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Abstract 

Background: A relevant proportion of allergic rhinitis (AR) patients experience recurrent 

symptoms after successfully completing allergen immunotherapy (AIT). This prospective, 

controlled, non-interventional study used internationally standardised instruments to 

determine the clinical effects of a preseasonal, ultra-short-course booster AIT on clinical 

outcome parameters. 

Methods: This two-arm study included patients aged ≥12 years with recurrent grass pollen–

induced seasonal AR who had completed a successful course of any grass pollen AIT at least 

five years before enrolment. Overall, 56 patients received one preseasonal short-course 

booster AIT using tyrosine-absorbed grass pollen allergoids containing the adjuvant 

monophosphoryl lipid A (MPL
®
); 51 control patients received symptomatic medication. The 

combined symptom and medication score (CSMS) was recorded in the (peak) grass pollen 

season. Furthermore, concomitant (antiallergic) medication use, the patients’state of health, 

Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) results, and safety/tolerability of 

the treatment were assessed. 

Results: The CSMS in the peak grass pollen season was significantly lower in the booster 

AIT group (=38.4%, P<0.01). Moreover, significantly more patients in this group used no 

concomitant antiallergic medication throughout the peak grass pollen season. Twice as many 

patients in the booster AIT group as in the control group reported having a better state of 

health than in the preceding season. RQLQ results showed significant differences favouring 

the booster AIT. The booster AIT was generally well tolerated, with only 2 patients reporting 

mild, grade 1 systemic adverse events. 

Conclusion: Booster AIT using tyrosine-absorbed allergoids containing the adjuvant MPL
®

 

effectively prevents re-occurrence of symptoms in patients with grass pollen–induced AR. 
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European Academy of Allergy and Clinical Immunology (EAACI) in Vienna, Austria, in 

June 2016, and at the German Allergy Congress in Berlin, Germany, in September 2016. 

 

Abbreviations 

AE  Adverse event 

AIT  Allergen immunotherapy 

ARC  Allergic rhinoconjunctivitis 

CSMS  Combined Symptom and Medication Score 

dMS  Daily Medication Score  

dSS  Daily Symptom Score  

EAACI European Academy of Allergy and Clinical Immunology 

Mini-RQLQ Mini–Rhinoconjunctivitis Quality of Life Questionnaire 

MPL  Monophosphoryl lipid A 

RCSS  Rhinoconjunctivitis Symptom Score 
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RQLQ  Rhinoconjunctivitis Quality of Life Questionnaire 

SAE  Severe adverse event 

SCIT  Subcutaneous immunotherapy 

SLIT  Sublingual immunotherapy 

 

Introduction 

Allergen immunotherapy (AIT) constitutes the only disease-modifying treatment option for 

patients with IgE-mediated allergic diseases (1-4). Several clinical trials and meta-analyses 

have yielded clear evidence for the clinical efficacy and safety of both sublingual (SLIT) and 

subcutaneous (SCIT) immunotherapy (5-7). However, conventional SCIT treatment still 

requires up to 90 injections over three to five years (8, 9). For patients enrolled in 

conventional SCIT treatments, the withdrawal and noncompliance rates were found to be 

quite high, ranging from 11% to 50% (10). Among the causes for withdrawal, SCIT patients 

reported inconvenience as being one of the most relevant disadvantages of this form of AIT. 

Nevertheless, SCIT is a highly effective treatment for both intermittent and persistent allergic 

rhinitis (1, 11) and has also been shown to have long-term clinical benefits for several years 

after completion (12-14). In addition, new developments in SCIT have recently been made 

(e.g., by making molecular modifications or by using novel adjuvant-containing preparations 

of vaccines), aiming to optimise its clinical efficacy and safety (15-17). One example of a 

successfully used adjuvant is monophosphoryl lipid A (MPL
®
), which is a detoxified, 

attenuated form of the lipid A component of the lipopolysaccharide of Salmonella minnesota 

(18). Use of this adjuvant aims to enhance the immunological effects of SCIT, such as 

augmenting the pro-tolerogenic Treg as well as Th 1 response, and therefore to shorten the 
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whole treatment course in favour of a preseasonal short schedule of four injections only (9). 

The clinical efficacy of this ultra-short-course SCIT has been broadly demonstrated in several 

pivotal trials in pollen-allergic patients (19-23).  

