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Abstract 

Background: Allergic rhinitis affects around one quarter of the Western European population. Prophylactic allergen 
immunotherapy may be useful to reduce the risk of acute symptomatic attacks (hayfever). A five‑grass pollen extract 
sublingual immunotherapy (5GPE‑SLIT) has been developed for the treatment of allergic rhinitis to grass pollen. The 
objective of this study was to describe real‑world treatment patterns with 5GPE‑SLIT in France with respect to the 
prescribing information.

Methods: This prospective cohort study was conducted by 90 community and hospital allergists. Adults and chil‑
dren (> 5 years old) starting a first treatment with 5GPE‑SLIT prior to the 2015 pollen season were eligible. Data was 
collected at the inclusion visit and at the end of the pollen season. The primary outcome variable was compatibility of 
5GPE‑SLIT prescription with the prescribing information. This was determined with respect to four variables: (1) inter‑
val between 5GPE‑SLIT initiation and onset of the pollen season ≥ 3 months, (2) age of patient ≥ 5 years, (3) intermit‑
tent symptoms or mild symptom severity (4) confirmatory diagnostic test. At study end, symptoms reported during 
the pollen season and any modifications to treatment or adverse events were documented.

Results: 280 adults and 203 children were enrolled. The prescribing information was respected for 82.5% of adults 
and 86.7% of children. A skin test was performed for all patients. 5GPE‑SLIT was started 3–5 months before the pol‑
len season for 85.3%. Treatment was discontinued before the start of the pollen season in 11.0% of patients overall, 
generally because of an adverse event (78.8% of discontinuations). The mean duration of treatment was 5.2 months in 
adults and 5.6 months in children. At the end of follow‑up, symptoms during the pollen season were intermittent for 
75.0% of adults and 85.7% of children, and severity was mild for 61.8 and 66.0% respectively. During 5GPE‑SLIT, the fol‑
lowing symptoms reported during the previous year were not reported again in > 50% of patients: nasal congestion, 
rhinorrhoea, repeated sneezing, conjunctivitis and nasal pruritus.

Conclusions: 5GPE‑SLIT use was generally consistent with prescribing recommendations and was associated with an 
improvement of AR severity, with resolution of the principal AR symptoms in around half the patients treated.

Trial registration EUPAS9358. Registered 13 May 2015. Not prospectively registered. http://www.encep p.eu/encep p/
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Background
Allergic rhinitis is a frequent and debilitating condition 
characterised by inflammation of the nasal epithelium in 
response to an airborne environmental allergen, leading 
to symptoms of rhinorrhoea, repetitive sneezing, blocked 
nose and nasal irritation [1, 2]. The prevalence of clini-
cally-confirmed allergic rhinitis in the general popula-
tion in Western Europe has been estimated as 23% (24.5% 
in France) [3], and other general population studies in 
France using screening questionnaires in telephone inter-
views have yielded similar prevalence rates [4]. Allergic 
rhinitis is associated with deteriorated quality of life [5–
7] and comorbidity with a number of other conditions, 
notably asthma and sleep disturbances [7, 8]. The allergic 
rhinitis and its impact on asthma (ARIA) working group 
has proposed a classification of allergic rhinitis into per-
sistent versus intermittent and mild versus moderate-
severe, which is now generally accepted [2]. In Western 
Europe, grass pollens are a major source of allergens 
responsible for allergic rhinitis, [9] with around half of all 
subjects with allergic rhinitis identified in a general pop-
ulation survey testing positive for grass-pollen-specific 
IgE [3]. A survey in South-East France found that pollen-
specific IgEs were detectable in 11% of a random sample 
of the general population [10].

Historically, conventional treatment of allergic rhinitis 
has been principally symptomatic, through use of oral 
or topical antihistamines as needed to relieve symptoms 
[11]. In patients with moderate or severe persistent aller-
gic rhinitis, the most recent ARIA guidelines recom-
mend long-term prophylactic therapy with intranasal 
corticosteroids, a second-generation antihistamine or a 
leukotriene antagonist [2]. In case of failure of pharma-
cotherapy, allergen immunotherapy should be considered 
[2]. Allergen immunotherapy involves administering high 
doses (either directly of after up-titration from on initial 
low dose, of a specific allergen source in order to induce 
tolerance to it by rebalancing the immune system and 
thereby to reduce the risk of a symptomatic allergic reac-
tion when the patient is exposed to the causative agent 
[11, 12]. Allergen immunotherapy can be administered 
by either the subcutaneous (SCIT) or sublingual (SLIT) 
route. The sublingual route has been better validated in 
clinical trials and appears to be safer [13]. A number of 
SLIT preparations have been introduced into clinical 
practice over the last decade.

In the case of allergic rhinitis triggered by grass pollen, 
a SLIT preparation has been developed containing pollen 
allergens from five common grasses, namely cock’s-foot 
(Dactylis glomerata L.), sweet vernal grass (Anthox-
anthum odoratum L.), perennial ryegrass (Lolium per-
enne L.), common meadow-grass (Poa pratensis L.) and 
meadow cat’s-tail (Phleum pratense L.). This five-grass 

pollen extract SLIT (5GPE-SLIT) is administered in 
the form of 100 and 300  mg sublingual tablets around 
4 months before the beginning of the pollen season until 
the end of the season.

The efficacy and safety of 5GPE-SLIT has been demon-
strated in three large randomised clinical trials [14–16] 
to be effective in preventing symptoms of allergic rhini-
tis due to grass pollen and to be well tolerated. In conse-
quence, this treatment is now approved in Europe and in 
the USA as a prescription medication for the treatment 
of grass pollen allergic rhinitis with or without conjunc-
tivitis in adults, adolescents and children (above the age 
of 5) with clinically relevant symptoms, confirmed by a 
positive skin test or a positive titre of specific grass pollen 
IgE.

However, there is little information on how 5GPE-
SLIT is used in everyday clinical practice or on its effec-
tiveness and tolerability outside the context of a clinical 
trial. The primary objective of the present study was to 
describe indications for 5GPE-SLIT, treatment period 
and concomitant allergy medications under real-world 
conditions during the 2015 pollen season. Secondary 
objectives were to describe the characteristics of the pre-
scribing physicians and the treated patients and to docu-
ment treatment discontinuation and the occurrence of 
any adverse events.

Methods
This was a prospective cohort study conducted in France 
of patients starting treatment with 5GPE-SLIT for the 
2015 pollen season and followed throughout the pol-
len season. The conduct of the study was supervised by 
a steering committee composed of two allergists and a 
biostatistician. The study was mandated by the French 
Health Technology Assessment agency (HAS; Haute 
Autorité de la Santé) as a post-marketing commitment at 
the time of approval of the medication in France, and the 
study protocol was approved by the HAS.

