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■ Abstract

Background: The fast-dissolving grass allergy immunotherapy tablet (grass AIT), Grazax, has proven effective in grass pollen–induced 
rhinoconjunctivitis.
Objective: To investigate the immunological and cutaneous changes induced after a short course with grass AIT. 
Methods: We performed a randomized, double-blind placebo-controlled trial with 78 patients randomly assigned to receive either grass 
AIT or placebo in a 2:1 ratio. Treatment lasted at least 8 weeks before the grass pollen season (GPS), and continued until the season 
fi nished. Specifi c immunoglobulin (Ig) G4, IgE, and IgE-blocking factor to Phleum pratense were measured at the beginning of the trial 
and at different intervals during treatment. Immediate and delayed skin tests with P pratense were also performed. Safety endpoints were 
defi ned in terms of adverse events reported.
Results: A total of 75 patients completed the trial (50 active and 25 placebo). P pratense IgG4, IgE, and IgE-blocking factor in actively treated 
patients increased signifi cantly from baseline to the start of the GPS compared to placebo (P>.001, P=.017, and P=.005, respectively). 
The immediate cutaneous response was reduced during therapy in actively treated subjects, whereas placebo-treated subjects showed a 
decrease only after the start of the GPS. The delayed response to the intradermal test in grass AIT–treated subjects diminished, although 
not in a signifi cantly different way from the placebo-treated subjects.
Conclusion: Treatment with grass AIT for grass pollen allergic rhinoconjunctivitis induces immunological changes after only 1 month of 
treatment.
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■ Resumen

Antecedentes: La inmunoterapia con liofi lizados orales de rápida disolución de gramíneas (Grazax) ha mostrado su efi cacia en el tratamiento 
de la rinitis inducida por polen de gramíneas.
Objetivo: Investigar los cambios inmunológicos y cutáneos inducidos tras la inmunoterapia de corta duración con Grazax. 
Métodos: Estudio clínico doble ciego controlado con placebo en el que se incluyeron 78 sujetos aleatorizados 2:1 para recibir Grazax o 
placebo. Los sujetos fueron tratados durante al menos 8 semanas antes de la época de polinización de gramíneas (EPG) continuando 
posteriormente hasta su fi nalización. Se midieron los niveles de IgG4, IgE y factor bloqueante de la IgE específi cos de P. pratense antes 
y durante el tratamiento. Asimismo, se realizaron pruebas cutáneas inmediatas y tardías. La evaluación de la seguridad se basó en la 
recogida de acontecimientos adversos.
Resultados: 75 sujetos completaron el ensayo (50 en tratamiento activo y 25 placebo). Los niveles de IgG4, IgE y del factor bloqueante de 
IgE frente a P. pratense en el grupo activo aumentaron signifi cativamente respecto al placebo desde el tiempo basal hasta el comienzo de la 
EPG (P>0.001, P=0.017 y P=0.005, respectivamente). La respuesta cutánea inmediata se redujo durante el tratamiento en los sujetos con 
tratamiento activo mientras que en el grupo placebo disminuyó sólo después de comenzar la EPG. La respuesta cutánea tardía disminuyó 
en el grupo activo aunque no de forma signifi cativa respecto al grupo placebo. 
Conclusión: El tratamiento con Grazax de la rinoconjuntivitis alérgica al polen de gramíneas induce cambios inmunológicos ya desde el 
primer mes de tratamiento.

Palabras clave: Alergia al polen de gramíneas. Liofi lizados orales de gramíneas. Cambios inmunológicos. Inmunoterapia sublingual. 



J Investig Allergol Clin Immunol 2010; Vol. 20(6): 454-462 © 2010 Esmon Publicidad

C Panizo, et al455

Introduction

Treatment of allergic rhinitis is based on patient education, 
allergen avoidance, use of symptomatic medication, and 
allergen-specific immunotherapy. While most of these 
alternatives help to control symptoms, immunotherapy is the 
only treatment that has the potential to alter the natural course 
of the disease [1]. Immunotherapy is usually administered as 
injections of small doses of allergen extract in an attempt to 
prevent allergic reaction by desensitizing the immune system. 
Although high specifi c immunoglobulin (Ig) G titers in serum 
may not directly correlate with the development of the disease, 
induction of blocking antibodies such as IgG is important 
for successful allergen immunotherapy [2]. Sublingual 
immunotherapy for grass pollen–induced seasonal rhinocon-
junctivitis has made treatment available to a broader group 
of individuals. However, its effi cacy for inducing changes in 
specifi c serum antibodies remains controversial. 