Though many aspects of SCIT have been thoroughly investigated and AIT vaccines have 

been optimised throughout recent decades (2, 3, 5), a relevant proportion of patients still 

experience recurrent symptoms in subsequent years after cessation of AIT even though they 

initially reported clinical improvement (24, 25). However, only two older studies have indeed 

evaluated the efficacy of a new course of SCIT (revaccination) in patients with recurrent 

pollen allergy (24, 26). Although these trials have demonstrated the clinical benefit of 

revaccination, there is a clear unmet need to assess its clinical efficacy using internationally 

standardised instruments to determine the effect on clinical outcome parameters such as those 

proposed by a Task Force of the European Academy of Allergy and Clinical Immunology 

(EAACI) (27). 

This prospective, controlled, non-interventional study therefore aimed to investigate the 

clinical effects of a preseasonal, ultra-short-course booster AIT using tyrosine-absorbed grass 

pollen allergoids containing the adjuvant MPL
®

. The study planned to include adolescent and 

adult patients with recurrent grass pollen–induced seasonal allergic rhinitis and to assess 

state-of-the-art clinical endpoints in AIT trials. All patients had to have completed a 

successful course of any AIT for grass pollen at least five years before study enrolment. 
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Materials and methods 

Study design 

The study was designed as a prospective, controlled, non-randomised, patient-preference, 

non-interventional study and planned to include 150 patients: 100 patients choosing booster 

AIT plus symptomatic medication during the grass pollen season as required and 50 control 

patients choosing only symptomatic treatment in approximately 20 study centres across 

Germany. The study was scheduled to be conducted from March to September 2015, thus 

during the peak of the grass pollen season. The study was carried out in accordance with the 

German Medicinal Products Act (Arzneimittelgesetz, AMG), Section 67 subsection 6. After 

counselling on professional regulations, it was approved by the competent ethics committee 

of the state of Hesse in Frankfurt, Germany, and registered under the number FF 10/2015. 

The study was further registered with ClinicalTrials.gov under the registry number 

NCT02579720. 

 

Participants 

Eligible patients were adults and adolescents aged 12 years or older with recurrent grass 

pollen–induced allergic rhinoconjunctivitis (ARC) who had completed AIT (SLIT or SCIT; 

any product) that had successfully reduced the symptoms in the patients at least five years 

prior to enrolment. Patients with grass pollen–related ARC who had not previously received 

AIT with a grass pollen extract or who had completed such an AIT course less than five years 

before enrolment in the study were not included. Patients with coexisting perennial and 

seasonal allergies were enrolled in the study if these allergies did not cause any symptoms 

during the season observed.  
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Study treatments 

All participants were allowed to choose their preferred treatment option at Visit 1 before the 

onset of the grass pollen count when they sought medical advice in the investigators’ 

practices because of their recurrent allergy symptoms in the previous season. Thus, one group 

(“booster AIT group”) received four preseasonal injections of the AIT (POLLINEX
®
 Quattro 

Plus 1.0 ml, Bencard
®

 Allergie GmbH, Munich, Germany) at the standard application doses 

of 300 SU, 800 SU and 2,000 SU (twice) according to the Summary of Product 

Characteristics (28) plus symptomatic medication during the grass pollen season as required. 

The booster AIT group completed a total of 7 visits, which included 4 preseasonal visits at 

which the booster injections were administered, followed by 3 visits at the beginning, during 

the peak, and at the end of the grass pollen season, respectively (Figure 1). 

The other group (“control group”) received exclusively symptomatic medication during the 

grass pollen season. Patients in this group, alongside the inclusion Visit 1, completed 3 visits 

during the grass pollen season and therefore had a total of 4 visits (Figure 1). 

The following rescue medication was provided to the patients—free of charge via an internet 

pharmacy—upon request: advanced, second-generation, non-sedative oral antihistamines, 

intranasal glucocorticosteroids, and oral glucocorticosteroids. In cases of non-controlled 

asthma, combinations of inhaled long-acting β2-agonists and glucocorticosteroids were 

prescribed. 

 

Peak pollen period 

The regional peak pollen period was defined as those 30 consecutive days per centre with the 

highest local grass pollen counts, starting with the first onset of moderate to high pollen 

concentrations (stage 2–3 according to the German Weather Service, Medicine Meteorology 
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[Deutscher Wetterdienst Medizin-Meteorologie], http://www.dwd.de) in the nearest pollen 

count station in that region. The symptom data and medication use data of these centre-

specific, 30-day periods were matched for all patients. 

