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	Name of observational product: 
	LAIS®Grass Tablets

	Name of active ingredients: 
	Carbamylated, monomeric allergoids of grass pollen consisting of Timothy Grass (Phleum pratense), Common Meadow Grass (Poa pratensis) and Meadow Soft Grass (Holcus lanatus) in equal parts.

	Route of administration and dose: 
	Sublingual/oromucosal.
Each subject was instructed to take one sublingual tablet per day, to place it under the tongue and to let it dissolve for two minutes before swallowing.

	Title of study: 
	A dose finding study of the efficacy of LAIS® Grass Tablets in patients suffering from grass polleninduced allergic rhinoconjunctivitis. A prospective, double-blind, randomized, multicentre trial.

	Objective: 
	The purpose of this clinical trial was to determine the ideal effective and safe dose of tablet-based SLIT containing the monomeric allergoid LAIS® Grass Tablets in patients with grass pollen-induced allergic rhinoconjunctivitis.
Four different daily doses of LAIS® Grass Tablets were compared in patients with allergic rhinoconjunctivitis sensitized to grass pollen to evaluate the efficacy and safety of this sublingual immunotherapy.

	Endpoints:
	Primary objective:
The primary objective was to assess the efficacy of sublingual immunotherapy with the allergoid LAIS® Grass Tablets by the number of patients per treatment group which showed a change of the response threshold to induce a positive conjunctival provocation test (CPT), according to the evaluation defined by Riechelmann between the visits V1 and V4.
The titrated conjunctival allergen challenge was conducted with solutions containing 100, 1000 and 10,000 AU/ml grass pollen allergens. 
The primary outcome parameter was the reaction to the conjunctival allergen challenge (CPT) as documented in the CRF. In line with national and international guidelines the test was considered positive, if the patient reacted with distinctive clinical symptoms to the application of the allergen. It was the aim of this trial to show that a large proportion of patients can be protected from reacting to grass pollen allergens by a 12-week course of SLIT. This was documented by an improved response threshold for a positive CPT.

Change of the response threshold:
For each of the four treatment groups the changes of the threshold allergen
concentration for a positive CPT response will be compared. There will be three categories to detect the change in response threshold: Improved (a higher allergen concentration was required to induce a positive CPT response); unchanged (the allergen concentration for a positive CPT was unchanged); worse (a lower allergen concentration induced a positive CPT response).

Secondary objectives:
• Consumption of rescue medication
• Adverse events (Frequency and duration of Adverse Events, Intensity of Adverse Events; Severity of Adverse Events)
• Efficacy and tolerability, rated by the investigator and the patient (measured 
by verbal rating scales)
• Blood pressure and pulse rate

	Population of trial subjects
	It was planned to recruit 140 patients in total, with 35 participants in each treatment group.
However, a total number of 158 patients were recruited, with 155 being included in the statistical analyses.

Main inclusion criteria:
· Female or male patients aged 18–75 years with a history of at least two years of grass pollen-induced allergic rhinitis and/or allergic rhinoconjunctivitis with or without seasonal controlled allergic asthma.
· Clinically relevant sensitization to grass pollen. Patients with clinically relevant sensitization to perennial allergens like house dust mites, cat and dog dander were not included.
· positive skin prick test.
· positive response to conjunctival provocation testing (CPT) with one of the three solutions.

	Study Design
	Randomized, double-blind, four-armed, multi-centre, phase II study.

Eligible subjects were assigned to one of four treatment groups using a
randomization list that was generated on the basis of subject identifiers by a
randomization program. It was planned that each treatment group will consist of 35 patients.
When randomized to treatment group 1, patients received sublingual immunotherapy with monomeric allergoids of grass pollen consisting of one tablet of 300 UA once daily. In treatment group 2, patients received a dose of 600 UA of sublingual immunotherapy with monomeric allergoids of grass pollen in the form of one tablet per day. Subjects randomized to treatment group 3 obtained sublingual immunotherapy with monomeric allergoids of grass pollen composed of the intake of one tablet of 1000 UA once daily. In treatment group 4 the daily dose of sublingual immunotherapy with monomeric allergoids of grass pollen consisted of one tablet of 2000 UA.
As this was a study with competitive recruitment among all centres up to the time when the target number of patients was reached, further recruitment was stopped.

	Duration of treatment: 
	Treatment phase of 84 days
1st quarter 2012 to 2nd quarter 2012

	Statistical methods: 
	Baseline characteristics
Descriptive statistics were provided for all demographic data and other baseline characteristics.
• age (years);
• gender (M/F);
• anamnesis;
• vital signs (blood pressure and pulse rate);
• CPT score
For continuous variables the following descriptive statistics were included for each treatment group: mean, median, standard deviation, minimum, maximum, number of non-missing observations. The description of dichotomous or categorical variables included numbers and percentages of each of the scores or categories for both treatment groups.
Evaluation of Efficacy
The primary efficacy parameter was evaluated for the modified intention-to-treat population and the per-protocol population. As the aim of the study was planned to show superiority of higher dosages over lower dosages of allergoids, the primary analysis set for the primary efficacy criterion was the intention-to-treat population
Significance
The overall significance level was fixed α= 0.05 (two-sided).
Safety Parameters
Adverse events were tabulated with respect to type, onset, causal relationship to treatment and final outcome.

