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Safety and tolerability of 5-grass
pollen tablet sublingual
immunotherapy: pooled analysis
and clinical review
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Introduction: The 5-grass pollen tablet (Oralair�, Stallergenes, Antony, France)

is a once-daily preseasonal and coseasonal sublingual immunotherapy (SLIT)

that is effective in controlling the symptoms of allergic rhinoconjunctivitis

and in reducing the need for symptomatic medication.

Areas covered: The body of safety data gathered from the 5-grass pollen

tablet clinical development program, post-approval studies, and more than

6 years of real-life experience demonstrates the safety and tolerability profile

of the 5-grass pollen tablet across all age groups. Adverse events (AEs) are

generally mild or moderate in severity, and rarely lead to treatment discontin-

uation. AEs also tend to decline in frequency and severity over time and with

repeated treatment. The most frequent treatment-emergent AEs are local-site

oropharyngeal reactions (e.g., oral pruritus, throat irritation, tongue pruritus,

mouth edema, ear pruritus), which are consistent with the sublingual route

of administration.

Expert opinion: The first dose of the 5-grass pollen tablet should be adminis-

tered under the supervision of an experienced physician, to allow for optimal

monitoring and timely management of AEs, should they occur. The 5-grass

pollen tablet can be administered at home after the first dose, and patients

and carers should be educated on how to manage adverse reactions,

unplanned treatment interruptions and situations in which SLIT should

be withheld.

Keywords: 5-grass pollen tablet, allergic rhinitis, allergic rhinoconjunctivitis, asthma, clinical

trial, pollinosis, safety, sensitization, sublingual immunotherapy, tolerability

Expert Opin. Drug Saf. (2015) 14(5):777-788

1. Introduction

Allergic rhinitis (AR), often in combination with conjunctivitis [1,2], affects ~ 500
million people worldwide [3], including an estimated 113 million in Europe [4]

and 30 -- 60 million in the US [5]. AR places a heavy burden on affected individuals,
who often experience an impaired quality of life [6]. AR can cause a range of physical
symptoms, including sleep disturbance, daytime fatigue and somnolence, decreased
cognitive functioning, impaired performance at school and work [7] and may also
affect mood and social functioning [7].

Guidelines on the management of AR recommend an approach that combines
patient education with specific allergen avoidance, symptomatic pharmacotherapy
and allergen-specific immunotherapy (AIT) [5,8,9]. Although drug treatment can
help reduce the incidence and severity of symptoms, AIT is the only therapy
currently available that can modify the course of the disease [8,9].

AIT administered subcutaneously (subcutaneous immunotherapy [SCIT]) has
been used to treat allergic rhinoconjunctivitis (ARC) for over 100 years and is
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effective in reducing symptoms and the use of symptomatic

pharmacotherapy in patients with AR and ARC [10,11]. How-

ever, the use of SCIT is limited by safety concerns and the dis-

comfort and inconvenience of frequent injections. Despite the

established efficacy of SCIT, very few allergy sufferers take

advantage of the treatment -- it is estimated that only < 5% of

the US population with ARC or asthma receive SCIT, which

involves monthly or bimonthly injections for 3 -- 5 years.
Sublingual immunotherapy (SLIT), involving local absorp-

tion of allergens under the tongue, may overcome many of the

limitations of SCIT. SLIT is easy to administer at home and

does not require injections. SLIT has also demonstrated

efficacy at reducing the symptoms of AR and ARC and

appears to have a better safety profile than SCIT [12,13].

Although there is insufficient evidence from head-to-head

comparisons of SCIT with SLIT to draw firm conclusions

regarding the superiority of one mode of delivery over the

other, results from studies published after 2007 suggest that

SLIT may be more effective than SCIT [14,15].
It is timely to review the safety of the 300 index of reactivity

(IR) 5-grass pollen tablet (Oralair�; Stallergenes, Antony,

France), and present safety data available from the clinical

development program (n = 1514), post-approval safety studies

(n = 1728) and the > 6 years of post-marketing experience

since its first approval in 2008.

2. Overview of the 5-grass pollen tablet

As recently described, the 5-grass pollen tablet is a once-daily
preseasonal and coseasonal SLIT that is effective in control-
ling the symptoms of ARC and in reducing the need for
symptomatic medication [16]. Its key characteristics are shown
in the Drug summary box (Box 1) [17,18], and its mechanism of
action and pharmacodynamic properties have been recently
reviewed and published in detail elsewhere [16].

2.1 Posology
For patients aged > 5 years in the EU, and aged 10 -- 17 years
in the US, the 5-grass pollen tablet should be administered as
a 100 IR dose on day 1, a 2 � 100 IR dose on day 2 and then
a 300 IR/day dose thereafter [17,18]. In the US, uptitration is
not necessary for patients aged 18 -- 65 years, who can begin
treatment with the 300 IR/day dose [18].

2.2 Contraindications
In the EU and US, the 5-grass pollen tablet is contraindicated
in patients with severe, unstable and/or uncontrolled asthma
and/or hypersensitivity to any inactive ingredient in the
product. Additional contraindications in the EU only include
concomitant use of b-blockers and the presence of severe
immunodeficiency, autoimmune disease or malignant disease;

Box 1. Drug summary.