 

Instruments and assessments 

The diary provided data for a total of three scores: the daily Symptom Score (dSS), the daily 

Medication Score (dMS), and the Combined Symptom and Medication Score (CSMS) 

(27). The dSS included the patients’ daily ratings of six rhinoconjunctivitis symptoms: 

sneezing, rhinorrhoea, nasal pruritus, nasal congestion, ocular pruritus, and watery eyes on a 

scale from 0 to 3, where 0 = “no symptoms”, 1 = “mild symptoms”, 2 = “moderate 

symptoms”, and 3 = “severe symptoms”. For each patient, all six single scores were added 

together, yielding the daily Rhinoconjunctivitis Symptom Score (RCSS). The dMS calculated 

the daily intake of symptomatic medication for each patient for 30 continuous days during the 

peak of the grass pollen season, yielding a final score of 1 to 3 (1 = “intake of oral 

antihistamines”, 2 = “use of steroidal nasal spray alone or in combination with oral 

antihistamines”, and 3 = “intake of steroidal tablets alone or in combination with steroidal 

nasal spray and/or antihistamines”). 

Finally, the dSS and the dMS were added together to obtain a daily Combined Symptom and 

Medication Score with a maximum score of 6: 

 

Additionally, at Visits 1 and 7 patients from both study groups were asked to rank the 

intensity of their allergy complaints on a scale from 0 to 3, where 0 = “no symptoms”, 1 = 

“mild symptoms”, 2 = “moderate symptoms”, and 3 = “severe symptoms” (29). 
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In order to evaluate the clinical outcome of the tested ultra-short-course AIT, any 

symptomatic medication use in both groups was documented for the grass pollen season in 

the year before and during the study. This scale ranged from 0 to 4, where 0 = “no use”, 1 = 

“rare use”, 2 = “< 4 weeks’ use”, 3 = “≥ 4 weeks’ use”, and 4 = “constant use”. 

At the last visit (Visit 7), the state of health of the patients in both study groups was 

evaluated by patients and investigators individually using a scale from 1 to 4, where 1 = 

“significantly better”, 2 = “slightly better”, 3 = “unchanged” and 4 = “worse”, comparing the 

year before AIT treatment and the year of the AIT treatment (30). 

Furthermore, patients in both study groups evaluated their quality of life at Visits 1, 5, 6, and 

7 using the Mini–Rhinoconjunctivitis Quality of Life Questionnaire (Mini-RQLQ) according 

to Juniper (31). The questionnaire consisted of 14 questions on possible interferences caused 

by the ARC with regard to work or leisure time and health conditions. Patients assessed how 

greatly they felt affected by each impairment on a scale from 0 to 6, where 0 = “not 

troubled”, 1 = “hardly troubled at all”, 2 = “somewhat troubled”, 3 = “moderately troubled”, 

4 = “quite a bit troubled”, 5 = “very troubled” to 6 = “extremely troubled”. 

The tolerability of each single injection was rated by the patients in the booster AIT group 

and the investigators individually on a scale from 1 to 4, where 1 = “very good”, 2 = “good”, 

3 = “moderate”, and 4 = “poor” after each injection visit. 

Adverse events (AEs) and serious adverse events (SAEs) were recorded at each visit and 

included the diagnosis, the beginning and end of the events, their frequency, their intensity, 

and recovery from such events. The investigator had to decide if the AE was an SAE, which 

was defined as death or a life-threatening event, persistent or significant disability, congenital 

anomaly or birth defect, patient hospitalisation, or important medical conditions such as 

anaphylactic shocks. 
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Statistical analysis 

Data entry and analysis were carried out using the statistical analysis program SPSS version 

23 (IBM Corp., Armonk, NY, USA). Demographic and other baseline characteristics as well 

as all efficacy and safety variables were analysed using descriptive statistics for each 

treatment group. Continuous data were described by the number of valid or missing values, 

mean, median, standard deviation, minimum, and maximum. Categorical data were expressed 

as absolute or percentage frequency. Scores for ordinal variables were considered as 

continuous. Group comparisons of continuous outcomes and factors were performed using a t 

test if these followed a normal distribution, or the Mann–Whitney U test if they did not. 

