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The recommendation to use sublingual-swallow immunotherapy (SLIT)
in children and adults with allergic rhinitis has been established over the
past decade. Recently, ultra-rush titration of SLIT has become more
and more common, raising concerns about its safety in children with
asthma. Fifty-four children with asthma and adolescents aged 6—14 with
documented allergic disease because of tree pollen (birch and possibly
alder and/or hazel) from 14 study centers in Germany participated in a
randomized, double-blind, and placebo-controlled study. Twenty-seven
were randomized to receive SLIT with standardized birch pollen aller-
gen extract and the other 27 to receive placebo. An ultra-rush high-dose
SLIT titration regimen reaching the maintenance dose of 300 index of
reactivity (IR) within 90 min (30-90-150-300 IR) was used. The dif-
ference in mean PFR changes during ultra-rush titration between SLIT
and placebo was not significant (p = 0.056). A 95% probability that
SLIT does not decrease PFR during ultra-rush titration was demon-
strated. Neither anaphylactic shock nor else serious systemic reactions
to the study drug occurred. No serious adverse event assessed by the
investigator as related to study drug treatment was reported.
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The recommendation to use sublingual-swallow
immunotherapy (SLIT) in children and adults
with allergic rhinitis evolved over several years
(1-5). In contrast, subcutaneous immunotherapy
(SCIT) is effective in children and adults, but it is
burdened by the risks of side effects (2). These
side effects may be life-threatening (2).

Over 80% of asthmatics have rhinitis, and 10—
40% of patients with rhinitis have asthma (2).
The fact that most patients with asthma have
rhinitis (6) suggests the concept of ‘one airway
one disease’ although there are differences
between rhinitis and asthma (7, 8).

Over the past 10 yr, the allergen doses used for
SLIT have been up to 500 times higher than the
doses commonly administered with SCIT.

Traditional SLIT dosing regimens consisted of
an induction phase lasting a couple of weeks
followed by a maintenance phase of months or
years. More than 10 yr ago, a rush preseasonal
treatment schedule reaching the maintenance
dose in 15 days with twice-daily administrations
was studied in 34 adult patients with grass
pollen-induced allergic rhinoconjunctivitis and
shown to be safe and well tolerated (9). In
children and adolescents, ultra-rush high-dose
SLIT titration regimens were evaluated in three
studies so far (10-12).

Lung function testing is helpful in diagnosing
and monitoring asthma and in assessing the
efficacy of therapy (13). Above the age of 5 yr,
conventional lung function testing is possible in
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most children. This includes measures such as
peak flow rate (PFR) (13).

We conducted a randomized, double-blind,
placebo-controlled study in 116 children and
adolescents with allergic rhinitis because of tree
pollens to evaluate the safety of an ultra-rush
high-dose SLIT titration regimen reaching the
maintenance dose of 300 IR within 90 min (30—
90-150-300 IR). In this short communication, we
focus on PFR changes during ultra-rush titration
in the subpopulation of children with asthma.

Methods
Study design

This was a randomized, double-blind, placebo-
controlled study. From October to December
2004, out of the birch pollen season baseline skin
prick test, total and tree-pollen-specific immuno-
globulin E (IgE), Retrospective Rhinoconjuncti-
vitis Total Symptom Score (RRTTS) for the 2004
pollen season, and lung function tests in children
with asthma were performed. The RRTTS con-
sisted of the six symptoms sneezing, rhinorrhea,
nasal pruritus, nasal congestion, ocular pruritus,
and watery eyes with mild, moderate, and severe
intensity of the individual symptom scored as 1,
2, and 3, respectively. Lung function tests in
children with asthma were repeated before each
titration step on the day of randomization.
Written informed consent was obtained from
children and their parents or caregivers. The
study was approved by the Ethics Committee of
the Charité University in Berlin and the compe-
tent authority (Paul Ehrlich Institute, Langen,
Germany).