Grazax (ALK-Abelló, Hørsholm, Denmark) is a newly 
developed rapidly dissolving SQ-standardized grass allergy 
immunotherapy tablet (AIT) that can be administered at home 
for the treatment of allergic rhinoconjunctivitis in patients 
with proven grass pollen allergy. It is an effi cacious and 
well-tolerated treatment option that reduces symptom and 
medication scores and increases quality of life, as demonstrated 
in several randomized, double-blind, placebo-controlled 
studies in adults and children [3-9]. Recent pharmacoeconomic 
analyses have also found it to be a cost-effective intervention 
for the treatment of grass pollen–induced rhinoconjunctivitis 
in Northern [10] and Southern [11] European countries. 

The aim of this trial was to investigate the ability of AITs 
to induce cutaneous and immunological changes in patients 
with grass allergy. The kinetics of these changes and patient 
tolerance were also assessed. 

 

Methods

78 Randomized
(2:1)

52 Active 26 Placebo

2 Withdrawals
• Unrelated AE:1
• Other reason: 1

1 Withdrawal
• AEs: 4

50 Completed 25 Completed

Figure 1. Patient fl ow chart. AE indicates adverse event.

We performed a multicenter, randomized, double-
blind, placebo-controlled trial between January and 
August 2007 with the participation of 5 allergy 
departments at hospitals in Central Spain. The trial was 
reviewed and approved by the competent authorities and 
ethics committees and was conducted according to the 
Declaration of Helsinki.

The inclusion criteria were as follows: man or woman 
aged 18 to 65 years; clinical history of rhinitis (with or 
without concurrent asthma) caused by grass pollen for 
at least 1 year prior to trial entry; positive skin prick 
test (SPT, ALK-Abelló, S.A., Madrid, Spain) response 
to Phleum pratense 20 µg/mL; positive IgE against 
grass pollen (CAP class ≥2); negative pregnancy test for 
women of childbearing potential; and written informed 
consent and willingness to follow the trial protocol. The 
main exclusion criteria were as follows: having received 
immunotherapy with grass pollen in the last 5 years; 
presence of clinically relevant features in the physical 
examination; severe or uncontrolled asthma (forced 

expiratory volume in 1 second [FEV
1
] <70% of predicted); 

and previous anti-IgE therapy. 
Seventy-eight patients were randomly assigned to receive 

either grass AIT (Grazax 75 000 SQ-T) or placebo in a 2:1 
ratio (Figure 1). Patients received treatment for at least 8 weeks 
before the grass pollen season and continued throughout the 
season. Patients visited the clinic at selection (visit 1, January to 
February), before the season (visit 3, April to May), during the 
season (visit 4, 1 month later), and at the end of the study (visit 
5, after the season). Extra appointments were required for blood 
extractions to guarantee a monthly serum sample      (visits 2a, 
2b). Blood samples were obtained at all visits. Skin tests for 
immediate and delayed cutaneous response were performed at 
visits 1, 3, and 5 with a Phleum pratense allergen extract at 100, 
20, 4, and 0.8 µg/mL of Phl p 5 for immediate SPT tests and by 
intradermal injection of 0.02 mL of a 0.1 µg/mL Phl p 5 solution. 
During visit 1, participants were informed about the trial and 
gave their informed consent. They received the fi rst dose of 
treatment in the hospital and stayed in the clinic for at least 30 
minutes. Afterwards, the grass AIT was self-administered at 
home. Patients were instructed to return all unused medication 
to the investigators, and adherence was assessed by counting 
the number of tablets returned. The reference therapy was 
placebo, which was also presented as an oral lyophilisate that 
was similar in taste, smell, and physical appearance to grass 
AIT, but without the active agent. Tablets had to be taken in 
the morning and left under the tongue without swallowing 
for at least 1 minute. Patients were advised not to drink or eat 
during the following 5 minutes. Therapies with antihistamines, 
corticosteroids, xanthines, or monoamine oxidase inhibitors 
had to be avoided before SPT, according to usual practice. 

