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Summary. Background: Usually, the number of injections required to achieve the maintenance dose in subcu-
taneous immunotherapy (SCIT) is relatively small for some of the currently used allergens, but this may still 
be uncomfortable for patients, thus compromising adherence and compliance. Objective: The purpose of this 
study was to evaluate the safety and tolerability of a dose acceleration of a conventional induction schedule 
using an allergoid extract of grass pollen, birch, hazel, and alder, needed to achieve the ideal maintenance dose. 
Methods: In this open-label study, 34 patients with allergic rhinoconjunctivitis, with or without asthma, were 
treated with SCIT using an allergoid for grass pollen or birch or mix trees with an increase in accelerated in-
duction dose comprising only 3 injections, one per week, compared to a conventional induction pattern in five 
injections (once a week). Safety determination was assessed by evaluating local and systemic adverse events. 
Tolerability was evaluated by patients and physicians who performed the treatment. Results: No treatment-
related adverse events were observed in any of the patients undergoing rush SCIT. No local reactions, no 
systemic reactions of any degree (WAO Grade) have been observed. Tolerability has always been rated as 
very good by both patients and physician. Conclusions: The induction phase, needed to achieve the monthly 
maintenance dose for a pollen extract, can be greatly accelerated, ensuring a tolerability comparable to that of 
the conventional schedule. (www.actabiomedica.it)
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O r i g i n a l  a r t i c l e

Introduction

In Europe, the most common cause of respiratory 
allergy is caused by the sensitizations to pollen aller-
gens (1). For over 100 years, pollen allergy has been 
treated by subcutaneous immunotherapy (SCIT), 
gradually increasing allergen doses to an effective 
maintenance dose.

SCIT has now been shown, in numerous clini-
cal studies and meta-analysis, to be effective both in 
allergic asthma (2) and in allergic rhinoconjunctivitis 
(3). Likewise all long-term treatments (4), adherence 
and compliance to SCIT are compromised by some 
factors. Certainly, one of the most important is related 
to the commodity needed to receive allergen admin-
istration, which not only binds the patients, and that 
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in the case of pediatric patients also commits the ac-
companying parents (5-7). The acceleration of the in-
duction scheme of up-dosing (build-up) could allow 
that the patients achieve the maintenance dose faster, 
reducing significantly the disadvantages, and consist-
ently increasing the adherence and the compliance to 
the treatment (8, 9). The shift from aqueous extracts to 
depot preparations, adsorbed to aluminum hydroxide 
or other adjuvants, allowed to significantly reduce the 
number of injections. Cluster and rush schedules were 
introduced to further accelerate dose build-up. How-
ever, these schemes carry an increased risk of adverse 
reactions, potentially severe (10-14). The development 
of chemically modified allergens, the so-called aller-
goids, achieved the combined goal of accelerating dose 
escalation and administering therapeutic doses with a 
reduced potential for side effects, while maintaining 
immunogenicity (11,12). Grass pollen, birch, hazel, 
and alder allergoids have been demonstrated to be ef-
fective and safe in previous studies in rapidly achieving 
maintenance dose (15,17,18). This accelerated build-
up phase can reduce the inconvenience to parents and 
improve the attractiveness and adherence to SCIT. 

The purpose of this study was to evaluate the 
safety and tolerability of up-dosing accelerated sched-
ule for grass pollen and birch pollen allergoid, able to 
reach the maintenance dose in just three weeks.

Methods

This was an observational study, open-label, per-
formed at a second-level pediatric allergology service, 
in children.

Inclusion criteria were: age between 8 and 17 
years, both genders, diagnosis of allergic rhinocon-
junctivitis, pollen allergy documented by positive skin 
prick test and/or serum specific IgE.

Exclusion criteria were: concomitant or past immu-
notherapy to other allergens, uncontrolled asthma, and 
diseases able to interfere the interpretation of results.

Test product

Purethal Grasses (Hal Allergy, Milan, Italy) is a 
mixture of grass pollens, and Purethal Tree is a mix-

ture of birch, hazel, and alder pollens. Pollen allergens 
were chemically modified with phenol and adsorbed 
with aluminum hydroxide. Purethal is titled in units of 
20.000 AUM/mL.

Treatment schedule

The patients were treated for 3 weeks in the in-
duction phase and subsequently, after reaching the 
maintenance dose of 0.5 mL, they continued with this 
last dose every 4 weeks. Induction injections were ad-
ministered weekly, gradually increasing the dose, pro-
vided that the previous dose was well tolerated. Induc-
tion injections were given weekly. Patients were given 
an initial dose of 0.1 mL the first week, equal to 2,000 
AUM, a dose of 0.3 mL the second week, equal to 
6,000 AUM, and a dose of 0.5 mL the third week, 
equivalent to 10,000 AUM. When the maximum dose 
was reached, a maintenance dose of 0.5 mL (10,000 
AUM) was maintained every 4 weeks. After each ad-
ministration the patients remained under observation 
for at least 40 minutes.