Drug name 5-grass pollen tablet
Phase I -- IV
Indication Treatment of confirmed grass pollen-induced allergic rhinitis with or without conjunctivitis in

many countries worldwide, including the US, Canada, most European countries, Russia and
Australia
Approved indications and prescribing information vary slightly between countries, and local
prescribing information should be consulted for details

Pharmacology description/
mechanism of action

The pharmacodynamics effect of the 5-grass pollen tablet is targeted at the immune system,
leading to a systemic competitive antibody response toward grass, and an increase in specific
IgG [16]

The majority of allergens in the 5-grass pollen tablet are a mixture of proteins and
glycoproteins. There is limited, if any, release of intact allergens into the bloodstream, and
they are thus not directly bioavailable in the blood
No studies have been performed to investigate the pharmacokinetic profile and metabolism of
the 5-grass pollen tablet

Route of administration Sublingual administration: the tablet is placed under the tongue and held there until
completely dissolved (at least 1 min), and then the contents are swallowed

Chemical structure Not applicable; the treatment consists of a purified, calibrated freeze-dried extract of pollen
from sweet vernal grass (Anthoxanthum odoratum), cocksfoot/orchard grass (Dactylis
glomerata), perennial rye grass (Lolium perenne), meadow grass (Poa pratensis) and timothy
grass (Phleum pratense)
300 index of reactivity (IR) dose is equivalent to ~ 20 -- 25 µg/mL of the group five major
allergens [20]

Pivotal trials VO34.04 EU Phase IIb/III study investigating the efficacy, safety and optimal dose of the
5-grass pollen tablet in adults having grass-pollen-induced ARC for at least 2 years [20]

VO52.06 EU Phase III study investigating the efficacy and safety of 300 IR 5-grass pollen tablet
therapy in children and adolescents having grass-pollen-induced ARC for at least 2 years,
confirmed by means of a positive skin-prick test response [26]

VO61.08 US Phase III study of the 5-grass pollen tablet demonstrating its clinically meaningful
efficacy, especially in subjects with measurable grass-pollen-specific serum IgE [19]
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and in the US only, contraindications include history of any
severe local or systemic allergic reaction to SLIT [17,18].

2.3 Use in special populations
5-grass pollen tablet therapy should be withheld in patients
experiencing acute asthma exacerbations, and in patients
with oral inflammation or wounds (including those following
oral surgery or tooth extraction/loss); treatment should be
stopped until complete healing has occurred. The 5-grass
pollen tablet should only be administered during pregnancy
if there is a clear need and be used with caution in women
who are breast-feeding [17,18].

3. Safety of the 5-grass pollen tablet in
clinical trials

The overall clinical safety experience with the 5-grass pollen
tablet is based on pooled data from all patients enrolled in
eight clinical studies, regardless of the dose or treatment

regimen, treatment duration, patient age or study duration
(Table 1) [19-26].

3.1 Characteristics of the safety population
Of the 2512 participants across the clinical development pro-
gram, 1514 were actively treated and 998 received placebo.

Eligible patients were aged 5 -- 65 years with a clinical
history of grass pollen-associated ARC for ‡ 2 years,
confirmed by positive skin-prick test and allergen-specific
serum IgE titer ‡ 0.7 kU/L. Polysensitized patients were
included if they did not display significant clinical symptoms
of allergy because of allergens other than grass pollen, during
the grass-pollen season. Patients with asthma requiring treat-
ment other than with inhaled b-2 agonists, and those receiv-
ing continuous therapy with corticosteroids or b-blockers,
were excluded.

At baseline, randomized patients had ARC for at least
13.5 years and 17.0% had intermittent mild asthma. The
majority of patients were polysensitized as judged by a positive
skin-prick test to grass pollen and at least one other allergen.

Table 1. Summary of the 5-grass pollen tablet clinical trials included in the pooled safety analysis.

Study Location Population Treatment Exposed

patients (n)

Treatment duration

VO33.04DK [24]

Phase I
2006

Denmark Patients allergic to grass
pollen
Age 18 -- 50 years

100 -- 500 IR
Placebo
Total

23
7
30

2 weeks (omitting
weekends for
10 treatment days in
total)

VO34.04 [20],
VO40.05
Phase IIb/III
2005 -- 2006

10 EU countries:
Austria, Bulgaria,
Czech Republic,
Denmark, France,
Germany, Hungary,
Italy, Slovakia, Spain

Patients with grass pollen-
related ARC with or without
mild asthma
Age 18 -- 45 years

500 IR (4M)
300 IR (4M)
100 IR (4M)
Placebo
Total

160
155
157
156
628

~ 4 months preseasonally
and ‡ 1 month
coseasonally

VO52.06 [26]

Phase III
2007

5 EU countries:
Denmark, France,
Germany, Poland,
Spain

Patients with grass pollen-
related ARC with or without
mild asthma
Age 5 -- 17 years

300 IR (4M)
Placebo
Total

139
139
278

~ 4 months preseasonally
and ‡ 1 month
coseasonally

VO53.06 [21,22]

Phase III
2007 -- 2011

10 countries: Austria,
Canada, Czech
Republic, Denmark,
France, Germany,
Italy, Poland, Russia,
Slovakia

Patients with grass pollen-
related ARC with or without
mild asthma
Age 18 -- 50 years

300 IR (4M)
300 IR (2M)
Placebo
Total

207
207
219
633

5 years: ~ 4 months pre-
seasonally and ‡ 1 month
coseasonally over 3 years,
followed by 2 years
without study treatment

VO56.07A [23]

Phase I
2007 -- 2008

Austria
(allergen exposure
chamber)

Patients with grass pollen-
related ARC without asthma
Age 18 -- 50 years

300 IR
Placebo
Total

45
44
89

~ 4 months

VO60.08 [25]

Phase III
2009

5 EU countries: Czech
Republic, France, Italy,
Netherlands, Spain

Patients with grass pollen-
related ARC
Age 12 -- 65 years

300 IR (2M)
Placebo
Total

188
193
381

~ 2 months preseasonally
and ‡ 1 month
coseasonally

VO61.08 [19]

Phase III
2009

US (51 sites) Patients with grass pollen-
related ARC with or without
mild asthma
Age 18 -- 65 years

300 IR (4M)
Placebo
Total

233
240
473

~ 4 months preseasonally
and ‡ 1 month
coseasonally

Subjects in the 300 IR (Study VO34.04 and VO52.06) and the 500 IR (Study VO34.04) treatment groups underwent a dose-escalation phase wherein a 100 IR

dose was taken on the first day, that was increased by 100 IR/day until the final randomized dose was reached.

2M or 4M: Patients received active treatment starting 2 or 4 months, respectively, before the pollen season.