The primary efficacy endpoint was the difference in 
serum levels of specifi c IgG4 between the active and placebo 
groups with regard to the change in P pratense levels from the 
beginning of the trial to the start of the grass pollen season. 
Sample size estimation was based on a previous trial in which 
a mean (SD) difference of 0.0003 (0.0004) in IgG4 levels was 
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observed in the actively treated patients and 0 (0.0002) in the 
placebo. With a signifi cance level of 5%, a power of 90%, and a 
dropout rate of 35%, the estimated sample size was 50 patients 
in the active group and 25 in the placebo group. Secondary 
effi cacy endpoints were as follows: progress of and differences 
between treatment groups in P pratense–specifi c IgG4, IgE, 
and IgE-blocking factor and in IgG4 to Phl p 1, Phl p 5, and 
Phl p 12 major allergens; and differences between groups in 
the immediate and delayed skin reactivity to P pratense. Safety 
endpoints were defi ned in terms of adverse events reported. 

Serum sample analysis was as follows: IgG4 to P pratense 
samples was analyzed at Universidad del País Vasco (Spain) 
using UniCap 100 (Phadia, Uppsala, Sweden); IgE and IgE-
blocking factor to P pratense and IgG4 to P pratense major 
allergens were analyzed at the research and development 
department of ALK-Abelló, S.A. using an ADVIA Centaur 
(IgE and IgE-blocking factor [5,12]) and monoclonal antibody–
based enzyme-linked immunosorbent assay (IgG4) [13]. 

Values for serum specific IgG4, IgE, and SPT were 
transformed logarithmically for normalization. The change 
in serum P pratense–specific IgG4 values at selection and 
preseasonal visits (visit 1 and visit 3) was the primary effi cacy 
endpoint. The t test was used to estimate differences between 
groups. Changes in immediate skin response were analyzed 
using the parallel line assay (AIASA CRS PLA, ALK-Abelló, 
S.A., Madrid, Spain) [14] and expressed as the cutaneous 
tolerance index (CTI), which is the ratio of the allergen extract 
concentrations provoking the same skin response. The CTI was 
calculated with its confi dence interval for each visit, as well as 
for the difference between groups at each visit. Intradermal tests 
(delayed skin response) and specifi c immunoglobulins (IgE, 
IgE-blocking factor, and IgG4 to P pratense allergens) were 
analyzed using a repeated-measures ANOVA. The effect of a 

Table 1. Demographic Data and Baseline Characteristics

    Placebo    Grass AIT

                                      N % N %
 
Number of participants 26  33.3 52  66.7
Sex Male 13  50.0 19  36.5
 Female 13  50.0 33  63.5
Ethnic origin Caucasian 21  80.8 49  94.2
 Hispanic 4  15.4 3  5.8
 Other 1  3.8 0  0.0
Smoker habit Nonsmoker 13  50.0 37  71.2
 Smoker 6  23.1 7  13.5
 Exsmoker 7  26.9 8  15.4
Age, y, mean (SD)   32.0 (7.3)   30.8 (8.8)
Height, cm, mean (SD)  169.5 (8.9)   167.0 (11.1)
Weight, kg, mean (SD)  73.6 (15.5)   68.7 (13.7)
IgE  Phleum pratense, kU

A
/L, GM (95% CI)  16.9 (8.8-32.7)   23.0 (15.0-35.5)

IgG4 Phleum pratense, mg
A
/L, GM (95% CI)  0.14 (0.09-0.22)   0.20 (0.15-0.28)

SPT, mm2, GM (95% CI)a  54.7 (44.4-67.4)   49.3 (42.1-57.8)  

Abbreviations: CI, confi dence interval; GM, geometric mean; Ig, immunoglobulin.
a At the dose of 20 µg/mL of Phl p 5

within-subjects factor (time), between-patients factor (treatment 
group), and their interaction were analyzed. All tests were 2-sided 
and P values lower than .05 were considered signifi cant. A per 
protocol analysis (all patients who were randomized, exposed to 
trial medication, and who completed the trial) was conducted. Data 
obtained from visit 2b were not included in the fi nal analysis due 
to the small number of patients who attended this extra visit.

