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Background: Specific immunotherapy (IT) is an effective treatment for rhinitis
and asthma caused by aeroallergens sensitization. Sublingual IT (SLIT) was
introduced to solve the problem of systemic reactions to subcutaneous IT (SCIT)
and developed to represent an actual treatment option. It is now generally
accepted that allergen doses much higher than those administered by SCIT
must be used to achieve clinical efficacy on allergic symptoms. Objective: To
evaluate the characteristics of Staloral, an allergen extract produced by
Stallergenes (Antony, France) in terms of practical administration, efficacy,
safety and mechanism of action. Methods: Data were obtained from 20 double-
blind, placebo-controlled studies using Staloral in patients sensitized to pollens
and house-dust mites, and also from open studies concerning practical
administration and the mechanism of action. Results/conclusion: Efficacy and
safety of Staloral, as demonstrated by the revision of the studies, which used
doses up to 1125 times those administered with SCIT, are very satisfactory
and confer to this allergen extract optimal characteristics for treating patients
with seasonal allergies due to pollens or with perennial symptoms induced by
dust mites. The main mechanism of action is the interaction with dendritic
cells of the oral mucosa and the subsequent tolerance induced in T cells.
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1. Introduction

Allergic respiratory diseases such as rhinitis and asthma demonstrate a worldwide
increasing prevalence [(1.2] and currently represent a relevant health and socio-
economical burden [3]. Respiratory allergy is generally managed by, when feasible,
allergen avoidance, by drug treatment, and by allergen specific immunotherapy
(IT). Among these treatments, IT has the capacity, not shared by the other
approaches, to change the natural history of allergy by modifying the immuno-
logical response toward tolerance to the specific allergen [4]. Traditionally, IT has
been administered for many decades by the subcutaneous route, but the problem
of adverse reactions to such form, uncommon but possibly severe and, rarely, fatal,
lead to the development of noninjection routes and particularly to the introduction
of sublingual immunotherapy (SLIT) (51. SLIT has been demonstrated in a number
of studies to be similarly effective but much better tolerated than subcutaneous
immunotherapy (SCIT) [6]. Allergen extract to be used for IT should have all the
relevant allergens from the naturally occurring source, such as pollen, house dust
mites, moulds, or animal epithelia, in a known and reproducible composition.
This requirement was not fulfilled for many years by extracts for SCIT, which
were measured in arbitrary Units or in protein nitrogen units (PNU), but the
introduction of SLIT in 1986 (7] took place when the process of allergen extract

10.1517/14712590903146869 © 2009 Informa UK Ltd ISSN 1471-2598 1207
All rights reserved: reproduction in whole or in part not permitted

RIGHTS LIRMI

b

-:1;



Expert Opin. Biol. Ther. Downloaded from informahealthcare.com by University of Liverpool on 11/04/14
For personal use only.

Staloral

Box 1. Drug summary.

Drug name Staloral

Phase Launched

Indication Allergy

Pharmacology description Immunosuppressant/
stimulant

Route of administration Alimentary, sublingual

Alimentary, general

A Phase lll trial in 213
grass pollen allergy
patients in Germany has
closed and

showed effectiveness over
a 3-year period

Pivotal trial(s)

Pharmaprojects—copyright to Citeline Drug Intelligence (an Informa business).
Readers are referred to Informa-Pipeline (http:/informa-pipeline.citeline.
com) and Citeline (http:/informa.citeline.com).

standardization, that is, with a known composition (adherent
to the original material), well representing its allergen content,
and constantly reproducible on a lot-to-lot basis, was already
being used to ensure adequate quality of allergen products 89.

2. Standardization of Staloral

The process of standardization can be summarized as follows:

1. Collection and selection of raw materials. For pollens, sieving,
drying, storage, supplier checking, receiving checking.
For house dust mites, the cultivation is done by STALM-
ITE APF®, a nutritive medium composed of amino acids
and vegetal substrates without animal- or human-derived
products, adherent to European Pharmacopoeia concerning
the risk of viruses or prion transmission, and with no
residual allergenicity.

2. Macroscopic and microscopic identification of components
from raw materials

3. Comparison of the protein profile with the in-house reference
by isoelectric focusing (IEF) or sodium dodecyl sulphate
polyacrylamide gel electrophoresis (SDS-PAGE)

4. Dosage of the allergen activity in comparison with the in-house
reference by ELISA inhibition

5. Dosage of major allergens, that is allergens recognized by
more than 50% of patients allergic to the naturally occurring
allergen source

6. Extraction in optimised conditions in Good Manufacture
Processing for each type of extract

7. Clarifying filtration with elimination of extractive salts and
low weight molecular substances

8. Adjustment of dosage of the allergen activity in comparison
with the in-house reference

9. The IR (Index of reactivity) is a biological unit, a con-
centration of 100 IR is determined by the capacity of the
allergen to elicit by skin prick test a geometric mean wheal

size of 7 mm diameter in 30 patients sensitive to the
corresponding allergen.

In Europe, allergen extracts for SLIT are currently marketed
by several manufacturers, thus the amounts of allergens are
quite variable in the different products. Almost all the SLIT
vaccines commercialized in Europe are standardized biologically
or immunologically [10], but since the standardization methods
are based upon in-house references, the different extracts are
labeled in units that differ from manufacturer to manufacturer.
On the other hand, during the last few years the availability
of the content in micrograms of the major allergens have
represented a significant improvement, since this allows rough
comparison of the different therapeutic regimens.

