
ABSTRACT

Background: Sublingual immunotherapy (SLIT)

with monomeric allergoid, given according to the

standard scheme, resulted effective and safe. How-

ever, the achievement of a clinical benefit requires a

long time. We thus performed this study using an ad-

ministration protocol starting in the co-seasonal peri-

od with a 3-day build-up phase and lasting only

6 months, in order to obtain the above benefit in a

shorter time.

Methods and results: The study, prospective, ran-

domised and controlled versus drug therapy, was

conducted on 65 rhinitic and/or asthmatic patients

allergic to Parietaria with or without other sensitisa-

tions. Twenty-four were allocated to 1,000 AU/week,

21 to 3,000 AU/week and 21 to drug therapy. They

were treated from April to September 2006. At base-

line, 3 and 6 months a Visual Analogue Scale (VAS)

was performed to assess the patients’ well-being.

Drug consumption was evaluated by means of

monthly diary cards. Bronchial reactivity was investi-

gated at baseline and 6 months by methacholine

challenge test. There was a greater VAS impro-

vement in both the SLIT groups than in the con-

trols after 6 months (p < 0.05). In patients taking

3,000 AU/week this was already evident after

3 months. There was a significant reduction in res-

cue medication consumption between 3 and

6 months (p < 0.05) in all three groups. The bronchial

reactivity was reduced only in the SLIT groups

(p < 0.001). No adverse events were observed.

Conclusions: At 6 months the allergoid SLIT

showed itself to be effective and safe. In addition the

subjective clinical benefit was obtained in a more

rapid period, i.e. 3 instead of 6 months, when a high-

er maintenance dose was administered.

Key words: Asthma. Bronchial reactivity. Carbamy-

lated allergoid. Methacholine. Sublingual immuno-

therapy. Rhinitis.

INTRODUCTION

Specific sublingual immunotherapy (SLIT) with

monomeric allergoid (allergoid SLIT) has been

shown to be clinically effective and safe in many

clinical studies.1-7 However, the standard induction

build-up phase is rather time consuming, requiring

from a minimum of 16 days (semi-rush schedule) to

a maximum of 14 weeks (traditional schedule). In

fact the build-up phase of SLIT has been designed

according to the same criteria used for injective im-

munotherapy, where side effects are frequent, local

and systemic, and in some rare cases severe and
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even life-threatening. The safety profile of SLIT and,

in particular, of the allergoid SLIT showed itself to

be much higher compared to injective immunothera-

py, and systemic and anaphylactic reactions are vir-

tually absent, as documented by clinical trials and

post-marketing surveillance studies.1-7 We still do not

know whether the use of higher dosages of the al-

lergoid SLIT during the maintenance period can lead

to faster effects and/or to an increase of its efficacy

without compromising the good tolerability of the

product.

The aims of the present study were therefore the

following: 1) to evaluate the possibility of simplify-

ing the initial build-up phase of the allergoid SLIT by

shortening the induction phase to 3 days; 2) to verify

if this therapy given in the co-seasonal period and

lasting no more than 6 months, i.e. from April to

September, can be effective and safe for Parietaria
allergic patients; and finally, 3) to investigate if it is

possible to increase the rapidity of effect and/or the

efficacy of the allergoid SLIT even further, using a

maintenance dosage higher than the standard one of

1,000 AU/week, i.e. 3,000 AU/week, yet maintaining

the safety/tolerability profile of the lower dose.

It is noteworthy that Parietaria in the South of Italy

has a very long pollination period, from March to

September, with a peak from April to June. In Sicily,

where the present study has been performed, Pari-
etaria is practically a perennial allergen, with a pause

in August (due to dryness), and another in Decem-

ber.

MATERIALS AND METHODS

The study was prospective, randomized, with

three parallel groups receiving either two different

dosages of SLIT or the standard chronic pharma-

cotherapy, taken regularly, for rhinitis and/or mild

persistent asthma. All three groups were allowed to

receive rescue medication in addition to their as-

signed therapy in case of urgent need and, in any

case, for a very short period (no more than three

days).

No run-in period was scheduled. All patients were

evaluated at entry to assess their baseline condi-

tions. The parameters considered to evaluate the

treatment efficacy were the Visual Analogue Scale

(VAS) that was performed at baseline, after

3 months, and at the end of the study; the drug con-

sumption that was measured during the whole

study; and the assessment of the bronchial hyperre-

activity (BHR) by methacholine (MCh) test per-

formed at baseline and at the end of the study.

