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Purpose: Our study compared knowledge of, and attitudes towards, allergic rhinitis (AR) among patients and physicians in: Brazil,
Japan, Korea, Mexico, Saudi Arabia, Spain, United Arab Emirates, and the United Kingdom.

Patients and Methods: Patients with AR were recruited via probability-based sampling. Data were captured via telephone interview,
personal interview, or self-administered online survey. Physicians were recruited from an online physician panel and interviewed by
self-administered online survey.

Results: In total, 1436 patients and 1637 physicians were surveyed. Most patients (76.9%) reported moderate-to-severe AR, whereas
physicians reported more mild (mean cases ranging from 57.0-68.2) than moderate-to-severe AR (mean cases ranging from 31.8-43.0).
Overall, most physicians (85.4%) and patients (77.5%) agreed AR could be controlled with treatment. Physicians preferred prescribing oral
antihistamines (OAHSs) for mild AR (from 45.3% of physicians in Brazil to 73.6% of physicians in Mexico). For moderate and severe AR, more
physicians preferred prescribing intranasal corticosteroids (INCSs) and OAHs for moderate and severe AR than other available treatments
(from 48.5% of physicians in the UK to 69.5% of physicians in Spain). Patients preferred OAHs to INCSs for treating AR (62.0%). Patients also
reported a range of comorbidities: overall, sinus infections were the most common (24.7%), and comorbid asthma was present in 12.9% of
patients. Per country, Saudi Arabia had the highest proportion (53.5%) and Mexico had the lowest proportion (8.0%) of patients with comorbid
asthma.

Conclusion: Patient and physician perceptions of AR mostly differed between and within countries, although there was generally
agreement that AR could be controlled with treatment. Differing attitudes towards AR among patients and physicians suggests a need
for improved education in and communication between these groups, with subsequent implications for optimizing disease
management.
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Plain Language Summary

Allergic rhinitis (AR), often referred to as “hayfever” in the case of grass pollen allergy, can cause sneezing, a runny and stuffy nose,
and itchy or watery eyes. It is caused by an allergy to airborne particles such as pollen, house dust mites, or molds. AR can impact
sleep, work or school performance, and the ability to participate in or enjoy social activities. Other health conditions, including asthma
and allergic conjunctivitis, are often associated with AR.

There are a wide range of available treatment options for AR. Treatment choice may be influenced by the severity of AR symptoms
and patient preference. Differences in attitudes towards treatment choice between patients and doctors can hamper AR management.
We compared the knowledge of, attitudes towards, and treatment of AR among patients and doctors in eight different countries.

Our results showed that generally, across all countries: patients reported more severe AR symptoms than doctors; doctors preferred
prescribing oral antihistamines for mild AR, and intranasal corticosteroids and oral antihistamines for moderate-to-severe AR; patients
preferred oral antihistamines to intranasal corticosteroids; and comorbidities such as sinus infections and asthma were common among
AR sufferers.
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Results from this multinational study suggest that although patients and doctors agree that AR symptoms can be controlled with
treatment, their views about the severity of the symptoms and the optimal choice of treatments differ. This suggests a need for
improved education and communication within and between these groups.

Introduction

Allergic rhinitis (AR) is an inflammatory disease of the nasal mucosa that is triggered by an immune response to airborne
environmental allergens (including pollen, house dust mites, and molds),' ™ which affected an estimated 400 million
people worldwide in 2013.° AR leads to symptoms such as sneezing, a runny and stuffy nose, and itchy or watery eyes,'
and can negatively affect patient quality of life by impacting upon sleep, performance at work or school, and social

319 and is associated with other

5,11

functioning.”® AR also has significant associated healthcare costs and economic burden,
inflammatory conditions, including asthma and relevant comorbidities, rhinosinusitis, and allergic conjunctivitis.
Intranasal corticosteroid (INCS) treatments are widely recommended by expert panels for use as first-line choices for
moderate-to-severe AR.'? Although there are various local and global treatment guidelines available for INCSs,'*!”
treatment choice may be influenced by physician perception of disease severity and patient preference around medication
use. Despite guidelines, many clinicians remain uncertain about the benefits and disadvantages of the many AR treatment
options available.'® Additionally, real-world evidence shows that most patients do not follow guidelines and have very
poor adherence to treatment.'>*° Differences between patient and physician attitudes towards treatment choice may
negatively affect patient experiences of managing AR. It is therefore important to understand both patient perceptions of
AR and physician practices for AR treatment in more detail to ultimately improve patient experiences and optimize

. 2,12
disease management.”

Knowledge and Attitude among Patients and Physicians on AR (KAPPA) was an international
survey of patients with AR and AR physicians which had three main aims: to understand patient and physician attitudes,
beliefs, and treatment practices of moderate-to-severe AR; to describe gaps between patient and physician perceptions of

INCS use; and to identify key drivers and barriers to treatment adherence and treatment patterns.

Materials and Methods

Study Design

KAPPA was an international survey of patients with AR and AR physicians conducted across eight countries (Brazil, Japan,
Korea, Mexico, Saudi Arabia [SA], Spain, United Arab Emirates [UAE], and the United Kingdom [UK]) between November
2019 and October 2020. Patients were recruited using a probability-based sampling methodology appropriate for each country.
This included: random digit dialing (to give a nationally representative sample of households) in Brazil, Mexico, SA, UAE,
Spain, and the UK; face-to-face contact (area probability sampling of households) in Korea; and sampling a large, fully certified,
and data-compliant patient panel provider in Japan. Physicians were recruited from a fully certified, data-compliant web panel.
Patient data were collected per local preferences and feasibility: via telephone interview (Brazil, Mexico, SA, and UAE), face-to-
face interview (Korea), or self-administered online survey (Japan, Spain, and UK). Interviews were conducted in the respon-
dents’ local language, and all physician data were collected via online survey (Figure 1). Approximately 200 patients/country
were targeted for inclusion from all countries except Spain and the UK, which instead targeted 100 patients/country.
Approximately 200 physicians were targeted from all countries. Samples for recruiting were stratified by city size, and patients
were recruited using appropriate probability-based sampling methodology where possible: random digit dialing, web panel, or
area probability.

