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Background: Co-medication is common among patients with allergic rhinitis (AR), but

derstood differently across European countries, as reflected by rhinitis-related search

patterns in Google Trends. This study aims to assess AR co-medication and its regional
Funding information

patterns in Europe, using real-world data.
MASK.

Methods: We analysed 2015-2020 MASK-air® European data. We compared days
under no medication, monotherapy and co-medication using the visual analogue scale
(VAS) levels for overall allergic symptoms (‘VAS Global Symptoms’) and impact of AR
on work. We assessed the monthly use of different medication schemes, performing
separate analyses by region (defined geographically or by Google Trends patterns). We
estimated the average number of different drugs reported per patient within 1 year.
Results: We analysed 222,024 days (13,122 users), including 63,887 days (28.8%)
under monotherapy and 38,315 (17.3%) under co-medication. The median ‘VAS
Global Symptoms’ was 7 for no medication days, 14 for monotherapy and 21 for
co-medication (p < .001). Medication use peaked during the spring, with similar
patterns across different European regions (defined geographically or by Google
Trends). Oral H;-antihistamines were the most common medication in single and
co-medication. Each patient reported using an annual average of 2.7 drugs, with
80% reporting two or more.

Conclusions: Allergic rhinitis medication patterns are similar across European regions.
One third of treatment days involved co-medication. These findings suggest that pa-
tients treat themselves according to their symptoms (irrespective of how they under-

stand AR) and that co-medication use is driven by symptom severity.

KEYWORDS
allergic rhinitis, Co-medication, MASK:-air, visual analogue scale
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Patients treat themselves according to their symptoms irrespective of the region

GRAPHICAL ABSTRACT

This study aims to assess allergic rhinitis co-medication and its regional patterns in Europe, using real-world data. Patients tend to treat
themselves for allergic rhinitis according to their symptoms rather than according to guideline indications. Medication patterns in patients

with allergic rhinitis appear to be similar across European regions.

1 | INTRODUCTION
Allergic rhinitis (AR) is the most common disease in Europe,’ but it ap-
pears to be understood differently by individuals from different coun-
tries. Aninfodemiology study using Google Trends showed that different
keywords defining AR (hay fever, allergy or pollen) are used differently
between European countries. In fact, there are clusters of online search
patterns on rhinitis-related terms, suggesting cultural differences.?
Interestingly, whichever keyword is used, a clear seasonal pattern can
be observed in online searches following pollen exposure.2'4

Cultural differences in AR assessment - along with differences in
drug availability and cost - may be reflected in differences in medi-
cation use. A recent study showed major differences between coun-
tries in terms of rhino-conjunctivitis medication usage.5 Despite
the existence of AR treatment guidelines, their indications appear
to be insufficiently followed by patients.6 Patients increase their
medications when needed in order to control their symptoms.”®
However, the seasonality and patterns of co-medication have not
yet been investigated. Assessing real-world patterns of medication
use is, therefore, essential for drafting recommendations that are
evidence-based and that take patients' needs into account.”

Mobile health apps can be a valuable source of real-world data.
In AR, MASK-air® is an example of such an app. It comprises a daily
monitoring questionnaire in which patients are requested to quantify
the impact of their AR symptoms on that day, as well as to provide
information on the medication used.®* MASK-air® is available in 18
European countries, allowing for regional differences to be assessed.
There are many unanswered questions that can be addressed using
MASK-air® data, including the seasonal patterns of medication use
in different European countries.

Therefore, in this study, we aimed to use real-world data from
MASK-air® to assess AR medication patterns in Europe in order to as-
sess whether such patterns were similar across European regions and
were in accordance with AR guidelines. In particular, we assessed (i)
the most commonly-used medication classes and the frequency of co-
medication use, (ii) seasonal patterns of medication use and (iii) vari-
ation of medication use between European countries, grouped either
by geographical region or by clusters associated with cultural differ-

ences (i.e., clusters of online search patterns of rhinitis-related terms).

2 | METHODS

2.1 | Study design

We performed a cross-sectional descriptive analysis of the different
medication schemes reported to be used in the daily monitoring of
MASK-air® in European regions. We described the frequency of use of
each medication group, and of co-medication. To assess whether med-
ication use followed any seasonal pattern, we assessed the monthly
use of the different medication groups. We estimated the number of

different drugs at the patient level throughout a period of 12 months.

2.2 | Setting and participants

MASK-air® has been available since 2015 and can be downloaded
via the Apple App and Google Play Stores of 27 countries (www.
mask-air.com).’® According to methods previously described, > we
included the daily monitoring data from European MASK-air® users
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(18 different countries) from 21 May 2015 to 6 December 2020. The
users were aged 16-90 years and had a self-reported diagnosis of
allergic rhinitis. There were no exclusion criteria.

Countries in Europe were grouped using two different classi-
fications, namely (i) three different European regions (Southern,
Central-West and Northern-East) according to their seasonal expo-
sure to allergens and (ii) four groups based on a previous study using

Google Trends by cultural clusters.?

2.3 | Ethics

MASK-air® has a CE1 marking. It follows the GDPR regulations. Al
data are anonymised (including data related to geolocation) using
k—anonymity.15 An independent review board approval was not
required since the study is observational, and users agreed to the
analysis of their data in the terms of use.

2.4 | Datasources and variables

241 | MASK-air®

The MASK-air® daily monitoring questionnaire comprises five man-
datory questions assessing the impact of AR by means of visual ana-
logue scales (VASs) ranging from O to 100 (Table S1). In addition,
users are asked to enter their daily medications using a regularly up-
dated scroll list that contains country-specific prescribed and OTC
medications (the International Nonproprietary Names (INN) classifi-
cation is used for drug nomenclature®). This enables medications to
be clustered in groups (e.g., oral H1-antihistamines—OAH, intranasal
corticosteroids—INCS). When responding to the MASK-air® daily
monitoring questionnaire, it is not possible to skip any of the ques-
tions, and data are saved to the data set only after the final answer.
This therefore precludes any missing data.

2.4.2 | Selection of medications

In order to more closely follow the patients' perspectives, monother-
apy was defined as days when only one single drug formulation for AR
was reported, even if with more than one active compound”®*2 (for
example, nasal azelastine-fluticasone—AzeFlu—contains two drugs
but, as it is a fixed combination, it was considered as monotherapy). Co-
medication was defined as days with two or more drug formulations for
AR. Asthma medications were not considered in co-medication. Allergic
rhinitis medications were classified into seven groups (Table S2).

2.5 | Size of the study

In this study, data from all registered European users were included.
No sample size calculation was performed.