Patients

Sixty-five patients suffering from rhinitis and/or

mild persistent asthma and having never received

any form of specific immunotherapy previously,

have been enrolled. Patients’ characteristics at

baseline are described in Table I. Twenty-four

patients (16M, 8F, mean age 26 ± 11 years)

received the lower dose of the allergoid SLIT, 21

patients (12M, 9F, mean age 21 ± 8 years) the high-

er one and the remaining 21 (12M, 9F, mean age

28 ± 13 years) the standard chronic pharmacothera-

py. All 65 patients were mainly sensitized to Pari-
etaria as confirmed by a positive (> 3mm) skin prick

test response (extracts Lofarma S.p.A., Milan, Italy)

and positive CAP assay results (class II or greater)

(CAP System EIA, Pharmacia, Uppsala, Sweden),

and also, although to a lesser extent, to another

allergen: House dust mite (n = 49), Grass (n = 5),

Compositae (n = 2), Olive (n = 5), Dog epithelia

(n = 3), Cat epithelia (n = 5), Birch pollen (n = 2),

Alternaria (n = 2), Aspergillus (n = 1). Subjects

suffering from systemic or immunological diseases,

major anatomical alterations of the upper airways,

renal insufficiency, coronary heart disease, neuro-

logic or psychiatric diseases, receiving chronic

corticosteroid or beta-blocking treatments were not

admitted, nor were pregnant women. Finally,

patients with mild BHR (defined as MCh PD20

> 800 �g at baseline out of pollen season) were

excluded from the study. All patients signed an

informed consent before entering the study.
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Table I

Patients’ characteristics at baseline

1,000 AU/week 3,000 AU/week Control

Patients 24 21 21

Sex (M/F) 16/8 12/9 12/9

Mean age 26.3 ± 11.1 20.9 ± 8.8 27.9 ± 13.5

Weight 75.1 ± 40.0 58.6 ± 14.6 60.3 ± 13.2

Height 164.5 ± 13.9 162.8 ± 16.2 159.4 ± 13.8

Disease

Asthma 6 6 7

Rhinitis and asthma 18 15 14

Allergen

Parietaria 24 21 21

Dermatophagoides 18 15 16

Grass 3 – 2

Compositae 1 1 –

Olive 2 2 1

Dog 2 1 –

Cat 4 1 1

Birch – – –

Alternaria – 2 –

Aspergillus – 1 –



Investigational treatment

SLIT is a monomeric carbamylated allergoid (Lais,

Lofarma S.p.A. Milan, Italy)8 biologically standard-

ised in allergenic units (AU) and prepared as orosolu-

ble tablets (allergoid SLIT). The tablets had to be tak-

en in the morning on an empty stomach and kept

under the tongue for 1-2 minutes until dissolution be-

fore swallowing. During the 3-day build-up phase,

only the 1,000 AU tablets were used. The scheme

was the following: 1 tablet the first day, 2 tablets the

second day and 3 tablets the third day, for a total

amount of 6,000 AU in three days. Subsequently, the

patients have been treated either with a mainte-

nance dosage of 1,000 AU/week (i.e. 1 tablet once a

week) or 3,000 AU/week (i.e. 1 tablet 3 times a

week) according to a computer-generated randomi-

sation list. SLIT was administered continuously for

6 months. All the 65 SLIT patients were treated for

Parietaria and for the other most relevant allergen

(mainly house dust mite), whenever possible, using

two different tablets. However, they were never

treated for more than two allergens in any case.

The chronic standard pharmacological therapy

consisted of antihistamines (cetirizine or loratadine

tablets 10 mg, once daily) and long term intranasal

steroids (fluticasone propionate, 125 �g, 2 sprays per

nostril/die) in association with long acting bron-

chodilators (salmeterol, 100 �g/die) for patients with

asthmatic symptoms as well.

The rescue medication, to be administered for

symptom control, only in the event of urgent need

and for no more than three days, was the following in

all three groups: cetirizine or loratadine tablets

10 mg, two or more tablets/day, inhaled salbutamol

100 �g, 2-3 puffs or more/die, intranasal fluticasone

propionate 250 �g, 2 or more sprays per nostril/die

and beclometasone tablets 1 mg, 1 tablet once or

twice daily.

Clinical evaluation

Patients were required to fill in a specific graduat-

ed scale called Visual Analogue Scale (VAS) which ex-

plores the degree of patient well-being and thus, in-

directly, the severity of his/her symptoms during the

last six or three months. In our study the maximum

level of well-being was 10 and the minimum was 0.