3. Practical administration

The allergen extracts for SLIT in the pharmaceutical form
of solutions can be delivered by drop-counters, pre-dosed
actuators (mini-pumps) or disposable single-dose vials. Staloral
100 IR (Box 1) was initially administered by a drop-counter,
but then a mini-pump pre-dosed actuator was introduced,
the same used in Staloral 300. The allergen extract is
usually administered in the morning before breakfast.
The drops are kept under the tongue for few minutes
and then swallowed (sublingual-swallow method). The
acronym SLIT, unless otherwise stated, indicates the
sublingual-swallow modality [11,12].

In Europe, in the past allergen mixtures were quite frequently
uses, but now the trend is to prescribe more and more
monoreferences both for efficacy and safety issues [13-15].

3.1 Administration regimens

SLIT traditionally involves a build-up or updosing phase
(with gradually increasing doses) and a maintenance phase
with the top dose [16]. The build-up phase in the past had
a duration of up to 4 — 6 weeks, but the duration was
progressively shortened. The extract is prepared in separate
vials at different and increasing concentrations. Staloral is
available as concentrations 10, 100 and 300 IR. Other
concentrations are available for sensitive patients. The patient
must start with the lowest concentration and gradually increase,
according to the physician prescription, until the mainte-
nance dose is reached. Rush and ultra-rush inductions have
been proposed also for routine use, based on the safety
profile of Staloral that is very favorable, also in children
under the age of 5 years [17]. Ultra-rush schemes with a
build-up shorter than 2 h have been reported in adults (18]
and children [19], with encouraging results both for grasses [20]
and mites [21].

The maintenance dose is generally the same for all
patients, based on clinical results. The maintenance dose
recommended for Staloral is 4 — 10 drops once daily,
depending on the physician’s choice. The use of the same dose
for all patients is justified by the fact that, unlike with SCIT,
the administration of very high amounts of allergens does
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not provoke severe side effects. In the case of SLIT the concept
of ‘maximum tolerated dose’ is hardly applicable, and the
definition of maintenance dose is more appropriate.

The maintenance dose can be administered at variable time
intervals but the once daily dose [22] simplifies the regimen by
giving the maintenance dose as done with almost all drugs.

3.2 Criteria for starting and stopping

Staloral can be administered either pre-coseasonally (starting
2 — 4 months before and stopping at the end of the pollen
season), coseasonally (only during the pollen season) or con-
tinuously. In the pre-coseasonal and coseasonal regimen, no
dose reduction during the pollen season is usually applied,
since there is no decrease in safety [201. A recent study
reported that a co-seasonal schedule based on a 300 IR/day
administration repeated for 3 years had a carry-over effect
following Staloral discontinuation [23]. On the other hand, for
nearly-perennial or perennial allergens, continuous treatment
is most frequently prescribed.

4. Clinical efficacy

The first studies on SLIT were conducted with very low or
low doses [7,24], but in the ensuing years it was apparent that
doses much higher — 50 — 100 times — than those adminis-
tered with SCIT were needed to ensure clinical efficacy [25],
introducing the concept of ‘high-dose SLIT’. Staloral can be
classified in this category because the ratio with the extract
used for SCIT is higher than 50 — in most studies higher than
300 — for all allergens used. The first study on Staloral was
conducted in patients allergic to grass pollen [26) and was
followed by a number of studies dealing with the same pollen
(three studies), olive pollen (one study), parietaria pollen
(one study), birch (one study), ragweed pollen (two studies),
and cypress pollen (two studies), and with Dermatophagoides
mites (9 studies). In all studies with grass pollen the clinical
efficacy of SLIT was demonstrated by significantly lower
mean symptom/medication scores — the standard parameter
of efficacy — in actively treated compared with placebo-treated
adult patients [22,2627) and children [23]. A significant efficacy
was reported also in the studies with olive pollen in children (28],
Parietaria pollen in children [29], ragweed pollen in adults
and children [30,31], and birch pollen in adults [32], while in the
two studies on adult patients with cypress pollinosis effective-
ness was detected concerning quality of life (33], and medication
but not symptom scores [34], that is, actively and placebo-
treated patients had similar symptom scores but the latter had
this outcome whilst consuming significantly more drugs.
Regarding dust mites, 7 of the 9 trials (4 in adults and 3 in
children) achieved a significant improvement of allergic
symptoms [35-41], while two studies, one in adults [42] and
one in children [43] did not report a significant clinical advan-
tage over placebo. The significant reduction of the allergen
exposure obtained by dust control measures, as demonstrated
by mite allergen measurement [42] and the fact that the

patients were already under optimal pharmacologic treatment [43]
were claimed to account for such findings, respectively.

Table 1 lists all the published studies evaluating Staloral
and Figure 1 depicts the evolution of the SLIT:SCIT ratio
from the earliest to the most recent trials. These studies provided
a consistent part of the data analyzed in the meta-analyses on
efficacy of SLIT concerning both the overall results 6] and
the data from subgroups formed by asthmatic patients [44]
and children [4546].

In such meta-analyses the clinical efficacy of SLIT was
clearly demonstrated in terms of significantly lower symptom
scores and significantly lower consumption of antiallergic
drugs in actively treated than in placebo-treated subjects,
and regarding adult and pediatric patients suffering from
allergic rhinitis and allergic asthma. In the first meta-analysis
dedicated to SLIT in allergic rhinitis, Staloral was the main
contributor in terms of number of patients.

In two studies different doses of Staloral were compared,
it was demonstrated that the 300 IR maintenance dose
had optimal effectiveness in terms of clinical (305, and
immunological [47] response.

5. Safety and tolerability

SLIT was proposed with the specific rationale of improving
safety and therefore this issue is of particular importance. As
known from the abundant literature, the majority of adverse
events (AEs) involve the digestive system. Most of AEs can be
easily managed by dose modification or, in cases of disturbing
gastrointestinal reaction, by swallowing avoidance, that is
spitting the extract after having kept it under the tongue [48].
It must be considered that SLIT is self managed at home by
the patient and, therefore, the reporting of side effects is
generally higher in clinical trials than in everyday clinical
practice or post-marketing surveys.