Results were considered statistically significant if P<0.05. With regard to the main parameter 

CSMS, the patients’ diaries were only considered if the participants had evaluated at least 

20% of the 30 days of the peak pollen season. In the case of missing values, the biometric 

techniques Last Value Carried Forward (LVCF) or First Value Carried Backwards (FVCB) 

were applied in order to complete the data set. 

 

Results 

Study population 

The planned sample size of 150 participants was not reached due to the high specificity of the 

inclusion criteria: patients had to have completed an AIT at least five years prior to 

enrolment, had to have experienced a reduction in grass allergy symptoms thereafter, but 

before enrolment had to have reported suffering from recurrent symptoms. At the end, 

however, 107 patients (71.3% of the planned sample size) were included in this prospective, 

controlled, non-randomised, non-interventional patients’ preference study. Of these, 56 
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patients (52.3%) chose to receive preseasonal subcutaneous injections and, if needed, to use 

additional symptomatic medications during the pollen season, and 51 patients (47.7%) chose 

to use exclusively symptomatic medication. 

The study groups comprised a total of 57 female and 50 male individuals aged 15 to 75 years. 

The booster AIT group included 3.6% more male than female patients, whereas in the control 

group, the female population was 17.6% greater than the male one (Table 1). The mean age 

was 40.46 years in the booster AIT group and 38.02 years in the control group (Table 1). 

Regarding the allergy status of the patients, 49.0% of all booster AIT patients and 50.0% of 

the control patients were monosensitised to grass pollen.  

The two study groups were compared with respect to symptomatic medication use and the 

intensity of allergy symptoms in the year before this study. Symptomatic medication use was 

almost identical in both groups: 96.2% of the patients in the booster AIT group versus 96.0% 

in the control group. The mean score of the intensity of allergy symptoms was 4.33 in the 

booster AIT group and 3.92 in the control group. However, the difference was not 

statistically significant. Therefore, both study groups were comparable at baseline with regard 

to demographic data and allergy status. 

Of the planned 20 study centres, 14 study centres indicated being able to provide eligible 

patients and therefore participated in this study, In the end, only eight of those 14 study 

centres included eligible patients. The allowed number of about 10 patients per study centre 

was adjusted to a maximum of 32 patients per centre. 

Overall, the immunotherapy was administered from 16 March to 22 June 2015. One patient in 

the booster AIT group skipped the fourth injection due to severe seasonal allergic discomfort 

but continued to participate in the study. Four patients (three in the booster AIT group and 

one in the control group) dropped out during the course of the study: one patient after the 
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third injection due to personal reasons, two patients after Visit 5, and one patient before Visit 

6 after providing diary data in the pollen peak (Figure 2). 

 

Outcomes 

In 2015, the start of the 30-day peak of the grass pollen season in the different study centres 

was from 18 May to 11 June. Mean pollen counts in this time period ranged from 2.08 to 2.37 

and were therefore comparable between the study centres. The CSMS of the booster AIT 

group was consistently lower than that of the control group, and the average daily mean 

CSMS was 38.4% lower in the booster AIT group than that in the control group (Figure 3), 

(Table 2). The reduction in the dSS was 29.3% and in the dMS 46.9%. When comparing the 

booster AIT group and the control group, the differences in the mean CSMS (P<0.01), dSS 

(P<0.05), and dMS (P<0.01) were statistically significant (Table 2). 

The study also allowed a retrospective assessment of the intensity of rhinitis and 

conjunctivitis symptoms. Compared with 2014, the intensity decreased in 2015 by 57% in 

the booster AIT group and by 30% in the control group. Both reductions were statistically 

significant (P<0.001, respectively). Additionally, the result in a drop of symptoms in the 

booster AIT group is almost twice as much as that in the control group and is statistically 

significant (P<0.05). 

The number of patients not using any symptomatic medication in the booster AIT group 

increased from 3.8% in 2014 to 34.0% in 2015. Thus, one-third of the patients in the booster 

AIT group did not need symptomatic medication. In contrast, the percentage of patients in the 

control group not using any symptomatic medication was similar in 2014 (4.0%) and 2015 

(2.0%). The difference between both groups in 2015 is statistically significant (P<0.001). 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

The mean score for the patients’ state of health in 2015 in the booster AIT group was 1.52, 

whereas the score in the control group was 2.52. This difference was statistically significant 

(P<0.001). In the booster AIT group, 92% of the patients evaluated their state of health in 

2015 as “significantly better” or “slightly better”, whereas 46% of the patients in the control 

group gave the same ratings (Table 3). 