2.6 | Biases

There are potential information biases related to the self-reported
nature of data collection. Potential selection biases might be intro-
duced because app users are not representative of all patients with
AR (e.g., there may be an overrepresentation of users suffering from
moderate-to-severe AR,® and of younger individuals who may be
more familiar with apps). Finally, it is not known whether users fill in
the MASK-air® daily monitoring questionnaire before or after treat-
ment for a given day.

2.7 | Analysis of the data

d,7'8’13 we studied the full dataset of users

As previously publishe
meeting the eligibility criteria. We computed the frequency of three
medication schemes: observations under no medication, mono-
therapy (including frequency of use of each medication group) and
co-medication. For each medication group or combination, we com-
puted the median VAS Global allergy symptoms (VAS assessing on a
0-100 scale how much allergic symptoms are bothering the patient
on that day), as well as the median VAS Work (VAS assessing on a 0-
100 scale the impact of allergic symptoms on work that day) and the
respective confidence intervals.

To assess whether medication use followed any seasonal pat-
tern, we analysed the monthly use of different medication groups
and co-medication schemes.

To address across-Europe diversity, we performed separate
analyses with data from Southern European countries (Greece, Italy,
Portugal and Spain), Central-Western European countries (Belgium,
France and Switzerland) and Northern-Eastern European countries
(Austria, Czech Republic, Denmark, Finland, Germany, Lithuania,
Netherlands, Poland, Slovenia, Sweden and the United Kingdom).
In addition, we performed separate analyses with European coun-
tries grouped as defined by clusters on search patterns (assessed
by Google Trends) for rhinitis and related terms (such clusters are
displayed in Table S3 and had been previously defined by Bousquet
etal?).

Subsequently, we compared the frequency of the different med-
ication groups and co-medication schemes during and outside the
pollen season (as defined by Bédard et al.).%2 Between-season differ-
ences were compared by computing Cohen's h.Y” We assumed that
values between 0.2 and 0.5 correspond to small effect sizes (dif-
ferences), values between 0.5 and 0.8 to moderate differences and
values over 0.8 to large differences.

Finally, we analysed medication schemes at the patient level,
assessing the frequency of different medication groups within the
period of 1 year. For this analysis, we included observations from
patients who had registered medication use in at least four different
months over the period of 1 year (namely over the first 12 months
after starting the MASK-air® app). Observations of the remaining
patients were excluded, being too scarce or too concentrated in a
small amount of time, potentially biasing results.
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Categorical variables were analysed using absolute and relative
frequencies. Continuous variables were analysed using medians and
interquartile ranges (IQR), with comparisons being performed using
hierarchical regression models clustered by patient. p-values <.05
were considered to indicate statistically-significant associations. All
analyses were performed using the software R (version 4.0.0.).

3 | RESULTS

We analysed 222,025 days, of which 102,202 (46.0%) involved
the use of at least one medication. These days were provided by
a total of 13,122 users aged 16-90 years. There were 113,401
(51.1%) observations from women, and the mean age of users was
39.3 + 13.5 years (Figure S1). Most days were from Northern-
East Europe (n = 114,488; 51.6%), followed by Southern Europe
(h = 87,577; 39.4%) and Central-West Europe (n = 19,960; 9.0%)
(Table S4).

3.1 | Maedication use

On 119,823 days (54.0% of total days), no medication was used,
compared to 63,887 days (28.8%) of monotherapy and 38,315 days
(17.3%) of co-medication.

Monotherapy days most commonly involved the use of
OAH monotherapy (34,481 days; 54.0%), INCS monotherapy
(13,050 days; 20.4%) or AzeFlu (8928 days; 14.0%) (Table 1).
Regarding co-medication, the use of OAH and INCS on the same day
(10,974 days; 28.6%) occurred more frequently than other combina-
tions. Frequencies of the medication groups by region are available
in Table S5.

The median VAS Global allergy symptoms for co-medication
days was 21 (IQR = 36) vs. 14 (IQR = 23) for monotherapy days and
7 (IQR = 22) for non-medication days (p < .001). A similar pattern
was observed for VAS Work, with a median value of 15 (IQR = 30)
for co-medication days, compared to 10 (IQR = 23) for monotherapy
days and 4 (IQR = 16) for non-medication days (p < .001).

3.2 | Seasonality of medication

By analysing monthly data, we observed that the peak of medi-
cation use occurred during the spring. The percentage of days
in which medication was reported reached its maximum in June
(54.5%) and its minimum in January (34.9%) (Figures 1 and 2A;
Figure S2). The lowest percentage of days with co-medication
was registered in January (11.6%), and the highest in April (21.7%)
(Figure 2). Consistent results were observed when analysing data
separately (i) from the different geographical regions, (ii) from
different regions as defined by the online search patterns of
rhinitis-related terms (Figure S3) and (iii) from individual countries
(Figure 3).

During the pollen season, the frequency of days without any
medication was lower than outside the pollen season (47.0% vs.
60.3%; Cohen's h = 0.27) (Table Sé).

3.3 | Medication use at patient level

A total of 975 patients were identified as having reported medica-
tions in at least 4 months over the period of 1 year (Table 2; Table S7
for results presented by region). During that period, each patient
reported 2.7 + 1.5 (mean + standard deviation) different drugs.
Two or more different drugs were reported by 779 (79.9%) patients.
Approximately three-quarters of the patients (n = 729; 74.5%) re-
ported drugs from more than one group (mean =+ standard deviation:
2.1 + 0.9). Most assessed patients (n = 709; 72.5%) reported at least
1 day with co-medication.

4 | DISCUSSION

In this study, we observed that in Europe, for AR treatment, (i) OAH
are the most commonly used medications in monotherapy, with their
use peaking in spring, (ii) co-medication is common and follows a
seasonal pattern that resembles that of OAH monotherapy, (iii) the
reporting of the major medication groups follows similar patterns
across the different European regions (despite cultural differences
reflected in online search patterns for rhinitis-related terms) and
(iv) the use of different medications (of the same or of a different
group) by the same patient throughout the year is common, suggest-
ing self-medication and that patients overall do not follow guideline
indications.