Participating physicians
The study was conducted by community and hospital 
allergists identified from an exhaustive national list. All 
allergists on this list were contacted and invited to par-
ticipate in the study and all allergists who accepted to 
participate were enlisted.

Patients
Each participating physician was expected to enrol all 
patients fulfilling the eligibility criteria attending a con-
sultation during a 3  month period between December 
2014 and February 2015 (prior to the 2015 pollen season), 
up to a maximum of ten patients per physician. Adults 
and children (aged 5–18 years) who were starting a first 
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treatment with 5GPE-SLIT and who agreed to participate 
in the study were eligible. Patients previously treated by 
5GPE-SLIT, participants in clinical trials, patients unable 
to complete the study questionnaires and patients who 
were not expected to be followed throughout the pollen 
season (for example, patients planning to move house) 
were excluded.

A reference set of patients representative of all those 
prescribed 5GPE-SLIT in France was obtained using a 
health insurance database, the Echantillon Généraliste de 
Bénéficiaires (EGB), which represents a permanent sam-
ple of individuals selected at random from 1/97th of the 
nationwide French claims database, consisting of around 
700,000 individuals representative of the French popula-
tion. The EGB database contains information on all eli-
gible medical expenditure reimbursed for each insurance 
beneficiary, including all medication prescribed and the 
date of prescription. All patients in the EGB database 
prescribed 5GPE-SLIT for the first time during the study 
period (December 2014 to February 2015) were identified 
and information extracted on their demographic charac-
teristics and on all prescription of allergy medications.

Study procedures and data collection and outcome 
variables
Since this was an observational study, there were no pro-
tocol-specified study procedures. Data was collected at 
the inclusion visit and at the end of the study (end of the 
pollen season). For patients who did not return for a fol-
low-up consultation at the end of the pollen season, they 
were contacted by telephone by the study coordinating 
centre whenever possible.

Data was collected on paper questionnaires by the 
physician and by the patient. The physician completed 
a medical questionnaire at the inclusion visit and at the 
end of study visit. The patient completed an auto-ques-
tionnaire at the inclusion visit and another at the end of 
study visit.

Variables collected on the physician medical ques-
tionnaire included sociodemographic data on the 
patient, allergy history, comorbidities, previous allergy 
treatments, date of initiation of 5GPE-SLIT and dose, 
concomitant medications and, for the end-of-study 
questionnaire, any modifications to treatment or 
adverse events reported during the pollen season. 
Whether a diagnostic test had been performed was 
documented together with the class of test used (skin 
prick test, specific IgE assay, nasal irritation test) and 
whether the test was positive or not. Participating phy-
sicians followed their routine practice with respect to 
the exact nature of the test (e.g. type of pollen used) 
and the criterion for positivity (e.g. weal size). The 

physician also provided details of their own allergol-
ogy qualifications, where they practiced and their age 
and gender. At inclusion, the patient rated the personal 
importance of 25 treatment needs on a five-point Lik-
ert scale (Patient Needs Questionnaire; PNQ) and then, 
at the end of the study, rated the extent to which these 
same needs were met by treatment (Patient Benefit 
Questionnaire; PBQ). The PNQ-PBQ has previously 
been validated in patients with allergic rhinitis [17] 
and was used here in a validated French translation. A 
treatment impact score, which could range from 0 (no 
impact) to 4 (major benefit), was generated for each 
patient using the data from the PNQ-PBQ [17, 18].

Outcome variables
The primary outcome variable was the compatibility 
of prescription with the recommendations in the pre-
scribing information. These recommendations specify 
the indication for 5GPE-SLIT as “Treatment of grass 
pollen allergic rhinitis with or without conjunctivitis 
in adults, adolescents and children (above the age of 5) 
with clinically relevant symptoms, confirmed by a posi-
tive cutaneous test and/or a positive titre of the specific 
IgE to the grass pollen.” Compatibility was determined 
on the basis of four criteria, namely (1) an interval 
between 5GPE-SLIT initiation and the onset of the pol-
len season ≥ 3  months, (2) age of patient ≥ 5  years, (3) 
symptom frequency rated as intermittent or symptom 
severity rated as mild (4) diagnosis confirmed by a posi-
tive skin-prick test and/or a positive specific IgE assay. 
The time of initiation of 5GPE-SLIT with respect to the 
onset of the pollen season was calculated by compar-
ing the date of the inclusion visit at which 5GPE-SLIT 
was prescribed and the beginning of the pollen season 
as declared by the French aerobiology surveillance net-
work (Réseau National de Surveillance Aérobiologique; 
RNSA). Allergic rhinitis symptoms were categorised as 
intermittent or persistent and mild or moderate-severe 
based on the 2001 ARIA classification [19]. Medica-
tions used were classified according to the ATC system 
[20] and divided into maintenance treatments, taken 
every day to prevent occurrence of allergic symptoms 
and acute treatments taken as needed to control allergy 
symptoms. Adverse events occurring during the 2015 
pollen season were documented at the final study visit 
(or at any unprogrammed intermediate visit) and were 
classified according to the terminology of the Medi-
cal Dictionary for Regulatory Activities (MedRA; 2016 
version).
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Statistics
The target population was established at 450 patients 
(300 adults and 150 children) in order to determine the 
principal study variables with a precision of 2.5–5.7% for 
observed frequencies of 5–50%. In order to achieve this 
target, it was anticipated that ninety participating phy-
sicians would need to recruit an average of five patients 
each. Assuming that certain physicians who accepted to 
participate would not in fact recruit any patients, the tar-
get number of participating physicians was 120 (75% of 
active participants). The analysis was performed on the 
analysable population, defined as all patients fulfilling the 
eligibility criteria, for whom data were available at the 
inclusion visit and at the end of study visit. Separate anal-
yses were performed for adults aged ≥ 18 years and chil-
dren. A comparison between the analysable patient set 
and all patients prescribed 5GPE-SLIT in the EGB data-
base was performed. The analysis was purely descriptive. 
Continuous variables are described as mean values with 
standard deviation (SD), median and range. Categorical 
and ordinal variables are presented as frequency counts 
and percentages. 95% confidence intervals (95% CI) were 
calculated for the principal variables of interest. Miss-
ing data were not imputed. All analyses were performed 
using  SAS® software version 9.3.

Ethical considerations
The study protocol received all legal authorisations from 
the National Medical Council (CNOM), the National 
Advisory Committee on Medical Research Informa-
tion (CCTIRS) and the French national data protec-
tion agency (CNIL). Since the conduct of the study had 
no influence on patient care and there were no specific 
study interventions, ethical committee clearance was 
not required. All patients provided written informed 
consent to be contacted by the study coordinating cen-
tre if necessary, and all nominative data collected in the 
study questionnaires was rendered anonymous before 
entry into the study database. The study was registered 
with the EUPAS registry as 9358 and conducted accord-
ing to ENCePP guidance on methodological standards in 
pharmacoepidemiology.