Eligibility Criteria
Eligible patients were male and female adults (>18 years) or children with a parent or caregiver available to be
interviewed on their behalf. Children were aged 2 to 17 years in Japan, Korea, UAE, SA, Mexico, and Brazil; or aged
6 to 17 years in Spain and the UK. Patients had a physician-confirmed diagnosis of AR and an INCS prescription in the
past 12 months. Patients with non-allergic rhinitis were not included.

Eligible physicians were general practitioners (GPs), internal medicine physicians, pediatricians, and specialists (ear,
nose, and throat physicians, and otolaryngologists) who: were responsible for the treatment and management of patients
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Figure | Study design.
Abbreviations: AP, Area probability; F2F, face-to-face; RDD, random digit dialing; SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom; WP, web panel.

with AR; had been practicing for >3 years; spent >60% of their time in direct patient care in the past 12 months; had
treated >10 patients with AR per month. Physicians were excluded if responsible for drug formulary decisions or
employed by a pharmaceutical company.

Patient and Physician Survey Development

An English-language questionnaire was developed for both patients and physicians (by GSK and Abt Associates) and was
translated into local languages by accredited translators. Screening questions were included to identify eligible patients and
physicians. Two validated question modules (Work Productivity and Activity Impairment Questionnaire [Specific Health
Problem V2.0]*' and the Rhinitis Control Assessment Test)** were used for the patient questionnaire.

Survey questions collected data on patient and physician perceptions of AR severity, quality of life, disease burden,
healthcare resource utilization, comorbidities, and AR indicators. Questions from past surveys (eg, the Global Asthma
Physician Survey”® and the Asia Pacific Survey of Physicians on Asthma and AR)** were used as references where
possible, and new questions were subject to multi-step review and revision by the study team before finalization.

The study sponsor (GSK) was not revealed until study end in non-European Union (EU) countries; collection of data
in EU countries complied with General Data Protection Regulation guidelines, and so the study sponsor was revealed as
part of the informed consent form. Adults provided their consent to participate, and parents or caregivers completed the
survey on behalf of their children. The study complied with all applicable laws regarding subject privacy. No direct
subject contact or primary collection of individual human subject data occurred. All survey responses were protected by

confidentiality, and no identifying information could be linked to the survey data that were presented as aggregate
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analyses in tabular form. Institutional Review Board approval for the study was provided by Abt Associates (Abt IRB#
2014).

Data Analyses

For continuous variables, means, medians, and standard deviations (SDs) were calculated. For categorical, ordinal variables, and
interval variables, proportions were tested for statistical significance (p-level significance was 0.05). Chi-squared tests of
statistical significance were used, and one-way analysis-of-variance tests compared means between categorical groups (coun-
tries). Statistical tests were used to determine whether or not broad differences existed across comparison groups (countries) for a
particular AR characteristic or indicator, rather than to determine specific group-to-group differences.

Results

Interview Summary and Demographics

Patients

Overall, 1436 patients were interviewed (mean interview length=25 minutes). Mean age ranged from 24.0-42.4 years
across countries (p<0.001): SA and Korea had the most patients <18 years (30.0% and 36.0%, respectively), while the
UK and Japan had the most patients >50 years (29.0% and 40.0%, respectively). Similar proportions of male (48.8%) and
female (51.2%) patients were interviewed, and differences in sex across countries were significant (p<0.001) (Table 1).

Physicians

A total of 1637 physicians were interviewed (mean interview length=31 minutes): GPs (n=502), internal medicine
physicians (n=104), pediatricians (n=613), and specialists (n=403). Japan (n=91) and Korea (n=80) interviewed the most
GPs; Brazil (n=87) and Korea (n=76) interviewed the most pediatricians. Most countries interviewed 50 specialists
(Table 2). There were significant differences across countries for all physician characteristics recorded (all p<0.001). For
AR treatment at first mention, use of country-specific guidelines was notable in physicians in Brazil (40.6%), Spain
(19.0%), and Japan (25.2%), and AR and its Impact on Asthma guidelines (year/version not specified) were used in all
countries and were the most widely used guidelines overall (21.0%). One-fifth treated AR at first mention based on their
experience as a physician, and 4.8% did not use any guidelines for AR treatment at first mention; however, at second and

third mention, all physicians reported using some form of guidelines for AR treatment (data not shown).

AR Severity

The mean age of AR symptom onset varied significantly (p<0.001) between countries, ranging from mean (SD) 11.1
(8.1) years in SA to 22.9 (9.7) years in Mexico (Brazil, 16.4 [10.9] years; UAE, 14.9 [13.9] years; Japan, 18.1 [14.1]
years; Korea, 20.8 [17.8] years; Spain, 18.2 [12.6] years; UK, 16.7 [12.0] years). Similarly, the mean age that patients
first sought treatment for AR was significantly different (p<0.001) between countries, with youngest patients in SA
(mean [SD] 11.8 [11.1] years) and eldest in Mexico (26.3 [9.6] years) (Brazil, 17.7 [11.1] years; UAE, 16.2 [14.2] years;
Japan, 20.6 [15.2] years; Korea, 22.4 [18.2] years; Spain, 20.0 [12.6] years; UK, 19.2 [13.0] years).

Across all countries, symptoms were subject to significant temporal variation (p<0.001), with most (33.9%) patients
reporting that symptoms fluctuated throughout the year and were worse in some seasons than in others. Most patients felt
that their AR was well/somewhat well managed (88.9%), and considered their AR severity to be moderate or severe
(76.9%). Around a third of patients had experienced AR symptoms in the past 7 days; 38.2% had taken prescription AR
medication in the past 7 days, 12.4% had taken over-the-counter oral medications in the past 7 days, and 13.3% had no
symptoms or had not taken any medications in the past 7 days. Patient perceptions of AR management and severity, and
approaches to symptom control, varied significantly across countries (p<0.001) (Figure 2).