The VAS had to be filled in at entry, and after 3 and

6 months. The consumption of the rescue medica-

tions was scored 1 point if no drug was consumed

in that month, 2 points if the consumption was

scarce (i.e. no more than 5 days with the need of a

rescue therapy in that month), 3 if this was in the av-

erage (i.e. no more than 10 days with the need of a

rescue therapy in that month) and 4 if this was ele-

vated, regardless of the kind of drug (i.e. more than

10 days with the need of a rescue therapy in that

month). Then, at 3 and 6 months, a cumulative drug

intake score was calculated, each kind of drug being

scored separately and differently from the others,

with systemic steroids having the highest score.

All patients were also required to record on a sep-

arate diary any untoward effect. As far as the aller-

goid SLIT is concerned, adverse events (AE) were

subdivided into local AE (oral itching, swelling of

tongue) and systemic (asthma, rhinitis, urticaria, ab-

dominal pain/diarrhoea, anaphylaxis).

Methacholine challenge

MCh bronchial provocation test was performed

using an ampoule-dosimeter (Mefar Elettromedicali,

Brescia, Italy). An inspiratory effort for 0.5s activat-

ed a solenoid valve, delivering 5 �L of solution.

Lyophilized MCh chloride (Lofarma S.p.A, Milan,

Italy) was reconstituted, to obtain 0.2 % and 1.0 %

concentrations. After saline control, MCh was ad-

ministered in double increasing amounts: each sub-

ject inhaled 1 and 2 breaths of 0.2 % MCh solution

(each breath corresponding to 10 �g of MCh),

followed by 1, 2, 4, 8, 16, and again 16 breaths

of 1.0 % solution (each corresponding to 50 �g of

MCh). FEV1 was recorded about 2 minutes after

each MCh dose. All bronchial challenges were per-

formed at the same time of the day under the same

environmental conditions. The MCh test was done

out of the pollen season both at entry and at the

study end. The cumulative administered dose of

MCh causing a reduction of 20 % of the baseline

FEV1 (PD20) was computed by interpolating the MCh

cumulative doses immediately preceding and follow-

ing the 20 % fall of FEV1.

Degree of BHR

Three arbitrary classes of BHR were considered:

mild = PD20 > 800 �g/ml (in this case the patient was

not included in the study), mild-moderate = PD20

ranging from 400 to 800 �g/ml and moderate-se-

vere = PD20 < 400 �g/ml (9).

Statistical analysis

To evaluate the changes of VAS, MCh and symp-

tom score in comparison to the baseline values the
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Wilcoxon Signed Ranks Test was used. To determine

whether the values of a particular variable differ

among the three populations (1,000 AU vs 3,000 AU

vs control), the Mann-Whitney test for intergroup

comparison was used. P values less than 0.05 were

considered significant.

RESULTS

Build-up phase, drop-outs and safety

All the patients tolerated both the 3-day induction

build-up phase and the 6-month maintenance thera-

py very well. Furthermore no patient interrupted the

study because of adverse events.

VAS

The VAS results are described in Figure 1. At base-

line there were no significant differences among the

three groups. A significant increase of VAS values

has been observed in all the three study groups in

comparison to baseline (p < 0.001). Considering the

three different groups, it is worth noting that, after

6 months, the scores obtained with both the SLIT

dosages are statistically better than those observed

in the controls (p < 0.05) while, at the 3rd month, only

that obtained with the higher dose was statistically

superior to the control (p < 0.05).

Drug consumption

During the last 3 months there was a statistically

significant reduction in the consumption of the rescue

medication (mainly antihistamines and bronchodila-

tors) in comparison to the first 3 months, in both the

1,000 AU and the control group (p < 0.05). However, in

those patients treated with the higher SLIT dose that

did not happen, probably because the rescue drug con-

sumption was already very low during the first three

months, i.e. during the peak of the pollen season, prob-

ably because of the very rapid action of this dosage.

Besides, comparing the 3 groups at the 3rd month of

therapy, the 3,000 AU dosage was the only one that

showed a reduction in rescue medication consump-

tion in comparison to the control group (p < 0.05) while

there was not any statistical difference between the

results of the two SLIT groups (Fig. 2).
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Figure 1.—VAS mean values at baseline, after 3 and 6 months

treatment in the 3 groups of patients.
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Figure 3.—Methacholine PD20 mean values (�g) at baseline and

after 6 months treatment in the 3 groups of patients.
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Methacholine challenge

A significant increase of MCh PD20 was observed,

at the end of the study, in comparison to the base-

line values, in both the patients treated with

1,000 AU (p < 0.05) and in those treated with

3,000 AU (p < 0.001). It has to be noted that, in the

patients assigned to the higher dosage, the PD20 val-

ues were a bit lower both at baseline and after

6 months, without reaching statistical significance.