The quality of life assessment showed that both study groups had similar symptom scores 

before the start of the grass pollen season (1.27 in the booster AIT group and 1.66 in the 

control group). During and at the end of the pollen season (Visits 5, 6, and 7), the patients in 

the booster AIT group reported continuously better quality of life results (0.99, 0.87, and 

0.48, respectively) than did the patients in the control group (1.88, 1.43 and 0.94, 

respectively). These findings are statistically significant at Visits 5, 6, and 7 (P<0.01 at Visit 

5, and P<0.05 at both Visits 6 and 7) (Table 2). 

The majority of patients in the booster AIT group evaluated the tolerability of all four 

injections as “very good” or “good” (77% to 84% for each injection), and no patient judged 

the tolerability as “poor”. Also, the large proportion of investigators rated the tolerability as 

“very good” or “good” (84% to 95% for each injection). 

The majority of the booster AIT patients (71.4%) did not suffer from any complaints at the 

injection site, while 28.6% of subjects reported expected AEs such as itching and swelling. 

Two AEs reported by two different patients (3.6%) were related to the treatment medication 

but did not occur at the injection site: rhinitis-related discomfort and unspecific headache. A 

large proportion of the booster AIT patients (96.4%) did not suffer from any AE other than 

complaints at the injection site. There were no reports of SAEs, cases of fatality, anaphylaxis, 

or the need for adrenaline injections.  
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Discussion 

This is the first study to evaluate the efficacy of preseasonal, optimised, ultra-short-course 

SCIT with MPL
®

 as a ‘booster treatment’ for patients with recurrent seasonal allergic rhinitis 

caused by grass pollen after a successful first treatment course (SLIT or SCIT; any product) 

at least five years prior to this new course of AIT. Moreover, this investigation analysed the 

CSMS and other outcome parameters as recommended by the EAACI as clinical endpoints in 

field trials of AIT (27). 

POLLINEX
®
 Quattro products are designed to be used as (short-course) preseasonal vaccines 

and have demonstrated their efficacy in several pivotal trials with pollen-allergic patients (19-

23). Therefore, these vaccines may be ideal candidates for booster therapy of patients with 

recurrent symptoms. In our trial, the efficacy of this booster AIT was demonstrated by a 

38.4% reduction in the CSMS in the booster AIT group compared with the control group 

throughout the entire 30 days of the peak grass pollen season. This effect on the CSMS was 

mirrored in the percentage of patients not needing to take any symptomatic medication. 

During the grass pollen season of 2015, 34% of the booster AIT group required no such 

medication in contrast to only 2% of patients in the control group. 

Clinical data on revaccinated AIT patients are indeed limited. One long-term prospective 

study over 15 years evaluated the efficacy of sublingual revaccination in patients with 

recurrent allergy symptoms (32). These first clinical data on SLIT revaccination indicated 

that patients responded to a second course of SLIT more rapidly than to the first. Other 

studies investigating revaccination with SCIT clearly indicated a similar benefit in patients 

who had received SCIT in the past. In 1994, Ebner et al. (24) conducted a study on 

revaccinating patients who had recurrent grass/rye pollen allergy symptoms after they had 

previously undergone successful immunotherapy for an average of 3 years. Actively treated 
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patients received a booster immunotherapy with six low-dose injections or 11 high-dose 

injections. Though limited in its study design, their results confirmed an improvement of up 

to 70.8% in the symptom scores for the actively treated groups. Another study by Horak et al. 

evaluated the “booster effect” of adsorbed grass pollen L-tyrosine as a way to complete a 

previous AIT with a pollen mix extract in order to gain full tolerance to grass pollen (26). 

Whereas patients who were treated using a specific hyposensitisation solution reported an 

improvement of 10%, patients receiving the additional L-tyrosine booster reported an “add-

on” benefit of a further 10%. In line with the results from the studies discussed above, we 

found a 57% reduction in rhinitis and conjunctivitis symptoms in patients who received ultra-

short-course booster therapy because of recurrent allergic symptoms. 