 

Results

Seventy-eight patients were randomized 2:1 to receive 
either active treatment (52 participants) or placebo                                      
(26 participants) (Figure 1); 75 patients completed the trial (50 
in the active group and 25 in the placebo group). Demographic 
baseline characteristics and measurements were similar 
between the 2 groups (Table 1). Three patients withdrew from 
the trial: 2 in the active group (1 due to an unrelated adverse 
event and 1 for a reason not related to the trial) and 1 in the 
placebo group, due to 4 simultaneous adverse events.  

Patients treated with the SQ-standardized grass AIT 
experienced a signifi cant increase in their IgG4 levels to 
the P pratense extract (P<.001, paired t test) from visit 1 
(baseline) to visit 3 (preseason). In contrast, the placebo 
group did not show signifi cant changes. The comparison of 
changes between the active treatment group and the placebo 
group was highly signifi cant (P<.001, Table 2). Analysis 
of the IgG4 levels during treatment showed that the active 
treatment group behaved differently from the placebo group 
during the study (Figure 2A). While actively treated patients 
experienced a constant and signifi cant increase from visit 1 to 
visit 5, the placebo group had similar IgG4 levels until visit 
3, after which they increased signifi cantly until visits 4 and 5. 
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Figure 2. Change from baseline in Phleum pratense–specifi c Ig. A, IgG4; 
B, IgE; C, IgE-blocking factor. Data correspond to the ratio (A and B) or 
difference (C) of the values at each visit compared with baseline, with 
the respective 95% confi dence intervals. GPS, approximate location of 
grass pollen season. AIT, indicates allergy immunotherapy tablet; Ig, 
immunoglobulin.
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Figure 3. Change from baseline in specifi c IgG4 to Phleum pratense 
major allergens: A, Phl p 1; B, Phl p 5; C, Phl p 12. Data correspond to 
the ratio of the values at each visit compared with baseline, with the 
respective 95% confi dence intervals. GPS, approximate location of grass 
pollen season.
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Table 2. Effect of Immunotherapy With Grass AIT on In Vitro Parameters
  
   Visit 1 Visit 2a Visit 3 Visit 4 Visit 5 Overall
   (Baseline) (After 1 month) (Preseason) (Intraseason) (End of Season) P Valuea 
  
  
IgE Grass AIT
     GM (95% CI)  18.3 51.1 56.5 66.8 70.2 
    (11.1-30.2) (31.8-82.3) (35.6-89.8) (43.1-103.7) (45.5-108.3) P<.001
     Within groups P value – P<.001 P<.001 P<.001 P<.001
  Placebo      
     GM (95% CI)  15.6 15.7 14.3 23.9 32.8
    (7.1-34.2) (7.1-34.6) (6.7-30.6) (10.9-52.7) (15.3-70.3)
     Within groups P value – P=.915 P=.210 P=.001 P<.001 P<.001
     Between groups P value – P<.001 P<.001 P<.001 P<.001 P<.001

IgG4b Grass AIT      
     GM (95% CI)  0.21 0.31 0.48 0.61 0.71
    (0.16-0.29) (0.23-0.43) (0.35-0.68) (0.44-0.86) (0.50-1.00) P<.001 
     Within groups P value – P<.001 P<.001 P<.001 P<.001 
  Placebo      
     GM (95% CI)  0.16  0.16  0.15 0.18 0.21
    (0.10-0.24) (0.11-0.24) (0.10-0.23) (0.12-0.27) (0.14-0.32)  
     Within groups P value – P=.666 P=.663 P=.028 P<.001 P<.001
     Between groups P value – P=.003 P<.001 P<.001 P<.001 P<.001

IgG4 
Phl p 1 Grass AIT      
     GM (95% CI)  0.11 (0.08-0.15)  0.15 (0.11-0.21)  0.19 (0.13-0.28) 
     Within groups P value –  P<.001  P<.001 P<.001
  Placebo      
     GM (95% CI)  0.12 (0.08-0.16)  0.12 (0.08-0.16)  0.12 (0.09-0.17) 
     Within groups P value –  P=.797  P=.159 P=.180
     Between groups P value –  P=.001  P<.001 P<.001