It is of utmost importance that no fatality has ever been
described. The most frequently described side effects in chil-
dren and adults are the immediate onset of oral/sublingual
itching after taking the dose, followed in frequency by stomach-
ache, nausea or diarrhea. These events are mostly described
as mild and self-resolving without dose adjustment or medical
actions. Only exceptionally must SLIT be discontinued.
Systemic side effects (e.g., asthma, rhinitis, urticaria, angioe-
dema) are reported only occasionally in the available controlled
studies. Also in children local oral side effects are frequent.
In a study using a particularly high dose [29], the occurrence
of nausea, stomachache and oral symptoms was 20% in the
active group and 2% in controls.

André e al. in 2000 examined the safety of SLIT in the
eight trials performed with Staloral available at that time [49].
These studies involved 690 subjects (347 active + 343 placebo),
with 218 children aged 5 — 16 years (103 active + 115 placebo).
The large majority of events were mild and their occurrence did
not differ in active and placebo groups. The only differences
were the oral and gastrointestinal side effects that were more
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Table 1. Published studies of SLIT with Staloral.

Author, year (ref.) Allergen Maintenance Protocol Treatment Major allergen SLIT/SCIT
duration Dose/month mean ratio
Sabbah, 1994 [26] Grass pollen Daily Pre coseasonal 4 months 50
Vourdas, 1998 [28] Olive pollen Daily Pre-coseasonal 2 yrs 675pug Olee 1 300
Clavel, 1998 [22] Grass pollen Daily Pre-coseasonal 6 months 433.3 ug Phl p5 500
Pradalier, 1999 [27] Grass pollen Daily Pre-coseasonal 4 months 233.8 ug Phip 5 150
La Rosa, 1999 [29] Parietaria pollen 3/week Continuous 2 yrs 2187,5 ug Parj 1 375
Bousquet, 1999 [36] Dust mites 3/week Continuous 1yr 175 ug Derp 1 450
Mungan, 1999 [37] Dust mites 2/week Continuous 1yr 80
Guez, 2000 [42] Dust mites 3/week Continuous 2 yrs 91,7 ug Der p1 450
Bahceciler, 2001 [38] Dust mites 2/week Continuous 6 months 93.3 pg Der p1 70
Mortemousque, Dust mites 3/week Continuous 2 yrs 91.7 ugDerp 1 450
2003 [39]
André, 2003 [30] Ragweed pollen 3/week Pre-coseasonal 7.5 months 4893.3 pgAmb a1 200
Bowen, 2004 [31] Ragweed pollen Daily Coseasonal 2.5 months 7305.7 yg Amb a 1 1125
Khinchi, 2004 [32] Birch pollen 3/week Continuous 2yrs 465.9 ug Bet v 1 175
Tonnel, 2004 [40] Dust mites Daily Continuous 2 yrs 53,3 pgDerp 1 375
Niu, 2006 [41] Dust mites Daily Continuous 6 months 283.3 ug Derp 1 1125
Di Rienzo, 2006 [33] Cypress pollen Daily Pre-coseasonal 4 months 900
Lue, 2006 [35] Dust mites Daily Continuous 6 months 283.3 ug Derp 1 1125
Vervloet, 2007 [34] Cypress pollen Daily Coseasonal 4 months 6840 pg Juna 1 1125
Pham-Thi, 2007 [43] Dust mites Daily Continuous 18 months 383.3 ug Derp 1 1125
Ott, 2009 [23] Grass pollen Daily Coseasonal 3yrs 500 pyg Phlp 5 1125
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Figure 1. Sublingual immunotherapy:subcutaneous immunotherapy (SLIT:SCIT) ratios used from the earliest to the

latest studies.
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frequent in SLIT patients, although mild. The rate of side
effects and dropouts was similar in adults and children.

In 2005 a systematic review of the published studies
evaluated the occurrence of AEs according to the dose expressed
as the ratio between SLIT and the equivalent SCIT {s01.
Twenty-five studies were analysed altogether: 13 studies belonged
to the low-dose group (doses ranging from 1 to 50 times the
dose commonly administered with SCIT), and 12 belonged to
the high-dose group (doses ranging from 50 to 500 times the
dose administered with SCIT). Local reactions were signifi-
cantly more frequent in the low-dose group than in the high-
dose group (p < 0.0001), while there was no difference in the
rate of systemic reactions. Severe systemic reactions were never
reported. This review provided evidence that AE occurrence
during SLIT, unlike during SCIT [51], is substantially not
dose-dependent.

Recently, two cases of anaphylaxis were reported, but one
case was actually not of the anaphylactic type (no respiratory
or cardiovascular involvement, treatment with only antihis-
tamines) [52], while the other concerned a 16-year old girl
treated with a mix of Dermatophagoides pteronyssinus and
Dermatophagoides farinae (50:50) who resumed SLIT, after a
3-week break in maintenance dose of 100 IR, with a high
overdose of the extract [53].

Another notable demonstration concerned the possible
use of high-dose SLIT in children younger than 5 years,
that is the limit suggested for performing SCIT. An obser-
vational study with Staloral 300 was performed on 65 children,
treated with SLIT with a build-up phase of 11 days, culmi-
nating in a top dose of 300 IR and a maintenance phase of
300 IR 3 times a week [17]. The allergens used were house
dust mites in 42 patients, grass pollen in 11 patients, olive
pollen in 5 patients, Parietaria pollen in 4 patients, and
cypress pollen in 3 patients. All adverse reactions and
changes in the treatment schedule were compared in two
subgroups: children aged less than 5 years and more than
5 years. The average cumulative dose of SLIT was 36,900 IR.
Adverse reactions were observed in 11 children, none of them
severe enough to require discontinuation of immunotherapy.
Six reactions occurred in the less than 5 years age group
and 7 in the older age group, with no differences between
these groups.