Results
Participants
Of 1731 allergists contacted, 294 (17.0%) replied to the 
invitation and 193 of these (11.1% of those contacted) 
agreed to participate in the study. Ninety of these physi-
cians enrolled at least one patient. All but four physicians 
considered themselves to have expertise in allergology.

A total of 524 patients were enrolled into the study, of 
whom 483 (280 adults and 203 children) were analysable. 

An end-of-study physician questionnaire was unavailable 
for the remaining 41 patients (reasons unknown), who 
did not return for a follow-up consultation and could not 
be contacted by telephone. These patients thus could not 
be evaluated and were excluded from the analysis popu-
lation (Fig.  1). The sociodemographic and clinical char-
acteristics of the analysable population are presented in 
Table 1. The children were principally boys whilst adults 
were equally divided between men and women. Aller-
gic rhinitis was associated with conjunctivitis in the 
majority of cases. Around half of the patients presented 
other allergic conditions, mostly asthma. During aller-
gic episodes in the previous pollen season, the majority 
of patients presented persistent symptoms which were 
moderate to severe according to the ARIA classification 
[19]. At least one specific grass pollen allergy test had 
been performed in all patients, a skin prick test in all but 
four patients and a specific IgE assay in around half. Dur-
ing the previous pollen season, maintenance treatments 
had been prescribed to three-quarters of the patients 
and acute treatments to a little under half. In both cases, 
systemic antihistamines were the most frequently pre-
scribed medication.

In the reference sample taken from the EGB database, 
seventy health insurance beneficiaries were identified 
who had received a first prescription of 5GPE-SLIT 
during the study period. Overall, the characteristics of 
the analysable patients were comparable to those in the 
EGB sample (Additional file 1: Table S1).

Treatment by 5GPE‑SLIT
Treatment by 5GPE-SLIT was initiated at least 
3  months before the onset of the pollen season, as 
specified in the prescribing information, in 412 patients 
(85.3%), principally during the third month (Fig. 2). The 
mean interval between initiation of 5GPE-SLIT and the 
onset of the pollen season was 109 ± 16 days.

Enrolled pa�ents
N =  524

Analysable popula�on
N =  483

Lost to follow-up
(no end-of-study physician

ques�onnaire available)
N = 41

Adults
N =  280

Chilldren
N =  203

Fig. 1 Patient disposition
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At least one inconsistency with the recommended pre-
scribing information was found for 13.3% of children 
and 17.5% of adults, mainly with respect to initiation of 
5GPE-SLIT less than 3 months before the start of the pol-
len season (Table 2).

The mean duration of treatment by 5GPE-SLIT was 
5.6 ± 1.9  months in children and 5.2 ± 2.0  months in 
adults. Fifty-three patients (11.0%; 18 children and 
35 adults) had discontinued 5GPE-SLIT before the 

beginning of the pollen season, principally within the 
first 2 months. The principal reason for stopping treat-
ment before the pollen season was the occurrence of 
an adverse event (Table  3). For the remaining patients 
continuing treatment, the mean duration of treatment 
after the onset of the pollen season was 72.9 ± 23.8 days 
in children and 72.7 ± 24.9  days in adults. At the last 
follow-up visit, the majority of patients had discontin-
ued 5GPE-SLIT, usually due to the end of the planned 

Table 1 Demographic and clinical characteristics of the analysable population

ARIA allergic rhinitis and its impact on asthma, SD standard deviation
a For the previous (2014) pollen season

Children
(N = 203)

Adults
(N = 280)

Total
(N = 483)

Gender (n,%; male) 129 (63.5%) 139 (49.6%) 268 (55.5%)

Age (mean ± SD; years) 11.8 (3.4) 33.8 (10.9) 24.5 (13.9)

Smoker or ex‑smoker (n, %) 3 (1.5%) 74 (26.4%) 77 (15.9%)

Living in an urban environment (n, %) 88 (43.3%) 167 (59.6%) 255 (52.8%)

Age at onset of allergic rhinitis (mean ± SD; years) 7.8 (3.3) 18.6 (9.9) 14.1 (9.5)

Allergic rhinitis with conjunctivitis (n, %) 170 (83.7%) 244 (87.1%) 414 (85.7%)

Other allergic conditions (n, %)

 None 90 (44.3%) 143 (51.1%) 233 (48.2%)

 Asthma 84 (41.4%) 96 (34.3%) 180 (37.3%)

 Eczema 32 (15.8%) 30 (10.7%) 62 (12.8%)

 Food allergy 14 (6.9%) 16 (5.7%) 30 (6.2%)

 Urticaria 6 (3.0%) 12 (4.3%) 18 (3.7%)

Other associated chronic disease 9 (4.4%) 20 (7.1%) 29 (6.0%)

Symptom  frequencya (ARIA classification) (n, %)

 Intermittent 30 (14.8%) 34 (12.1%) 64 (13.3%)

 Persistent 173 (85.2%) 246 (87.9%) 419 (86.7%)

Allergy  severitya (ARIA classification) (n, %)

 Mild 15 (7.4%) 4 (1.4%) 19 (3.9%)

 Moderate or severe 188 (92.6%) 276 (98.6%) 464 (96.1%)

Specific grass pollen allergy test performed (n, %) 203 (100.0%) 280 (100.0%) 483 (100.0%)

 Skin prick test 200 (98.5%) 279 (99.6%) 479 (99.2%)

 Anti‑grass pollen IgE assay 113 (55.7%) 143 (51.1%) 256 (53.0%)

 Nasal irritation test None None None

Maintenance treatment previously  prescribeda (n, %) 156 (76.8) 209 (74.6%) 365 (75.6%)

 Systemic antihistamines 142 (70.0%) 195 (69.6%) 337 (69.8%)

 Topical decongestants and other preparations 62 (30.5%) 85 (30.4%) 147 (30.4%)

 Topical corticosteroids 62 (30.5%) 79 (28.2%) 141 (29.2%)

 Systemic decongestants and anti‑allergic drugs 34 (16.7%) 41 (14.6%) 75 (15.5%)

 Inhaled sympathomimetic drugs 21 (10.3%) 12 (4.3%) 33 (6.8%)

 Other 13 (6.4%) 14 (5.0%) 27 (5.6%)

Acute treatment previously  prescribeda (n, %) 101 (49.8%) 119 (42.5%) 220 (45.5%)

 Systemic antihistamines 41 (20.2%) 56 (20.0%) 97 (20.1%)

 Topical decongestants and other preparations 39 (19.2%) 37 (13.2%) 76 (15.7%)

 Topical corticosteroids 38 (18.7%) 27 (9.6%) 65 (13.5%)

 Systemic decongestants and anti‑allergic drugs 42 (20.7%) 45 (16.1%) 87 (18.0%)

 Inhaled sympathomimetic drugs 26 (12.8%) 21 (7.5% %) 47 (9.7%)
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treatment course (Table 3). Only two adult patients dis-
continued treatment during the pollen season due to 
the occurrence of an adverse event. The proportion of 
patients still taking 5GPE-SLIT was 64.7% 60 days into 

the pollen season, 42.5% after 75 days and 19.1% after 
90 days.

