 years).19 
Categorical variables were described as frequencies and 
percentages, and quantitative variables as the mean and 
standard deviation (SD) and/or the median and interquar-
tile range (IQR) or range. Categorical variables, such as the 
distribution of patients in categories between visits, were 
compared using the McNemar test; the Bhapkar or Bowker’s 
test of symmetry was performed for less than two catego-
ries. To compare quantitative data between different peri-
ods (paired data), the non-parametric Wilcoxon test was 
used. The significance threshold for all bivariate analyses 
was set as two-sided α = 0.05. All analyses were performed 
using the statistical package support SAS version 9.4.

Results

Demographic, Clinical, and Treatment 
Characteristics of Study Patients

Of the 306 patients included in this study, 79 (25.8%) were 
children and adolescents (aged 5 to 17 years), with a mean 
(SD) age of 12.7 (3.3) years and they were recruited from 
18 centers. Table 1 summarizes the demographic, clinical, 
and treatment characteristics of the pediatric population. 
Of the 21 pediatric patients with other allergic diseases, 
11 (52.4%) had atopic dermatitis, six (28.6%) had conjuncti-
vitis, six (28.6%) had food allergy, and two (9.5%) had drug 
allergy. Maintenance doses were administered at 4-week 
and 6-week intervals in 31 (39.2%) and 48 (60.8%) patients, 
respectively.

Safety Outcomes

Four (5.0%) patients experienced a total of 20 local 
adverse reactions and two (2.5%) experienced a total of 
nine systemic adverse reactions with mild and moder-
ate symptoms. Each symptom and sign appearing after 
one administration was considered an adverse reaction 
and therefore, each administration could lead to multiple 
reactions, the characteristics of which are summarized in 
Table 2. Serious adverse reactions and use of epinephrine 
were not reported. Local adverse reactions were injection 
site erythema (n = 5), swelling (n = 5), pruritus (n = 3), pain 
(n = 3), edema (n = 2), and warmth (n = 2); systemic adverse 
reactions were cough (n = 2), dyspnea (n = 1), oral pruritus 
(n = 1), throat irritation (n = 1), bronchospasm (n = 1), wheez-
ing (n = 1), sneezing (n = 1), and rhinorrhea (n = 1), coded by 
SOC and PT of the MedRA.

Evolution of Visits to the Healthcare Center

Mean (SD) number of unscheduled visits to the healthcare 
center due to allergy symptoms during the 12 months before 

consisting in the administration of a 0.5-mL dose every 
6–8 weeks. During the up-dosing phase, Acarovac Plus® 
is administered at weekly or bi-weekly intervals follow-
ing three different regimens according to the Summary of 
Product Characteristics (SmPC).

Endpoints and Variables

Variables collected from patients’ medical records included 
demographic (age and sex), clinical (i.e., disease diagnosis, 
years of allergic disease evolution, sensitizing allergens, 
and other allergic diseases), and treatment data (i.e., AIT 
regimen, start date, and use of symptomatic medication to 
treat allergic rhinitis and asthma).

The primary objective of this study was to evaluate 
the safety and tolerability of Acarovac Plus® in routine 
clinical practice. Safety was assessed by measuring the 
number and severity of adverse reactions collected from 
medical records and coded by System Organ Class (SOC) 
and Preferred Term (PT) of the Medical Dictionary for 
Regulatory Activities (MedDRA). Adverse reactions were 
defined following the recommendations of the European 
Medicines Agency (EMA), and systemic adverse reactions 
were graded according to the World Allergy Organization 
(WAO).20,21