Patient-reported outcomes, such as the Rhinoconjunctivitis Quality of Life Questionnaire 

(RQLQ), are regarded as another important outcome parameter in clinical trials on AIT (27). 

Our study yielded significant differences in the RQLQ favouring booster AIT over 

pharmacotherapy alone. This analysis clearly demonstrates that patients with recurrent 

symptoms (after initially improving under previous SCIT) benefit from ultra-short-course 

booster therapy already in the first year after revaccination with respect to their daily routine 

and activities. These results are in line with those for the patients’ (general) state of health: 

92% of the patients after booster therapy reported a “significantly better” or “slightly better” 

state of health in 2015 than in the year before, which was only reported by 46% of the 

patients in the control group. 

Another aspect of this trial focused on the safety and tolerability of booster therapy with an 

MPL®-enhanced SCIT allergoid product in patients with recurrent symptoms. Previous 

clinical trials investigating the same product have confirmed its good safety profile (9, 19-21, 

33-35). In a double-blind, placebo-controlled trial, DuBuske et al. found no major differences 

between actively treated and placebo-treated grass pollen–allergic patients with regard to 
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systemic AEs (22). The safety of allergoids was also confirmed by two large surveys 

investigating the risk factors of allergen preparations (36, 37). The reported good safety 

profile is most probably due to the reduction in the allergenicity of the allergoids in 

comparison with the native allergens, while the impact of these allergoids on the 

immunogenic processes remains intact and is enhanced by MPL® (38). In our trial, two 

systemic reactions (in two actively treated patients) were found, both of which were mild. 

Furthermore, the patients themselves rated the tolerability of the active treatment as “very 

good” or “good” (77% to 84% for each injection), which corresponds to the patient-rated 

tolerability results for MPL®-enhanced SCIT of “very good” or “good” (93% to 97%) 

reported in double-blind, placebo-controlled trials (9, 21). Taken together, this open trial did 

not reveal any relevant increase in AEs under MPL
®

-enhanced booster SCIT. 

One limitation of this study is the lack of randomisation. Instead, patients chose the therapy 

based on their personal experience and preference. Randomisation aims to reduce baseline 

discrepancies between groups. Surprisingly, although random allocation did not take place, 

the two groups showed no major differences regarding demographic data and disease-related 

baseline parameters. The preponderance of male patients in the AIT group has been described 

before (39). Another limitation is that symptomatic medication use in the grass pollen season 

in the year before and in the year during the study was enquired retrospectively. Thus, the 

accuracy could be restricted since it is sometimes difficult for patients to remember a special 

situation in the past. 

The strength of this non-interventional study lies in the availability of a control group. The 

booster AIT group and the control group were well balanced, and the number of patients in 

both groups delivering diary data for the CSMS analysis was almost identical. Although both 

groups received highly efficient symptomatic medication during the pollen season, the 

booster AIT group still showed a lower CSMS during the pollen peak, demonstrating the 
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efficacy of the ultra-short-course booster therapy. 

In conclusion, this non-interventional study clearly indicates that patients with recurrent grass 

pollen allergy symptoms and a history of a previous AIT of any route or course that at first 

successfully reduced the symptoms benefit from a new round of ultra-short-course SCIT 

(booster) compared with patients using standard pharmacotherapy alone. Although the 

influence of the booster injection on immunological parameters could not be investigated in 

this non-interventional study, the clinical effects of this ultra-short-course booster therapy 

have been demonstrated using state-of-the-art endpoints as recommended and standardised by 

the EAACI (27). Moreover, this booster treatment is safe and its tolerability is comparable to 

that found after short-course treatment with a first round of AIT. 
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Table 1: Demographic data 

 

  

 Treatment 

Total  
 Booster AIT 

Group Control Group 

Age, y N 107 56 51 

Mean ± SD 39.30 ± 14.87 40.46 ± 14.28 38.02 ± 15.53 

Median (IQR 25-75) 39 (28 - 49) 40 (32 - 49) 34 (26 - 49) 

Sex, N (%) Female 57 (53.3%) 27 (48.2%) 30 (58.8%) 

Male 50 (46.7%) 29 (51.8%) 21 (41.2%) 

Abbreviations: AIT, allergen immunotherapy; N, number of patients; SD, standard deviation; IQR, interquartile range 
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Table 2: CSMS, dSS, dMS, and Mini-RQLQ. P values comparing the two treatment 

groups. 