IgG4 
Phl p 5 Grass AIT      
     GM (95% CI)  0.32 (0.26-0.40)  0.46 (0.35-0.61)  0.55 (0.41-0.75) 
     Within groups P value –  P<.001  P<.001 P<.001
  Placebo      
     GM (95% CI)  0.34 (0.27-0.42)  0.33 (0.26-0.41)  0.35 (0.28-0.46) 
     Within groups P value –  P=.256  P=.233 P=.128
     Between groups P value –  P<.001  P<.001 P<.001

IgG4 
Phl p 12 Grass AIT      
     GM (95% CI)  0.09 (0.07-0.12)  0.11 (0.08-0.15)  0.13 (0.09-0.18) 
     Within groups P value –  P<.001  P<.001 P<.001
  Placebo      
     GM (95% CI)  0.11 (0.07-0.17)  0.11 (0.07-0.17)  0.12 (0.07-0.18) 
     Within groups P value –  P=.766  P=.539 P=.610
     Between groups P value –  P=.018  P=.006 P=.006

IgE 
blocking 
factor Grass AIT      
     Mean (95% CI)  –0.03  0.02  0.07  0.11  0.16
    (–0.08 to 0.02) (–0.03 to 0.06) (0.02-0.12) (0.05-0.16) 0.16 (0.10-0.21)   
     Within groups P value – P=.004 P<.001 P<.001 P<.001 P<.001
  Placebo      
     Mean (95% C.I.)  –0.12  –0.12  –0.13 –0.10  –0.06
    (–0.23 to 0.02) (–0.23 to 0.02)  (–0.24 to 0.03) (–0.21 to 0.00) (–0.16 to 0.02) 
     Within groups P value – P=.286 P=.005 P=.181 P=.007 P=.001
     Between groups P value – P=.018 P<.001 P<.001 P<.001 P<.001

Abbreviations: CI, confi dence interval; GM, geometric mean; Ig, immunoglobulin. 
aP values correspond to an analysis of variance for repeated measures. At each visit, the signifi cance of the change compared with visit 1 is shown. 
 The between-group P value corresponds to interaction of time (visits) and treatment group.
bIgG4 for major allergens were performed only at visit 1, visit 3, and visit 5.
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The changes observed at these later visits in the placebo group 
were similar to those in the active treatment group. There was 
a signifi cant differential response in P pratense–specifi c IgE 
levels between the groups: in the active group, an increase in 
IgE levels was observed until visit 4. In the placebo group, 
IgE levels remained unchanged until visit 3, only to increase 
after the start of the grass pollen season (Figure 2B and Table 2). 
A sustained increase in IgE-blocking factor was observed in 
the active group from the fi rst to the last visit, and this was 
already signifi cant at the fi rst month of treatment. In the placebo 
group, IgE-blocking factor remained constant until the start of 
the grass pollen season. After this, a signifi cant increase was 
observed (Figure 2C). 

IgG4 specifi c for P pratense major allergens (Phl p 1, 
Phl p 5, and Phl p 12) was also analyzed. The active group 
showed a statistically signifi cant increase from visit 1 to visit 
3 and visit 5 in IgG4 for the 3 allergens (P<.001), while in 
the placebo group the levels remained unchanged (Figure 3). 
Changes in patients on active treatment were signifi cantly 
different from those observed in the placebo group. Table 2 
shows the average values of in vitro parameters at each visit 
and the statistical signifi cance of the changes as measured by 
repeated-measures ANOVA.

A statistically signifi cant reduction was observed for the 
active group in their immediate cutaneous response, as shown 
by a CTI of 1.81 (95% CI, 1.4-2.4; P<.05) from baseline 
to visit 3 (preseason) and 3.0 (95% CI, 2.1-4.2; P<.05) to 
visit 5. Placebo-treated patients showed a decrease in their 
immediate cutaneous response only after the start of the grass 
pollen season (CTI=2.06; 95% CI, 1.4-3.0; P<.05 baseline to 
postseason). The delayed cutaneous response was signifi cantly 
reduced from visit 3 to visit 5 (from 38.9 to 32.9 mm in mean 
diameter, P=.004, within-subjects factor) in the active group 
although this reduction was not signifi cantly different from 
that of the placebo group.