The secondary objective was to assess the effectiveness 
of the product in routine clinical practice. Effectiveness 
measures included the number of unscheduled visits to 
a physician/healthcare center due to allergy symptoms, 
number of visits to the emergency room, frequency and 
intensity of rhinitis (ARIA criteria), severity and control of 
asthma (GEMA criteria), use of medication to treat rhini-
tis and asthma, and VAS score from the patients’ and phy-
sicians’ perspective. Rhinitis was classified according to 
Allergic Rhinitis and its Impact on Asthma (ARIA) guidelines, 
and asthma was classified according to the “Guía Española 
para el Manejo del Asma” (GEMA), the Spanish version of 
the Global Initiative for Asthma (GINA) classification.22–25 
ARIA classifies AR in two different  dimensions—frequency 
and intensity—which include two and three categories, 
respectively. Ranging from less to more severe, AR fre-
quency is classified in intermittent and persistent, whereas 
AR intensity is classified as mild, moderate, and severe.23,25 
Likewise, GEMA and GINA classify asthma in two dimen-
sions that, together, result in four categories, including, 
from less to more severe, intermittent, mild persistent, 
moderate persistent, and severe persistent.22,24 For allergic 
rhinitis and asthma, a change towards a less severe symp-
tom category was considered a symptom and/or medica-
tion reduction. Additionally, asthma control was classified 
according to GEMA by assessing several items, including 
episodes, symptoms between crises, wheezing, nocturnal/
on-waking symptoms, need of rescue medication (SABA), 
and pulmonary function, including FEV1 (forced expiratory 
volume) and PEF (peak expiratory flow).22 During a routine 
visit to the specialist, patients and their legal represen-
tatives were informed about the study and signed a writ-
ten informed consent. In addition, patients and parents of 
young patients graded allergic disease symptoms before 
and after administration of AIT using a Visual Analog Scale 
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and 0.17 (0.51) (n = 35) in patients with asthma (Figure 1B). 
The frequency of patients experiencing unscheduled vis-
its to the healthcare center significantly decreased from 37 
(46.8%) to 26 (32.9%) (McNemar test, p = 0.003) during the 
12 months before and after AIT, respectively. Likewise, the 
frequency of patients visiting the emergency room signifi-
cantly decreased from 16 (20.3%) to four (5.1%) (McNemar 
test, p = 0.002) during the 12 months before and after AIT, 
respectively.

and after AIT was 3.02 (2.48) (n = 45) and 1.08 (1.38) (n = 53) 
in all patients with available data, and 3.85 (2.81) (n = 26) 
and 1.30 (1.58) (n = 30) in patients with asthma (Figure 1A). 
Likewise, mean (SD) number of emergency room admis-
sions due to allergy symptoms during the 12 months before 
and after AIT was 0.63 (1.35) (n = 60) and 0.09 (0.38) (n = 65) 
in all patients with available data, and 1.12 (1.70) (n = 32) 

Table 1 Demographic, clinical, and treatment characteristics 
of study patients, n (%) n = 79.

Demographic Characteristics
Age, years
 5–11 (children) 30 (38.0)
 12–17 (adolescents) 49 (62.0)
Sex
 Male 42 (53.2)
 Female 37 (46.8)
Clinical Characteristics
Diagnosis
 Rhinitis 36 (45.6)
 Rhinitis + Asthma 43 (54.4)
Other Allergic Diseases
 Yes 21 (26.6)
 No 58 (73.4)
Allergen Sensitization
 Dermatophagoides pteronyssinus 79 (100)
 Dermatophagoides farinae 68 (86.1)
 Lepidoglyphus destructor 17 (21.5)
 Blomia tropicalis 5 (6.3)
 Pollens 20 (25.3)
Treatment Characteristics
Immunotherapy Composition
 D. pteronyssinus 50%/D. farinae 50% 54 (68.4)
 D. pteronyssinus 100% 15 (19.0)
 D. farinae 100% 1 (1.3)
 D. pteronyssinus 50%/L. destructor 50% 7 (8.9)
 Dermatophagoides 50%/B. tropicalis 50% 2 (2.5)
Immunotherapy Regimen
 Conventional 20 (25.3)
 Cluster 33 (41.8)
 Other (Off-Label) 26 (32.9)

Table 2 Adverse reactions according to phase, treatment regimen, and age group, n (%) n = 29.

Total

Phase Regimen Age group

Up-Dosing Maintenance Conventional Cluster Other Children Adolescents

All adverse reactions 29a 15 (51.7) 14 (48.3) 4 (13.8) 18 (62.1) 7 (24.1) 9 (31.0) 20 (69.0)
Intensity
 Mild 17 (58.6) 11 (73.3)b 6 (42.9) 0 (0) 10 (55.6) 7 (100) 0 (0) 17 (85.0)
 Moderate 12 (41.4) 4 (26.7) 8 (57.1) 4 (100) 8 (44.4) 0 (0) 9 (100) 3 (15.0)
Type
 Local 20 (69.0) 15 (100) 5 (35.7) 4 (100) 13 (72.2) 3 (42.9) 4 (44.4) 16 (80.0)
 Systemic 9 (31.0) 0 (0) 9 (64.3) 0 (0) 5 (27.8) 4 (57.1) 5 (55.6) 4 (20.0)
aEach symptom and sign appearing simultaneously after one administration was considered one adverse reaction.
bPercentages were calculated with respect to the total in each column category.