6. Mechanism of action

The therapeutic and preventative capacities of 1T are related
to its mechanisms of action [54]. In particular, IT has a
demonstrated effect on allergic inflammation, which persists
after its discontinuation, and modifies the natural history of
allergy. The antinflammatory effects of IT, including SLIT,
is based on the ability to modify the phenotype of T cells,
which in allergic subjects is characterized by a prevalence of
the TH2 type, with production of IL-4, IL-5, IL-13, IL-17
and IL-32 cytokines [55]. IT-induced changes result in a
THI1-type response (immune deviation) related to increased

IFN-y and IL-2 production or reduced TH2 activity, through
a mechanism of anergy or tolerance. It is now known that T cell
tolerance is characterized by the generation of allergen-specific
Treg cells, which produce cytokines such as IL-10 and TGF-$3
with immunosuppressant and/or immunoregulatory activity [56].
Recent studies suggest that the antinflammatory mechanism
of SLIT is similar to classical, subcutaneous IT [57,58], with a
prominent role in SLIT for mucosal dendritic cells. Of
note, in 77 vitro experiments was found that the internalization
of allergens by Langerhans-like dendritic cells was dose-
dependent [591. The tolerance pattern promoted by dendritic
cells and driven by Treg should account for the suppressed
or reduced activity of inflammatory cells and for the isotypic
switch of antibody synthesis from IgE to IgG, and especially
to IgG4. The dose-dependence of the immunological response
was also demonstrated in clinical studies on patients treated
by SLIT with Staloral 300 [47). Moreover, data obtained
from biopsies clearly indicated that the pathophysiology of
the oral mucosa plays a pivotal role in inducing tolerance to
the sublingually administered allergen [60,61]. In particular, in
subjects treated with high-dose SLIT by grass pollen Staloral
300 in biopsies carried out before SLIT there was a very low
number of mast cells and eosinophils — the effector cells of
allergic reactivity — both in the epithelium and subepithelium
layers, and insignificant changes were detected after SLIT 1]
This shows the lack of allergic inflammation in the oral
mucosa upon contact with the specific allergen and confirms
the role of the mouth as a tolerogenic site, which is conceivable
considering the different attitude of the mouth, where the anti-
gens transit to undergo digestion, in respect to the airways or
the skin, where antigen absorption is potentially dangerous [62].
However, this is a reasonable hypothesis but there is not yet
firm proof of it.

7. Conclusion

Staloral is an effective treatment for rhinitis and asthma caused
by sensitization to aeroallergens. It is now generally accepted
that allergen doses much higher than those administered by
SCIT must be used to achieve clinical efficacy on allergic
symptoms. Such doses can be safely administered because the
data on tolerability and safety of high-dose SLIT are reassuring.
Efficacy and safety of Staloral, as demonstrated by 20 double-
blind, placebo-controlled studies, which used doses up to
1125 times those administered with SCIT, are very satisfactory
and confer to this allergen extract optimal characteristics for
treating patients with seasonal allergies due to pollen or with
perennial symptoms induced by dust mites.

8. Expert opinion

IT has unique characteristics for the treatment of respiratory
allergy because is aimed at inducing tolerance to the responsible
allergen(s) and at modifying the natural history of the disease
and these goals cannot be reached by drugs, which have actions
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limited to symptoms and are do not extend their effectiveness
after discontinuation of treatment. SLIT is increasingly used in
Europe and in some countries has become the most commonly
used form of IT.

Still, there are possible developments to further increase
the performance of SLIT, which consist of introduction of
innovative tools for treatment monitoring and evaluation of
the cost-effectiveness.

8.1 Introduction of innovative tools for treatment
monitoring

Compliance is a pivotal issue in allergen immunotherapy. IT
in any form requires substantial commitment by the patients,
who must undergo regular (usually monthly) injections when
SCIT is chosen, and daily (or very frequent) administration
of the allergen extract when SLIT is chosen, for a prolonged
time, generally at least three years.

According to established definitions, compliance is “The
extent to which a patient’s behavior matches the prescriber’s
advice’ and adherence is “The extent to which the patient’s
behavior matches agreed recommendations from the
prescriber’ [63].

Early studies, when only the subcutaneous route was avail-
able, reported a low compliance, ranging from 45% to 60%,
but the inconvenience of the demanding schedules used,
with frequent injections, accounted for this outcome [64,65].
The use of more friendly schedules increased the compliance
to about 90% [66).

SLIT has different compliance issues from SCIT, because
it is administered at home by patients themselves and thus
it is not affected by most causes reported for non-compliance
to SCIT, having instead compliance problems similar to
drug treatment. In some studies not specifically designed for
compliance (for instance safety and tolerability analyses) was
reported that treatment withdrawal is frequently caused by
repeated local reactions in the mouth or at gastrointestinal
level [6.48]. Studies specifically addressing the issue observed
that a lack of compliance to SLIT may be caused by the erro-
neous perception that once allergic symptoms are improved,
SLIT is no longer needed [67]. The overall compliance ranged
from 72% to 85% ([68,69], while the adherence value was
between 75% and 97% (70,711

It is evident that compliance to SLIT may be improved,
to this aim a large group of Italian allergists was interviewed to
identify the factors to implement in patient’s management
in future. The correct perception of clinical efficacy was
considered the most important factor positively influencing
adherence, followed by the possibility of reimbursement and
by the absence of side effects [72].