ARC: Allergic rhinoconjunctivitis; IR: Index of reactivity.
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Demographics and baseline characteristics were similar
between the 5-grass pollen tablet and placebo groups (Table 2).

3.2 Exposure to treatment in the safety population
In the 5-grass pollen tablet clinical development program, dif-
ferent treatment regimens were tested in natural-field studies,
including both 2- and 4-month preseasonal periods preceding
the coseasonal treatment period. In the long-term study in
adults, patients had discontinuous preseasonal and coseasonal
treatment for three consecutive grass-pollen seasons [21,22].
Overall, patients were treated for ~ 3 -- 6 months. Those

who completed the treatment component of the long-term

study received therapy for ~ 8 -- 14 months. The majority
(91%) of patients were treated for at least 3 months,
with > 40% being treated for > 6 months. Across the 5-grass
pollen tablet clinical development program, 87 -- 100% of
patients were adherent to therapy (defined as taking ‡ 80%
of their prescribed number of tablets) (Table 3).

3.3 Analysis of safety data from clinical trials
As observed for each clinical study, at least one treatment-
emergent adverse event (TEAE) was reported in 76.9%
(n = 1164) of patients receiving active treatment and in
69.8% (n = 697) of placebo-treated patients. Study drug-
related TEAEs were reported more frequently in the active
treatment group (58.1%; n = 880), compared to the placebo
group (20.0%; n = 200).

TheTEAEs reportedmore frequently in the active-treatment
group were consistent with application-site reactions, including
oral pruritus, throat irritation, tongue pruritus, mouth edema
and ear pruritus (Figure 1). All these findings were in
keeping with the safety profile of the sublingual route of
administration.

Of note, in the overall safety population (n = 2512),
asthma was reported as a TEAE at a similar incidence in
patients using the 5-grass pollen tablet (3.6%, n = 55) or pla-
cebo (4.7%, n = 47). The vast majority of TEAEs resolved
rapidly and without treatment.

In the long-term study, the incidence and severity of TEAEs
in patients treated with the 5-grass pollen tablet, administered
4 or 2 months before and during the grass-pollen season for
3 consecutive years, decreased with each consecutive season,
and tolerability improved over the 3 years. In patients receiv-
ing active treatment, the incidence of application-site reactions
decreased from > 57% in year 1 versus 41% in the placebo
group to > 43% and > 36% in years 2 and 3 versus 17 and
18% in the placebo group, respectively [22].

3.3.1 Serious adverse events
Across the clinical development program, no deaths or inten-
sive care unit admissions were reported in any patient treated
with the 5-grass pollen tablet. There were neither reports of
‘anaphylactic shock’ or ‘anaphylaxis’ nor any use of epineph-
rine with the 5-grass pollen tablet.

A similar proportion of patients receiving the 5-grass pollen
tablet or placebo (1.5 and 1.1%, respectively) reported serious
adverse events (SAEs), as defined in the supplementary
material.

At least one SAE was reported by 22 patients in the active-
treatment group, of which 3 were considered to be drug-
related by the investigator. Two SAEs were application-site
reactions and occurred on the first day of treatment, within
5 min of dosing. (Medical Dictionary for Regulatory Activi-
ties [MedDRA] preferred terms: angioedema and hypersensi-
tivity). Treatment consisted of corticosteroid administration
in one case, and combined corticosteroid, antihistamine and
salbutamol therapy in the other. The third event, diarrhea,

Table 2. Demographics and baseline characteristics of

the safety population (n = 2512).

Parameter 5-grass pollen

tablet (n = 1514)

Placebo

(n = 998)

Gender, n (%)
Male 870 (57.5) 551 (55.2)
Female 644 (42.5) 447 (44.8)
Age, years
Mean (SD) 29.0 (10.48) 28.8 (11.89)
Range 4 -- 65 5 -- 65
Allergic rhinoconjunctivitis duration, years*
Mean (SD) 13.6 (9.92) 14.2 (11.03)
Range 2 -- 61 2 -- 59
Asthma status, n (%)‡

Presence of mild asthma 242 (16.0) 183 (18.3)
Absence of any asthma 1270 (84.0) 815 (81.7)
Sensitization status, n (%)
Monosensitized 587 (38.8) 364 (36.5)
Polysensitized 927 (61.2) 633 (63.5)

*Data are not available for patients in study VO33.04DK (5-grass pollen tablet,

n = 23; placebo, n = 7).
zData are not available for two patients using 5-grass pollen tablet.

SD: Standard deviation.

Table 3. Extent of exposure to study treatment in the

safety population (n = 2512), overall and in children

and adolescents.

Overall (all patients,

all doses) (n = 2512)

Children and

adolescents (n = 312)

Exposure

duration

(days), n (%)

5-grass

pollen

tablet

(n = 1514)

Placebo

(n = 998)

5-grass

pollen

tablet

(n = 154)

Placebo

(n = 158)

0* -- 90 135 (8.9) 59 (5.9) 7 (4.5) 6 (3.8)
91 -- 181 633 (41.8) 524 (52.5) 136 (88.3) 140 (88.6)
182 -- 364 566 (37.4) 248 (24.8) 11 (7.1) 12 (7.6)
‡ 365 180 (11.9) 167 (16.7) -- --

*In study VO53.06, five patients randomized to 5-grass pollen tablet, in a

regimen starting 2 months prior to the beginning of the pollen season,

withdrew during the period when they were receiving placebo (i.e., before

any intake of active treatment).
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was concomitant with an infection. All drug-related SAEs
resolved without sequelae.

3.3.2 Time to onset of TEAEs
Most of the commonly reported TEAEs (primarily
application-site reactions) occurred during the first day, or
within the first week, of treatment with 5-grass pollen
tablet (Figure 2).

Of the 5.1% of patients who discontinued treatment
because of TEAEs, 31.2 and 68.8% did so within the first
week or first month, respectively, following commencement
of therapy. Few children and adolescents (4.5%) discontinued
treatment because of TEAEs, and all discontinuations
occurred within the first 2 weeks following first intake.