Figure 1 Box plot of unscheduled visits to the healthcare 
center (A) and emergency room admissions (B) before and 
after treatment for all study populations and patients with 
asthma. The box represents the interquartile range, the 
whiskers represent minimum and maximum values, and the 
horizontal line inside the box is the median. Wilcoxon test, 
*p = 0.001 and **p < 0.001.
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use of inhaled corticosteroids in female (n = 22) and chil-
dren (n = 21) lacked statistical significance (Figure 4B–E) and 
changes in use of LABAs and LTRAs after AIT remained not 
significant (Figure 4F–I).

Patients’ and Physicians’ Disease Perception

Consistent with the changes in effectiveness variables, 
patients’ and physicians’ perception of disease severity 

Evolution of Symptoms

The frequency and intensity of rhinitis and asthma, clas-
sified according to ARIA and GEMA, respectively, changed 
during the 12 months after AIT compared with the pre-
vious 12 months. Regarding rhinitis, the frequency of 
symptoms decreased in 57 (72.2%) patients and remained 
unchanged in seven (8.9%) and 15 (19.0%) patients 
with intermittent and persistent rhinitis, respectively 
(McNemar for >2 categories, p < 0.0001) (Figure 2A). 
Similarly, symptom severity changed toward less severe 
categories in 62 (78.5%) patients, and in two (2.5%), 14 
(17.7%), and one (1.3%) patient with mild, moderate, 
and severe rhinitis, respectively, remained unchanged 
(McNemar for >2 categories, p < 0.0001) (Figure 2B). 
Overall, rhinitis changed toward less severe categories 
in 76 (96.2%) patients, of which 12 (15.2%) reported no 
symptoms, remained unchanged in three (3.8%; one 
patient with severe intermittent and two with moder-
ate persistent rhinitis), and did not get worsened in any 
patients 12 months after AIT administration. Regarding 
the effectiveness of AIT on asthma evolution, overall, 
asthma improved in 36 (83.7%) patients; of which 15 
(34.9%) stopped reporting asthma symptoms after AIT 
administration, remained the same in seven (16.3%; one 
with mild persistent and six with intermittent asthma), 
and did not get worsened in any patients (McNemar test 
for >2 categories, p < 0.0001) (Figure 2C). The percent-
age of children and adolescents with partial and bad 
asthma control decreased from 55.8% and 4.7% to 7.0% 
and 0%, respectively, whereas the percentage of patients 
with good and complete asthma control increased from 
34.9% and 4.7% to 39.5 % and 53.5% before and after AIT, 
respectively (McNemar test for >2 categories, p < 0.0001).

Evolution of Use of Medication for  
Rhinitis and Asthma

The use of medication to treat rhinitis and asthma symp-
toms during the post-treatment period significantly changed 
compared with the pre-treatment period. Regarding medi-
cation to treat AR, the frequency of patients using oral anti-
histamines and nasal corticosteroids significantly decreased 
from 73% and 48% during the pre-treatment period to 64% 
and 26% during the post-treatment period, respectively 
(McNemar test p < 0.001 for both medications) (Figure 3A). 
Analysis by sex and age group (children and adolescents) 
showed significant changes in all groups, with the excep-
tion of the use of nasal corticosteroids in children, which 
decreased, albeit not significantly (Figure 3B–E).

Similarly, the frequency of patients using short-acting 
beta-2 agonists (SABAs) and inhaled corticosteroids (ICS) 
to treat asthma symptoms significantly decreased from 
34% to 13% and from 30% to 17% during the pre- treatment 
and post-treatment periods, respectively (McNemar test 
p < 0.001 for SABAs and p = 0.004 for ICS). The modest 
decrease in the use of leukotriene receptor antagonists 
(LTRAs) and long-acting beta-2 agonists (LABAs) after AIT 
lacked statistical significance (p = 0.508 and p = 0.289, 
respectively) (Figure 4A). While changes in the use of SABA 
remained similar across sex and age groups, changes in the 

Figure 2 Evolution of rhinitis frequency (A), rhinitis severity 
(B), and asthma severity (C) according to the ARIA and GEMA 
classifications, respectively. The percentage of patients in each 
category before and after treatment is shown on the X-axis 
category labels and represented by columns, respectively. AIT, 
allergen immunotherapy; ARIA, Allergic Rhinitis and its Impact 
on Asthma; GEMA, “Guía Española para el Manejo del Asma.” 
McNemar test, p < 0.0001, for >2 categories (Bowker’s test of 
symmetry) for the distribution of paired-sample percentages 
for the three comparisons.
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no severe adverse reactions were reported. Rhinitis and 
asthma improved after 12 months of treatment, which is 
shown by significant changes in their classification, with a 
concomitant reduction in unscheduled visits to the health-
care center and the emergency room and in the use of 
medication.

