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Aim: A 1-year follow-up study comparing the safety and tolerability of the dosing 
schedules, satisfaction and effectiveness of a novel microcrystalline tyrosine-adsorbed 
mite (Dermatophagoides pteronyssinus)-allergoid subcutaneous immunotherapy 
(Acarovac Plus™) in 30 adult patients (18–65 years) with allergic rhinitis and/or 
asthma. Materials & methods: The effectiveness of the product was assessed by 
nasal provocation test measuring peak nasal inspiratory flow/symptoms, in vitro 
immunologic changes (IgE, IgG4 and IL-10) and Treatment Satisfaction Questionnaire 
for Medication. Results: No adverse events were reported during dosing schedules. 
Significant decreases in symptom scores and drop of peak nasal inspiratory flow in 
follow-up visits (4 weeks and 1 year) were recorded. Significant increases in IgG4-
specific antibody titers and IL-10 were exhibited. Conclusion: Significant decreases 
in clinical symptoms and immunological parameters were observed, accompanying a 
high level of patient satisfaction and tolerance.
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House dust mite allergy is a burgeoning condi-
tion with a substantial increase in prevalence 
worldwide over the last three decades, causing 
rhinoconjunctivitis and/or asthma [1,2]. A clin-
ical study was conducted in the Allergy Unit 
of Germans Trias i Pujol University Hospital 
(Badalona, Spain) in December 2012 and fin-
ished in April 2013. The investigation was a 
prospective, observational, postauthorization 
study of the safety, tolerability and effective-
ness of a novel microcrystalline tyrosine-
adsorbed, modified allergen immunotherapy 
(Acarovac Plus™) with extract of Derma-
tophagoides pteronyssinus in adult patients 
with allergic rhinitis and/or asthma  [3]. The 
product platform is based upon the concept 
of modified allergen preparations (i.e.,  aller-
goids) after treatment with glutaraldehyde. 
The formation of allergoids in this way results 
in the disruption of the 3D structure of the 

proteins and its conformational IgE epitopes, 
thus reducing allergenicity [4]. This is achieved 
through extensive crosslinking between pri-
mary amines of polypeptide chains, result-
ing in high-molecular-weight allergoid com-
plexes. However, retention of contiguous IgG 
(T-cell) epitopes maintains immunogenic-
ity of the active substance  [4]. The resulting 
preparation is adsorbed to  l -Tyrosine (micro-
crystalline tyrosine [MCT]), a patented depot 
adjuvant formulation. Aluminium hydroxide 
or aluminium phosphate are most commonly 
used as adjuvants for vaccines to enhance 
the immune response, however, an alterna-
tive biodegradable depot adjuvant formula-
tion was sought that has been shown to sup-
port the immunological response in specific 
immunotherapy, while avoiding any theoreti-
cal concerns associated with aluminium use 
and accumulation in long-course therapy [5].
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The first report published by Roger  et al., assessed 
the tolerability and safety of the dosage-increase phase 
(updosing; 4 weeks) of the conventional and cluster 
regimens of Acarovac Plus, in patients with respira-
tory allergy to mites under conditions of normal clini-
cal practice [3]. A 1-year follow-up study has now been 
investigated, with the existing patient pool, replicating 
the nasal challenge tests, in vitro immunological tests, 
The Treatment Satisfaction Questionnaire for Medica-
tion (TSQM) and is presented herein. The efficacy was 
compared between the baseline and the two follow-up 
visits (visit one: 3–5 weeks and visit two: 1 year).

Materials & methods
The detailed study design, analysis and trial material are 
described previously [3]. Patients that were included in 
the initial treatment study (both with conventional [15 
patients] or cluster regime [15 patients]) were selected 
for the 1-year follow-up visit (visit two). Institutional 
review board approval (Comité de Ética de Investig-
ación Clínica [CEIC]) and extension of 1-year approval 
was granted with patients with informed consent.

Trial design
Patients (18–65 years old) with hypersensitivity to Der-
matophagoides pteronyssinus (confirmed via specific IgE 
and skin-prick tests) were included in the initial treat-
ment study. Depending on how rapidly the monthly 
maintenance dose is reached the regime may be referred 
to as either:

•	 Conventional regimen: the maintenance dose is 
reached after administering the starting doses one 
at a time at weekly intervals;

•	 Cluster or grouped regimen: more than one dose 
per day is administered at weekly intervals, mak-
ing the initial phase shorter and so reaching the 
maintenance dose earlier.