	Efficacy results:
	The efficacy of LAIS® Grass Tablets was assessed by the change of the response threshold (over the course of the twelve weeks trial) to induce a positive conjunctival provocation test. The CPT data were collected at baseline, after four weeks (visit 3) and after 12 weeks of treatment (visit 4, termination visit).
Already after four weeks of treatment a distinct improvement was detected for all four dosages, ranging from 42.9 % of the patients with a daily dose of 300 UA up to 51.3 % of the patients with 1000 UA/day.
At the end of the study (84 ± 7 days of treatment) again most patients with an improved response threshold (76.7 %) belonged to the group with 1000 UA/day, compared to 70.4 % of the patients with 300 UA/day, 66.7 % with 2000 UA/day and 62.9 % of the patients with 6000 UA/day. After this treatment period it is even worth to look at the different stages of improvement in detail. The maximum improvement would be an improvement of three thresholds (+3), from a positive CPT with 100 SQE/ml at baseline (visit 1) to no conjunctival reaction to any of the three concentrations after 12 weeks (visit 4). Even this detailed analysis of the stages of improvement shows a superiority of the daily dose of 1000 UA (Table 17). In this treatment group two patients (2.9 %) have improved by three stages and eight patients (26.7 %) have improved by two stages. None of the three other treatment groups perform as well.
At the termination visit (V4) 59 % of the patients with a daily dose of 1000 UA did not show a conjunctival reaction to any of the three provocational solutions.
It can be stated that the aim of this trial: “that a large proportion of patients can be protected from reacting to their allergen (grass pollen) by a 12-week course of SLIT with LAIS® Grass Tablets” is achieved by all four tested dosages. But the daily dose of one tablet with 1000 UA LAIS® Grass Tablets provides the highest protection against the symptoms of a grass pollen induced allergic rhinitis and/or rhinoconjunctivitis.

	Safety results:
	There were no Serious Adverse Events. Of 155 exposed patients 106 (68.4 %) didn’t experienced any AE at all. In 49 patients one or more AEs occurred, which leads to a total number of 66 AE-reportings. Looking at the distribution of these 66 reportings across the four treatment groups, the daily dose of 1000 UA shows the most favourable profile. Within this group, 30 patients (76.92 %) experienced no AE at all, eight patients had one AE and one patient reported three AEs (see q.v. table 24). Of the total number of 66 events there were 28 (42.4 %) cases with no relationship to the study medication, according to doctors’ wording. In the subgroup of IMP-related AEs again the patients of the treatment group with 1000 UA/day experienced the least number of AEs: 34 (87.2 %) patients without any AE, 4 patients with one AE and one patient with three AEs. Concerning the nature and intensity of the treatment related Adverse Events, the majority of events were local or only weak-systemic, of short duration and low intensity. In total, 28 adverse events were assessed as not related to the study medication and only four AEs were clearly classified as certainly related. Local as well as systemic TEAEs were not similarly distributed across the four groups with 14 in group 300 UA/day, seven in group 600 UA/day, seven in group 1000 UA/day and another 10 in group 2000 UA/day. In conclusion, treatment emergent adverse events were rare in all four dosage groups and predominantly mild in intensity.
The safety data of the SMART_5 study verify for all four treatment groups that LAIS® Grass Tablets offer a sublingual immunotherapy with very few side effects. The daily dose of 1000 UA shows the most favourable safety profile.

	Conclusion:
	It was the aim of the study to demonstrate a treatment effect of different doses of LAIS® Grass Tablets under conjunctival provocation. As defined in the protocol an improvement of 60 % of patients after 12 weeks of treatment was clinically meaningful. In all four treatment groups (300 UA/day, 600 UA/day, 1000 UA/day, 2000 UA/day) more than 60 % of patients improved with this time period, ranging from 62.9 % in the 600 UA/day group up to 76.7 % in the 1000 UA/day group.
The differences between the groups regarding allergen response in the CPT do not differ to an extent that would be considered clinically meaningful nor do these differences reach a level of statistical significance.
With this in mind, it is surprising, that the rating of efficacy (improvement) by the blinded investigators at the end of the treatment phase clearly differentiates between the groups with 1000 UA/day being superior to all other groups (p<0.05).
Since the excellent efficacy is already present in the lower dosages, and treatment emergent AEs were rare in all four groups, these parameters do not allow to definitely choose the optimal dosing. So it is left to the patients’ and investigators’ overall judgement as to where the clearest differences appear:
This clinically meaningful outcome is significantly in favour of the 1000 UA/day dosing.

	This trial was conducted in compliance with the principles of ICH Good Clinical Practice.
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