Allergy symptoms during 5GPS‑SLIT and comedication
During the 2015 pollen season, 27 children (13.3%) and 
64 adults (22.9%) presented persistent allergy symp-
toms. Allergy severity was rated as moderate-severe for 
69 children (34.0%) and 107 adults (38.2%). Around two-
thirds of all patients evolved from persistent symptoms 
or moderate-severe rhinitis in 2014 to intermittent symp-
toms and mild rhinitis in 2015 whilst taking 5GPE-SLIT 
(Table 4).

For the most frequent symptoms of rhinitis, around 
half the patients who had reported individual symptoms 
during the previous (2014) pollen season, reported that 
these symptoms were absent during the 2015 pollen sea-
son whilst receiving 5GPE-SLIT (Table 5).

During the 2015 pollen season, 141 patients (29.2%; 
53 children and 88 adults) received a maintenance treat-
ment in addition to 5GPE-SLIT. This represents a reduc-
tion of 61.4%, in the proportion of patients prescribed 
maintenance treatments compared to the 2014 season. 
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Fig. 2 Time between treatment initiation and onset of pollen season

Table 2 Inconsistency of prescription with the prescribing information

NA not applicable
a Intermittent symptoms AND mild severity

Children
(N = 203)

Adults
(N = 280)

Total
(N = 483)

At least one inconsistency 27 (13.3%) 49 (17.5%) 76 (15.7%)

Children aged < 5 years None NA None

5GPE‑SLIT started < 3 mo before pollen season 23 (11.3%) 48 (17.1%) 71 (14.7%)

Symptoms not clinically  relevanta 4 (14.8%) 1 (2.0%) 5 (6.6%)

No confirmatory diagnostic test of pollen allergy None None None

Table 3 Reasons for discontinuation of 5GPE-SLIT before the end-of-study follow-up visit

Reasons for discontinuation are not mutually exclusive and more than one reason can this be documented in any given patient

Children
(N = 203)

Adults
(N = 280)

Total
(N = 483)

Discontinuation before the start of the pollen season N = 18 N = 34 N = 52

 Planned end of treatment course 1 (5.6%) 2 (5.9%) 3 (5.8%)

 Patient decision 2 (11.1%) 3 (8.8%) 5 (9.6%)

 Occurrence of an adverse event 14 (77.8%) 27 (79.4%) 41 (78.8%)

 Other 1 (5.6%) 2 (5.9%) 3 (5.8%)

Discontinuation after the start of the pollen season N = 150 N = 191 N = 341

 Planned end of treatment course 136 (90.7%) 172 (90.1%) 308 (90.3%)

 Patient decision 5 (3.3%) 8 (4.2%) 13 (3.8%)

 Lack of efficacy 1 (0.7%) 1 (0.5%) 2 (0.6%)

 Occurrence of an adverse event None 2 (1.0%) 2 (0.6%)

 Other 3 (2.0%) 1 (0.5%) 4 (1.2%)

 Not documented 5 (3.3%) 7 (3.7%) 12 (3.5%)
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This reduction was observed for all classes of medication 
(Fig.  3). This reduction in prescription of maintenance 
treatments is accompanied by an increase in prescription 
of acute treatments: 297 patients (61.5%; 126 children 
and 171 adults) received at least one prescription dur-
ing 2015, representing an increase of 35.0% compared to 
2014. This increase was particularly noticeable for pre-
scription of systemic antihistamines.

The mean treatment impact score was 2.2 ± 1.0 
(median 2.3) in children and 2.3 ± 0.9 (median 2.4) in 
adults. The treatment impact score was ≥ 1, indicating 
at least some benefits, in 168 children (87.0%) and in 238 
adults (90.5%). The individual items of the patient impact 
score with the largest differences in rating between the 
inclusion and end-of-study visit were itching in the nose, 
eyes or palate, relief of runny or stuffed-up nose and relief 
of all symptoms (Additional file 1: Table S2).

Tolerability
A total of 255 adverse events were reported by 122 
patients during the course of the study. The proportion 
of patients reporting adverse events was similar in chil-
dren (23.2%) and adults (26.8%) (Table  6). The majority 
of these adverse events were considered to be related to 
5GPE-SLIT. The most frequent of these related adverse 
events were throat irritation in 27 patients, oral pruri-
tus in 19 patients and mouth oedema in 12 patients. No 
other related adverse event was reported in more than 
ten patients. Eleven events in four patients were classi-
fied as serious (two cases of dyspnoea, and one case each 
of abdominal pain, throat tightness, lip oedema, gingival 
oedema, swollen tongue, cough, dyspnoea, chest discom-
fort and oropharyngeal discomfort) and nine events in 
eight patients were unexpected (not listed in the sum-
mary of product characteristics), including two cases of 
aphthous ulcers and one case each of mouth mucosal 
rash, gum oedema, papular rash, sensation of suffocat-
ing, sensation of foreign bodies in the eye and nasal ulcer. 

One adverse event (the case of gum oedema) was both 
serious and unexpected.

Discussion
The primary objective of this study was to evaluate the 
coherence of real-world prescription of 5GPE-SLIT with 
the prescribing recommendations. We found that this 
coherence was high, with all conditions of the indication 
being respected for over eight out of ten patients. There 
were no breaches of the prescribing information with 
regard to the lower age limit for prescription to children, 
nor for the requirement for a positive pollen allergy test. 
The principal inconsistency with the prescribing infor-
mation (71 out of 76 cases) related to the initiation of 
treatment less than 3 months before the onset of the pol-
len season. However, it should be noted that it is not pos-
sible to predict exactly when the pollen season will begin, 
and this date may vary considerably from year to year 
depending on meteorological conditions. Prescription of 
5GPE-SLIT is restricted in France to physicians trained 
and experienced in the treatment of allergic disorders. In 
our sample of 90 physicians, 86 considered themselves to 
have expertise in allergology.