The maintenance phase consists of a 0.5-ml dose 
every 6 weeks.

For quantitative variables, nonparametric tests were 
used (Mann–Whitney and Wilcoxon), according to 
the particular characteristics of the study variables. For 
qualitative variables, a χ2 test or a McNemar test was 
used. Statistical analyses were performed with the SAS 
statistical package, version 9.3.

Inclusion criteria

•	 Patients between 18 and 65 years of age;

•	 Patients with allergic rhinitis and/or asthma caused 
by Dermatophagoides pteronyssinus for at least 1 year 

before taking part in the study and in whom, in 
the investigator’s opinion, treatment with specific 
immunotherapy is indicated;

•	 Patients who have had a prick test result ≥3 mm 
in diameter for D. pteronyssinus in the previous 
12 months;

•	 Patients may be monosensitive to Dermatophagoides 
or polysensitized provided that, in the investigator’s 
opinion, the other sensitizations are not clinically 
relevant;

•	 Patients who have agreed to take part and who sign 
the informed consent.

Note: no patient dropouts were recorded during the 
course of the study.

Study material
Acarovac Plus™ contains natural aqueous extract 
allergens from Dermatophagoides pteronyssinus. The 
allergens have been modified into extracts of allergoids 
by treatment with glutaraldehyde and have been asso-
ciated with  l -Tyrosine (MCT), while undergoing a 
number of sterile filtration and purification steps.

The allergen extracts are characterized to ensure 
that allergen content and activity are constant. In the 
top dose vaccine, the calculated content of major aller-
gen Der p 1 is 4.8 μg/ml. Its pharmaceutical form is a 
white, opaque suspension for subcutaneous injection.

Nasal provocation test
The Nasal Provocation Test (NPT) was carried out 
measuring peak nasal inspiratory flows (PNIF)s in 
the baseline visit (V0) and the two follow-up vis-
its (V1; 3–5 weeks and V2; 1 year) in response to 
controlled exposure to the allergen. In visits two to 
three, NPT was carried out using the allergen con-
centration with which the test was positive at the 
baseline visit. A positive response was considered as: 
five or more sneezes or a drop in the peak nasal inspi-
ratory flow greater than 50% (the highest value is 
always taken to calculate the percent of the drop in 
peak nasal inspiratory flow). The methodology fol-
lowed was according to SEAIC guidelines [6] and was 
described previously [3].

Symptom scores (0–9) are based on the sum of 
the three symptoms (sneezing, secretion and nasal 
itching).

In vitro immunological measurements
Detection of immunoglobulins in serum was per-
formed using ELISA™ (ImmunoCAP®; Phadia AB 
Uppsal, Sweden) using the 250® analyzer Immuno-
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CAP (Phadia AB). Cytokine levels in serum were 
measured by Cytometric bead array (Becton Dick-
inson Biosciences, CA, USA). Samples were acquired 
on a flow cytometer (LSR Fortessa, BD Biosciences).

Note: results are expressed as mgA/l (measuring 
range: 0.07–30 mgA/l).

TSQM questionnaire
TSQM has been validated in a study by Atkin-
son  et  al.  [7]. In the present study TSQM was 
performed during follow-up visits (V2 and V3).

Results
Symptoms scores decreased 18.6 and 54.9% in V1 
and V2, respectively. This was significant (Wil-
coxon test; p < 0.05) at both visits relative to baseline 
and also at the final visit compared with visit two 
(Figure 1). The decrease in the drop ofPNIF was 34.5 
and 50.8% at V1 and V2, respectively. This decrease 
was statistically significant (Wilcoxon test; p < 0.05) 

at both follow-up visits compared with baseline, 
but not at the final visit compared with visit two 
(Figure 1).

Statistically significant increases were observed for 
specific IgG4 at the two follow-up visits compared 
with the baseline visit (Wilcoxon test; p < 0.05), 
Figure 2. Note: differences in total and specific IgE 
between the follow-up visits compared with the base-
line visit were not statistically significant (Wilcoxon 
test; p < 0.05) (data not shown).