8.2 Evaluation of the cost-effectiveness of SLIT

Currently, cost-effectiveness is an important matter in medicine.
Some studies addressed this aspect in SLIT treatment with
Staloral. The first published study dealt with the evaluation
of cost effectiveness of SLIT in children with allergic rhinitis

and asthma, assessed by direct costs (drugs, specialists visits,
and SLIT) and indirect costs (costs resulting from children’s
school and parental work loss). A substantial reduction was
found in all outcome measures during SLIT compared with
the previous period, indicating that high-dose SLIT may be
effective in reducing the global cost of allergic rhinitis and
asthma [73].

The second study was performed on a cohort of adults
with pollen allergy and was conducted using a decision tree
developed and populated with epidemiological and resource
utilization data concerning about 2200 patients [74].

Target population were young adults suffering from pollen-
induced rhinitis with or without asthma. Time perspective
was established at 6 years in order to include long-term
effectiveness of SLIT, and patients’ data were collected from
25 Italian centers.

Main assessment criteria for the two different strategies
were: i) costs, including the direct medical costs assessed in the
National Health Service (NHS) perspective (visits, diagnostic
procedures, drugs, SLIT and hospitalizations) and the direct
plus indirect costs (lost working days) and patient out-of-pocket
expenses assessed in the societal perspective; ii) effectiveness
end-point, including: number of patients improved and number
of asthma cases avoided; and iii) incremental cost per improved
patient and incremental cost per asthma case avoided.

Cost analysis was performed in order to define the lowest
cost strategy. A mean cost per patient treated over a period
of 6 years was calculated for each therapeutic strategy and
for each of the two perspectives studied. The SLIT strategy
resulted in less expense in terms of both direct and indirect
costs. The break-even point of SLIT, that is the time in
which the overall cost of treatment for SLIT patients
becomes lower than for patients receiving only drugs for the
societal perspective was reached at year 4.

The third study evaluated the economics of SLIT in
patients with pollen allergy and suffering from allergic rhinitis
alone or associated with asthma compared with standard case
controls [75]. This study was made with a longitudinal obser-
vational database operated by a network of Allergy centers.
Patients were randomly assigned to SLIT (plus drugs as needed)
or to treatment with drugs alone. The outcome measures
included use of drugs, SLIT, visits and tests. Costs were
assessed from the perspective of the Italian NHS.

The results showed that the overall per patient yearly
cost of treatment was higher in SLIT patients, both in the
whole sample (€311 versus €180/patient), in rhinitis
(€288 versus €116) and rhinitis associated with asthma
(€362 versus €230) sub-groups. Patients with rhinitis plus
asthma generated more costs than those with rhinitis alone in
both groups. Nevertheless, considerable savings were obtained
in the cost of symptomatic drugs (-22% for rhinitis, -34%
for rhinitis plus asthma) in SLIT patients, thus focusing the use
of symptomatic drugs as an important indicator of effective
allergy control. Previous efficacy studies provided evidence that
SLIT can reduce the use of drugs, but this survey was the first
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to demonstrate this outcome in a routine care population,
in the medical practice environment of an observational
study, and at the first year of treatment.

These studies clearly indicate that SLIT may be very
beneficial to the healthcare system, in that either it could bring
more clinical effectiveness at a reduced cost versus standard
drug treatment, or it could bring extra benefit at an acceptable
extra cost, thus fully accomplishing cost effectiveness. Still,
considering the growing expectations of prescribers and

payers along with the spreading use of new technologies,
further studies are needed to account for the different types
of patients, management processes and healthcare settings (76].

Declaration of interest

Several of the co-authors are from Stallergenes (the manufacturer
of staloral, the drug discussed in this paper). F Marcucci and

C Incorvaia act as scientific consultants for Stallergenes.

Bibliography 11.  American Medical Association, Current 20. Ariano R, Incorvaia C, La Grutta S, et al.
1. The International Study of Asthma and Procedural Terminology (CPT) 2005 Safety of sublingual immunotherapy started
y gy ty g py

Allergies in Childhood (ISAAC) Steering standard edition, Chicago, American during the pollen season. Curr Med
Committee. Worldwide variation in Medical Association, 2005 Res Opin 2009;25:103-7
prevalence of symptoms of asthma, 12.  Passalacqua G, Villa G, Altrinetti V, 21, Cadario G, Ciprandi G, Di Cara G,
allergic rhinoconjunctivitis, and atopic et al. Sublingual swallow or spit? et al. Comparison between continuous
eczema. Lancet 1998;351:1225-32 Allergy 2001;56:578 or intermittent schedules of sublingual

2. Galassi C, De Sario M, Biggeri A, 13.  Marogna M, Spadolini I, Massolo A, et al. immunotherapy for house dust mites:
etal. Changes in prevalence of asthma Effects of sublingual immunotherapy for effects on compliance, patients
and allergies among children and multiple or single allergens in polysensitized satisfaction, quality of life and safety.
adolescents in Italy: 1994-2002. patients. Ann Allergy Asthma Immunol Int ] Immunopathol Pharmacol
Pediatrics 2006;117:34-42 2007:98:274-80 2008;21:471-3

3. Meltzer EO, Szwarcberg J, Pill MW. 14.  Dunsky E, Goldstein ME, Dvorin MJ, 22, Clavel R, Bousquet J, André C.

Allergic rhinitis, asthma, and rhinosinusitis: Belecanech GA. Anaphylaxis to sublingual Clinical efficacy of sublingual-swallow

discases of the integrated airway. immunotherapy. Allergy 2006;61:1235 immunotherapy: a double-blind,
.10:310- laceb trolled trial of a standardized