The temporal pattern of first occurrence of the most
frequently reported TEAEs leading to premature study
discontinuation was assessed within the overall 5-grass pollen
tablet clinical development program.

Two treatment-initiation schemes were assessed in adults,
involving either direct administration of 300 IR 5-grass pollen
tablet or a dose-escalation phase (100 IR on day 1, 2 �
100 IR on day 2 and 300 IR 5-grass pollen tablet thereafter);
in pediatric patients, the latter regimen was always used.

As most TEAEs occurred soon after first intake, being mainly
application-site reactions, the impact of the treatment-initiation
scheme was analyzed in adults during the first 3 days of

administration. Direct administration of 5-grass pollen tablet
resulted in an increase in the percentage of patients reporting
at least one TEAE, compared with those who underwent a
dose-escalation phase (41.4 vs 23.2% on day 1, 16.5 vs 7.1%
on day 2 and 6.4 vs 3.2% on day 3, respectively).

Over the entire study, the incidence of TEAEs was higher
with the direct-administration scheme than with dose escala-
tion (5-grass pollen tablet: 79.9 vs 62.6%, placebo: 70.5 vs
48.7%, respectively). All of the most frequently reported
individual TEAEs (i.e., application-site reactions) had a
greater incidence with the direct-administration scheme.

3.4 Safety of the 5-grass pollen tablet in

subpopulations of interest

3.4.1 Safety by age group
The incidence, nature and severity of adverse events (AEs)
reported during treatment with 5-grass pollen tablet in the
clinical studies were similar between the adult and pediatric
study populations (Table 4). The most commonly reported
TEAEs across both 5-grass pollen tablet-treated subgroups
were application-site reactions (e.g., oral pruritus, throat irri-
tation, mouth edema), occurring at similar incidences.

3.4.2 Safety according to sensitization status
The incidence, nature and severity of AEs reported during
treatment with the 5-grass pollen tablet were similar in

25.8
5.4

22.2
4.8

11.6
16.2

12.0
12.8

9.1
9.2

8.7
0.7

8.7
0.5

7.9
0.8

7.1
6.5

6.3
6.3

5.6
6.1

5.5
3.8

4.6
5.3

Oral pruritus

Throat irritation

Headache

Nasopharyngitis

Cough

Tongue pruritus

Mouth edema

Ear pruritus

Eye pruritus

Sneezing

Rhinorrhea

Oropharyngeal pain

Nasal discomfort

0 5 10 15 20 25 30

5-grass-pollen
tablet (n = 1514)

Placebo (n = 998)

Incidence of treatment-emergent adverse events (%)

Figure 1. Treatment-emergent adverse events occurring in $ 5% of patients in either treatment group (safety population:

n = 2512) are shown.
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monosensitized and polysensitized patients. The most fre-
quently reported TEAEs with the 5-grass pollen tablet (i.e.,
application-site reactions, such as oral pruritus, throat irrita-
tion and mouth edema) occurred at similar incidences in
monosensitized and polysensitized patients (Table 5).

3.4.3 Safety in patients with mild asthma
The incidence, nature and severity of AEs reported during
treatment with the 5-grass pollen tablet were similar between
patients with (n = 425) and without (n = 2085) intermittent
mild asthma at baseline (Table 5). The most commonly
reported TEAEs in patients with mild asthma, irrespective

of treatment, were application-site reactions (e.g., oral,
tongue, eye and ear pruritus, mouth edema, throat irritation),
and these occurred at a higher incidence in patients on active
treatment. No serious drug-related TEAEs occurred in
patients with mild asthma at enrolment (Table 5).

3.5 AEs of special interest
Across the clinical development program, no deaths or inten-
sive care unit admissions were reported in any patient treated
with the 5-grass pollen tablet. There were neither reports of
‘anaphylactic shock’ or ‘anaphylaxis’ nor use of epinephrine.

Table 4. TEAEs occurring in the safety population (n = 2512), overall and by age and treatment groups.

Overall (all patients,

all doses) (n = 2512)

Adults* (n = 1878) Children* and

adolescents (n = 312)

n (%) 5-grass pollen

tablet (n = 1514)

Placebo

(n = 998)

5-grass pollen

tablet (n = 1038)

Placebo

(n = 840)

5-grass pollen

tablet (n = 154)

Placebo

(n = 158)

At least one TEAE 1164 (76.9) 697 (69.8) 805 (77.6) 558 (66.4) 130 (84.4) 125 (79.1)
At least one drug-related
TEAE

880 (58.1) 200 (20.0) 606 (58.4) 158 (18.8) 82 (53.2) 31 (19.6)

AE leading to death 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
At least one serious TEAE 22 (1.5) 11 (1.1) 13 (1.3) 5 (0.6) 1 (0.6) 2 (1.3)
At least one serious drug-
related TEAE

3 (0.2) 0 (0) 3 (0.3) 0 (0) 0 (0) 0 (0)

TEAE leading to premature
study discontinuation

77 (5.1) 12 (1.2) 49 (4.7) 9 (1.1) 7 (4.5) 2 (1.3)

Multiple episodes of a particular AE were only counted once per individual patient. In study VO53.06, patients randomized to 5-grass pollen tablet, in a regimen

starting 2 months prior to the beginning of the pollen season (n = 207), received placebo for 2 months before switching to active treatment.

*300 IR only.

AE: Adverse event; TEAE: Treatment-emergent adverse event.
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discontinuation in patients treated with the 5-grass pollen tablet.
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3.5.1 Severe laryngopharyngeal disorders
Two patients using the 5-grass pollen tablet experienced
laryngopharyngeal disorders (MedDRA preferred terms:
angioedema, hypersensitivity), which occurred within 5 min
after first intake and were considered to be drug-related. Treat-
ment consisted of intravenous corticosteroid administration in
the former case, and combined corticosteroid, antihistamine
and salbutamol therapy in the latter. Symptoms resolved
without sequelae.

3.5.2 Asthma-induced events
In the overall safety population (n = 2512), asthma was
reported as a TEAE at a similar incidence in patients using
the 5-grass pollen tablet (3.6%, n = 55) or placebo (4.7%,
n = 47).