The first major finding of the study is the disconnection between
the patients' variable perception of AR across countries and their
similar therapeutic response to pollen exposure. Internet data are
being increasingly integrated into health research and are becom-
ing a useful tool for exploring human behaviour. The most popular
tool for examining online behaviour is Google Trends.*®? A previous
study assessing Google Trends terms related to allergy and rhinitis
in European countries (2011—2016)2 identified an annual and clear
seasonality of queries in most countries during spring. However, the
keywords ‘hay fever’, ‘allergy’ and ‘pollen’ were found to demon-
strate seasonality differently depending on the country, suggesting
cultural differences.? In the present study, we found no major differ-
ences in medication seasonality in the different clusters of countries
when considered in cultural clusters determined by Google Trends
(or in geographical clusters).? One may hypothesise that the simi-
lar behaviour of MASK-air® users towards medication use across
Europe during increased pollen exposure might be related to sim-
ilarities in medication prescriptions. However, in a previous study,
specifically designed to understand physicians' prescription patterns
in different European countries, we observed that prescribed med-
ications were significantly different between France (high INCS),
Poland and Spain (medium INCS prescriptions), and Germany and
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TABLE 1 Characteristics of observations/days under each medication scheme

Medication scheme

No medication

Monotherapy
INAH®
Ocular AH®
OAH®
INCS
Oral steroid
AzeFlu formulation
Remaining classes?

Co-medication
Involving only OAH and INCS
Involving OAH, INCS and drugs of other classes
Involving only oral OAH and AzeFlu
Involving OAH, AzeFlu and drugs of other classes
Involving only OAH and drugs of the ‘remaining classes'd
Involving only INCS and drugs of the ‘remaining classes'd
Involving only AzeFlu and drugs of the ‘remaining classes'd
Any co-medication scheme involving oral steroids
Other co-medication schemes

Number of simultaneous medications in co-medication days

2 medications

3 medications

4 medications

>4 medications

N observations (%)

VAS global symptoms -
median [95% CI] (IQR)

2 wiLey-

VAS work - median
[95% ClI] (IQR)

119,823 (54.0) 7 [7-7] (22) 4[4-4] (16)°
63,887 (28.8) 14 [14-14] (23)° 10 [9-10] (23)°
529 (0.2) 26 [25-28] (43) 20 [18-22] (27)
637(0.3) 19 [17-22] (32) 13 [10-15] (27)
34,481 (15.5) 16 [15-16] (31) 11 [10-11] (24)
13,050 (5.9) 11 [11-12] (20) 9 [9-10] (19)
575 (0.3) 33[31-35] (26) 22 [16-28] (39)
8928 (4.0) 13 [12-13] (23) 717-8](21)
5687 (2.6) 15 [15-16] (28) 9 [9-10] (24)
38,315 (17.3) 21[20-21] (36)° 15 [15-15] (30)°
10,974 (4.9) 16 [16-17] (33) 12 [11-12] (28)
6900 (3.1) 22 [22-23] (33) 17 [16-18] (28)
5813 (2.6) 17 [17-18] (25) 12 [11-13] (24)
1516 (0.7) 28 [27-29] (28) 25 [24-28] (29)
8180 (3.7) 27 [27-27] (44) 17 [16-19] (36)
2271(1.0) 20[18-21] (33) 16 [14-18] (31)
1241 (0.6) 21[20-22] (28) 20 [19-23] (26)
1540 (0.7) 45 [42-48] (45) 30 [27-35] (46)
1420 (0.6) 27 [25-29] (43) 19 [16-23] (41)
28,154 19 [18-19] (34) 13 [13-14] (29)
8231 24 [24-25] (35) 19 [18-20] (29)
1483 26 [24-29] (41) 18 [16-22] (40)
447 57 [51-63] (47) 45 [35-52] (51)

Abbreviations: AH, antihistamine; AzeFlu, Azelastine-Fluticasone; Cl, Confidence interval; INAH, Intranasal antihistamine; INCS, Intranasal steroid;
IQR, Interquartile range; OAH, Oral antihistamine; VAS Global Symptoms, MASK-air® visual analogue scale assessing the severity of overall allergic
symptoms on that day; Work VAS, MASK-air® visual analogue scale assessing the work impact of allergic symptoms on that day.

ap < .001 for the comparison of VAS Global Symptoms between no medication, monotherapy and co-medication days.

Pp < .001 for the comparison of VAS Work between no medication, monotherapy and co-medication days.

“There were 35,647 observations with AH1 use of any type in monotherapy (median VAS Global Symptoms = 16; median VAS Work = 11).

dIncluding any non-antihistamine non-steroid formulation (namely, decongestants, mast cell stabilisers, antileukotrienes, saline solutions), or any
antihistamine of unspecified route of administration, or any unspecified respiratory steroid in patients not reporting asthma.

Italy (low INCS prescriptions). That is, in countries with similar re-
ported medication use behaviour during the pollen season (as ob-
served in this study), different prescription patterns appear to be
observed, suggesting that patients may not completely follow the
physicians' prescriptions.

Secondly, as proposed earlier, but better assessed in this

study, 820

patients attempt to control their disease by increas-
ing medications, and by self-medicating with OTC medications. In
this study, with a larger number of participants, the median level
of VAS Global allergy symptoms increased from no treatment to
one medication and multiple medications, with the highest value
being associated with the use of over 4 medications on the same
day. During the course of their disease, patients often use sev-

eral medications of the same group. These two results reinforce

the conclusion that patients do not follow the physicians' pre-
scriptions and attempt to control their disease by increasing
medications.2%22

Thirdly, most patients do not appear to follow the recommen-
dations stated in guidelines. In fact, guidelines indicate that a com-
bination of OAH and INCS does not increase the efficacy of INCS.
Moreover, although OAH are important in patients with mild-to-
moderate disease, and control a large group of allergic patients, they
are not usually very effective in more severe cases. Thus, the largest
increase in OAH during the pollen season with or without INCS sug-
gests that patients do not follow guidelines. Overall, these findings
imply that, across Europe, AR medication use is not guideline-driven,
but rather symptom-driven (i.e., patients appear to use, increase or
try different medications when feeling worse), although medication
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INCS, Intranasal corticosteroids

costs and healthcare access—which we were not able to assess—may
in some cases also influence medication patterns. This finding has
important implications for clinical practice. Clinicians should have
this in mind when discussing the therapeutic management of AR
with their patients, so as to increase the chances of a more effective
therapeutic plan. Of note, the observed erratic medication pattern
does not appear to increase control. This is difficult to truly assess
with this methodology, but there is an urgent need to revise guide-
lines using real-world data in order to align the patients' needs and
behaviour with recommendations. This was recently proposed by
ARIA.? Moreover, value-added medicine is needed for a change in
AR management, stressing the importance of pro re nata treatment
vs. long-term treatment that is almost never used by AR patients.?