A total of 305 adverse events were reported: 235 in the 
active treatment group and 70 in the placebo group. More than 
90% were mild, and none were severe or serious. In the active 
group, 135 adverse events (57.4%) were considered related 

to treatment; 16 adverse events (22.9%) were considered 
related to treatment in the placebo group. The number of 
treatment-emergent adverse events is summarized in Table 3 
by treatment group and association with treatment. Respiratory, 
gastrointestinal, nervous system, and ocular disorders, as well 
as general and injection site effects were the most frequently 
reported treatment-related adverse events.   

 

Discussion

The Allergic Rhinitis and its Impact on Asthma 
(ARIA) guidelines recommend the use of allergen-specifi c 
immunotherapy in patients with demonstrable IgE-mediated 
diseases and long-term symptoms, or in patients for whom 
pharmacotherapy has been partially or totally ineffective or 
has induced side effects [1]. Grazax is a rapidly dissolving 
grass AIT that provides grass pollen–allergic patients with a 
clear clinical benefi t throughout the grass pollen season after 
a pretreatment period of only 8 weeks [9]. Effi cacy increases 
with the duration of preseasonal treatment [15], provides 
relief for individual rhinoconjunctivitis symptoms [6], and is 
sustained after 2 [4] and 3 years [16] of treatment, and even     
1 year after cessation [17], indicating a persistent positive 
effect on the immune system. 

The association between immunologic changes and the 
effi cacy of immunotherapy is not completely understood, 
although the success of immunotherapy depends to a large 
extent on the following factors: a) the increase in specifi c 
IgG serum levels and inhibitory activity of the IgE-facilitated 
allergen-presentation pathway [18]; b) the initial increase in 
specifi c IgE levels followed by a gradual decrease [19] and 
a reduction in the seasonal increase in specifi c IgE levels 
[20]; c) the reduction in the release of mediators, such as 
histamine, from basophils and mast cells, which is relevant 
in the immediate phase of allergic reactions; and d) the 
suppression of late-phase infl ammatory responses in the skin 
and respiratory tract blocking both the immediate and late-
phase allergic response [21]. Although there is prior evidence 

Table 3. Summary of Treatment-Emergent Adverse Events

  Grass AIT    Placebo

 N (%) Events N (%) Events 

Number of patients  52    26
All adverse events 45  (86.5) 235 19  (73.1) 70
Causality       
   Probably related 30  (57.7) 26 2  (7.7) 12
   Possibly related 13  (25.0) 109 7  (26.9) 4
   Unlikely to be related 37  (71.2) 100 18  (69.2) 54
Severity       
   Mild 45  (86.5) 220 17  (65.4) 63
   Moderate 6  (11.5) 15 5  (19.2) 7
   Severe 0  (0.0) 0 0  (0.0) 0

Abbreviations: AIT, allergy immunotherapy tablet. 
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that treatment with the SQ-standardized grass AIT induces 
immunological changes [22,23], this is the fi rst trial aimed 
specifi cally at demonstrating this effect on in vivo and in vitro 
immunological markers and on major P pratense allergens after 
short preseason treatment and throughout the pollen season.  

The level of IgG4 was selected as the primary trial endpoint, 
because available evidence suggests that it may constitute an initial 
marker in the development of tolerance to allergens [24]. Although 
there is evidence suggesting that increases in allergen-specifi c 
IgG antibody titers may not predict the duration of the effi cacy 
of immunotherapy, it is hypothesized that alterations in IgG 
specifi city with immunotherapy might be crucial to clinical 
effi cacy [25].

Secondary trial in vitro endpoints such as IgE and IgE-
blocking factor to the whole P pratense extract and IgG4 
to P pratense major allergens would give a fuller picture 
of the activity of immunotherapy and of the development 
of sustained effi cacy [26,27]. Immediate skin response was 
selected as an in vivo secondary endpoint because of its close 
correlation to the immunological changes occurring as a result 
of immunother-apy [28]. Intradermal skin reactions would 
provide information on the cellular response (late phase) 
to the allergen [20,29]. Although beyond the scope of this 
trial, determination of lymphoproliferative responses to 
different allergens, changes in helper T cytokine profi les and 
generation of regulatory T lymphocytes would have enriched 
the information gathered on successful immunotherapy and 
immunologic tolerance with grass AIT treatment and should 
be studied in further trials. 