In terms of effectiveness, we observed that around two-
thirds of patients improved from persistent to intermit-
tent symptoms and from moderate-severe to mild disease 
compared to the previous pollen season. Around half 
the patients reported the absence of the most frequent 
symptoms of rhinitis during 5GPE-SLIT treatment. In 
terms of numbers needed to treat, this would represent 
a respectable benefit of 5GPE-SLIT. The data are difficult 
to compare with those obtained from interventional clin-
ical trials, due to the use of different measures of efficacy/
effectiveness and much stricter eligibility criteria [21]. 
However, data from the RNSA pollen surveillance net-
work (http://www.polle ns.fr/accue il.php) suggest that the 
2015 pollen season lasted somewhat longer than the 2014 
season and that similar mean maximum pollen counts 

Table 4 Evolution of symptom frequency and allergy severity between the 2014 and 2015 pollen seasons

Children
(N = 203)

Adults
(N = 280)

Total
(N = 483)

Change in symptom frequency between 2014 and 2015

 Not determined in 2015 2 (1.0%) 6 (2.1%) 8 (1.7%)

 Improved (persistent in 2014/intermittent in 2015) 146 (71.9%) 181 (64.6%) 327 (67.7%)

 Worsened (intermittent in 2014/persistent in 2015) 2 (1.0%) 5 (1.8%) 7 (1.4%)

 Unchanged between 2014 and 2015 53 (26.1%) 88 (31.4%) 141 (29.2%)

Change in allergy severity between 2014 and 2015

 Improved (moderate‑severe in 2014/mild in 2015) 122 (60.1%) 169 (60.4%) 291 (60.2%)

 Worsened (mild in 2014/moderate‑severe in 2015) 3 (1.5%) None 3 (0.6%)

 Unchanged between 2014 and 2015 78 (38.4%) 111 (39.6%) 189 (39.1%)

http://www.pollens.fr/accueil.php
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were reached in both years. For this reason, it is unlikely 
that the difference in symptom presentation between the 
2 years can be explained by a less intense pollen season 
in 2015.

Compared to the previous pollen season, the use of 
other maintenance treatments was reduced by two-
thirds. This would be expected since 5GPE-SLIT is 
prescribed instead of these medications in order to 
prevent allergic rhinitis symptoms. This reduction is 

compensated by an increase of prescription of the same 
medication for acute use on an as-needed basis, notably 
of systemic antihistamines. This may be a way to ensure 
that patients have a stock of medication available and 
ready to use in case of symptom occurrence. In terms of 
cost-saving, this might be a drawback.

The tolerability of 5GPE-SLIT in this study was accept-
able and consistent with what is known of the safety pro-
file of the medication [22]. The most frequent adverse 

Table 5 Evolution of symptoms between the previous (2014) and current (2015) pollen seasons

Children (N = 203) Adults (N = 283)

2014 pollen season 2015 pollen season 2014 pollen season 2015 pollen season

Reported symptoms, n (%)

 Unilateral nose symptoms 27 (13.3%) 23 (11.3%) 35 (12.5%) 53 (18.9%)

 Viscous purulent rhinorrhoea 12 (5.9%) 1 (0.5%) 7 (2.5%) 13 (4.6%)

 Abundant rhinorrhoea/posterior draining 94 (46.3%) 38 (18.7%) 154 (55.0%) 66 (23.6%)

 Facial pain 15 (7.4%) 5 (2.5%) 51 (18.2%) 18 (6.4%)

 Recurrent nose bleeds 28 (13.8%) 17 (8.4%) 15 (5.4%) 12 (4.3%)

 Hypo‑osmia 57 (28.1%) 18 (8.9%) 94 (33.6%) 44 (15.7%)

Reported symptoms most days, n (%)

 Watery rhinorrhoea 191 (94.1%) 102 (50.2%) 276 (98.6%) 130 (46.4%)

 Repetitive sneezing 192 (94.6%) 91 (44.8%) 275 (98.2%) 145 (51.8%)

 Blocked nose 171 (84.2%) 84 (41.4%) 243 (86.8%) 93 (33.2%)

 Nasal pruritus 154 (75.9%) 76 (37.4%) 243 (86.8%) 115 (41.1%)

 Signs of conjunctivitis 171 (84.2%) 86 (42.4%) 252 (90.0%) 118 (42.1%)

Symptom frequency, n (%)

 Less than 4 days per week 19 (9.4%) 151 (74.4%) 23 (8.2%) 183 (65.4%)

 More than 4 days per week 184 (90.6%) 50 (24.6%) 257 (91.8%) 90 (32.1%)

Symptom duration, n (%)

 Less than 4 weeks 17 (8.4%) 156 (76.8%) 16 (5.7%) 175 (62.5%)

 More than 4 weeks 186 (91.6%) 46 (22.7%) 264 (94.3%) 100 (35.7%)

Symptom impact: sleep, n (%)

 Normal 104 (51.2%) 174 (85.7%) 120 (42.9%) 227 (81.1%)

 Disturbed 99 (48.8%) 29 (14.3%) 160 (57.1%) 53 (18.9%)

Symptom impact: social and recreational activities, n (%)

 Normal 83 (40.9%) 174 (85.7%) 95 (33.9%) 234 (83.6%)

 Disturbed 120 (59.1%) 27 (13.3%) 185 (66.1%) 46 (16.4%)

Symptom impact: professional and/or school activities, n (%)

 Normal 95 (46.8%) 29 (14.3%) 116 (41.4%) 232 (82.9%)

 Disturbed 108 (53.2%) 172 (84.7%) 163 (58.2%) 47 (16.8%)

Symptom impact: uncomfortable symptoms, n (%)

 Not particularly uncomfortable 20 (9.9%) 155 (76.4%) 11 (3.9%) 199 (71.1%)

 Uncomfortable 183 (90.1%) 48 (23.6%) 269 (96.1%) 81 (28.9%)

Symptom frequency, n (%)

 Intermittent 30 (14.8%) 174 (85.7%) 34 (12.1%) 210 (75.0%)

 Persistent 173 (85.2%) 27 (13.3%) 246 (87.9%) 64 (22.9%)

Allergy severity, n (%)

 Mild 15 (7.4%) 134 (66.0%) 4 (1.4%) 173 (61.8%)

 Moderate or severe 188 (92.6%) 69 (34.0%) 276 (98.6%) 107 (38.2%)
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events reported were local oropharyngeal reactions such 
as throat irritation, oral pruritus and mouth oedema. As 
expected for an observational study, the rate of adverse 
event reporting was lower than that reported in inter-
ventional clinical trials [22]. Forty-three patients discon-
tinued 5GPE-SLIT due to the occurrence of an adverse 
event, but this happened before the start of the pollen 
season for all but two patients. Discontinuation before 
the start of the pollen season does not deprive the patient 
of a potentially successful therapy, since an alternative 
prophylactic treatment can be introduced.