Patients

In total, 138 children and adolescents aged 614
with a medical history of allergic rhinitis or
rhinoconjunctivitis with or without mild to
moderate asthma because of tree pollens (birch
and possibly alder and/or hazel) were recruited at
14 study centers in Germany. Positive skin prick
tests and presence of specific IgE >0.7 kU/L to
the respective tree pollens were required, as well
as a RRTTS of >8. Patients fulfilling any of the
following criteria were excluded: previous immu-
notherapy within the past 3 yr, perennial allergic
rhinitis, perennial allergic asthma, absolute or
relative contraindications to immunotherapy, or
any other condition which could compromise the
patient’s safety during the study. In December
2004, 116 patients were randomized to receive
either SLIT with standardized birch pollen
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extract or placebo and treated for 6 months
during the entire 2005 birch pollen season.

Immunotherapy and concomitant treatments

Standardized birch pollen (Betula alba) allergen
extract in aqueous solution was used for SLIT
(Staloral®, Stallergénes, Antony, France). Bio-
logical activity of the extract was assessed in
comparison with an internal standard in vitro
and in vivo and expressed as index of reactivity
(IR) (14). Ultra-rush high-dose SLIT titration
regimen reaching the maintenance dose of 300 IR
within 90 min (30-90-150-300 IR) was used in
an ambulatory setting under close medical super-
vision until 60 min after the last dose. Modifica-
tions were restricted to severe local and at least
mild generalized reactions.

The following symptomatic drugs were allowed
for the treatment of allergic reactions during
titration: local (nasal and ocular) levocabastine
(step 1), oral cetirizine (step 2), nasal fluticasone
(step 3), and eventually an oral corticosteroids
(step 4). In patients with asthma, the previous
medication with corticosteroids for inhalation
and/or selective betay,-adrenoceptor agonists for
inhalation was continued at the same dose.

Lung function test

Three consecutive peak flow rate (PFR) mea-
surements (standing) were performed in children
with asthma at baseline and before each titration
step of ultra-rush titration.

Laboratory safety data

The following hematology and blood chemistry
parameters were determined: RBC, hemoglobin,
hematocrit, platelets, WBC including differential,
Alanine aminotransferase (ALT), Aspartate ami-
notransferase (AST), bilirubin, Lactate dehydro-
genase (LDH), and C-reactive protein (CRP).

Statistical analysis

Demographic and baseline data as well as PFR
data were compared between groups, using the
non-parametric Mann—Whitney U test. Differ-
ences were considered statistically significant at a
p value of <0.05.

Results

Out of the total study population of 116 children
and adolescents (60 treated with SLIT and 56
with placebo), 54 patients had mild to moderate



allergic asthma (27 treated with SLIT and 27
with placebo). The patients of this subpopulation
were well matched at baseline (Table 1).

Safety

Safety assessment was achieved by the evaluation
of the physical examination data, laboratory
results, and adverse events. Vital signs and
laboratory safety data were well within normal
ranges during the period of the regimen. The
most frequent symptoms were ‘application site
itching’ and ‘application site paresthesia’. Neither
anaphylactic shocks nor other serious systemic
reactions to the study drug occurred. No serious
adverse event assessed by the investigator as
related to study drug treatment was reported.

Peak flow rate

Figure 1 displays the mean PFR of children with
asthma during ultra-rush titration. Mean PFR
slightly increased in both groups. The difference
in mean PFR changes between SLIT and placebo
was not significant (p = 0.056). Figure 2 dis-
plays mean slopes and 95% confidence intervals
of PFR changes during ultra-rush titration. The

Table 1 Demographic and clinical characteristics of the asthmatic patient
subpopulation at baseline

SLIT group Placebo group p
Sex (m/f) 10/17 18/9 0.059
Age (mean + s.d.; years) 10.2 + 2.64 105 + 2.55 0.647
Height (mean + s.d.; cm) 144.8 + 17.90 145.0 + 15.62 0.924
Weight (mean + s.d.; kg) 38.2 + 1352 39.6 +12.34 0.634
PFR (mean + s.d.; |/min) 290.7 £ 107.7 298.7 + 90.52* 0.548