Our findings also point to unmet needs in research. For example,
trials in a pollen exposure chamber can be performed to determine
whether a subpopulation of more severely affected patients will
benefit more from co-medication or up-dosing. Furthermore, real-
life studies are needed to assess whether there is a trend of more
patients presenting with more severe symptoms. This is related to
the concept of ‘severe chronic upper airways diseases’ (associated
with different forms of upper airways diseases such as AR and non-
allergic rhinitis),2* in which patients have impaired quality-of-life, so-
cial functioning, sleep and school/work performance, prompting the
need for a precise diagnosis. A further assessment on the influence
of asthma medication on rhinitis medication use should also be the
focus of future studies. On a preliminary analysis, despite similarities

in seasonal patterns, the use of AR medication (particularly in co-
medication) appears to be more common in days when asthma med-
ication is also used, with the latter also tending to be significantly
associated with lower VASs compared to no asthma medication days
(Table S8).

This study has limitations that are worth noting. Due to its
cross-sectional design, we are not able to establish a temporal re-
lationship between reported symptoms and medication use. That
is, we do not know whether users provide information in their daily
monitoring questionnaire on symptoms concerning only the period
prior to medication use. Considering this limitation, and the need
for specific methods addressing confounders and multiple obser-
vations reported by individual patients, assessing the effectiveness
of specific medication groups was beyond the scope of this study.
Nevertheless, future studies using such methods may be performed
aiming at comparing differences in VAS across medication groups.
Another limitation concerns the possibility of information biases,
associated not only with the fact that AR in MASK-air® has been
self-reported but also with the underreporting of medication use.
While possibly resulting in an underestimation of co-medication
days, this latter phenomenon is probably non-differential in
terms of region or season. An underestimation of medication/co-
medication use may also stem from the exclusion of cases for which
there was no information on whether steroids were used for AR or
asthma (e.g., cases for which the only information available was the
active compound of a steroid that can be used both in a nasal or
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inhaled formulation). Also, European MASK-air® users are not fully
representative of European patients with AR, posing generalisabil-
ity concerns. For example, geriatric patients may need some sup-
port and training to use mobile apps, which may affect the results
of the study for this age group. Finally, there are limitations related
to app adherence among MASK-air® users, with each user report-
ing an average of 17 days. To overcome such limitations, we per-
formed a sensitivity analysis restricted to users reporting at least
50 days of data in MASK-air® (980 users; 148,891 days:; average of

152 days per user). We thus observed similar seasonal patterns and
frequency of medication group use compared to the main analysis
(Table S9).

This study also has important strengths. In fact, it used real-world
data to assess the medication patterns of AR patients in different
European countries. This aim has led us to consider among mono-
therapy days those when patients use a single AR drug formulation
with more than one active compound. In the patient perspective,
on those days, he/she is using a single drug. The daily monitoring



SOUSA-PINTO €T AL.

2 wiLey-L2

TABLE 2 Number of different drugs and drug groups used
throughout a period of 12 months by patients who had reported
medication use at least four times

N (%)
N different drugs
1 196 (20.1)
2 317 (32.5)
3 256 (26.3)
4 114 (11.7)
5 47 (4.8)
6 27 (2.8)
>72 18(1.8)
N different drug groups
1 246 (25.2)
2 409 (41.9)
3 249 (25.5)
4 54 (5.5)
5 13(1.3)
6 4(0.4)

Includes use of 7 different drugs (N = 11), 8 different drugs (N = 3), 9
different drugs (N = 2) and 10 different drugs (N = 2).

questionnaire of MASK-air® provides a comprehensive list of avail-
able medications for each country (including commercial names), re-
ducing the risk of information biases. In addition, the structure of the
MASK-air® app precludes the existence of missing data within each
daily monitoring questionnaire. Finally, the VASs used in MASK-air®
have been compared to validated questionnaires and were found to
have moderate-high validity, reliability and responsiveness.?’

In conclusion, medication patterns in patients with AR appear to
be similar across European regions, with co-medication being com-
mon and presenting a seasonal pattern (particularly frequent during
spring). All these findings suggest that AR patients treat themselves
according to their symptoms, not following the guideline indica-
tions for AR treatment. However, they also suggest that patients
apparently need co-medication according to the severity of their
symptoms. This paper is essential for the future ARIA guidelines as
they will be based on real-world data and evidence-based medicine,
rather than only on evidence-based medicine. This study carried out
in different European countries shows that guidelines are not used.
Thus, this paper has a major clinical impact. Physicians should be
aware that most of their patients do not follow their prescriptions
and should adapt shared decision-making when discussing treat-

ment options with them.
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Supplementary material

Supplementary Table 1. Visual analogue scales (VASs) for the daily monitoring of symptoms in MASK-air®

Scale Question

VAS Global allergy symptoms ~ “Overall how much are your allergic symptoms bothering you today?”
VAS Nose “How much are your nose symptoms bothering you today?”

VAS Eyes “How much are your eye symptoms bothering you today?”

VAS Asthma “How much are your asthma symptoms bothering you today?”

VAS Work “How much are your allergic symptoms affecting your work today?”*

*Question only available if the user reports to be working on that day



Supplementary Table 2. Definition of medication classes in this study.

Nasal H;-antihistamine: Any formulation solely consisting of a nasal antihistamine or containing a nasal antihistamine along with a non-H,-antihistamine non-steroid
(e.g., nasal antihistamine and decongestant).

Ocular H,-antihistamine: Any formulation solely consisting of an ocular H;-antihistamine or containing an ocular antihistamine along with a non-H,-antihistamine non-
steroid.

Oral H;-antihistamine: Any formulation solely consisting of an oral H;-antihistamine or containing an oral H;-antihistamine along with a non-H,-antihistamine non-
steroid.

Nasal steroid: Any formulation solely consisting of a nasal steroid or containing a nasal steroid along with a non-H;-antihistamine non-steroid.

Systemic steroid

Azelastine-fluticasone

Others/remaining classes: Any non-H;-antihistamine non-steroid formulation (namely, decongestants, mast cell stabilisers, antileukotrienes, saline solutions), or any H;-

antihistamine of unspecified route of administration, or any unspecified respiratory steroid in patients not reporting asthma.




Supplementary Table 3. Clusters of European countries as defined by online search patterns (as

defined by Google Trends) on allergic rhinitis keywords *

Cluster Characteristics Countries

A Peak of “hay fever” higher than “allergy” Great Britain
The Netherlands
Ireland*

B Peak of “hay fever” lower than “allergy” and higher than “asthma”  Austria
Belgium
Denmark
Germany
Switzerland
Luxembourg*

C Peak of “pollen” only and higher than “asthma” Finland
France
Sweden
Norway*

D/E Peak of “hay fever” and “pollen” lower than or similar to “asthma”  Czech Republic
OR Greece
Peak of “allergy” without peak of “hay fever” or “pollen” Italy
OR Lithuania
No identified season Poland

Portugal
Slovenia
Spain
Bulgaria*
Croatia*
Cyprus*
Estonia*
Hungary*
Latvia*
Malta*
Romania*
Slovakia*

* Countries not assessed in MASK-air®.