Physician classifications of AR cases by severity (mild or moderate-to-severe), seasonality (seasonal, perennial, or
perennial with seasonal exacerbations), and frequency (intermittent or persistent) all varied significantly across countries
(all p<0.001). In all countries, physicians most often classified AR as mild, seasonal, and intermittent (data not shown).
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Table | Summary of Patient Interviews and Patient Characteristics, Overall and by Country

All (N=1436) | Brazil (n=202) | Mexico (n=200) | SA (n=217) | UAE (n=207) | Japan (n=200) | Korea (n=200) | Spain (n=110) | UK (n=100)

Mean interview length, minutes 25 27 31 I 21 16 35 33 26
Mean (SD) age,” years 33.9 (NE) 359 (14.9) 373 (11.0) 24.0 (10.8) 28.6 (14.0) 42.4 (18.91) 31.7 (20.1) 36.9 (14.9) 40.0 (16.3)
Age,® n (%), years

<18 263 (18.3) 22 (10.9) 1 (<1) 65 (30.0) 46 (22.2) 36 (18.0) 72 (36.0) 12 (10.9) 9 (9.0)

18-34 517 (36.0) 76 (37.6) 92 (46.0) 109 (50.2) 99 (47.8) 24 (12.0) 43 (21.5) 39 (35.5) 35 (35.0)

3449 384 (26.7) 63 (31.2) 77 (38.5) 42 (19.4) 39 (18.8) 60 (30.0) 39 (19.5) 37 (33.6) 27 (27.0)

>50 272 (18.9) 41 (20.3) 30 (15.0) I (<I) 23 (11.1) 80 (40.0) 46 (23.0) 22 (20.0) 29 (29.0)
Sex,” n (%)

Male 701 (48.8) 73 (36.1) 104 (52.0) 96 (44.2) 109 (52.7) 126 (63.0) 93 (46.5) 58 (52.7) 42 (42.0)

Female 735 (51.2) 129 (63.9) 96 (48.0) 121 (55.8) 98 (47.3) 74 (37.0) 107 (53.5) 52 (47.3) 58 (58.0)
Employment status,” n (%)

Currently employed 736 (61.2) 126 (67.4) 146 (73.4) 69 (45.1) 84 (49.1) 122 (69.7) 77 (524) 58 (56.9) 54 (56.3)

Recently employed 120 (10.0) 27 (14.4) 22 (11.1) 7 (4.6) 24 (14.0) 4(23) 11 (7.5) 14 (13.7) Il (11.5)

Not employed for pay 201 (16.7) 16 (8.6) 17 (8.5) 52 (34.0) 37 (21.6) 31 (17.7) 29 (19.7) 8 (7.8) Il (11.5)

Currently or recently a student 145 (12.1) 25 (13.4) 6 (3.0) 26 (17.0) 21 (12.3) 10 (5.7) 29 (19.7) 16 (15.7) 12 (12.5)
Education,” n (%)

High school equivalent/Technical degree or less 436 (34.7) 76 (37.6) 60 (30.0) 68 (31.3) 50 (24.2) 67 (33.5) 58 (29.0) 21 (19.1) 36 (36.0)

4-year University/Bachelor’s degree or more 819 (65.3) 121 (59.9) 126 (63.0) 125 (57.6) 107 (51.7) 112 (56.0) 133 (66.5) 52 (47.3) 43 (43.0)
Type of area,” n (%)

Large city or metropolitan area 902 (63.2) 172 (85.1) 170 (85.0) 116 (53.5) 120 (58.0) 64 (32.0) 193 (96.5) 42 (38.2) 25 (25.0)

Suburb of large city or metropolitan area 217 (15.2) 19 (9.4) 26 (13.0) 41 (18.9) 32 (15.5) 53 (26.5) 7 (3.5) 20 (18.2) 19 (19.0)

Small city or rural area 309 (21.6) 11 (5.4) 4 (2.0) 59 (27.2) 54 (26.1) 82 (41.0) 0 44 (40.0) 55 (55.0)
Mean (SD) household members® 3.5 (NE) 29 (1.2) 3.6 (1.4 4.7 (1.8) 4.1 (22 2.9 (1.4 3.6 (1.0) 32 (1.2) 2.7 (1.3)
Mean (SD) household members with AR* 1.4 (NE) 1.4 (0.6) 1.2 (0.4) 1.3 (0.7) 1.1 (0.5) 1.8 (0.9) 1.6 (0.7) 1.6 (0.8) 1.5 (0.7)

Notes: Parents/caregivers provided responses for children (ie, patients with AR <I8 years). Interviews were conducted in local languages. All values shown are percentages/means for evaluable participant responses (not all patients
surveyed responded to every question). p<0.001 (one-way ANOVA). ®p<0.001 (Chi-squared test).
Abbreviations: ANOVA, Analysis of variance; AR, allergic rhinitis; NE, not evaluated; SA, Saudi Arabia; SD, standard deviation; UAE, United Arab Emirates; UK, United Kingdom.
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Table 2 Physician Characteristics, Overall and by Country

month?