Blood extractions (baseline, after 4 weeks, preseason, 
intraseason, and postseason) were selected to provide 
information about the kinetics of the changes that can be 
observed shortly after treatment starts and during the grass 
pollen season.

The present trial shows that grass AIT in patients with 
grass pollen allergy induces immune responses after 1 month 
of treatment. To our knowledge, this is the fi rst report to 
show that sublingually administered AIT provides a rapid 
immunomodulatory effect on allergen-specific IgG4. In 
comparison with placebo, immunotherapy with grass AIT 
resulted in highly signifi cant immunological changes. This 
result is consistent with observations from previous trials 
with grass AIT [22,23]. Within-subject ANOVA (during the 
treatment period) showed that IgG4 levels to P pratense 
allergen extract in the active group changed signifi cantly 
soon after the start of treatment and increased constantly and 
signifi cantly until the end of the grass pollen season. The 
placebo group showed unchanged, and considerably lower, 
IgG4 levels until the start of the season, after which an increase 
was observed. Once the season started, and up to its end, 
changes in IgG4 levels were similar in the 2 treatment groups. 
The IgE and IgE-blocking factor results are similar to those 
of IgG4 and are confi rmed by changes in IgG4 to P pratense 
major allergens with a clear induction of response to the major 
allergens Phl p 1 and Phl p 5 and, to a lesser extent, Phl p 12. 
IgE-blocking factor is a dimensionless number that assesses the 
effect of serum components that compete with IgE binding to an 
allergen and has been associated with clinical effi cacy [30]. In 
this trial, it showed a signifi cant correlation with IgG4 levels 

(Pearson r=0.632, N=48, P<.001) at the end of the trial (data 
not shown). Similarly, a decrease in immediate and delayed 
cutaneous reactivity was observed in patients treated with 
grass AIT, although this increase was absent in the placebo 
group. Other authors have demonstrated a reduction in the 
late-phase reactions after subcutaneous IT (SCIT), and this 
reduction has even been proposed as a useful parameter in the 
follow-up of patients treated with SCIT  [31]. The short-term 
treatment, unbalanced randomization scheme, or both may 
explain the absence of signifi cant differences between groups 
in the reduction of the delayed response. 

The duration of preseasonal treatment is crucial when 
attempting to achieve a meaningful clinical response. Treatment 
with grass AIT starting 8 weeks before the grass pollen season 
has demonstrated a signifi cant reduction in symptom and 
medication scores  [9]. Moreover, the magnitude of the 
reductions in rhinoconjunctivitis symptoms and medi-cation 
scores increased with longer duration of preseasonal treatment, 
thus improving clinical effi cacy during the season [15]. In the 
present trial, samples for in vitro studies were obtained after 
1 month of treatment and before, during, and after the pollen 
season, and the duration of treatment for the preseason visit was 
between 8 and 16 weeks. The results obtained confi rm those 
obtained by Malling et al [22], who studied the dose and time 
response of specifi c Ig and IgE-blocking factor after treatment 
with grass AIT at different doses. The daily dose administered 
to patients in this trial was consistent with other doses reported 
in the literature [32], and the immunological changes for the 
75 000–SQ-T doses were consistent with those of the previous 
dose-fi nding trial [8].  

As expected when administering specifi c allergens to 
allergic individuals, there is a possibility of short-lasting, local 
treatment-related side effects and systemic allergic effects. 
In this trial, most of the adverse events recorded were mild, 
resolved spontaneously, or were easily treated with routine 
measures and in line with previous observations on grass AIT [33]. 
The most frequently reported related adverse events were those 
affecting the respiratory and gastrointestinal tracts (mouth) and 
ear disorders. Similar adverse reactions have been reported 
in the literature in children [5,34] and in adults [26,35], in 
whom the mouth was the most frequently affected area [36]. 
Treatment-emergent adverse events reported with grass AIT 
tablets usually consist of mild oral or ear pruritus, oral edema, 
and throat irritation, although they require no specifi c treatment 
and resolve spontaneously. 

This trial showed that sublingual immunotherapy with grass 
AIT for grass pollen allergy possesses an immunomodulatory 
effect already seen in the fi rst month of treatment and which 
develops during at least the fi rst 3-4 months of treatment.
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