Supplementary Table 4. Number of reported days by region and country

Country N days (%)
Southern Europe 87,577 (39.4)
Greece 8346 (3.8)

Italy 38,593 (17.4)
Portugal 16,649 (7.5)
Spain 23,989 (10.8)
Central-Western Europe 19,960 (9.0)
Belgium 1904 (0.9)
France 13,056 (5.9)
Switzerland 5000 (2.3)
Northern-Eastern Europe 114,488 (51.6)
Austria 6792 (3.1)
Czech Republic 2083 (0.9)
Denmark 1314 (0.6)
Finland 4573 (2.1)
Germany 24,337 (11.0)
Lithuania 39,580 (17.8)
Netherlands 9169 (4.1)
Poland 18,442 (8.3)
Slovenia 730 (0.3)
Sweden 1565 (0.7)
United Kingdom 5903 (2.7)




Supplementary Table 5. Characteristics of observations/days under each medication scheme by

geographical and online searches-based regions.

Medication scheme N observations ~ VAS Global Symptoms  VAS Work — median
(%) — median (IQR) (IQR)
Geographical regions: Southern Europe
No medication 49,106 (56.1) 8 (22) 5(16)
Single medication 25,689 (29.3) 14 (26) 10 (22)
Single nasal AH1 161 (0.2) 29 (31) 27 (31)
Single ocular AH1 286 (0.3) 21 (38) 16 (39)
Single oral AH1 12,175 (13.9) 16 (31) 12 (26)
Single INCS 6729 (7.7) 13 (19) 9 (18)
Single systemic steroid 464 (0.5) 31 (24) 14 (32)
Azelastine-fluticasone formulation 2998 (3.4) 11 (21) 8 (21)
Other classes * 2876 (3.3) 12 (27) 8 (24)
Co-medication 12,782 (14.6) 21 (36) 17 (32)
Involving at least more than one AH1 2275 (2.6) 29 (36) 24 (33)
Involving at least more than one oral AH1 333 (0.4) 44 (33) 34 (34)
Involving at least one AH1 and one steroid 6360 (7.3) 25 (38) 20 (34)
Involving at least one oral AH1 and one INCS 5848 (6.7) 24 (39) 19 (34)
Involving at least one oral AH1 and one drug of other classes * 2905 (3.3) 20 (39) 16 (32)
Involving at least more than one steroid 365 (0.4) 31 (42) 13 (26)
Involving at least more than one INCS 52(0.1) 48 (23) 45 (19)
Involving at least one INCS and one drug of other classes * 2160 (2.5) 15 (31) 15@31)
Involving azelastine-fluticasone and at least other drug 2441 (2.8) 19 (29) 17 (31)
Involving at least more than one drug of other classes * 4465 (5.1) 17 (36) 15 (33)
Geographical regions: Central-West Europe
No medication 11,724 (58.7) 8 (36) 5(27)
Single medication 4875 (24.4) 21 (41) 12 (31)
Single nasal AH1 88 (0.4) 1(4) 0(4)
Single ocular AH1 87 (0.4) 17 (38) 8 (20)
Single oral AH1 3537 (17.7) 23 (43) 14 31)
Single INCS 435(2.2) 22 (40) 13 (27)
Single systemic steroid 11(0.1) 34 (42) 61 (49)
Azelastine-fluticasone formulation 474 (2.4) 13 (16) 009
Other classes * 243 (1.2) 29 (31) 25 (33)
Co-medication 3361 (16.8) 25 (45) 17 (35)
Involving at least more than one AH1 637 (3.2) 34 (46) 17 (38)
Involving at least more than one oral AH1 124 (0.6) 41 (50) 24 (39)
Involving at least one AH1 and one steroid 1634 (8.2) 19 (44) 14 (39)
Involving at least one oral AH1 and one INCS 1593 (8.0) 18 (43) 14 (38)
Involving at least one oral AH1 and one drug of other classes * 1192 (6.0) 26 (51) 17 (36)
Involving at least more than one steroid 78 (0.4) 60 (41) 56 (47)
Involving at least more than one INCS 18 (0.1) 61 (47) 47 (29)
Involving at least one INCS and one drug of other classes * 545 (2.7) 13 (33) 1531
Involving azelastine-fluticasone and at least other drug 517 (2.6) 27 (36) 13 (20)
Involving at least more than one drug of other classes® 1327 (6.6) 25 (49) 19 (33)
Geographical regions: Northern-East Europe
No medication 58,993 (51.5) 7 (20) 3 (15)
Single medication 33,323 (29.1) 14 (27) 9(22)
Single nasal AH1 280 (0.2) 31(34) 22 (34)
Single ocular AH1 264 (0.2) 19 (27) 10 (19)
Single oral AH1 18,769 (16.4) 14 (29) 9 (23)
Single INCS 5886 (5.1) 10 21) 8 (20)
Single systemic steroid 100 (0.1) 44 (37) 40 (35)
Azelastine-fluticasone formulation 5456 (4.8) 14 (24) 8 (21)
Other classes * 2568 (2.2) 18 (28) 10 (20)