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1637) (n=212) (n=201) (n=200) (n=200) (n=218) (n=206) (n=200) (n=200)
Mean interview length, minutes 31 35 43 29 18 24 30 36 3
Mean (SD) age,” years NE 41.1 87) 448 (10.5) 454 (109) | 457 (107) 51.1 (9.2) 445 (82) 467 (108) | 45.6 (8.6)
Age,” n (%), years
18-34 224 (13.7) 55 (25.9) 31 (15.4) 38 (19.0) 30 (15.0) 9 (4.1) 12 (5.8) 33 (16.5) 16 (8.0)
3544 603 (36.8) 95 (44.8) 83 (41.3) 65 (32.5) 69 (34.5) 50 (22.9) 108 (52.4) 54 (27.0) 79 (39.5)
45-54 452 (27.6) 42 (19.8) 44 (21.9) 42 (21.0) 62 (31.0) 74 (33.9) 60 (29.1) 58 (29.0) 70 (35.0)
>55 358 (21.9) 20 (9.4) 43 (21.4) 55 (27.5) 39 (19.5) 85 (39.0) 26 (12.6) 55 (27.5) 35 (17.5)
Sex,” n (%)
Male 1131 (69.1) 99 (46.7) 140 (69.7) 145 (72.5) 142 (71.0) 198 (90.8) 154 (74.8) 111 (55.5) 142 (71.0)
Female 506 (30.9) 113 (53.3) 61 (30.3) 55 (27.5) 58 (29.0) 20 (9.2) 52 (25.2) 89 (44.5) 58 (29.0)
Mean (SD) number of years in clinical NE 14.7 (8.6) 17.0 (9.2) 18.6 (10.0) 18.9 (9.9) 23.5 (8.0) 15.4 (8.2) 18.7 (9.0) 18.1 (7.5)
practice®
Specialty,® n (%)
GP/Family medicine 512 (31.3) 75 (35.4) 60 (29.9) 74 (37.0) 67 (33.5) 17 (7.8) 77 (374) 71 (35.5) 71 (35.5)
Internal medicine 109 (6.7) 0 15 (7.5) I (0.5) 2 (4.0) 74 (33.9) 3(1.5) 4 (20 4 (2.0)
Pediatrician 613 (37.4) 87 (41.0) 75 (37.3) 75 (37.5) 75 (37.5) 75 (34.4) 76 (36.9) 75 (37.5) 75 (37.5)
Allergist 17 (7.1) 30 (14.2) 19 (9.5) I (0.5) 0 23 (10.6) 6 (2.9) 27 (13.5) Il (5.5)
ENT/Otolaryngologist 286 (17.5) 20 (94) 32 (15.9) 49 (24.5) 50 (25.0) 29 (13.3) 44 21.4) 23 (11.5) 39 (19.5)
Mean (SD) patients with AR seen in a NE 138.9 (125.2) 60.9 (67.7) 1484 (129.1) | 121.9(116.0) | 51.0 (755) | 199.7 (161.2) | 824 (859) | 384 (434)

Notes: Interviews were conducted in local languages. All values shown are percentages/means for evaluable participant responses (not all physicians surveyed responded to every question). p<0.001 (one-way ANOVA). ®p<0.001 (Chi-squared test).
Abbreviations: ANOVA, Analysis of variance; AR, allergic rhinitis; ENT, ear, nose, and throat; GP, general practitioner; NE, not evaluated; SA, Saudi Arabia; SD, standard deviation; UAE, United Arab Emirates; UK, United Kingdom.
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Figure 2 Summary of patient’s perceptions of AR severity and approaches to AR symptom control, overall and by country. (A) Patient’s perceived health; (B) AR symptom
occurrence in past 12 months; (C) AR symptom frequency in past 12 months; (D) AR severity; (E) How well AR is being managed; (F) Events occurring in past 7 days.
Notes: All values shown are percentages/means for evaluable participant responses (not all patients surveyed responded to every question); p values are from Chi-squared
tests. *N=1938 (some patients responded to multiple options).

Abbreviations: AR, allergic rhinitis; OTC, over the counter; SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom.

Quality of Life and Disease Burden

When AR symptoms were worst, patient ratings of their abilities to carry out tasks and physician ratings of patient’s
abilities varied significantly between countries (p<0.001). For patients, the overall rating was 6.2/10, ranging from
5.2/10 (Japan) to 7.3/10 (Brazil). Physicians felt that patients with mild AR (7.5/10) were better able to carry out
tasks when compared to patients with moderate-to-severe AR (4.9/10), a trend that was also reflected across
countries (Figure 3).

Patients missed on average around half a day from work due to AR in the past 7 days, although this varied
considerably between countries (from 0.3 hours/7 days in Spain to 11.7 hours/7 days in Korea; data not shown).
Physician rankings of the impact of allergies on patient daily life and on patient ability to tolerate discomfort from
AR symptoms varied significantly (p<0.001) across countries, and physicians mostly perceived discomfort from AR
symptoms as something patients could “tolerate only with treatment”, ranging from 71.5% in UAE to 89.0% in Spain
(data not shown).
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O Mild AR B Moderate-to-severe AR

17.3
58 UK a7
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6.1 | Spain 150
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54| Korea 42
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52 Japan 153
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6.3 [ UAE 5.1
178
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. 178
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" 177
7.3 Brazil 1 52
. 175
6.2 All countries 149
-0 9 8 -7 6 5 -4 3 -2 -1 0 0 1 2 3 4 5 6 7 8 9 10
Patient’s rating of own ability Physician’s rating of patient’s ability
to carry out desired tasks to carry out desired tasks

Figure 3 Patient’s rating of their own ability to carry out desired tasks and physician’s rating of patient’s ability to carry out desired tasks (by AR severity) when AR
symptoms are at their worst, overall and by country.

Notes: Rating of ability to carry out a desired task is from 0 (completely unable) to 10 (completely able).

Abbreviations: AR, Allergic rhinitis; SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom.

Comorbidities and Healthcare Resource Utilization

Overall, the most common comorbidities/health conditions were sinus infections/sinusitis (24.7%), snoring (23.5%), and
a history of asthma (12.9%). Proportions of comorbidities/health conditions varied significantly (p<0.001) by country:
SA had the highest (53.5%) proportion of patients who had ever been diagnosed with asthma, and the highest proportions
of all comorbid health conditions compared to other countries. Rates of asthma diagnosis were highest in SA (53.5%),
Spain (43.1%), and the UK (40.8%) compared to other countries (ranging from 8.0-24.6%) (Figure 4). All recorded

O UK (n=100) O Spain (n=110) B Korea (n=200)
o Japan (n=200) B UAE (n=207) OSA (n=217)
@ Mexico (n=200) o Brazil (n=202) OAIl (N=1436)
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—T d
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Ear infections E Y :|p<0.001

Sinus infections/sinusitis —| :|p<0.001

Comorbidity
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Figure 4 Patient comorbidities, overall and by country.

Notes: N=2777 (some patients had >1 comorbidity). All values shown are percentages for evaluable participant responses (not all patients surveyed responded to every
question). p values are from Chi-squared tests.