J Manag Care Pharm 2004;10:310-7 15.  Eifan AO, Keles S, Bahceciler NN, Barlan IB. E aceho con 11;0 ec 'o a;. a.n. arduze

4. Bousquer ], Lockey RE Malling HJ, Anaphylaxis to multiple pollen allergen A\ljlc gras;;;t;;r;z);t;a;t 1 rns.
editors. WHO Position Paper. Allergen sublingual immunotherapy. Allergy crey 2RI
immunotherapy: therapeutic vaccines 2007;62:567-8 23. Ot H, Sieber ], Brehler R, et al. Efficacy of
for allergic diseases. Allergy 16.  Passalacqua G, Valovirea E, grass pollen su.blmgual immunotherapy f.or
1998;53(Suppl 44):1-42 . . three consecutive seasons and after cessation

van Weissenbruch R, et al, editors,
. . o of treatment: the ECRIT study. Allergy

5. Canonica GW, Passalacqua G. Sublingual specific immunotherapy.

L . R o 2009;64:179-86
Noninjection routes for immunotherapy. From scientific background to clinical
J Allergy Clin Immunol 2003;111:437-48 practice. Milan, Sinergie: 2007 24. Tari MG, Mancino M, Monti G.

6. Wilson DR, Torres-Lima M, Durham S. 17.  Fiocchi A, Pajno G, La Grutta S, Efﬁ.cacy ijs}lll bi:?gAu.al 1mmur}110the;apy "
Sublingual immunotherapy for allergic et al. Safety of sublingual-swallow Eatlentj witl r mmj angil a;tl : H(lia uj to
rhinitis: systematic review and meta-analysis. immunotherapy in children aged A(l)luse lust mite. A }(:ul ¢ blnd study. .
Allergy 2005;60:4-12 3 to 7 years. Ann Allergy ergol Immunopatho 1990)10‘27?_8

7. Scadding GK, Brostoff J. Low dose Asthma Immunol 2005:95:254-8 25. Bousquet J, Van Cauwenberge P, editors.

. . . . . . Allergic rhinits and its impact on asthma
sublingual therapy in patients with 18. Rossi R, Monasterolo RE. A pilot (ARIA). ] All Clin I )
allergic rhinitis and asthma due to house study of feasibility of ultra-rush 2001:1 0; S ergly Sm 4énn(l)un0
dust mite. Clin Allergy 1986;16:483-91 (20-25 minutes) sublingual-swallow 5108(Suppl 5):S146-5 _

8. Norman PS. Why standardized extract? immunotherapy in 679 patients 26. Sabbah A, P.Iassoun S, Le Sellin J, et a.l.

J Allergy Clin Immunol 1986;77:405-6 (699 sessions) with allergic A double-blind, placebo-controlled trial
L by the sublingual route of immunotherapy
9. Placts Mills TA, Chapman MD. rhinitis and/or asthma. Int J . PR |
o Immunopathol Pharmacol with a standardized grass pollen extract.
Allergen standardization. ] Allergy All 1994:49: 1
. 2005;18:277-85 ergy 1994;49:309-13
Clin Immunol 1991;87:621-5 ’ .
) 19. Tripodi S, Di Rienzo Businco A, et al. 27. Pradalier A, Basset D, Claudel A, et al.
10.  Becker WM, Vogel L, Vieths S. Subli | llow i h (SLIT)
I Safety and tolerability of ultra-rush ublingual-swallow immunotherapy
Standardization of allergen extracts ; : th 2 standardized five-or llen extract
for i h . where d & induction, less than one hour, of with a standardized ive-grass-pollen extrac
or lmmunotuerap v IV credo wel stand: sublingual immunotherapy in (drops and sublingual tablets) versus placebo
Curr Opin Allergy Clin Immuno . . L 4210,
2006:6:470-5 children. Int Arch Allergy Immunol in seasonal rhinitis. Allergy 1999;54:819-28
2005;139:149-52 28.  Vourdas D, Syrigou E, Potamianou P, et al.

Double-blind, placebo-controlled evaluation

Expert Opin. Biol. Ther. (2009) 9(9)

1213

RIGHTS LI N Ky



Expert Opin. Biol. Ther. Downloaded from informahealthcare.com by University of Liverpool on 11/04/14

For personal use only.