SD, standard deviation.
*In the placebo group, PFR was measured in 23 of 27 patients only.
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Fig. 1. Mean peak flow rates of children with asthma dur-
ing ultra-rush titration (PFR 0, PFR 30, PFR 60, and PFR
90 are the peak flow rates measures at 0, 30, 60, and 90 min
after start of ultra-rush titration, i.e. before each of the
titration steps (30-90-150-300 IR). The difference in mean
PFR changes during ultra-rush titration between SLIT and
placebo was not significant (P =0.056)).
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Fig. 2. Mean (95% confidence interval) of the slope of
changes in peak flow rates of asthmatic children during
ultra-rush titration (The slope of the change in peak flow
rates at 0, 30, 60, and 90 min after start of ultra-rush
titration, i.e. before each of the titration steps (30-90-150—
300 IR) was calculated for both groups. The difference in
mean PFR slopes during ultra-rush titration between SLIT
and placebo was not significant (P=0.173)).

lower limit of the 95% confidence interval was
above zero demonstrating a 95% probability that
SLIT does not decrease PFR. The difference of
mean slopes between SLIT and placebo was not
significant (p = 0.173).

Discussion

In this randomized, double-blind, placebo-con-
trolled study, the safety of an ultra-rush high-
dose SLIT regimen with standardized birch
pollen allergen extract reaching the maintenance
dose of 300 IR within 90 min (30-90-150-300
IR) was assessed. PFR changes during ultra-rush
titration could be helpful in monitoring asthma.
A 95% probability that SLIT does not decrease
PFR during ultra-rush titration was demon-
strated. There was no specific risk of ultra-rush
titration detected in children with asthma and
adolescents aged 6—14 allergic to tree pollens.

In a large observational study in 193 children
and adolescents aged 5-17 with allergic rhinitis
and/or asthma, an ultra-rush high-dose SLIT
regimen with grass and/or tree pollen allergen
extracts of the same manufacturer using the same
ultra-rush regimen was assessed (12). During
ultra-rush titration, 60 patients (31%) reported
117 predominantly mild and local adverse events,
which resolved within 150 min. The only moder-
ate systemic reaction was moderate rhinocon-
junctivitis in one patient.

In 31 children and adolescents aged 617 with
allergic rhinitis and/or asthma, an ultra-rush
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high-dose SLIT titration regimen with grass
pollen, Parietaria pollen and/or Dermatophago-
ides allergen extracts of the same manufacturer
was used reaching the maintenance dose of 240
IR within 40 min (30-60—120-180-240 IR) was
assessed (11). In this group and a parallel group
of patients aged 4-17 receiving allergen extracts
of another manufacturer, only mild and predom-
inantly local reactions were detected. As most
local reactions spontancously disappeared within
30 min, an observation period of 1 h was sug-
gested.

In 28 children and adolescents as well as 77
adults with allergic rhinitis and/or asthma, a 20-
min ultra-rush high-dose SLIT titration regimen
with grass pollen, Parietaria pollen and/or Der-
matophagoides allergoid extracts was used (10).
Only a single gastrointestinal adverse event in a
single patient was reported.

In conclusion, our results determined in a
randomized, double-blind, placebo-controlled
study design are in line with previously published
safety data from uncontrolled studies on ultra-
rush SLIT regimens in children and adolescents.
No specific risk of ultra-rush titration or SLIT
itself was detected in children with asthma with
respect to PFR in this study.

Acknowledgments

The authors thank the coinvestigators for their excellent
work: Carl-Peter Bauer, Andrea von Berg, Frank Fried-
richs, Monika Gappa, Matthias Kopp, Wolfgang Leupold,
Wolfgang Rebien, Ernst Rietschel, Uwe Schauer, Antje
Schuster, Volker Wahn, Stefan Zielen, and Theodor Zim-
mermann. This study was sponsored by Stallergénes GmbH,
Kamp-Lintfort, Germany.