4. Safety of the 5-grass pollen tablet in post-
marketing experience

Post-marketing surveillance or pharmacovigilance activities
are conducted with the aim of confirming the safety profile
of a product established during its clinical development and
detecting any new potential AEs. The two methods of data
collection used most frequently in pharmacovigilance are
post-marketing safety studies and spontaneous reporting.
When a new product is marketed, both solicited and unsolic-
ited reports of AEs are collected using these two approaches.
These two sources of safety information are complementary,
because they contribute to signal detection and evaluation of
the safety profile of the product under typical conditions
of use.

4.1 Post-marketing authorization safety studies
Two multicenter, prospective, observational studies were con-

ducted to assess the safety and tolerability of the 5-grass pollen

tablet through the systematic collection of all AEs in the

population exposed, whatever their causality with the 5-grass

pollen tablet. These Post-marketing Authorization Safety

Studies (PASS) were performed in Germany and enrolled

808 adults and 920 children and adolescents (Table 6).
In total, safety data were systematically collected from

1728 patients in a real-life setting. Overall, adverse drug reac-

tions (ADRs) led to discontinuation in 9.5% (n = 85) and

9.0% (n = 72) of treated patients in the 2008 and 2009

PASS, respectively. These withdrawals were mainly related

to application-site reactions (primarily mouth edema and

throat irritation). The presence of comorbid mild asthma

did not appear to increase the risk of AEs nor their frequency

or severity.
Nine serious ADRs possibly related to the 5-grass pollen

tablet were reported during the two PASS: 4 in adults and

5 in children. In adults, one patient had a severe application-

site reaction associated with chest and renal pain on the third

day of 5-grass pollen tablet treatment, which resolved sponta-

neously. Another patient had oral pruritus on the first day of

5-grass pollen tablet treatment that resolved spontaneously;

the patient also developed abdominal pain and diarrhea after

another 15 days of treatment, related to aggravation of preex-

isting Crohn’s disease. One case of eye irritation occurred at

month 6 of 5-grass pollen tablet treatment, which resolved

after corticosteroid therapy. The remaining case concerned a

female patient aged 54 years, who was hospitalized at 6 months

after start of 5-grass pollen tablet therapy for a lumbar

vertebral fracture caused by previously unsuspected stage III

Table 5. TEAEs occurring in the safety population (n = 2512), stratified by sensitization and asthma status.

Monosensitized

(n = 951)

Polysensitized

(n = 1560)

With mild asthma

(n = 425)

Without any asthma

(n = 2085)

n (%) 5-grass pol-

len tablet

(n = 587)

Placebo

(n = 364)

5-grass pol-

len tablet

(n = 927)

Placebo

(n = 633)

5-grass pol-

len tablet

(n = 242)

Placebo

(n = 183)

5-grass pol-

len tablet

(n = 1270)

Placebo

(n = 815)

At least one TEAE 453 (77.2) 247 (67.9) 711 (76.7) 449 (70.9) 197 (81.4) 147 (80.3) 965 (76.0) 550 (67.5)
At least one
drug-related TEAE

348 (59.3) 76 (20.9) 532 (57.4) 124 (19.6) 144 (59.5) 39 (21.3) 734 (57.8) 161 (19.8)

AE leading to death 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)
At least one serious
TEAE

9 (1.5) 7 (1.9) 13 (1.4) 4 (0.6) 2 (0.8) 4 (2.2) 20 (1.6) 7 (0.9)

At least one serious
drug-related TEAE

2 (0.3) 0 (0) 1 (0.1) 0 (0) 0 (0) 0 (0) 3 (0.2) 0 (0)

TEAE leading to
premature study
discontinuation

31 (5.3) 8 (2.2) 46 (5.0) 4 (0.6) 14 (5.8) 2 (1.1) 63 (5.0) 10 (1.2)

Multiple episodes of a particular AE were only counted once per individual patient. In study VO53.06, patients randomized to 5-grass pollen tablet, in a regimen

starting 2 months prior to the beginning of the pollen season (n = 207), received placebo for 2 months before switching to active treatment.

AE: Adverse event; TEAE: Treatment-emergent adverse event.

OA safety and tolerability

Expert Opin. Drug Saf. (2015) 14(5) 783

http://informahealthcare.com/journal/EDS


plasmacytoma, which was considered unlikely to have a
chronologic causal relationship to treatment.
In children, three cases were considered as local allergic

reactions, with first symptoms occurring a few minutes after
5-grass pollen tablet intake. One patient experienced throat
pruritus with dyspnea on day 2 of administration, which
was treated with corticosteroid injection and salbutamol inha-
lation. No laryngopharyngeal edema was reported, and the
reaction resolved rapidly. In the other two cases, symptoms
involved cutaneous reactions after 3 and 5 months of treat-
ment in patients with underlying contributing factors (preex-
isting atopic dermatitis and neurodermatitis, respectively),
requiring local treatments.
The safety profile of the 5-grass pollen tablet was similar in

adults and in children/adolescents in the two PASS. Safety
data were consistent with those collected from the 5-grass pol-
len tablet clinical development program, regarding their
nature, intensity and frequency.
In either PASS, there were no SAEs of asthma or asthma-

related symptoms, no hospitalization related to the 5-grass
pollen tablet, no epinephrine use, no cases of anaphylaxis
and no severe laryngopharyngeal reactions. The definition of
an SAE is available in the supplementary material.

4.2 Spontaneous reporting
Spontaneous reporting systems generate the largest amount of
data for drug safety monitoring and have proven valuable in
the early detection of patient safety issues related either to
the drug itself or to its use. The market monitoring conducted
by pharmaceutical companies on their spontaneous reporting
system is mainly based on the calculation of reporting rates
(number of spontaneous cases/number of patients exposed);
because of underreporting, these ratios are not incidences
but reporting rates. Together with the medical evaluation of

each reported case, they allow the identification of potential
signals. Details on spontaneous reporting are available in the
supplementary material.