Abbreviations: SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom.
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healthcare resource utilization incidents in the past 12 months varied significantly across countries (p<0.001); the
proportions of patients requiring >1 emergency room (ER) visit (71.3%), >1 hospital stay (56.9%), and a pharmacy
visit (62.5%) in the past 12 months were highest in SA compared to all other countries. SA also had a mean number of
31.7 unplanned clinic/office/ER visits in the past 12 months, far higher than any other country (unplanned clinic/office/
ER visits in the past 12 months ranged from 2.0 to 9.8 in other countries) (data not shown).

Treatment Indicators

Patient Indicators

There was significant (p<0.001) variation across countries in the frequency of taking prescribed INCSs. In Mexico,
similar proportions of patients took INCSs all, most, or some of the time throughout the year, compared to only during
the allergy season (ranging from 20.0-28.5%). Almost half of patients in Brazil, Japan, and Spain only took INCSs
during the allergy season, and almost half of patients in SA took INCSs most of the time (data not shown).

Around 70% of patients felt that quick and long-lasting symptom relief were very important attributes of INCS
adherence, and approximately 50% considered ease of INCS use very important. Variation in the importance ranking of
attributes influencing INCS adherence varied significantly (p<0.001) across countries (Table 3). There was an overall
agreement that patients preferred oral antihistamine (OAH) medication to INCS medication (62.0%), and variation
between countries was significant (p<0.001) (data not shown).

Overall, 82.0% of patients agreed that AR symptoms could be controlled with INCSs; 78.4% agreed that INCS
treatment was considered safe to use, and 64.6% agreed that INCS initiation should be delayed for children until they
were adults. Variation between countries was significant (p<0.001; data not shown).

Physician Indicators

The patient symptoms that most strongly influenced physicians to prescribe INCSs were nasal congestion and/or
obstruction (12.6%), watery/runny nose (9.9%), and frequent itchy nose/nasal itching (9.5%) (Table 4). These findings
varied significantly (p<0.001) across countries.

Physician prescribing preference and attitudes towards INCS treatment also varied significantly (both p<0.001) across
countries. Physicians preferred to prescribe OAH treatments for patients with mild AR (61.4% overall), and both INCS
and OAH treatments for patients with moderate AR (60.2% overall) and severe AR (57.0% overall). Overall, most
physicians strongly agreed/agreed that INCSs had a good safety profile (92.1%), and most strongly disagreed/disagreed
INCS initiation should be delayed for children until they were adults (65.7%). Overall, most (91.6%) physicians strongly
agreed/agreed that the route of administration influenced patient adherence, and variation between countries was
significant (p<<0.001) (Table 4).

AR Indicators
Patient Indicators
Overall, most patients (69.1%) strongly agreed/agreed that AR was a serious disease; nonetheless, patient attitudes
towards the seriousness of AR varied significantly (p<0.001) across countries. Brazil and Mexico had the highest
proportions of patients who strongly agreed that AR was a serious disease (79.7% and 54.5%, respectively), and
although fewer patients (10.5-28.4%) strongly agreed with this in other countries, overall agreement that AR was a
serious disease remained higher than overall disagreement. Most patients agreed AR could be controlled but not cured
(77.5%), and that uncontrolled AR could lead to asthma symptoms (76.5%) and complications such as ear and sinus
infections (83.6%). These responses were broadly similar across countries, with significant (p<0.001) variation between
countries (data not shown).

Overall, most patients considered the cost of INCSs, and doctor/ER visits and immunotherapy costs, to be minor
burdens (47.5% and 43.8%, respectively).

Physicians generally agreed that AR is a chronic disease that should be treated for a long period of time (91.3%), and
that AR could be controlled but not cured (85.4%). They also felt that uncontrolled AR could lead to asthma symptoms
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Table 3 Attributes and Challenges Relevant to Patient INCS Adherence, Overall and by Country

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1436) (n=202) (n=200) (n=217) (n=207) (n=200) (n=200) (n=110) (n=100)
Importance of attribute in helping patient adherence | Quick symptom relief,® n (%)
to INCS
Very important 1007 (71.6) 171 (87.2) 157 (78.5) 156 (71.9) 164 (79.2) 67 (36.0) 154 (77.0) 69 (63.9) 69 (75.0)
Somewhat important 323 (23.0) 22 (11.2) 40 (20) 53 (24.4) 41 (19.8) 75 (40.3) 37 (185) 34 (31.5) 21 (22.8)
Slightly important 63 (4.5) 2 (1.0 3 (1.5) 6 (2.8) 2 (1.0) 36 (19.4) 8 (4.0) 5 (4.6) 1(1.1)
Not at all important 13 (0.9) 1 (0.5) 0 2 (0.9) 0 8 (4.3) 1 (0.5) 0 1 (1.1)
Easy to take or administer,” n (%)
Very important 652 (50.2) 96 (49.0) 153 (76.5) 128 (59.0) 109 (52.7) 54 (29.3) 115 (57.5) 54 (50.0) 47 (51.6)
Somewhat important 469 (36.1) 86 (43.9) 40 (20.0) 67 (30.9) 69 (33.3) 79 (42.9) 70 (35.0) 28 (25.9) 30 (33.0)
Slightly important 146 (11.2) 11 (5.6) 7 (3.5) 20 (9.2) 19 (9.2) 46 (25.0) 12 (6.0) 22 (20.4) 9 (9.9)
Not at all important 32 (25) 3(1.5) 0 2 (0.9) 10 (4.8) 5Q27) 3(1.5) 4(37) 5(5.5)
Long nozzle,”* n (%)
Very important 63 (40.6) 6 (60.0) 9 (52.9) 24 (35.3) 18 (66.7) 1 (16.7) 0 3(25.0) 2 (20.0)
Somewhat important 44 (28.4) 0 2(11.8) 23 (33.8) 6 (22.2) 3 (50.0) 4 (80.0) 3(25.0) 3(30.0)
Slightly important 22 (142) 0 4 (23.5) 10 (14.7) 2 (74) 1(16.7) 1 (20.0) 2 (16.7) 2 (20.0)
Not at all important 23 (14.8) 4 (40.0) 2(11.8) 9 (13.2) I 3.7) 0 0 4 (333) 3 (30.0)
Not familiar with this feature 3(1.9) 0 0 2(29) 0 1 (16.7) 0 0 0
Short nozzle in helping take INCS,>* n (%)
Very important 37 (24.3) 2 (20.0) 3(17.6) 20 (29.9) 9 (33.3) 0 1 (20.0) 1(83) I (I1)
Somewhat important 52 (342) 0 3(17.6) 27 (40.3) 14 (51.9) I (20.0) 1 (20.0) 4(33.3) 2(222)
Slightly important 29 (19.1) 4 (40.0) 7(412) 9 (134) 2(74) 2 (40.0) 2 (40.0) 1 83) 2(222)
Not at all important 31 (20.4) 4 (40.0) 4 (23.5) 9 (134) 2 (74) 1 (20.0) 1 (20.0) 6 (50.0) 4 (44.4)
Not familiar with this feature 3 (2.0 0 0 2 (3.0) 0 1 (20.0) 0 0 0
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Very fine spray/mist, n (%)