Like other medications, AIT products prescribed in chil-
dren and adolescents (i.e., aged 5 to 17 years) should be 
individually evaluated for their indication in this age group. 
Hence, European regulations require companies to obtain 
safety and efficacy evidence of their AIT products from 
double-blind, placebo-controlled trials.26–28 However, fewer 
trials are conducted in this age group, likely due to their 
associated practical and ethical concerns.29 For this reason, 
in pediatric patients sensitized to mites, evidence from tri-
als is scarce and guideline recommendations are based on 
a few studies including mixed age groups.7,9 Furthermore, 
the few trials conducted in children and adolescents with 

after AIT significantly changed compared with their per-
ception before treatment. Mean (SD) patients’ VAS scores 
decreased from 8.01 (1.24) to 3.22 (2.14) and physicians’ 
VAS scores, from 7.92 (1.28) and 2.98 (1.93) before and 
after AIT, respectively. Figure 5 shows the median (IQR) 
VAS scores and the results of the statistical test used for 
comparison.

Discussion

In this retrospective study, we have provided real-world 
evidence that a microcrystalline tyrosine-associated mite 
allergoid (Acarovac Plus®) appears to be safe and effec-
tive in children and adolescents with allergic rhinitis, with 
and without asthma, and sensitized to different mite spe-
cies. Patients receiving this AIT product experienced a 
low incidence of local and systemic adverse reactions, and 

Figure 3 Evolution of the use of the indicated medication to treat rhinitis symptoms overall (A) and according to sex (B, D) and 
age (C, E) before and after treatment in patients with rhinitis. Ns, not significant. McNemar test *p < 0.05, **p < 0.001.
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Figure 4 Evolution of the use of the indicated medication to treat asthma symptoms overall (A) and according to sex (B, D) and 
age (C, E) before and after treatment in patients with rhinitis and asthma. McNemar test *p < 0.05, **p < 0.001.
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and GEMA classifications, respectively, and the impact 
of AIT treatment on unscheduled visits to the healthcare 
center and emergency room admissions due to allergy 
 symptoms—a recorded objective parameter—all of which 
further showed significant changes pointing to a satisfac-
tory disease evolution 12 months after starting AIT. Of the 
objective parameters assessed, emergency room admis-
sions, which are frequently caused by asthma exacerba-
tions, showed a marked reduction after AIT (from mean 
[SD] 1.12 [1.70] to 0.17 [0.51]) in patients with concomitant 
asthma. Regarding the changes in the use of medication 
to treat asthma, the effects of AIT were more pronounced 
in adolescents compared with children and, to a lesser 
extent, in male compared with female.

Results from this study show a low incidence of local and 
systemic adverse reactions, none of them were severe, and 
a satisfactory disease evolution, and are in line with a favor-
able safety and effectiveness profile of MCT as an adjuvant 
in mite allergoid preparations. Of the different adjuvants 
used in marketed AIT products, MCT has shown a higher 
capacity in enhancing the Th1-driven immune response than 
aluminum hydroxide, which is used in most AIT preparations 
in Europe.37 MCT is a biodegradable adjuvant that, similar to 
aluminum hydroxide, precipitates the allergoid, producing 
a depot effect that enables a slow release of the allergen 
and the administration of AIT maintenance doses at longer 
intervals compared with other AIT products (6 weeks vs. 4 
weeks). However, unlike aluminum, MCT is well tolerated 
and lacks the potential long-term and neurological tox-
icity associated with aluminum, which is particularly con-
cerning in pediatric population.37,38 Furthermore, in mice, 
MCT induced IL-4 and IgE production in lower levels com-
pared with aluminum, showing a more favorable immune 
response.39

Given the intrinsic limitations associated with its ret-
rospective design and real-world setting, results from this 
study should be interpreted with caution. In addition to 
general limitations (i.e., missing data across variables and 
time points), the study design precluded the inclusion of 
variables not recorded in the routine clinical practice in 
Spain, such as Combined Symptom and Medication Scores 
(CSMS), total and specific IgE levels, and direct symptom 
measures. The European Academy of Allergy and Clinical 
Immunology (EAACI) recommends including CSMS as the 
primary endpoint in studies assessing AIT to homogenize 
their methodologies.40 However, this study assessed other 
patient-reported variables, also serving as surrogate mea-
sures of treatment efficacy, including use of medication 
and symptom frequency and intensity. Similar to CSMS, 
these variables are potentially influenced by patients’ sub-
jectivity and therefore by a placebo effect, even though 
the extent of its contribution is unclear due to the lack of 
a placebo arm. However, this study additionally assessed 
objective variables as effectiveness outcomes, including 
changes in the number of unscheduled visits to the health-
care center and emergency room admissions, which are 
less likely to be influenced by a placebo effect. Moreover, 
results regarding patients’ and physicians’ perception may 
have been further influenced by a recall bias and should 
be interpreted with caution. Nevertheless, the results of 
this study assessing subjective and objective measures are 
consistent with a clinical benefit of AIT in children and 