As documentation of cases remains an issue in a spontane-
ous reporting system, the product manufacturer has a dedi-
cated pharmacovigilance team ensuring the accurate medical
documentation of each case report, calculation of reporting
rates and signal detection.

4.2.1 Reporting rates of ADRs
Since the launch of the 5-grass pollen tablet in 2008 and up to
August 2014, it is estimated that 170,785 patients have been
treated, including 55,056 patients aged < 18 years (represent-
ing approximately one-third of the total patient exposure).
A total of 999 reports of ADRs have been collected interna-
tionally, of which 144 (14.4%) were considered to be serious.
There were no reports of death or any long-term sequelae.

Cumulative reporting rates for AEs with the 5-grass pollen
tablet are classed as uncommon (< 1%) to rare (< 0.1%),
according to Council for International Organizations of
Medical Sciences guidelines [27]. Reporting rates are higher
in patients aged < 18 years (0.72 per 100 patients) than in
adults (0.45 per 100 patients). The same trend is observed
for SAEs (0.11 vs 0.07 per 100 patients, respectively). One
possible contributing factor to the higher reporting rate in
children might be the closer monitoring given by parents
and caregivers to this population [28]. These ratios have
remained stable since the launch of the 5-grass pollen tablet,
and no safety signal has been detected throughout the 6 years
of post-marketing monitoring.

4.2.2 Nature of spontaneous adverse reactions
The nature of ADRs reported during post-marketing surveil-
lance is shown in (Figure 3).

The most frequently reported ADRs are application-site
reactions, specifically mouth and tongue edema and throat
irritation. The types of ADRs reported are similar in both
adults and children globally, reflecting the known safety
profile of the 5-grass pollen tablet.

4.2.3 Reports of laryngopharyngeal reactions
In rare cases, patients experience severe local allergic reactions
extending to the throat, with the sensation of a foreign body
or throat tightness. These are symptoms of laryngeal or pharyn-
geal edema that can potentially lead to swallowing or respira-
tory difficulties. In order to detect and identify such cases, the
following methodology has been applied: selection of appro-
priate medical terms, seriousness of ADRs, associated respira-
tory symptoms and defined treatment given (epinephrine,
parenteral antihistamines and/or corticosteroids and/or b-2
agonists). Selected cases were medically reviewed and assessed.

Over the 6 years since its launch, 19 cases of severe laryng-
opharyngeal reactions have been reported to the product
manufacturer in patients treated with the 5-grass pollen tablet,
corresponding to a reporting rate of 0.011 per 100 patients.

Table 6. PASS conducted in Germany: main

characteristics.

PASS conducted in

2008: adults, children

and adolescents

PASS conducted in

2009: children and

adolescents

Number of
patients

808 adults, 91 children
and adolescents

829 children and
adolescents

Polysensitized
patients (%)

71 81

Patients with
asthma (%)

23 36

Overall
duration of
treatment
(days)

191.2 190.2

Adherence (%) 95 98
Number of
patients with
ADRs, n (%)

320 (35.6) 218 (27.4)

ADR: Adverse drug reaction; PASS: Post-marketing authorization safety study.
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The rate of severe laryngopharyngeal reactions was similar in
children and adults, with 7 (0.013 per 100 patients) and
12 (0.010 per 100 patients) cases reported, respectively. In
more than half of cases (n = 10/19), symptoms occurred after
the first 5-grass pollen tablet intake, and for most patients
(n = 7/10), this was within < 30 min. Among these 19 cases,
2 patients received an adrenaline injection and 2 patients
received oxygen therapy. For those patients for whom the out-
come was stated (n = 18/19), all recovered fully, and within
< 24 h for 13 patients.

Laryngopharyngeal reactions are well-identified risks of
SLIT [13] and can be easily recognized by the patient and
rapidly identified, allowing them to seek immediate medical
assistance.

4.2.4 Reports of anaphylaxis
Systemic allergic reactions, including anaphylactic shock, are a
concern with AIT, particularly with SCIT regimens [29].

Identification of cases of anaphylaxis from spontaneous

reports in the product manufacturer’s database involves the

selection of appropriate SAEs; use of clinical criteria for diag-

nosing anaphylaxis [30]; the selection of patients treated with

interventions proven effective in the acute management of

anaphylaxis, for example, epinephrine, intravenous fluids, par-

enteral corticosteroids or antihistamines, inhaled b-2 agonists

and medical review and assessment.
Over 6 years of 5-grass pollen tablet use, 12 cases of severe

anaphylactic reactions considered by physicians as possibly

related to treatment have been reported, corresponding to a

reporting rate of 0.007 per 100 patients in both adults

(n = 8) and children (n = 4). In more than half of cases

(n = 8/12), the event occurred < 30 min after first 5-grass

pollen tablet intake. All patients recovered fully within

< 48 h. In four patients, time to onset varied from 1 week

to several months. Of note, in two cases (time to onset of

30 days and 5 months, respectively) another etiological cause

was suspected. Epinephrine was administered in two pediatric

patients aged 9 and 11 years, in response to first symptoms

suspected to be anaphylaxis related to 5-grass pollen tablet

use. Both patients recovered rapidly (one within minutes

and the other within 24 h) with no sequelae.
No case of anaphylactic shock was reported to the product

manufacturer’s international pharmacovigilance department

over these 6 years.
Post-marketing experience supports the favorable safety

profile of the 5-grass pollen tablet, with the majority of

spontaneous safety reports being consistent with local-site

reactions, particularly mouth edema and throat irritation. No

deaths or accounts of long-term sequelae have been reported.
As expected with the broader use of any SLIT, rare cases of

severe laryngopharyngeal reactions and anaphylaxis have been

reported in the wider post-marketing setting, occurring at

rates of 0.011 and 0.007 per 100 patients, respectively, which

can be considered as rare and very rare reporting rates. Typi-

cally, such ADRs occur within minutes after dosing; thus,

monitoring of patients during the first 30 min after 5-grass

pollen tablet intake is required according to current prescrib-

ing information [17,18].
For those rare events that do not occur immediately after first

intake, healthcare professionals (HCPs) should provide thor-

ough counseling to patients, ensuring that they can recognize

the signs and symptoms of anaphylaxis and severe laryngophar-

yngeal reactions, so that appropriate and timely management

can be provided should such severe events occur [17,18].
In the 6 years of post-marketing experience since the launch

of the 5-grass pollen tablet, neither signal nor specific risk

associated with the 5-grass pollen tablet has been noted,

confirming its known favorable safety profile. The post-

marketing safety findings are comparable to those seen in

the two PASS and during clinical development and are in

keeping with the literature on the safety of SLIT [13].