Staloral

of sublingual immunotherapy with 37. Mungan D, Misirligil Z, Gurbuz L. sublingual immunotherapy in the
standardized olive pollen extract in Comparison of the efficacy of treatment of allergic asthma in
pediatric patients with allergic subcutaneous and sublingual pediatric patients, 3 to 18 years of age.
rhinoconjunctivitis and mild immunotherapy in mite-sensitive Chest 2008;133:599-609
asthma due to olive pollen sensitization. patients with rhinitis and asthma: 47. Marcucci E, Sensi L, Di cara G, et al. Dose
Allergy 1998;53:662-72 a placebo-controlled study. Ann Allergy dependence of immunological response to
29. LaRosa M, Ranno C, André C, et al. Asthma Immunol 1999;82:485-90 sublingual immunotherapy. Allergy
Double blind placebo controlled evaluation 38. Bahceciler NN, Isik U, Barlan IB, 2005;60:952-6
of sublingual swallow immunotherapy with Basaran MM. Efficacy of sublingual 48. Frati F Sensi L, Di Rienzo V, et al.
standardized Parietaria judaica extract in immunotherapy in children with A model for management of
children with allergic rhinoconjunctivitis. asthma and rhinitis: a double-blind, sublingual immunotherapy. Eur Ann
J Allergy Clin Immunol 1999;104:425-32 placebo-controlled study. Allergy Immunol 2003;35:56-60
30. André C, Perrin-Fayol M, Grosclaude M, Pediatr Pulmonol 2001;32:49-55 49.  André C, Vatrinet C, Galvain S 1
. ¢ C, Vatrinet C, Galvain S, et al.
et al. A double-blind, placebo-controlled 39.  Mortemousque B, Bertel F, De Casamayor J, Safety of sublingual swallow
evaluation of sublingual immunotherapy et al. House dust mite sublingual swallow immunotherapy in children and
with a standardized ragweed extract in immunotherapy in perennial conjunctivitis: adults. Int Arch Allergy Immunol
patients with seasonal rhinitis. a double-blind, placebo-controlled study. 2000:121:229-34
Evidence for a dose-response Clin Exp Allergy 2003;33:464-9
relationship. Int Arch /Ellcrgy Immunol 40. T liB S iy 1A.D B 1 50.  Gidaro GB, Marcucci E Sensi L,
2003:131:111-8 : onne. 5 C crpereel A, Louay g crak et al. The safety of sublingual-swallow
’ Allergic rhinitis due to house dust mites: immunotherapy: an analysis of published
31. Bowen T, Greenbaum J, Charbonneau Y, evaluation of the efficacy of specific studies. Clin Exp Allergy 2005;35:565-71
et al. Canadian trial of sublingual sublingual immunotherapy. Allergy . . R
swallow immunotherapy for ragweed 2004;59:491-7 31. Incorvaia C, Fratl F, Puccinelli B et al.
rhinoconjunctivitis. Ann Allergy 41. Niu CK. Chen WY. H L 1 Dose dependence of efficacy and
Asthma Immunol 2004:93:425.30 . Ef‘; > : e::l. > | ‘uang] » etal. safety of subcutaneous immunotherapy.
cacy of sublingual immunotherapy Monaldi Arch Chest Dis 2006;65:41-3
32.  Khinchi MS, Poulsen LK, Carat F, with high-dose mite extracts in asthma: 52 Eifan AO, Keles S, Bahceciler NN
et al. Clinical efficacy of sublingual a multi-center, double-blind, randomized, ’ ’ S 7
. s Barlan IB. Anaphylaxis to multiple
and subcutaneous birch-pollen and placebo controlled study in Taiwan. ) .
allergen-specific immunotherapy: Respir Med 2006;100:1374-83 pollen allergen sublingual immunocherapy.
. Allergy 2007;62:567-8
a randomized, placebo-controlled, 42, Guez S, Vatrinet C, Fadel R, André C. _ ,
double-blind, double-dummy study. House dust mite sublingual swallow 53. Blazowski L. A1.1ap hy[?.Cth shock
Allergy 2004;59:45-53 immunotherapy (SLIT) in perennial because of su.bhngl.lal 1mmunoth.erapy
33. DiRienzo V, Pucci S, D’AlS S, et al. rhinitis: a double-blind, placebo-controlled overdose during third year of maintenance
Effects of high dose sublingual study. Allergy 2000;55:369-75 dose. Allergy 2008:63:374
immunotherapy on quality of life in 43.  Pham-Thi H, Scheinmann P, Fadel R, et al. 54 Akdis M, Aldis CA. Mechanisms of
patients with cypress-induced rhinitis: Assessment of sublingual immunotherapy allergen—spefnﬁc immunotherapy.
a placebo-controlled study. Clin Exp efficacy in children with house dust J Allergy Clin Immunol
Allergy Rev 200636:67-70 mite-induced allergic asthma optimally 20075119:780-91
34.  Vervloet D, Birnbaum J, Laurent I, controlled by pharmacologic treatment 55. Romagnani S. Regulation of the T cell
et al. Safety and efficacy of Juniperus and mite-avoidance measures. response. Clin Exp Allergy
ashei sublingual-swallow ultra-rush Pediatr Allergy Immunol 2007;18:47-57 2006;36:187-96
pollen immunotherapy in cypress 44. Calamita Z, Saconato H, Pel AB, 56. Taylor A, Verhagen J, Blaser K, et al.
rhinoconjunctivitis. A double-blind, Atallah N. Efficacy of sublingual Mechanisms of immune suppression by
placebo-controlled study. Int Arch immunotherapy in asthma: systematic interleukin-10 and transforming growth
Allergy Immunol 2007;142:239-46 review of randomized-clinical trials using factor-B: the role of T regulatory cells.
35. Lue KH, Lin YH, Sun HL, et al. Clinical the Cochrane Collaboration Method. Immunology 2006;117:433-42
and immunologic effects of sublingual Allergy 2006;61:1162-72 57. Bohle B, Kinaciyan T, Gerstmayr M,
immunotherapy in asthmatic children 45. Penagos M, Compalati E, Tarantini F, et al. Sublingual immunotherapy induces
sensitized to mites: a double-blind, et al. Efficacy of sublingual immunotherapy IL-10-producing T regulatory cells,
randomized, placebo-controlled study. in the treatment of allergic rhinitis in allergen-specific T-cell tolerance, and
Pediatr Allergy Immunol 2006;17:408-15 pediatric patients 3 to 18 years of age: immune deviation. ] Allergy
36.  Bousquet ], Scheinmann P, Guinnepain MT, a meta-analysis of randomized, Clin Immunol 2007;120:707-13
et al. Sublingual-swallow immunotherapy placebo-controlled, double-blind trials. 58. Incorvaia C, Frati E On mechanism of
(SLIT) in patients with asthma due to Ann Allergy Asthma Immunol action of sublingual immunotherapy.
house dust mites: a double-blind, 2006;97(2):141-8 Pediatr Allergy Immunol 2009;20:102
placebo-controlled study. Allergy 46. Penagos M, Passalacqua G, Compalati E, 59. Noirey N, Rougier N, André C, et al.
1999;54:249-60 et al. Meta-analysis of the efficacy of Langerhans-like dendritic cells generated
1214 Expert Opin. Biol. Ther. (2009) 9(9)

RIGHTS LI N Ky



Expert Opin. Biol. Ther. Downloaded from informahealthcare.com by University of Liverpool on 11/04/14

For personal use only.