AR are typically focused on SLIT with Dermatophagoides 
extracts, excluding other common mite species, and, to 
our knowledge, not many have focused on SCIT.30–36 In a 
previous observational study, we retrospectively analyzed 
the safety and effectiveness of SCIT with MCT-adjuvanted 
mite allergoids in a population aged 5 to 65 years with AR, 
with and without asthma, treated according to the rou-
tine clinical practice.19 Considering the lack of evidence in 
the pediatric population, this retrospective sub-analysis of 
safety and effectiveness outcomes provides additional rele-
vant evidence of AIT in this age group.

To evaluate the balance between the risk of systemic 
adverse reactions and efficacy, current guidelines demand 
more studies in children and adolescents.7,9 Regarding 
safety, a recent European survey including children aged 3 
years to 18 years receiving SLIT and SCIT in the real-world 
setting, concluded that systemic reactions in this popula-
tion were infrequent (29 systemic reactions, mostly asso-
ciated with SCIT, in 24 [1.53%] patients). This survey found 
that mite sensitization and formulations were associated 
with a lower risk of systemic reactions compared with pol-
len formulations, whereas native extracts were associated 
with a higher risk compared with allergoids.8 Similar to this 
survey, in this study, the frequency of adverse reactions 
was low, with four patients experiencing local reactions 
and two experiencing mild-to-moderate systemic reac-
tions, none of them were serious, supporting the safety of 
Acarovac Plus® in children and adolescents treated in the 
real-world setting.

In addition to its safety, results obtained in this study 
showed a favorable disease evolution 12 months after 
starting AIT. Even though treatments and measures are 
heterogeneous between different studies, precluding 
direct comparisons, results from previous large prospec-
tive and retrospective controlled studies assessing the use 
of medication, VAS scores grading disease perception, and 
QoL scores showed a clinical benefit of SCIT in the pediat-
ric population.33,34 Similarly, we have shown that AIT with 
Acarovac Plus® resulted in a decreased use of medication 
to treat rhinitis and asthma and patients’ and physicians’ 
perception of reduced disease severity. However, we addi-
tionally analyzed rhinitis and asthma according to the ARIA 

Figure 5 VAS scores grading patients’ (A) and physicians’ (B) 
perception of allergic disease before and after treatment. The 
columns and error bars represent the median and interquartile 
range, respectively. VAS, Visual Analog Scale. *Wilcoxon test, 
p < 0.0001.
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org/10.1007/s11882-018-0801-y
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Halken S, Høst A, et al. Specific immunotherapy has long-
term preventive effect of seasonal and perennial asthma: 
10-year follow-up on the PAT study. Allergy [Internet]. 
2007 Aug [cited 2020 Sep 2];62(8):943–8. https://doi.
org/10.1111/j.1398-9995.2007.01451.x
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J Allergy Clin Immunol [Internet]. 2015 Dec [cited 2020 Sep 
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et al. Real-life effect of a microcrystalline tyrosine adju-
vanted mite immunotherapy in patients with allergic rhi-
nitis. Immunotherapy [Internet]. 2020 Jan [cited 2020 Mar 
06];12(1):53–62. https://doi.org/10.2217/imt-2019-0205

adolescents after 1 year of treatment. Even though AIT is 
recommended during a 3-year course, this study intended 
to assess the safety and short-term effects of AIT, raising 
the need for future studies assessing a sustained (3–5 years 
of treatment) and long-term efficacy (years after end of 
treatment). Despite these limitations, this study assessed 
the safety and effectiveness of Acarovac Plus® in a popu-
lation of children and adolescents treated in the routine 
clinical practice, confirming the favorable safety and effec-
tiveness profile of SCIT outside clinical trials and providing 
useful information for clinicians.

Conclusion

The results of this study show that treatment with an MCT-
associated mite allergoid appears to be safe and effective 
in children and adolescents with AR, with and without 
asthma, treated in the real-world setting. These findings 
warrant double-blind, placebo-controlled trials assessing 
AIT with mite extracts to treat rhinitis and asthma in pedi-
atric populations to provide robust evidence toward the 
modification of current guidelines.
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