GI disorders

Respiratory, thoracic and mediastinal disorders

General disorders and administration-site conditions

Skin and subcutaneous tissue disorders

Other

Children and adolescents Adults

Children and adolescents

Serious adverse drug reactions

Adverse drug reactions

Adults
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36%5%

7%

25%
35%

27%

11%

6%

21%

28%
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Figure 3. Nature of adverse drug reactions and serious

adverse drug reactions occurring during 6 years of post-

marketing experience with the 5-grass pollen tablet.
GI: Gastrointestinal.
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4.2.5 Review of eosinophilic esophagitis
Two cases of eosinophilic esophagitis (EoE) have been
reported, both occurring in adult patients. Both cases did not
result in hospitalization or emergency treatment and no formal
causal relationship with the 5-grass pollen tablet has been
established for either case. No case of EoE has been reported
in the pediatric population exposed to the 5-grass pollen tablet.

4.2.6 Review of misuse
The 6 years of post-marketing monitoring show that the
5-grass pollen tablet is largely prescribed in accordance with
product recommendations.
One recent report of misuse with a patient treated in-season

with the 5-grass pollen tablet has been published and
described a case of suspected anaphylaxis [31]. It is important
that the recommended precautions are followed, including
administering the first dose under the supervision of a clini-
cian with experience in the diagnosis and treatment of severe
allergic reactions. Patients should be monitored during a
mandatory office-waiting period of at least 30 min, so that
appropriate and timely management can be provided should
such severe events occur.

5. Conclusion

The favorable safety profile of the 5-grass pollen tablet has been
demonstrated during the clinical development program
(n = 1514), post-approval safety studies (n = 1728) and
over 6 years of real-world post-marketing experience. The pos-
itive findings during the 6-year post-marketing monitoring
period also highlight that the 5-grass pollen tablet is generally
prescribed in accordance with recommendations [13,17,18].

6. Expert opinion

In clinical trials, the 5-grass pollen tablet shows good safety
and tolerability in all age groups, and can be conveniently
administered at home after the first dose, if well tolerated.
Treatment should be initiated 4 months before the expected
onset of the pollen season and maintained until the season
ends. AEs are generally mild or moderate in severity, and
rarely lead to treatment discontinuation. Furthermore, AEs
tend to decline in frequency and severity over time and with
repeated treatment.
Real-life experience with the 5-grass pollen tablet mirrors

that of the clinical development program, further supporting
its favorable safety and tolerability profile. The spontaneous
reporting process implemented by the product manufacturer
is robust, ensuring the early detection of any patient safety
issues. The majority of spontaneous safety reports are
local-site oropharyngeal reactions, consistent with the sublin-
gual route of administration, and no deaths or AEs with
long-term sequelae have been reported.
Treatment-related SAEs typically occur soon after dosing.

For this reason, the first dose of the 5-grass pollen tablet is

taken in the office under the medical supervision of a clinician

experienced in the diagnosis and treatment of severe allergic

reactions, and the patient is subsequently monitored
for ‡ 30 min [32]. This also provides an opportunity for edu-

cation of patients and carers, which can increase recognition

of future AEs, should they occur, enabling rapid intervention.
Patients should be provided with specific instructions on how

to manage adverse reactions or unplanned treatment interrup-

tions, when and what to report to their clinician and any
situations in which SLIT should be withheld (e.g., oropharyn-

geal infection, oral abrasion, acute gastroenteritis and/or

asthma exacerbation). The clinician should also consider care-
fully if the patient or their carer are able to follow these

instructions and adhere with the treatment regimen [13]. To
date, neither the literature nor post-marketing surveillance

has highlighted a causal relationship between SLIT systemic

reactions and the presence of oropharyngeal infections or
lesions (e.g., aphthous ulcers, gingivitis, EoE), but future

research in this regard is warranted.
SCIT has been associated with near-fatal and fatal anaphy-

laxis; in contrast, no fatalities have occurred with SLIT [33].
Although anaphylaxis and severe laryngopharyngeal reactions

can occur rarely with the 5-grass pollen tablet, these adverse
reactions have characteristics that lend themselves to mitiga-

tion through HCP and patient education. A common limita-

tion of not only the 5-grass pollen tablet but also therapies in
other conditions is that the detection of rare AEs, such as ana-

phylaxis, may be limited by the number of patients included

in clinical trials and from post-marketing surveillance to
date. A continuous-sentinel-event surveillance system was

shown to provide an additional level of security to the safety

of patients receiving SCIT [34] and the ability to detect
SAEs, and such a system is automatically put in place by the

product manufacturer once any safety signal has been
reported, depending on the impact.

Risk factors for the occurrence of SLIT SAEs have not been

clearly established, although some of the factors identified

are recognized risk factors for SCIT (e.g., height of season, his-
tory of previous systemic reactions, dose and accelerated dosing

schedule). In addition, most patients with SLIT-related SAEs or

anaphylaxis have asthma [13]. AIT does not appear to be associ-
ated with an increased risk of autoimmune disease [35,36]. How-

ever, future research should address whether SLIT is appropriate
and safe in patients with immune deficiency and autoimmune

conditions, and whether it may induce autoimmune disease,

and/or eosinophilic disorders.