60.

61.

62.

63.

64.

65.

66.

67.

from cord blood progenitors internalize
pollen allergens by macropinocytosis, and
part of the molecules are processed and can
activate autologous naive T lymphocytes.

J Allergy Clin Immunol
2000;105:1194-201

Marcucci E Sensi L, Incorvaia C, et al.
Oral reactions to sublingual
immunotherapy: a bioptic

study. Allergy 2007;62:1475-7

Marcucci E Incorvaia C, Sensi L,

et al. Lack of inflammatory cells in

the oral mucosa of subjects undergoing
sublingual immunotherapy.

Int J Immunopathol Pharmacol
2008;21:609-13

Frati E Moingeon P, Marcucci F, et al.
Mucosal immunization application to
allergic disease: sublingual immunotherapy.

Allergy Asthma Proc 2007;28:35-9
Incorvaia C, Mauro M, Ridolo E,

et al. Patient’s compliance with
allergen immunotherapy.
Patient Preference Adherence

2008;2:247-51

Cohn JR, Pizzi A. Determinants of patient
compliance with allergen immunotherapy.

J Allergy Clin Immunol 1993;91:734-7
Lower T, Henry ], Mandik L, et al.

Compliance with allergen immunotherapy.
Ann Allergy Asthma Immunol
1993;70:480-2

Rhodes BJ. Patient dropouts before
completion of optimal dose, multiple
allergen immunotherapy. Ann Allergy
Asthma Immunol 1999;82:281-6

Novembre E, Galli E, Landi F, et al.
Coseasonal sublingual immunotherapy

reduces the development of asthma in

Frati, Scurati, Puccinelli, Justicia, Adamec, Sieber, Ras, David, Marcucci & Incorvaia

68.

69.

70.

71.

72.

73.

74.

children with allergic rhinoconjunctivitis.

J Allergy Clin Immunol 2004;114:851-7
Marogna M, Spadolini I, Massolo A, et al.

Randomized controlled open study of
sublingual immunotherapy for respiratory
allergy in real-life: clinical efficacy and
more. Allergy 2004;59:1205-10

Passalacqua G, Musarra A, Pecora S, et al.
Quantitative assessment of the compliance
with once-daily sublingual immunotherapy
regimen in real life EASY project:
evaluation of a novel SLIT formulation
during a year. ] Allergy Clin Immunol
2006;117:946-8

Lombardi C, Gani E Landi M, et al.
Quantitative assessment of the adherence
to sublingual immunotherapy. J Allergy
Clin Immunol 2004;113:1219-20

Passalacqua G, Musarra A, Pecora S, et al.
Quantitative assessment of the compliance
with once daily sublingual immunotherapy
in children (EASY project: evaluation of a
novel SLIT formulation during a year).

Pediatr Allergy Immunol 2007;18:56-62

Passalacqua G, Frati E Puccinelli D, et al.
Adherence to sublingual immunotherapy:

the allergist’s viewpoint. Allergy (In Press)

Berto B, Bassi M, Incorvaia C, et al. Cost
effectiveness of sublingual immunotherapy
in children with allergic rhinitis and
asthma. Eur Ann Allergy Clin Immunol
2005;37:303-8

Berto B, Passalacqua G, Crimi N, et al.
Economic evaluation of sublingual
immunotherapy vs symptomatic
treatment in adults with pollen-induced
respiratory allergy: The Sublingual
Immunotherapy Pollen Allergy

Italy (SPAI) study. Ann Allergy

Asthma Immunol 2006;97:615-21

75. Berto P, Frati F, Incorvaia C, et al.
Comparison of costs of sublingual
immunotherapy and drug treatment in
grass-pollen induced allergy: results from
the SIMAP database study. Curr Med
Res Opin 2008;24:261-6

76. Berto P, Frati E, Incorvaia C. Economic
studies of immunotherapy: a review.
Curr Opin Allergy Clin Immunol
2008;8:585-9

Affiliation

Franco Fratif! MD, Silvia Scurati' MD,

Paola Puccinelli' PharmD,

José Luis Justicia> MD, Tomas Adamec® MD,
Hans Jochen Sieber® MD, Liesbeth Ras® MD,
Marie David® Bsc, Francesco Marcucci’ MD &
Cristoforo Incorvaia® MD

Author for correspondence

!Scientific and Medical Department,
Stallergenes Italia, Via Traiano 7, Milan, Italy
Tel: +39 3355285619; Fax: +39 0270058779;
E-mail: frati.f@stallergenes.it

2Medical Department,

Stallergenes, Barcellona, Spain

3Medical Department,

Stallergenes, Praha, Czech Republic

“Medical Department,

Stallergenes, Kamp-Lintfort, Germany
>Medical Department,

Stallergenes, Almere, The Netherlands
®Medical Department,

Stallergenes, Antony, France

"University Department of Medical and
Surgical Specialties and Public Health,
Pediatrics,

Perugia, Italy

8ICP Hospital,

Allergy/Pulmonary rehabilitation Unit,
Milan, Iraly

Expert Opin. Biol. Ther. (2009) 9(9)

1215
RIGHTS LI N Ky



*Ajuo asn [euosiad o4
¥TO/TT Uo |00deAIT Jo AlseAIUN AQ W0D'S1e0y)[ealfewlojul Wwoly pepeojumoq By “joig ‘uido uedx3g

rq}

RIGHTS L