Very important 61 (39.6) 8 (80.0) 11 (64.7) 20 (29.9) 13 (48.1) 0 2 (40.0) 2 (16.7) 5 (45.5)
Somewhat important 47 (30.5) 1 (10.0) 3(17.6) 24 (35.8) 8 (29.6) 1 (20.0) 3 (60.0) 2 (16.7) 5 (45.5)
Slightly important 32 (20.8) 0 3(17.6) 15 (22.4) 5 (18.5) 3 (60.0) 0 541.7) 1 (9.1)
Not at all important 13 (84) 1 (10.0) 0 7 (10.4) 1 37) | (20.0) 0 3(25.0) 0
Not familiar with this feature 1 (0.6) 0 0 I (1.5) 0 0 0 0 0
Presence of a dose counter,”* n (%)
Very important 58 (37.4) 8 (80.0) 12 (70.6) 22 (32.4) 7 (26.9) 2 (40.0) 0 4 (30.8) 3(273)
Somewhat important 57 (36.8) 2 (20.0) 0 26 (38.2) 16 (61.5) 1 (20.0) 3 (60.0) 6 (46.2) 3(273)
Slightly important 20 (12.9) 0 4 (23.5) 8 (11.8) 2(7.7) 0 2 (40.0) 1(7.7) 3(273)
Not at all important 14 (9.0) 0 1(5.9) 9 (13.2) 0 0 0 2 (15.4) 2(18.2)
Not familiar with this feature 6 (3.9) 0 0 3 (44) 1 (38) 2 (40.0) 0 0 0
Long-lasting symptom relief,” n (%)
Very important 972 (69.1) 167 (85.2) 156 (78.0) 139 (64.1) 136 (65.7) 69 (37.1) 156 (78.0) 81 (75.0) 68 (73.9)
Somewhat important 353 (25.1) 28 (14.3) 42 (21.0) 65 (30.0) 63 (30.4) 71 (382) 38 (19.0) 25 (23.1) 21 (22.8)
Slightly important 71 (5.0 0 2 (1.0 I (5.1) 7 (34) 41 (22.0) 5(2.5) 2 (1.9 3(33)
Not at all important 10 (0.7) 1 (0.5) 0 2 (0.9) 1 (0.5) 5(27) 1 (0.5) 0 0
(Continued)
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Table 3 (Continued).

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1436) (n=202) (n=200) (n=217) (n=207) (n=200) (n=200) (n=110) (n=100)
Bothersome attributes that may present treatment Bad taste,” n (%)
challenges
Extremely bothersome 390 (28.2) 98 (50.3) 29 (14.5) 116 (53.5) 110 (53.1) 15 (8.5) 4 (2.0) 12 (12.0) 6 (6.7)
Moderately bothersome 356 (25.7) 41 (21.0) 74 (37.0) 76 (35.0) 53 (25.6) 56 (31.6) 23 (11.6) 20 (20.0) 13 (14.4)
Slightly bothersome 340 (24.6) 23 (11.8) 61 (30.5) 19 (8.8) 35 (16.9) 60 (33.9) 73 (36.9) 39 (39.0) 30 (33.3)
Not bothersome 298 (21.5) 33 (16.9) 36 (18.0) 6 (2.8) 9 (4.3) 46 (26.0) 98 (49.5) 29 (29.0) 41 (45.6)
How bothersome is dripping down throat in taking INCS,* n (%)
Extremely bothersome 337 (24.6) 85 (43.8) 35 (17.5) 94 (43.3) 81 (39.1) 13 (7.4) 2 (1.0) 19 (19.6) 8 (8.9)
Moderately bothersome 410 (29.9) 52 (26.8) 84 (42.0) 74 (34.1) 81 (39.1) 61 (34.9) 23 (11.8) 19 (19.6) 16 (17.8)
Slightly bothersome 336 (24.5) 31 (16.0) 50 (25.0) 45 (20.7) 32 (15.5) 56 (32.0) 54 (27.7) 34 (35.1) 34 (37.8)
Not at all bothersome 289 (21.1) 23 (134) 31 (15.5) 4(1.8) 13 (6.3) 45 (25.7) 116 (59.5) 25 (25.8) 32 (35.6)
How bothersome is drowsiness,* n (%)
Extremely bothersome 239 (17.7) 41 (232) 21 (10.5) 75 (34.6) 55 (26.6) 21 (12.5) 0 15 (15.3) 11 (12.8)
Moderately bothersome 348 (25.8) 34 (19.2) 60 (30.0) 95 (43.8) 85 (41.1) 40 (23.8) 8 (4.1) 17 (17.3) 9 (10.5)
Slightly bothersome 300 (22.2) 56 (31.6) 46 (23.0) 32 (147) 34 (16.4) 52 (31.0) 44 (22.4) 23 (23.5) 13 (15.1)
Not bothersome 462 (34.2) 46 (26.0) 73 (36.5) 15 (6.9) 33 (15.9) 55 (327) 144 (73.5) 43 (43.9) 53 (61.6)

Notes: All values shown are percentages/means for evaluable participant responses (not all patients surveyed responded to every question). *p<0.001 (Chi-squared test). ®p<0.01 (Chi-squared test). “Of those who changed INCS device

in the past 12 months.
Abbreviations: INCS, intranasal corticosteroid; SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom.
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Table 4 Physician Treatment Decision Factors and Attitudes Towards INCSs, Overall and by Country