Co-medication 22,172 (19.4) 20 (33) 13 (27)
Involving at least more than one AH1 3438 (3.0) 32 (42) 22 (33)
Involving at least more than one oral AH1 929 (0.8) 44 (53) 36 (47)
Involving at least one AH1 and one steroid 11,074 (9.7) 18 (29) 12 (24)
Involving at least one oral AH1 and one INCS 10,433 (9.1) 17 27) 11 (23)
Involving at least one oral AH1 and one drug of other classes * 7829 (6.8) 23 (38) 1531
Involving at least more than one steroid 553 (0.5) 51 (50) 43 (62)
Involving at least more than one INCS 137 (0.1) 52 (67) 52 (65)
Involving at least one INCS and one drug of other classes * 3918 (3.4) 21 (33) 13 (27)
Involving azelastine-fluticasone and at least other drug 5976 (5.2) 20 (26) 15 (25)
Involving at least more than one drug of other classes® 9026 (7.9) 23 (38) 16 (32)
Online searches-based (“cultural”) regions: Cluster A
No medication 6267 (41.6) 12 (37) 9 (1)
Single medication 5633 (37.4) 19 (36) 14 (25)
Single nasal AH1 35(0.2) 42 (36) 35 (36)
Single ocular AH1 8(0.1) 62 (32) 28 (24)
Single oral AH1 3685 (24.4) 18 (35) 11 (25)
Single INCS 964 (6.4) 19 (29) 23 (27)
Single systemic steroid 20 (0.1) 49 (35) 70 (56)
Azelastine-fluticasone formulation 235(1.6) 20 (40) 9(21)
Other classes * 686 (4.6) 22 (33) 14 (22)
Co-medication 3172 (21.0) 32 (41) 21 (34)
Involving at least more than one AH1 475 (3.2) 49 (49) 25 (42)
Involving at least more than one oral AH1 221 (1.5) 38 (61) 29 (41)
Involving at least one AH1 and one steroid 1276 (8.5) 32 (38) 23 (35)
Involving at least one oral AH1 and one INCS 1153 (7.6) 32.(39) 23(37)
Involving at least one oral AH1 and one drug of other classes * 1389 (9.2) 32 (38) 23 (37)
Involving at least more than one steroid 44 (0.3) 59 (47) 46 (40)
Involving at least more than one INCS 15 (0.1) 58 (43) 46 (13)
Involving at least one INCS and one drug of other classes * 346 (2.3) 31 (30) 32 (27)
Involving azelastine-fluticasone and at least other drug 391 (2.6) 30 (37) 20 (27)
Involving at least more than one drug of other classes * 1504 (10.0) 32 (38) 24 (34)
Online searches-based (“cultural”) regions: Cluster B
No medication 23,906 (60.8) 9 (25) 5(16)
Single medication 10,375 (26.4) 17 (32) 11 (25)
Single nasal AH1 152 (0.4) 49 109
Single ocular AH1 164 (0.4) 23 (27) 19 (26)
Single oral AH1 5227 (13.3) 20 (37) 13 (26)
Single INCS 1549 (3.9) 12 (24) 9(19)
Single systemic steroid 45 (0.1) 41 (38) 32 (28)
Azelastine-fluticasone formulation 1693 (4.3) 15(27) 7 (30)
Other classes * 1545 (3.9) 19 (28) 10 (20)
Co-medication 5066 (12.9) 26 (41) 21 (35)
Involving at least more than one AH1 840 (2.1) 28 (36) 21 (27)
Involving at least more than one oral AH1 76 (0.2) 52 (49) 40 (35)
Involving at least one AH1 and one steroid 2214 (5.6) 22 (35) 19 (29)
Involving at least one oral AH1 and one INCS 1998 (5.1) 20 (34) 17 (29)
Involving at least one oral AH1 and one drug of other classes * 1854 (4.7) 32 (40) 22 (38)
Involving at least more than one steroid 68 (0.2) 34 (28) 54 (46)
Involving at least more than one INCS 12 (0.03) 34 (54) 59 (18)
Involving at least one INCS and one drug of other classes * 879 (2.2) 23 (35) 21 (37)
Involving azelastine-fluticasone and at least other drug 853 (2.2) 20 (30) 15 (32)
Involving at least more than one drug of other classes® 2452 (6.2) 32 (40) 24 (40)
Online searches-based (“cultural”) regions: Cluster C
No medication 9898 (51.6) 8 (33) 5(26)
Single medication 4105 (21.4) 19 (36) 11 (28)
Single nasal AH1 6 (0.03) 29 (32) 87 (32)
Single ocular AH1 68 (0.4) 11(23) 8 (11)



Single oral AH1 2687 (14.0) 23 (40) 13 (30)

Single INCS 405 (2.1) 16 (37) 13 (26)
Single systemic steroid 13 (0.1) 34 (39) 53 (61)
Azelastine-fluticasone formulation 690 (3.6) 13 (17) 2(13)
Other classes * 236 (1.2) 16 (36) 10 (23)
Co-medication 5191 (27.0) 21 (37) 12 (25)
Involving at least more than one AH1 954 (5.0) 32 (53) 10 (29)
Involving at least more than one oral AH1 220 (1.1) 50 (55) 28 (42)
Involving at least one AH1 and one steroid 2879 (15.0) 19 (36) 10 (21)
Involving at least one oral AH1 and one INCS 2778 (14.5) 18 (35) 10 (20)
Involving at least one oral AHI and one drug of other classes * 2906 (15.1) 18 (26) 9(17)
Involving at least more than one steroid 318 (1.7) 62 (40) 54 (50)
Involving at least more than one INCS 26 (0.1) 22 (56) 38 (44)
Involving at least one INCS and one drug of other classes * 1809 (9.4) 17 (22) 9(12)
Involving azelastine-fluticasone and at least other drug 1187 (6.2) 26 (26) 23 (22)
Involving at least more than one drug of other classes® 3175 (16.5) 19 (25) 10 (19)
Online searches-based (“cultural”) regions: Cluster D
No medication 79,752 (53.7) 6 (20) 4 (15)
Single medication 43,774 (29.5) 13 (25) 9(21)
Single nasal AH1 336 (0.2) 31 (30) 23 (30)
Single ocular AH1 397 (0.3) 19 (33) 13 (30)
Single oral AH1 22,882 (15.4) 14 (28) 10 (23)
Single INCS 10,132 (6.8) 10 (19) 8 (18)
Single systemic steroid 497 (0.3) 32 (24) 19 (38)
Azelastine-fluticasone formulation 6310 (4.3) 11 (22) 8 (19)
Other classes * 3220 (2.2) 12 (27) 8 (24)
Co-medication 24,886 (16.8) 18 (32) 14 (29)
Involving at least more than one AH1 4081 (2.7) 30 (38) 24 (33)
Involving at least more than one oral AH1 869 (0.6) 43 (44) 38 (41)
Involving at least one AH1 and one steroid 12,699 (8.6) 19 (34) 15 (30)
Involving at least one oral AH1 and one INCS 11,945 (8.0) 18 (31) 14 (28)
Involving at least one oral AH1 and one drug of other classes * 5777 (3.9) 19 (39) 16 (34)
Involving at least more than one steroid 566 (0.4) 35(52) 15 (42)
Involving at least more than one INCS 154 (0.1) 53 (48) 50 (48)
Involving at least one INCS and one drug of other classes * 3589 (2.4) 18 (34) 16 (32)
Involving azelastine-fluticasone and at least other drug 6503 (4.4) 18 (27) 14 (26)
Involving at least more than one drug of other classes * 7687 (5.2) 18 (37) 16 (34)

AHl=antihistamine; CI=Confidence interval; INCS=Intranasal steroid; IQR=Interquartile range; VAS Global Symptoms = MASK-air®
visual analogue scale assessing the severity of overall allergic symptoms on that day; Work VAS = MASK-air® visual analogue scale
assessing the work impact of allergic symptoms on that day; * Including any non-antihistamine non-steroid formulation (namely,
decongestants, mast cell stabilizers, antileukotrienes, saline solutions), or any antihistamine of unspecified route of administration, or any
unspecified respiratory steroid in patients not reporting asthma.