Little published information is available on real-world 
use of 5GPE-SLIT. In a large multicentre observational 
study involving over 1400 patients with clinically relevant 

allergic symptoms caused by grass pollen performed in 
Germany [23], a fifty percent reduction in a combined 
rhinoconjunctivitis score compared to the previous pol-
len season was observed, associated with an improve-
ment in overall health perceptions and a low occurrence 
of adverse drug reactions. Similarly, in the SMILE study 
in Spain [24], conducted in 226 patients with allergic rhi-
noconjunctivitis, a reduction of fifty percent in the pro-
portion of patients with persistent moderate or severe 
AR was reported following initiation of 5GPE-SLIT, with 
concomitant improvements in symptoms and quality of 
life and a reduction in the use of concomitant anti-aller-
gic medications. Our findings are essentially consistent 
with those of these previous observational studies.

0 20 40 60 80 100

Systemic sympathomime�c drugs

Topical sympathomime�c drugs

Topical decongestants

Systemic decongestants

Systemic an�histamines

Acute medic�ons

Other

Inhaled sympathomime�c drugs

Systemic decongestants

Topical decongestants

Systemic an�histamines

Maintenance treatments

Propor�on of pa�ents (%)

2015 pollen season
2014 pollen season

Fig. 3 Comparison of prescription rates for acute and maintenance treatments for allergic rhinitis between the 2014 (grey square) and 2015 (black 
square) pollen seasons

Table 6 Adverse events reported during the study

Italic represents the number of adverse events (one patient could have several dares event, and could be removed for the 3 last items (unexpected adverse events, 
serious adverse events, unexpected and serious adverse events)

Number of patients presenting adverse events (n, %) Children
[N = 203]

Adults
[N = 280]

Total
[N = 483]

Any adverse event
Number of adverse events

47 (23.2%)
91

75 (26.8%)
164

122 (25.3%)
255

Adverse events related to 5GPE‑SLIT
Number of adverse events

36 (17.7%)
67

62 (22.1%)
140

98 (20.3%)
207

Unexpected adverse events related to 5GPE‑SLIT
Number of adverse events

3 (1.5%) 5 (1.8%) 8 (1.7%)

Serious adverse events related to 5GPE‑SLIT
Number of adverse events

2 (1.0%) 2 (0.7%) 4 (0.8%)
11

Serious and unexpected adverse events related to 5GPE‑SLIT
Number of adverse events

None 1 (0.4%) 1 (0.2%)
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This study has a number of strengths and limitations. 
The strengths include the relatively large number of 
patients enrolled, corresponding to around 6% of all 
patients prescribed 5GPE-SLIT in France during the 
2015 pollen season, and the low proportion of patients 
lost to follow-up (< 10%). In addition, a broad range of 
clinical variables, and their evolution over the course 
of the 2015 pollen season, were documented. The 
principal limitations are those inherent to all observa-
tional studies. Given that patients were recruited by a 
small number of voluntary participating physicians, an 
inclusion bias cannot be excluded. In this context, it is 
noteworthy that 68% of patients in the EGB reference 
sample were prescribed 5GPE-SLIT by their general 
practitioner, compared to only 24% in our study. The 
practice of participating physicians may thus not be 
representative of physicians prescribing 5GPE-SLIT in 
France. Nonetheless, the characteristics of the patients 
in our study are similar to those of the patients in the 
EGB reference sample. A second limitation is that there 
is no way of ascertaining whether the patients took 
their 5GPE-SLIT as prescribed, or that other prescrip-
tion medication evaluated (maintenance and acute 
treatments) were actually used.

In conclusion, this observational study has shown 
that, in real-world clinical practice, 5GPE-SLIT is pre-
scribed consistently with the prescribing information 
and presents a benefit-risk profile to that anticipated 
from the clinical trial programme.

Abbreviations
5GPE‑SLIT: five‑grass pollen extract sublingual immunotherapy; ARIA: allergic 
rhinitis and its impact on asthma; CCTIRS: National Advisory Committee 
on Medical Research Information; CNIL: French national data protection 
agency; CNOM: National Medical Council; EGB: Echantillon Généraliste de 
Bénéficiaires; HAS: Haute Autorité de la Santé; MedRA: Medical Dictionary for 
Regulatory Activities; NA: not applicable; PBQ: Patient Benefit Questionnaire; 
PNQ: Patient Needs Questionnaire; RNSA: Réseau National de Surveillance Aéro-
biologique; SCIT: subcutaneous route; SD: standard deviation; SLIT: sublingual 
route.

Authors’ contributions
The study was designed by PB, PD, MD, BF, NM and MM, who were also 
involved for to the interpretation of the data obtained. Management of the 
study was overseen by HM, CDP and SL. RS and SL performed the statistical 
analysis. All authors had full access to the data and contributed to drafting 
of the manuscript. They certify that this manuscript is an honest, accurate, 
and transparent account of the study being reported and that no important 
aspects of the study have been omitted. The sponsor had no role in the con‑
duct of the study, data management, analysis, data interpretation, preparation 
of this paper. They were given the opportunity to read and comment on this 
paper before submission, but the content of the paper was entirely under the 
control and responsibility of the authors. All authors read and approved the 
final manuscript.

Additional file

Additional file 1. Additional tables.

Author details
1 Bordeaux PharmacoEpi, Université de Bordeaux, 146, rue Léo Saignat, 
33076 Bordeaux Cedex, France. 2 CIC Bordeaux, CIC Bordeaux CIC1401, Bor‑
deaux Cedex, France. 3 Allergy Department, CHRU de Montpellier, Montpel‑
lier, France. 4 Pneumonology Department, CHU d’Angers, Angers, France. 
5 CESP/INSERM U1018, Maison de Solène, Paris, France. 6 CHU INSERM U1219, 
Bordeaux, France. 7 Pharmacology Department, CHU de Bordeaux, Bordeaux, 
France. 