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1637) (n=212) (n=201) (n=200) (n=200) (n=218) (n=206) (n=200) (n=200)
Symptoms influencing choice of INCS prescription medications,” n (%)
Watery or runny nose 1036 (9.9) 136 (64.2) 116 (57.7) 127 (63.5) 133 (66.5) 133 (61.0) 116 (56.3) 137 (68.5) 138 (69.0)
Repeated sneezing” 962 (9.2) 152 (71.7) 91 (45.3) 145 (72.5) 118 (59.0) 115 (52.8) 122 (59.2) 92 (46.0) 127 (63.5)
Frequent itchy nose or nasal itching® 991 (9.5) 151 (71.2) 116 (57.7) 122 (61.0) 116 (58.0) 99 (45.4) 133 (64.6) 116 (58.0) 138 (69.0)
Nasal congestion and/or obstruction 1324 (12.6) 162 (76.4) 180 (89.6) 142 (71.0) 163 (81.5) 155 (71.1) 171 (83.0) 187 (93.5) 164 (82.0)
Frequent watery eyes or itchy eyes® 678 (6.5) 122 (57.5) 81 (40.3) 78 (39.0) 98 (49.0) 60 (27.5) 92 (44.7) 63 (31.5) 84 (42.0)
Red eyes® 433 (4.1) 87 (41.0) 39 (19.4) 79 (39.5) 67 (33.5) 34 (15.6) 50 (24.3) 34 (17.0) 46 (23.0)
Throat itching” 490 (4.7) 96 (45.3) 59 (294) 67 (33.5) 68 (34.0) 43 (19.7) 49 (23.8) 40 (20.0) 68 (34.0)
Headache® 427 (4.1) 72 (34.0) 64 (31.8) 86 (43.0) 60 (30.0) 30 (13.8) 27 (13.1) 52 (26.0) 36 (18.0)
Reduced sense of smell® 745 (7.1) 100 (47.2) 118 (58.7) 80 (40.0) 111 (55.5) 64 (29.4) 60 (29.1) 114 (57.0) 98 (49.0)
Post-nasal drip® 744 (7.1) 121 (57.1) 94 (46.8) 62 (31.0) 113 (56.5) 47 (21.6) 75 (36.4) 102 (51.0) 130 (65.0)
Interference with sleep® 947 (9.0) 126 (59.4) 128 (63.7) 102 (51.0) 133 (66.5) 111 (50.9) 112 (54.4) 111 (55.5) 124 (62.0)
Impairment of daily activities® 907 (8.7) 122 (57.5) 126 (62.7) 92 (46.0) 126 (63.0) 104 (47.7) 103 (50.0) 120 (60.0) 114 (57.0)
Impairment of work or school® 783 (7.5) 106 (50.0) 101 (50.2) 72 (36.0) 117 (58.5) 92 (42.2) 88 (42.7) 100 (50.0) 107 (53.5)
Other® 12 (0.1) 0 I (0.5) 0 0 3(14) 1 (0.5) 1 (0.5) 6 (3.0
Preferred treatment for mild AR, n (%)
Only OAHs 1006 (61.5) 96 (45.3) 148 (73.6) 122 (61.0) 120 (60.0) 149 (68.3) 137 (66.5) 112 (56.0) 122 (61.0)
Only intranasal antihistamines 157 (9.6) 30 (14.2) 8 (4.0) 19 (9.5) 14 (7.0) 23 (10.6) 12 (5.8) 29 (14.5) 22 (11.0)
Only INCSs 261 (15.9) 48 (22.6) 24 (11.9) 15 (7.5) 40 (20.0) 23 (10.6) 28 (13.6) 43 (21.5) 40 (20.0)
Only anti-leukotrienes 71 (43) 8 (3.8) 8 (4.0) 4 (2.0 4 (2.0 18 (8.3) 24 (11.7) 3(1.5) 2 (1.0)
INCSs and OAHs 95 (5.8) 10 (4.7) 12 (6.0) 37 (18.5) 16 (8.0) 2 (0.9) 3 (1.5) 5(2.5) 10 (5.0)
INCSs and intranasal antihistamines 31 (19) 15 (7.1) 0 2 (1.0 2 (1.0 2 (0.9) 1 (0.5) 6 (3.0) 3 (1.5)
Other 16 (1.0) 5(24) | (0.5) I (0.5) 4 (2.0) 1 (0.5) 1 (0.5) 2 (1.0 1 (0.5)
(Continued)
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Table 4 (Continued).