Statistically significant increases compared with 
the baseline visit were observed IL-10 at the final visit 
(V2) (Wilcoxon test; p < 0.05), Figure 3.

TSQM followed a similar suit as described in 
Roger  et  al.  [3]. Of note, a significant improvement 
was in relation to ‘effectiveness,’ resulting in a sig-
nificant 38% improvement. Overall, the average 
total score for the TSQM questionnaire was 66.7 
(standard deviation = 11.5) and 76.2 (standard 
deviation = 12.4), respectively (Figure 4).

 10.2217/imt-2016-0068www.futuremedicine.com

Figure 1.  Patient nasal inspiratory flow and symptom scores at baseline and follow-up visits. Symptom scores 
(0–9) are based on the sum of the three symptoms (sneezing, secretion and nasal itching). 
‡ Statistically different results were observed (Wilcoxon test compared with baseline data; p < 0.05). 
‡(red) Statistically different results were observed (Wilcoxon test compared with 4-week data; p < 0.05). 
PNIF: Patient nasal inspiratory flow.
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Figure 2.  Evolution of IgG4 at baseline and follow-up visits. Results are expressed as mgA/l (measuring 
range: 0.07–30 mgA/l). 
‡ Statistically significant differences were observed (Wilcoxon test compared with baseline data; p < 0.05).

0.0

0.2

0.4

0.6

0.8

IgG4

E
vo

lu
ti

o
n

 o
f 

Ig
G

4 
(m

g
A

/I)

1.0

0.5

0.6
0.7

‡
‡

Baseline
4 weeks
1 year



future science group

Short Communication    Roger, Depreux, Jurgens et al.

Discussion
The results herein described observational data 
using the current marketed product – Acarovac 
Plus™. The assessment of clinical symptoms (score) 
and drop in PNIF were first compared by measur-
ing responses (from baseline and follow-up visits) 
of the nasal mucosa after controlled exposure to 
the allergens (NPT), followed by the assessment 

of immunological parameters and patient satisfac-
tion. The results demonstrated marked and, in some 
cases, significant improvements occurring in each 
assessment.

The clinical efficacy of specific immunotherapy 
treatment is well documented and, in particu-
lar, the comparison between clinical efficacy and 
immunological parameters has been widely pre-
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Figure 3.  Evolution of cytokine (IL-10) at baseline and follow-up visits. IL-10 units are expressed pg/ml. 
‡ Statistically significant differences were observed compared with baseline data (Wilcoxon test; p < 0.05).

Figure 4.  The total average categorized The Treatment Satisfaction Questionnaire for Medication question 
scores (%). Range: 0–100; 0 = not at all; 100 = very strong. 
‡ Statistically significant differences were observed compared with data from the 4-week visit (Wilcoxon test; 
p < 0.05).
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sented across different treatments for different aller-
gies [8–12]. More specifically, a number of key studies 
have demonstrated longer-term clinical efficacy of 
SCIT treatment for patients with house dust mite 
allergy [13,14]. Such studies have demonstrated simi-
lar reductions in patient symptom scores and immu-
nological parameters (e.g.,  significant increase in 
IgG4 and IL-10 production after 1–2 years).

While it is difficult to ascertain the significance 
of these results in the absence of a placebo arm, the 
current marketed formulation provides assurances 
on safety tolerability in the first instance, highlight-
ing changes in in vitro immunologic characteristics 
associated with desensitization in adult patients 
with allergic rhinitis and/or asthma.

No other studies currently exist using an allergoid 
formulation combined with a biodegradable depot 
adjuvant for specific mite subcutaneous immuno-
therapy. The use of new and alternative biodegrad-
able adjuvants is encouraged [15]. Studies to address 
the long-term efficacy in a dbpc setting based on 
the current marketed product, Acarovac Plus™, are 
now in development.

Conclusion
Significant decreases in clinical symptoms and immu-
nological parameters were observed, accompanying a 
high level of patient satisfaction and tolerance.
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Executive summary

•	 Acarovac Plus™ was well tolerated and no adverse events were reported during dosing schedules in this study.
•	 Significant decreases in symptom scores and drop of peak nasal inspiratory flow in both follow-up visits (V1; 

4 weeks and V2; 1 year) were recorded.
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