7. Information resources

For more information about the 5-grass pollen tablet, please
refer to the journal articles in the reference list marked as ‘of

interest’ or ‘of considerable interest’ as well as the product

manufacturer’s website (www.stallergenes.com/en.html).
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2014. Available from: http://oralair.com/

docs/ORALAIR%20Prescribing%

20Information-Med%20Guide.pdf [Last

accessed 11 May 2014]

19. Cox LS, Casale TB, Nayak AS, et al.

Clinical efficacy of 300IR 5-grass pollen

sublingual tablet in a US study: the

importance of allergen-specific serum IgE.

J Allergy Clin Immunol 2012;130:1327-34

. US pivotal Phase III trial of the 5-grass

pollen tablet, demonstrating its safety

and clinically meaningful efficacy,

especially in subjects with measurable

grass-pollen-specific serum IgE.

20. Didier A, Malling HJ, Worm M, et al.

Optimal dose, efficacy, and safety of

once-daily sublingual immunotherapy

with a 5-grass pollen tablet for seasonal

OA safety and tolerability

Expert Opin. Drug Saf. (2015) 14(5) 787

http://www.ncbi.nlm.nih.gov/pubmed/19173786?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19173786?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19173786?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19173786?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21785348?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21785348?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22179899?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22179899?dopt=Abstract
http://www.theipcrg.org/download/attachments/689587/EFABookonRespiratoryAllergiesFINAL.pdf?version=1&modificationDate=1332965739000
http://www.theipcrg.org/download/attachments/689587/EFABookonRespiratoryAllergiesFINAL.pdf?version=1&modificationDate=1332965739000
http://www.theipcrg.org/download/attachments/689587/EFABookonRespiratoryAllergiesFINAL.pdf?version=1&modificationDate=1332965739000
http://www.theipcrg.org/download/attachments/689587/EFABookonRespiratoryAllergiesFINAL.pdf?version=1&modificationDate=1332965739000
http://www.theipcrg.org/download/attachments/689587/EFABookonRespiratoryAllergiesFINAL.pdf?version=1&modificationDate=1332965739000
http://www.ncbi.nlm.nih.gov/pubmed/18662584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18662584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18662584?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22794678?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22794678?dopt=Abstract
http://www.worldallergy.org/UserFiles/file/WhiteBook2-2013-v8.pdf
http://www.worldallergy.org/UserFiles/file/WhiteBook2-2013-v8.pdf
http://www.worldallergy.org/UserFiles/file/WhiteBook2-2013-v8.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20540482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20540482?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23832632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23832632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23832632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23832632?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22150126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22150126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22150126?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23557834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23557834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23557834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23557834?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23827204?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23827204?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23827204?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23827204?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25205329?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25205329?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25205329?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/25205329?dopt=Abstract
http://www.stallergenes.co.uk/fileadmin/images/corporate/gallery/Documents_pdf/2010-10&ndash;Oralair_fin_MRP_RCP.pdf
http://www.stallergenes.co.uk/fileadmin/images/corporate/gallery/Documents_pdf/2010-10&ndash;Oralair_fin_MRP_RCP.pdf
http://www.stallergenes.co.uk/fileadmin/images/corporate/gallery/Documents_pdf/2010-10&ndash;Oralair_fin_MRP_RCP.pdf
http://www.stallergenes.co.uk/fileadmin/images/corporate/gallery/Documents_pdf/2010-10&ndash;Oralair_fin_MRP_RCP.pdf
http://www.stallergenes.co.uk/fileadmin/images/corporate/gallery/Documents_pdf/2010-10&ndash;Oralair_fin_MRP_RCP.pdf
http://oralair.com/docs/ORALAIR%20Prescribing%20Information-Med%20Guide.pdf
http://oralair.com/docs/ORALAIR%20Prescribing%20Information-Med%20Guide.pdf
http://oralair.com/docs/ORALAIR%20Prescribing%20Information-Med%20Guide.pdf
http://www.ncbi.nlm.nih.gov/pubmed/23122534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23122534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/23122534?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17935764?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17935764?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17935764?dopt=Abstract
http://informahealthcare.com/journal/EDS


allergic rhinitis. J Allergy Clin Immunol

2007;120:1338-45

. Phase II trial demonstrating the

efficacy and safety of the 5-grass

pollen tablet.

21. Didier A, Malling HJ, Worm M, et al.

Post-treatment efficacy of discontinuous

treatment with 300IR 5-grass pollen

sublingual tablet in adults with grass pollen-

induced allergic rhinoconjunctivitis.

Clin Exp Allergy 2013;43:568-77

.. Long-term study in adults with allergic

rhinoconjunctivitis, demonstrating that

5-grass pollen tablet use over three

consecutive pollen seasons is safe and

well tolerated and provides a sustained

clinically meaningful benefit for at

least 2 years following discontinuation

of treatment.

22. Didier A, Worm M, Horak F, et al.

Sustained 3-year efficacy of pre- and

coseasonal 5-grass-pollen sublingual

immunotherapy tablets in patients with

grass pollen-induced rhinoconjunctivitis.

J Allergy Clin Immunol 2011;128:559-66

. Phase III trial of 5-grass pollen tablet

therapy over three consecutive pollen

seasons, demonstrating its sustained

efficacy and an accompanying decrease

in number and intensity of adverse

events over this time period.

23. Horak F, Zieglmayer P, Zieglmayer R,

et al. Early onset of action of a

5-grass-pollen 300-IR sublingual

immunotherapy tablet evaluated in an

allergen challenge chamber. J Allergy

Clin Immunol 2009;124:471-7

. Phase I trial of the 5-grass pollen

tablet, illustrating its onset of action,

efficacy and safety under controlled

grass-pollen exposure conditions.

24. Larsen TH, Poulsen LK, Melac M, et al.

Safety and tolerability of grass pollen

tablets in sublingual immunotherapy--a

Phase-1 study. Allergy 2006;61:1173-6

25. Study NCT00803244. Safety and

efficacy of Phase III study on 300 IR

SLIT in patients suffering from grass

pollen rhinoconjunctivitis (with or

without asthma). Stallergènes SA,
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