Cluster A: Great Britain and The Netherlands; Cluster B: Austria, Belgium, Denmark, Germany and Switzerland; Cluster C: Finland, France
and Sweden; Cluster D: Czech Republic, Greece, Italy, Lithuania, Poland, Portugal, Slovenia, Spain



Supplementary Table 6. Number of observations/days under each medication scheme in European users (i) throughout the year, (ii) within the

pollen season, and (iii) outside the pollen season.

N observations (%)

Medication scheme All year Pollen season  Outside pollen season Effe“’Sizea
(N=222,025)  (N=93,940) (V=71,313) (Cohen’s )
No medication 119,823 (54.0) 44,191 (47.0) 42,986 (60.3) 0.27
Single medication 63,887 (28.8) 29,994 (31.9) 18,327 (25.7) 0.14
Single nasal AH1 529 (0.2) 290 (0.3) 88 (0.1) 0.05
Single ocular AH1 637 (0.3) 351 (0.4) 124 (0.2) 0.04
Single oral AH1 34,481 (15.5) 18,106 (19.3) 8425 (11.8) 0.21
Single INCS 13,050 (5.9) 5050 (5.4) 4590 (6.4) 0.04
Single systemic steroid 575 (0.3) 225(0.2) 199 (0.3) 0.02
Azelastine-fluticasone formulation 8928 (4.0) 3558 (3.8) 2903 (4.1) 0.02
Other classes 5687 (2.6) 2414 (2.6) 1998 (2.8) 0.01
Co-medication 38,315 (17.3) 19,755 (21.0) 10,000 (14.0) 0.19
Involving at least more than one AH1 6350 (2.9) 3849 (4.1) 1176 (1.6) 0.15
Involving at least more than one oral AH1 1386 (0.6) 724 (0.8) 347 (0.5) 0.04
Involving at least one AH1 and one steroid 19,068 (8.6) 10,010 (10.7) 4795 (6.7) 0.14
Involving at least one oral AHI and one INCS 17,874 (8.1) 9451 (10.1) 4376 (6.1) 0.15
Involving at least one oral AH1 and one drug of other classes 11,926 (5.4) 6419 (6.8) 2923 (4.1) 0.12
b
Involving at least more than one steroid 996 (0.4) 430 (0.5) 336 (0.5) 0
Involving at least more than one INCS 207 (0.1) 118 (0.1) 40 (0.1) 0
Involving at least one INCS and one drug of other classes b 6623 (3.0) 3257 (3.5) 1825 (2.6) 0.05
Involving azelastine-fluticasone and at least other drug 8934 (4.0) 3917 (4.2) 2858 (4.0) 0.01
Involving at least more than one drug of other classes” 1335 (0.6) 850 (0.9) 177 (0.2) 0.10

AHl=antihistamine; INCS=Intranasal steroid; * Comparison between proportion of observations in and outside pollen season; ° Including any non-antihistamine non-steroid
formulation (namely, decongestants, mast cell stabilisers, antileukotrienes, saline solutions), or any antihistamine of unspecified route of administration, or any unspecified
respiratory steroid in patients not reporting asthma.



Supplementary Table 7. Number of different drugs and drug groups (presented by geographical
or online searches-based region) used throughout a period of 12 months by patients who had

reported medication use at least four times.

Medication scheme N observations (%)
Geographical regions: Southern Europe
N different drugs
1 72 (19.3)
2 138 (36.9)
3 92 (24.6)
4 42 (11.2)
5 18 (4.8)
6 10 (2.7)
>7 2 (0.5)
N different drug groups
1 89 (23.8)
2 165 (44.1)
3 93 (24.9)
4 24 (6.4)
5 3(0.8)
6 0
Geographical regions: Central-West Europe
N different drugs
1 15 (16.1)
2 29 (31.2)
3 29 (31.2)
4 8 (8.6)
5 8 (8.6)
6 2(2.2)
>7 2(2.2)
N different drug groups
1 19 (20.4)
2 36 (38.7)
3 33 (35.5)
4 504
5 0
6 0
Geographical regions: Northern-East Europe
N different drugs
1 109 (21.5)
2 150 (29.5)
3 135 (26.6)
4 64 (12.6)
5 21 (4.1)
6 15 (3.0)
>7 14 (2.8)
N different drug groups
1 138 (27.2)
2 208 (40.9)
3 123 (24.2)
4 25(4.9)
5 10 (2.0)
6 4(0.8)
Online searches-based (“cultural”) regions: Cluster A
N different drugs
1 22 (28.9)
2 16 (21.1)
3 27 (35.5)
4 7(9.2)
5 2 (2.6)
6 1(1.3)
>7 1(1.3)
N different drug groups

1 27 (35.5)




2 30 (39.5)
3 14 (18.4)
4 339
5 2 (2.6)
6 0

Online searches-based (“cultural”) regions: Cluster B

N different drugs
1 32 (22.9)
2 42 (30.0)
3 34 (24.3)
4 16 (11.4)
5 11(7.9)
6 3.1
>7 2(1.4)

N different drug groups
1 40 (28.6)
2 55(39.3)
3 37 (26.4)
4 6(4.3)
5 2(1.4)
6 0

Online searches-based (“cultural”) regions: Cluster C

N different drugs
1 16 (15.5)
2 32 (31.1)
3 31 (30.1)
4 9(8.7)
5 8 (7.8)
6 2(1.9)
>7 5(@4.9)

N different drug groups
1 20 (19.4)
2 36 (35.0)
3 37 (35.9)
4 8(7.8)
5 1(1.0)
6 1(1.0)

Online searches-based (“cultural”) regions: Cluster D

N different drugs
1 126 (19.2)
2 227 (34.6)
3 164 (25.0)
4 82 (12.5)
5 26 (4.0)
6 21 (3.2)
>7 10 (1.5)

N different drug groups
1 159 (24.2)
2 288 (43.9)
3 161 (24.5)
4 37 (5.6)
5 8(1.2)
6 3(0.5)