Neither clinical nor statistical differences were ob-

served in the patients treated only with drugs

(Fig. 3).

DISCUSSION

The schedule used for the induction build-up

phase in the present study has two peculiarities: the

shortness of the up-dosing phase, 3 days, and the

fact that the initial dose was quite high i.e. a tablet

containing 1,000 AU, corresponding to the lower

maintenance dose per week. That allows the han-

dling of a unique type of tablet titrated at 1,000 AU,

then consistently simplifying the treatment and pre-

venting mistakes in dosages. Moreover, with the

present schedule the maintenance phase can begin

much earlier, with a possible consistent advantage

as regards the quickness in reaching a clinical

benefit. The schedule employed in the present

study consists in administering a cumulative dose of

6,000 AU in 3 days, slightly higher than that

(4,000 AU) employed by Rossi & Monasterolo in

their ultra-rush up-dosing study, where the adminis-

tration of all the dosages lasted only 20 minutes.4

In both studies the administration of such high

dosages in a short time did not determine the ap-

pearance of relevant adverse reactions. Similar re-

sults were obtained in the study of Gammeri et al.10

On the whole, these data confirm the good tolera-

bility and safety of the allergoid SLIT, even if admin-

istered in a very short time. That is probably ascrib-

able to the low IgE-binding activity of the active

principle8 which prevents the IgE-mediated allergen

presentation by dendritic cells to TH2 cells, which is

the key-mechanism to explain the strong increase

of allergen-specific IgE observed in the course of

SLIT with native grass allergens.11 On the contrary,

in the course of SLIT with Dermatophagoides car-

bamylated allergoid a progressive decrease of aller-

gen-specific IgE was observed.12

As regards the efficacy, a correlation can be noted

between the SLIT dose, the clinical effects and time,

i.e. both the SLIT doses were shown to be more ef-

fective than the controls at the 6th month as far as

the VAS and the MCh challenge were concerned,

without any difference between them but, on the

other hand, when the 3rd month is considered, a sig-

nificantly greater improvement of the VAS score and

a significant reduction of drug consumption in com-

parison to the controls was observed only with the

3,000 AU dose. This, to our opinion, could be a pos-

sible demonstration of the greater rapidity of effect

of the higher dosage in comparison to the lower

one.

A dose-response effect concerning SLIT effec-

tiveness has in fact been previously described also

by other authors.13 Yet, in this case, more than the

absolute efficacy, it is the rapidity of effect obtain-

able by increasing the frequency of administration

in a certain period of time that emerges from our

data. This time-response effect was also observed

by Di Gioacchino et al. in an immunological study

comparing the effects on IL-10 and other cytokines

(INF-�, IL-4, IL-6, IL-2, TNF-�) of two different SLIT

induction schemes, one lasting 14 weeks and the

other 16 days. It emerged that the faster way of

administration, with the consumption of the tablets

closer one to the other, was associated with a

greater movement of the above parameters re-

gardless of the total amount of allergen adminis-

tered.

In our study the speed of administration during

the build-up phase was the same in the two groups,

so this was not able to influence the results be-

tween the two SLIT groups, while the total dosage

of allergen and the frequency of administration

were different. In the light of these study limi-

tations, at the moment we can state that: 1) to

obtain a clinical benefit in a more rapid period, i.e.

3 months instead of, for example, 6 months, we

can act on two different factors: the total dosage of

allergen administered and the frequency of its ad-

ministration; 2) after a longer period of time,

6 months or more, no significant difference be-

tween the clinical effects of the two administration

schemes (1 tablet once a week vs 1 tablet three

times a week) was observed.

Considering that the maximum pollination period

for Parietaria in Southern Italy ranges from April to

June14 (Fig. 4) which corresponds with the worsen-

ing of the allergic symptoms in most patients, we

can speculate that a maintenance dosage based on

the administration of 3,000 AU started immediately

before the beginning of the maximum pollination pe-

riod, followed by a further three months of treat-

ment with 1,000 AU once a week, could be useful to

obtain a more rapid and prolonged clinical benefit

without any remarkable adverse reaction in neither

the short nor the long term.
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