References

1. BousQUET J, VAN CAUWENBERGE P, KHALTAEV N.
Allergic rhinitis and its impact on asthma. J Allergy Clin
Immunol 2001: 5 (Suppl): S147-334.

2. BousQUET J, KHALTAEV N, Cruz AA, et al. Allergic
Rhinitis and its Impact on Asthma (ARIA) 2008
Update (in collaboration with the World Health
Organization, GA2LEN* and AllerGen**). Allergy
2008: 63 (Suppl 86): 8-160.

1138

10.

11.

12.

13.

14.

BousqQuer J, Lockey RF, MaLrLing HJ. Allergen
immunotherapy: therapeutic vaccines for allergic dis-
eases. Geneva: January 27-29 1997. Allergy 1998: 44
(Suppl): 1-42.

WiLsoN DR, Lima MT, DurHaM SR. Sublingual
immunotherapy for allergic rhinitis: systematic review
and meta-analysis. Allergy 2005: 60: 4-12.

PenAGOos M, CompPALATI E, TARANTINI F, et al. Efficacy
of sublingual immunotherapy in the treatment of aller-
gic rhinitis in pediatric patients 3 to 18 years of age: a
meta-analysis of randomized, placebo-controlled, dou-
ble-blind trials. Ann Allergy Asthma Immunol 2006: 97:
141-8.

BousQuer J, VigNoLA AM, DeEmoLy P. Links between
rhinitis and asthma. Allergy 2003: 58: 691-706.
BousQuer J, Jacot W, VigNoLA AM, BACHERT C, VAN
CAUWENBERGE P. Allergic rhinitis: a disease remodeling
the upper airways? J Allergy Clin Immunol 2004: 113:
43-9.

BACHERT C, VIGNOLA AM, GEVAERT P, LEYNAERT B,
VAN CAUWENBERGE P, BousQuetr J. Allergic rhinitis,
rhinosinusitis, and asthma: one airway disease. Immu-
nol Allergy Clin North Am 2004: 24: 19-43.

FEL1zIANI V, LATTUADA G, PARMIANI S, DALL’AGLIO
PP. Safety and efficacy of sublingual rush immuno-
therapy with grass allergen extracts. A double blind
study. Allergol Immunopathol (Madr) 1995: 23: 224-30.
GamMERI E, ARENA A, D’ANNEO R, LA GruTtTA S.
Safety and tolerability of ultra-rush (20 minutes) sub-
lingual immunotherapy in patients with allergic rhinitis
and/or asthma. Allergol Immunopathol (Madr) 2005:
33: 221-3.

Trirop1 S, D1 RiENzo Businco A, BENINCORI N, ScALA
G, PiNGITORE G. Safety and tolerability of ultra-rush
induction, less than one hour, of sublingual immuno-
therapy in children. Int Arch Allergy Immunol 2006:
139: 149-52.

SEIDENBERG J, PAINO GB, BAUER CP, LA GRUTTA S,
SIEBER J. Safety and tolerability of seasonal ultra-rush,
high-dose sublingual-swallow immunotherapy in aller-
gic rhinitis to grass and tree pollens: an observational
study in 193 children and adolescents. J Investig Aller-
gol Clin Immunol 2009: 19: 125-31.

ExPERT PANEL REPORT 3 (EPR-3): Guidelines for the
Diagnosis and Management of Asthma-Summary
Report 2007. J Allergy Clin Immunol 2007;120(5
Suppl):S94-138.

CLAVEL R, BousQuUET J, ANDRE C. Clinical efficacy of
sublingual-swallow immunotherapy: a double-blind,
placebo-controlled trial of a standardized five-grass-
pollen extract in rhinitis. Allergy 1998: 53: 493-8.