Acknowledgements
The authors would like to thank very warmly all the physicians who included 
patients into the study and provided the data: Dr. Roger Alt, Strasbourg; Dr. 
Florence Anfray‑Valingot, Rouen; Dr. Michel Anton, Nantes; Dr. Sylvie Argoul‑
lon, Corbeil‑Essonnes; Dr. Patrice Attal, Garges‑lès‑Gonesse; Dr. Dominique 
Aubry, Vannes; Dr. Cécile Barrière‑Tournier, Nîmes; Dr. Joëlle Barthélemy‑
Fleurence, Perpignan; Dr. Isabelle Beaugendre, St Herblain; Dr. Pascale 
Beaumont, St. Maur‑des‑Fosses; Dr. Christine Bertin, Limoges; Dr. Véronique 
Bertrac‑Valentin, Brest; Dr. Carine Billard‑Larue, Meaux; Dr. Françoise Boix, 
Angers; Dr. Bénédicte Bonnefoy‑Guionnet, St Lô; Dr. François Bonte, Bourges; 
Dr. Fabrice Bouillot, Essey‑lès‑Nancy; Dr. Jacqueline Bourne, St Malo; Dr. Frédé‑
rique Breux, Fougères; Dr. Frédérique Brugère‑Largillière, Gentilly; Dr. Josiane 
Cabrera, St. Gaudens; Dr. Pascal Cattin, Eclose; Dr. Marie‑Pierre Chataignault, 
Poitiers; Dr. Bruno Chesnay, St. Jean‑Pied‑de‑Port; Dr. Martine Claussner‑Paulig‑
nan, Forbach; Dr. Jean‑Marc Cordier, Cluses; Dr. Catherine Crépin‑Boetsch, 
Delle; Dr. Georgia Dalampira, Chalon‑sur‑Saone; Dr. Martine Danielou, Laval; 
Dr. Odile Davigny‑Boddaert, St. Quentin; Dr. Brigitte Decker‑Gosselin, Caen; 
Dr. Sylvie Deshons‑Valette, Balaruc‑le‑Vieux; Dr. François Desliers, Lens; Dr. 
Marie‑Dominique Donnou, Brest; Dr. Bruno Dubegny, Laval; Dr. Yann Dubreil, 
Nantes; Dr. Renaud Duchamp‑de‑Lageneste, Colomiers; Dr. Anne Dumoulin, 
Brest; Dr. David El Baz, Belfort; Dr. Bruno Faure, Romans‑sur‑Isere; Dr. Raphaëlle 
Feral‑Merabet, Chalon‑sur‑Saone; Dr. Jenny Flabbée, Vandoeuvre‑lès‑Nancy; 
Dr. Annie Gaillard‑Lopez, Alès; Dr. Gérald Garcia, Cagnes‑sur‑Mer; Dr. Claudine 
Gaudin, Les Sables d’Olonne; Dr. Marie‑Pierre Gédoux‑Maury, Paris; Dr. Isabelle 
Grozelier, Cholet; Dr. Dominique Herbin, Cherbourg‑Octeville; Dr. Maxime 
Hosotte, Nancy; Dr. Christophe Jean, Sedan; Dr. Marie‑Pierre Kraus, St. Dizier; 
Dr. Catherine Langlet, Bayonne; Dr. Bruno Lebeaupin, Reze; Dr. Bertrand 
Lovato, Pessac; Dr. Béatrice Luet‑Gautier, Angers; Dr. Véronique Lustgarten‑
Grillot, Nice; Dr. François Malaquin, Albi; Dr. Yves Maria, Annecy; Dr. Benoit 
Martinez, Albi; Dr. Nicole Mas‑Daré, Foix; Dr. Yann‑Patrick Massabie, Marseille; 
Dr. Nathalie Mauffret, Vannes; Dr. Danielle Megret, Meyzieu; Dr. Bruno Mouget, 
Vandoeuvre‑lès‑Nancy; Dr. Christine Pasquet‑Noualhaguet, Le Chesnay; Dr. 
Brigitte Perrin, Montpellier; Dr. Sylvie Pestre, St. Nicolas‑de‑Port; Dr. Isabelle 
Picard‑Bastide, Mèze; Dr. Jeanne‑Claire Pigeot, Noisy‑le‑Grand; Dr. Hélène 
Pouvreau, Poitiers; Dr. Nicolas Prézelin, Rezé; Dr. Danièle Prince, Alès; Dr. Anne 
Prud’homme, Tarbes; Dr. Erick Puillandre, Arcachon; Dr. Marie‑Christine Puja‑
zon, Toulouse; Dr. Catherine Rauld‑Deissard, Dijon; Dr. Françoise Riotte‑Flan‑
drois, Le Péage‑de‑Roussillon; Dr. Marie‑Noëlle Robberecht‑Riquet, Mons‑en‑
Baroeul; Dr. Isabelle Robert‑Sullerot, Sens; Dr. Dominique Sabouraud, Reims; Dr. 
Valérie Saez‑Mora, Nîmes; Dr. Marie‑Christine Saint‑Cast, Saumur; Dr. Françoise 
Sanquer, Quimper; Dr. André Segyo, Nevers; Dr. Edouard Sève, Melun; Dr. Gaël 
Taburet, Brest; Dr. Claude Thibaut, Lannion; Dr. Christine This‑Vaissette, Massy; 
Dr. Corinne Vannimenus‑Hayem, Lille; Dr. Joseph Wansa, Chateaudun. They 
would also like to thank Adam Doble (Foxymed, Paris) for writing support in 
the preparation of this manuscript.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
The datasets collected and analysed during the current study are available 
from the corresponding author on reasonable request.

Consent for publication
Not applicable. No individual patient data is provided.

Ethics approval and consent to participate
The study was requested by the HAS (Haute Autorité de Santé), the French 
Health Technology Assessment Agency, at the time of the 5GPE‑SLIT reim‑
bursement process, which reviewed and approved the protocol. It received all 
legal authorisations from the National Medical Council (CNOM), the National 
Advisory Committee on Medical Research Information (CCTIRS) and the 

https://doi.org/10.1186/s13223-018-0262-9


Page 11 of 11Blin et al. Allergy Asthma Clin Immunol  (2018) 14:38 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your research ?  Choose BMC and benefit from: 

French national data protection agency (CNIL). Ethical committee approval 
was not required for such observational study. All patients provided written 
informed consent.

Funding
Stallergènes (Antony, France), the market authorisation holder of the 5GPE‑
SLIT, funded the study.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Received: 19 March 2018   Accepted: 30 April 2018

References
 1. Wheatley LM, Togias A. Clinical practice. Allergic rhinitis. N Engl J Med. 

2015;372:456–63. https ://doi.org/10.1056/NEJMc p1412 282.
 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, GA(2)LEN and AllerGen). Allergy. 2008;63(Suppl 86):8–160. 
https ://doi.org/10.1111/j.1398‑9995.2007.01620 .x.

 3. Bauchau V, Durham SR. Prevalence and rate of diagnosis of allergic rhinitis 
in Europe. Eur Respir J. 2004;24:758–64. https ://doi.org/10.1183/09031 
936.04.00013 904.

 4. Klossek JM, Annesi‑Maesano I, Pribil C, Didier A. INSTANT: national survey 
of allergic rhinitis in a French adult population based‑sample. Presse Med. 
2009;38:1220–9. https ://doi.org/10.1016/j.lpm.2009.05.012.

 5. Bhattacharyya N. Functional limitations and workdays lost associated 
with chronic rhinosinusitis and allergic rhinitis. Am J Rhinol Allergy. 
2012;26:120–2. https ://doi.org/10.2500/ajra.2012.26.3752.