Cluster A: Great Britain and The Netherlands; Cluster B: Austria, Belgium, Denmark, Germany and Switzerland; Cluster C: Finland, France
and Sweden; Cluster D: Czech Republic, Greece, Italy, Lithuania, Poland, Portugal, Slovenia, Spain



Supplementary Table 8. Characteristics of observations/days under each medication scheme
separated for days with and without use of asthma medication

Medication scheme N observations (%)  VAS Global Symptoms — median (IQR) VAS Work — median (IQR)
A. Days under no asthma medication

No medication 106,878 (59.9)* 7 (22)° 4 (16)*
Monotherapy 48,456 (27.1)* 15 (28)° 10 (22)*
INAH 492 (0.3) 26 (42) 19 (27)
Ocular AH 518 (0.3) 20 (35) 13 (30)
OAH 27,636 (15.5) 16 (32) 10 (24)
INCS 8556 (4.8) 14 (23) 10 (20)
Oral steroid 165 (0.1) 40 (48) 28 (38)
AzeFlu formulation 7228 (4.0) 12 (22) 7 (20)
Remaining classes 3861 (2.2) 16 (27) 9 (20)
Co-medication 23,185 (13.0)* 22 (39)* 16 (32)
B. Days under asthma medication
No medication 12,945 (29.8)* 8 (20) 7 (19)°
Monotherapy 15,431 (35.5)* 13 (26)° 10 21)*
INAH 37(0.1) 35(47) 25 (48)
Ocular AH 119 (0.3) 15 (24) 8 (21)
OAH 6845 (15.7) 16 (29) 12 (24)
INCS 4494 (10.3) 7(17) 8 (16)
Oral steroid 410 (0.9) 32 (20) 10 39)
AzeFlu formulation 1700 (3.9) 13 (24) 8 (21
Remaining classes 1826 (4.2) 13 (33) 10 (29)
Co-medication 15,130 (34.8)* 19 (30)* 13 (26)°

AH=antihistamine; AzeFlu=Azelastine-Fluticasone; INAH=Intranasal antihistamine; INCS=Intranasal steroid; IQR=Interquartile range;
OAH=Oral antihistamine; VAS Global Symptoms = MASK-air® visual analogue scale assessing the severity of overall allergic symptoms
on that day; Work VAS = MASK-air® visual analogue scale assessing the work impact of allergic symptoms on that day; * p<0.001 for the
comparison between days under no asthma medication and days under asthma medication; ® p=0.001 for the comparison between days under
no asthma medication and days under asthma medication



Supplementary Table 9. Characteristics of observations/days under each medication scheme,
considering only days from MASK-air® users reporting at least 50 days of data

Medication scheme N observations (%)  VAS Global Symptoms — median (IQR) VAS Work — median (IQR)

No medication 82,335 (55.3) 5(15) 2(11)
Monotherapy 41,692 (28.0) 11 (20) 8 (18)
INAH 326 (0.2) 27 (43) 20 (23)
Ocular AH 400 (0.3) 16 (23) 11(22)
OAH 21,791 (14.6) 12 (22) 8 (20)
INCS 8981 (6.0) 9 (16) 8 (16)
Oral steroid 423 (0.3) 30 (22) 5(25)
AzeFlu formulation 5985 (4.0) 12 (19) 6 (17)
Remaining classes 3786 (2.5) 12 (20) 8 (19)
Co-medication 24,864 (16.7) 17 (27) 13 (26)

AH=antihistamine; AzeFlu=Azelastine-Fluticasone; INAH=Intranasal antihistamine; INCS=Intranasal steroid; IQR=Interquartile range;
OAH=Oral antihistamine; VAS Global Symptoms = MASK-air® visual analogue scale assessing the severity of overall allergic symptoms
on that day; Work VAS = MASK-air® visual analogue scale assessing the work impact of allergic symptoms on that day



Supplementary Figure 1. Flow chart of MASK-air® observations
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3 * Only baseline information available
(no VAS data)

v
Regular MASK users with VAS data
(N users =20 453; N days = 363 469)

Excluded (N users = 7331; N days = 141 444)
* <16 years old (N users = 2587; N days = 45 992)
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217)
* Non-European users (N users = 4658, N days = 95
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\ 4
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VAS data

(N users =13 122; N days = 222 025)




Supplementary Figure 2. Monthly percent observations under different medication schemes. Combined data for the 2016-2020 period for each month are

presented.
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Supplementary Figure 3. Monthly frequency of observations under different medication
schemes (A) and co-medication schemes (B). Results are expressed as a percentage of the total
number of days under medication for each cluster of countries as defined by online search

patterns on allergic rhinitis-related terms. Combined data for the 2016-2020 period for each

>

Cluster A Cluster B
~10.0

N
o
o

7.5

Relative volume of days (%
N o ~
(4, o [,
Relative volume of days (%)

5.0
25
0.0 0.0
i 2 3 4 5 6 7 8 9 10 11 12 i 2 3 4 5 6 7 8 9 10 11 12
Month Month
Cluster C Cluster D
=100 =10.0
X X
4 [’
) )
o© 75 J75
G ksl
5 £
E 5.0 5 5.0
S g
[ o
2 25 2 25
o ©
£ /%— o e ——
/¥ e
0.0 0.0
i 2 3 4 5 6 7 8 9 10 11 12 i 2 3 4 5 6 7 8 9 10 11 12
Month Month
== Oral AH1 (single) == INCS (single) = Azelastine-fluticasone (single) == Other class (single) == Co-medication
5125 Cluster A 51251 Cluster B
8 g
8 10.0 g 10.0
£ £
8 8
£ 75 £ 75
s H
g e
© ©
S 50 D 50
© ©
k] k]
3 25 3 25
g g
© ©
S 00 S 00
° i 2 3 4 5 6 7 8 9 10 1 12 ° i 2 3 4 5 6 7 & 9 10 11 12
Month Month
=125 125
§ “7|Cluster C & " |Cluster D
8 S
8100 8100
£ £
8 8
£ £
.§ 7.5 g2 7.5
) g
3 50 S 50
© ©
k] k]
3 25 3 25
2 g
S 00 S 00
7 3 3 3 6 7 & 9 10 1 12 i 2 3 4 5 6 7 6 9 10 1 12
Month Month
Comedication involving at least:
==1oralaH1 +1INCS =1 oralaH1 + 1 drug of other class == Azelastine-fluticasone + other drug == Other combinations

month are presented.



Cluster A: Great Britain and The Netherlands; Cluster B: Austria, Belgium, Denmark, Germany and Switzerland; Cluster C: Finland, France
and Sweden; Cluster D: Czech Republic, Greece, Italy, Lithuania, Poland, Portugal, Slovenia, Spain
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