Criteria of evaluation

Adverse events (AEs) and serious adverse events 
(SAEs) were assessed by the investigators. The security 
endpoints were defined as follows:

-  Mild: transient symptoms, no interference with 
the patient’s daily activities;

-  Moderate = marked symptoms, moderate inter-
ference with the patient’s daily activities;

-  Severe = significant interference with the pa-
tient’s daily activities.

The incidence and intensity of systemic reactions 
after injections were evaluated according to the WAO 
classification. During the treatment phase, the varia-
tions of the vital life parameters were monitored (blood 
pressure, oxygen saturation, heart rate, and body tem-
perature) before, during and after the treatment itself.

Ethical aspects

A written informed consent was signed by all the 
parents of the children. The IRB of the ASST-Rho-
dense approved the procedure.
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Statistical analysis

The safety data were analyzed in a descriptive way. 
The sample size was calculated and was sufficient.

Results

Globally, 34 patients (18 males and 16 females, 
aged between 8 and 17 years) underwent to an up dos-
ing protocol to achieve the ideal maintenance dose set 
in 0.5 mL month. 

Clinical characteristics of patients, all with aller-
gic rhinitis or allergic rhinitis and asthma due to al-
lergy toward grass pollen, birch and mix trees, were 
homogeneous. Equally, their demographic and ethnic 
characteristics were homogeneous.

Adverse events

During the entire duration of the treatment, 
which involved up-dosing in 3 weeks, no adverse event 
of any kind, even mild, occurred. No swelling, erythe-
ma or itching at the injection site has been reported. 
Even at home, days after dosing, patients did not ex-
perience any side effects or adverse reactions.

Systemic reactions

No systemic adverse reactions (WAO Grade) oc-
curred. Adrenaline has never been administered.

Tolerability

After treatment, the overall tolerability was as-
sessed by investigators and patients separately. Inves-
tigators rated the treatment tolerability as “good” or 
“very good” for all 34 patients. 

Discussion

This study showed that increasing the dose of an 
allergoid for subcutaneous allergen immunotherapy, 
such as grass pollens and tree mix (hazel, birch, and 
alder) pollens, can be performed in an accelerated way 
over three weeks, maintaining the same safety profile 

as the conventional scheme of six weeks. No increase 
in systemic or local adverse events, consequent to ac-
celerated up-dosing, was observed. This accelerated 
up dosing scheme offers many advantages. It allows 
patients to achieve the recommended maintenance 
dose more quickly with consequent clinical benefits 
and the immunological responses of subcutaneous al-
lergen immunotherapy itself (8,9,11,19,20). Moreo-
ver, concerning pediatric patients (5-17 years old), this 
speeded up scheme is able to meet the  personal needs, 
work, study, and other activities, and this increases the 
therapeutic adherence and compliance to allergen im-
munotherapy (AIT). As previously expressed in sev-
eral studies, the efficacy of AIT, administered by sub-
cutaneous route, like all long-term treatments, can be 
compromised by poor adherence and/or compliance to 
therapeutic programs, even if less than the sublingual 
allergen immunotherapy. In this regard, it is interest-
ing to note the results of a study comparing adherence 
to accelerated and conventional up-dosing schemes, 
where the majority of patients who have given up 
therapy belong to the traditional dose-increase scheme 
(9). Many studies have now evaluated the safety of 
the accelerated dose increase phases by reducing the 
number of injections or by adopting rush programs 
(multiple dose and increasing allergen doses every 15 
to 60 minutes for a period ranging from one to three 
days until the maintenance dose is reached) or clus-
ters (an intermediate form between conventional in-
duction scheme and accelerated induction of dosing). 
With this latter scheme, called “cluster”, two or three 
injections (increasing doses) are often administered to 
reach the maintenance dosage in four to eight weeks, 
unlike three or six months of the traditional scheme. 
Between these two, cluster schemes are characterized 
by a better risk/benefit ratio. 

This study shows that an accelerated up-dosing 
scheme compared to the traditional one was well toler-
ated by pediatric patients, not increasing the frequency 
of local and systemic reactions, and was assessed very 
well by investigators, patients and parents. 

Patients in treatment were kept under observa-
tion for the same time considered during traditional 
up-dosing schemes (20-26). The efficacy of the treat-
ment demonstrated with a cumulative allergoid dose 
of 0,9 mL in three weeks, equal to 18,000 AUM re-
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sulted in clinical benefit after pre-seasonal treatment 
of all treated patients as documented with monitoring 
of symptoms score and rescue medications. This rein-
forces the evidence that AIT efficacy depends on the 
maintenance dose (27).

Conclusions

The build-up dosing scheme of an extract of grass 
pollen or mix trees allergoid can be accelerated com-
pared to the conventional one, from six to three weekly 
intervals, keeping the safety profiles and tolerability 
comparable. A not secondary objective of this scheme 
is, in our view, to attract more patients to SCIT, thus 
benefiting from its clinical and immunological effects.
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