Treatment group 

CSMS 

daily 

mean 

30 days 

dSS 

daily mean 

30 days 

dMS 

daily mean 

30 days 

Mini-RQLQ 

      Visit 1 Visit 5 Visit 6 Visit 7 

Control 
Group 

Number of 
patients 

valid 46 46 46 43 46 42 40 

missing 5 5 5 8 5 9 11 

Mean ± SD  1.9 ± 1.14 0.92 ± 0.57 0.98 ± 0.80 
1.66 ± 

1.50 

1.88 ± 

1.35 

1.43 ± 

1.20 

0.94 ± 

1.22 

Median  (IQR 25 - 75) 
1.96 (1.21 

- 2.48) 

0.88 (0.36 - 

1.33) 

0.87 (0.36 - 

1.42) 

1.71 

(0.21 - 

2.64) 

1.68 

(0.70 - 

2.64) 

1.29 

(0.43 - 

2.30) 

0.39 

(0.16 - 

1. 07) 

Booster 
AIT 
Group 

Number of 
patients 

valid 49 49 49 53 51 48 50 

missing 7 7 7 3 5 8 6 

Mean ± SD  
1.17 ± 

0.93 
0.65 ± 0.49 0.52 ± 0.68 

1.27 ± 

1.26 

0.99 ± 

0.85 

0.87 ± 

0.89 

0.48 ± 

0.72 

Median  (IQR 25 - 75) 
1.07 (0.33 

- 1.95) 
0.54 (0.2 - 1) 

0.3 (0 - 

0.85) 

0.43 

(0.07 - 

2.57) 

0.79 

(0.21 - 

1.57) 

0.5 

(0.09 - 

1.46) 

0.14 (0 - 

0.52) 

P value 

 

0.001 0.022 0.001 0.255 0.001 0.013 0.013 

AIT, allergen immunotherapy; CSMS, Combined Symptom and Medication Score; dSS, Daily Symptom Score; dMS, Daily 

Medication Score; Mini-RQLQ, Mini–Rhinoconjunctivitis Quality of Life Questionnaire; SD, standard deviation; IQR, interquartile 

range 

 

 

 

Table 3: Patients' evaluation of their state of health during the grass pollen season 2015 

  

 Treatment 

Total  
 Booster AIT 

Group Control Group 

State of 
health 2015, 
N (%) 

1 = significantly better 32 (32.6%) 29 (58.0%)  3 (6.3%) 

2 = slightly better 36 (36.7%) 17 (34.0%) 19 (39.6%) 

3 = unchanged 27 (27.6%) 3 6.0%) 24 (50.0%)  

4 = worse 3 (3.1%) 1 (2.0%) 2 (4.2%) 

AIT, allergen immunotherapy; N, number of patients 
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March               June             September 2015 

 

 

 

 

Parameters to be 
checked 

V1 V2 V3 V4 V5 
Start of 
grass 
pollen 
season 

V6 
Peak 
grass 
pollen 
season 

V7 
End of 
pollen 
season 

Decision/Documentation 
of therapy, permission of 
data use 

X       

Injections for booster AIT 
group 

X* X* X* X*    

Detection of AEs, SAEs X X X X X X X 

Evaluation of tolerability 
of injection by patient and 
physician 

 X X X X   

Retrospective 
documentation of 
intensity 

 Rhinitis symptoms 

 Conjunctivitis 
symptoms 

X**      X*** 

Rhinoconjunctivitis 
Quality of Life 
Questionnaire (RQLQ) 

X    X X X 

Distribution of diaries: 
Documentation of  

 Rhinitis symptoms 

 Conjunctivitis 
symptoms 

 Use of rescue 
medication 

    X X  

Patient’s condition in 
2015 compared to that in 
2014 

      X 

Abbreviations: AIT, allergen immunotherapy; AE, adverse event; SAE, severe adverse event 

* Retrospective or concomitant documentations of injections  

**Intensity of symptoms in 2014 

***Intensity of symptoms in 2015 

Figure 1: Study overview. 
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Figure 2: CONSORT flow diagram. 
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Figure 3: Daily mean of the CSMS during the peak of the grass pollen season of 30 days 

in 2015. 
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