 6. Majani G, Baiardini I, Giardini A, et al. Health‑related quality of life 
assessment in young adults with seasonal allergic rhinitis. Allergy. 
2001;56:313–7.

 7. Meltzer EO. Allergic rhinitis: burden of illness, quality of life, comorbidities, 
and control. Immunol Allergy Clin North Am. 2016;36:235–48. https ://doi.
org/10.1016/j.iac.2015.12.002.

 8. Cingi C, Gevaert P, Mosges R, et al. Multi‑morbidities of allergic rhinitis 
in adults: European academy of allergy and clinical immunology task 
force report. Clin Transl Allergy. 2017;7:17. https ://doi.org/10.1186/s1360 
1‑017‑0153‑z.

 9. D’Amato G, Spieksma FT, Liccardi G, et al. Pollen‑related allergy in Europe. 
Allergy. 1998;53:567–78.

 10. Panzani RC, Mercier P, Delord Y, et al. Prevalence of patent and latent 
atopy among a general normal adult population in the south east of 
France by RAST investigation and correlation with circulating total IgE 
levels. Allergol Immunopathol (Madr). 1993;21:211–9.

 11. Meadows A, Kaambwa B, Novielli N, et al. A systematic review and eco‑
nomic evaluation of subcutaneous and sublingual allergen immunother‑
apy in adults and children with seasonal allergic rhinitis. Health Technol 
Assess. 2013;17:1–322. https ://doi.org/10.3310/hta17 270.

 12. Calderon MA, Cox L, Casale TB, et al. The effect of a new communica‑
tion template on anticipated willingness to initiate or resume allergen 

immunotherapy: an internet‑based patient survey. Allergy Asthma Clin 
Immunol. 2015;11:17. https ://doi.org/10.1186/s1322 3‑015‑0083‑z.

 13. Passalacqua G, Canonica GW, Bagnasco D. Benefit of SLIT and SCIT for 
allergic rhinitis and asthma. Curr Allergy Asthma Rep. 2016;16:88. https ://
doi.org/10.1007/s1188 2‑016‑0666‑x.

 14. 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(1327–1334):e1321. https ://doi.
org/10.1016/j.jaci.2012.08.032.

 15. 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 allergic rhinitis. J Allergy Clin Immunol. 2007;120:1338–45. https 
://doi.org/10.1016/j.jaci.2007.07.046.

 16. 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. https ://doi.org/10.1016/j.jaci.2011.06.022.

 17. Franzke N, Schafer I, Jost K, et al. A new instrument for the assessment 
of patient‑defined benefit in the treatment of allergic rhinitis. Allergy. 
2011;66:665–70. https ://doi.org/10.1111/j.1398‑9995.2010.02515 .x.

 18. Demoly P, Aubier M, de Blay F, Wessel F, Clerson P, Maigret P. Evalua‑
tion of patients’ expectations and benefits in the treatment of allergic 
rhinitis with a new tool: the patient benefit index—the benefica study. 
Allergy Asthma Clin Immunol. 2015;11:8. https ://doi.org/10.1186/s1322 
3‑015‑0073‑1.

 19. Bousquet J, Van Cauwenberge P, Khaltaev N. Allergic rhinitis and its 
impact on asthma. J Allergy Clin Immunol. 2001;108:S147–334.

 20. World Health Organization. WHO Collaborating Centre for Drug Statistics 
Methodology: guidelines for ATC classification and DDD assignment. 
Oslo: WHO‑CCDSM; 2017.

 21. Didier A, Melac M, Montagut A, Lheritier‑Barrand M, Tabar A, Worm M. 
Agreement of efficacy assessments for five‑grass pollen sublingual 
tablet immunotherapy. Allergy. 2009;64:166–71. https ://doi.org/10.111
1/j.1398‑9995.2008.01767 .x.

 22. Didier A, Bons B. Safety and tolerability of 5‑grass pollen tablet sublingual 
immunotherapy: pooled analysis and clinical review. Expert Opin Drug 
Saf. 2015;14:777–88. https ://doi.org/10.1517/14740 338.2015.10174 68.

 23. Shah‑Hosseini K, Mioc K, Hadler M, Karagiannis E, Mosges R. Optimum 
treatment strategies for polyallergic patients—analysis of a large 
observational trial. Curr Med Res Opin. 2015;31:2249–59. https ://doi.
org/10.1185/03007 995.2015.10946 53.

 24. Antolin D, Valbuena T, Valls A, Garrido S, Blanco C, Garcia MA. One season 
of treatment with 5 grass pollen tablets in adults demonstrated a reduc‑
tion in disease symptoms and impacts. Findings of the SMILE study. In: 
European Academy of Allergy and Clinical Immunology (EAACI) Annual 
Meeting. Milan; 2013.

https://doi.org/10.1056/NEJMcp1412282
https://doi.org/10.1111/j.1398-9995.2007.01620.x
https://doi.org/10.1183/09031936.04.00013904
https://doi.org/10.1183/09031936.04.00013904
https://doi.org/10.1016/j.lpm.2009.05.012
https://doi.org/10.2500/ajra.2012.26.3752
https://doi.org/10.1016/j.iac.2015.12.002
https://doi.org/10.1016/j.iac.2015.12.002
https://doi.org/10.1186/s13601-017-0153-z
https://doi.org/10.1186/s13601-017-0153-z
https://doi.org/10.3310/hta17270
https://doi.org/10.1186/s13223-015-0083-z
https://doi.org/10.1007/s11882-016-0666-x
https://doi.org/10.1007/s11882-016-0666-x
https://doi.org/10.1016/j.jaci.2012.08.032
https://doi.org/10.1016/j.jaci.2012.08.032
https://doi.org/10.1016/j.jaci.2007.07.046
https://doi.org/10.1016/j.jaci.2007.07.046
https://doi.org/10.1016/j.jaci.2011.06.022
https://doi.org/10.1111/j.1398-9995.2010.02515.x
https://doi.org/10.1186/s13223-015-0073-1
https://doi.org/10.1186/s13223-015-0073-1
https://doi.org/10.1111/j.1398-9995.2008.01767.x
https://doi.org/10.1111/j.1398-9995.2008.01767.x
https://doi.org/10.1517/14740338.2015.1017468
https://doi.org/10.1185/03007995.2015.1094653
https://doi.org/10.1185/03007995.2015.1094653

	An observational cohort study of the use of five-grass-pollen extract sublingual immunotherapy during the 2015 pollen season in France
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Participating physicians
	Patients
	Study procedures and data collection and outcome variables
	Outcome variables
	Statistics
	Ethical considerations

	Results
	Participants
	Treatment by 5GPE-SLIT
	Allergy symptoms during 5GPS-SLIT and comedication
	Tolerability

	Discussion
	Authors’ contributions
	References