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1637) (n=212) (n=201) (n=200) (n=200) (n=218) (n=206) (n=200) (n=200)
Preferred treatment for moderate AR, n (%)
Only OAHs 11 (6.8) 5 (2.4) 4(20) 18 (9.0) 13 (6.5) 39 (17.9) 20 (9.7) 10 (5.0) 2 (1.0)
Only intranasal antihistamines 63 (3.9) 6 (28) 7 (35) 1 (5.5) 12 (6.0) 7 32) 6 (29) 420 10 (5.0)
Only INCSs 230 (14.1) 31 (14.6) 34 (16.9) 18 (9.0) 27 (13.5) 26 (11.9) 25 (12.1) 26 (13.0) 43 21.5)
Only anti-leukotrienes 54 (3.3) 8 (3.8) 12 (6.0) 2 (1.0) 5 (2.5) 1 (5.0) 9 (4.4) 5 (2.5) 2 (1.0)
INCSs and OAHs 983 (60.2) 19 (56.1) 125 (62.2) 134 (67.0) 128 (64.0) 108 (49.5) 122 (59.2) 133 (66.5) 114 (57.0)
INCSs and intranasal antihistamines 171 (10.5) 39 (18.4) 16 (8.0) 16 (8.0) 8 (4.0) 22 (10.1) 20 (9.7) 22 (11.0) 28 (14.0)
Other 22 (13) 4(1.9) 3(15) 1 05 7 (3.5) 5(23) 4(1.9) 0 1 (05
Preferred treatment for severe AR, n (%)
Only OAHs 15 (0.9) I 05 0 3(15) 0 7 (32) 3 (1.5) I 05 0
Only intranasal antihistamines 6 (0.4) 3(14) 0 2 (1.0) 0 I (05 0 0 0
Only INCSs 36 22) 4(1.9) 5 (2.5) 7 (3.5) 13 (6.5) I 0.5 2 (1.0) 2 (1.0) 2 (1.0)
Only anti-leukotrienes 37 23) 8 (3.8) 4(20) 5 (2.5) 9 (4.5) 3 (1.4) 3(15) 5 (2.5) 0
INCSs and OAHs 933 (57.0) 108 (50.9) 111 (55.2) 115 (57.5) 123 (61.5) 118 (54.1) 122 (59.2) 139 (69.5) 97 (48.5)
INCSs and intranasal antihistamines 504 (30.8) 63 (29.7) 70 (34.8) 65 (32.5) 36 (18.0) 76 (34.9) 66 (32.0) 46 (23.0) 82 (41.0)
Other 106 (6.5) 25 (11.8) 1 (5.5) 3(1.5) 19 (9.5) 12 (5.5) 10 (4.9) 7 (3.5) 19 (9.5)
Preferred treatment for seasonal allergies, n (%)
Only OAHs 683 (41.7) 83 (39.2) 107 (53.2) 68 (34.0) 85 (42.5) 91 (41.7) 86 (41.7) 87 (43.5) 76 (38.0)
Only intranasal antihistamines 120 (7.3) 42 (19.8) 18 (9.0) 8 (4.0) 4(20) 10 (4.6) 8 (3.9) 12 (6.0) 18 (9.0)
Only INCSs 188 (11.5) 35 (16.5) 19 (9.5) 25 (12.5) 35 (17.5) 17 (7.8) 24 (11.7) 14 (7.0) 19 (9.5)
Only anti-leukotrienes 66 (4.0) 5 (24) I (5.5) 4(20) 6 (3.0) 14 (6.4) 18 (8.7) 420 4(20)
INCSs and OAHs 481 (29.4) 29 (13.7) 41 (20.4) 84 (42.0) 66 (33.0) 70 (32.1) 62 (30.1) 73 (36.5) 56 (28.0)
INCSs and intranasal antihistamines 87 (5.3) 17 (8.0) 4(20) 1 (5.5) I 05 15 (6.9) 6 (29) 8 (4.0) 25 (12.5)
Other 12 (0.7) I (0.5 I (05 0 3(15) 1 (0.5) 2 (1.0) 2 (1.0) 2 (1.0)
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Preferred treatment for perennial allergies, n (%)

Only OAHs 253 (15.5) 8 (3.8) 14 (7.0) Il (5.5) 17 (8.5) 79 (36.2) 67 (32.5) 31 (15.5) 26 (13.0)
Only intranasal antihistamines 93 (5.7) 18 (8.5) 12 (6.0) 1l (5.5) 8 (4.0) 11 (5.0) 6 (2.9) Il (5.5) 16 (8.0)
Only INCSs 245 (15.0) 43 (20.3) 35 (17.4) 19 (9.5) 32 (16.0) 17 (7.8) 29 (14.1) 35 (17.5) 35 (17.5)
Only anti-leukotrienes 125 (7.6) 14 (6.6) 27 (13.4) 12 (6.0) 16 (8.0) 15 (6.9) 19 (9.2) 16 (8.0) 6 (3.0)
INCSs and OAHs 737 (45.0) 96 (45.3) 89 (44.3) 125 (62.5) 113 (56.5) 76 (34.9) 73 (35.4) 83 (41.5) 82 (41.0)
INCSs and intranasal antihistamines 164 (10.0) 30 (14.2) 22 (10.9) 21 (10.5) 8 (4.0) 18 (8.3) 10 (4.9) 23 (11.5) 32 (16.0)
Other 20 (1.2) 3(1.4) 2 (1.0) I (0.5) 6 (3.0) 2 (0.9) 2 (1.0) I (0.5) 3(1.5)
Preferred treatment for both seasonal and perennial allergies, n (%)
Only OAHs 108 (6.6) 3(1.4) 4 (2.0) 3 (1.5) 7 3.5) 37 (17.0) 24 (11.7) 16 (8.0) 14 (7.0)
Only intranasal antihistamines 15 (0.9) 3 (1.4) 0 I (0.5) I (0.5) 3(1.4) 3(1.5) I (0.5) 3(1.5)
Only INCSs 77 (4.7) 1 (5.2) 15 (7.5) 10 (5.0) I (5.5) 6 (2.8) 8 (3.9) Il (5.5) 5 (2.5)
Only anti-leukotrienes 59 (3.6) 6 (2.8) 12 (6.0) 5 (2.5) 9 (4.5) 10 (4.6) 1 (5.3) 5 (2.5) I (0.5)
INCSs and OAHs 978 (60.1) 122 (57.5) 121 (60.2) 117 (58.5) 133 (66.5) 113 (51.8) 119 (57.8) 136 (68.0) 117 (58.5)
INCSs and intranasal antihistamines 360 (22.1) 59 (27.8) 44 (21.9) 61 (30.5) 28 (14.0) 46 21.1) 38 (18.4) 29 (14.5) 55 (27.5)
Other 30 (1.8) 8 (3.8) 5 (2.5) 3 (1.5) [l (5.5) 3(1.4) 3 (1.5) 2 (1.0) 5 (2.5)
INCS does not need to be used every day to be effective year-round, n (%)
Strongly agree 349 (21.3) 36 (17.0) 44 (21.9) 84 (42.0) 48 (24.0) 24 (11.0) 49 (23.8) 47 (23.5) 17 (8.5)
Somewhat agree 677 (41.4) 87 (41.0) 82 (40.8) 57 (28.5) 61 (30.5) 114 (52.3) 105 (51.0) 87 (43.5) 84 (42.0)
Somewhat disagree 384 (23.5) 56 (26.4) 39 (19.4) 22 (11.0) 41 (20.5) 68 (31.2) 46 (22.3) 46 (23.0) 66 (33.0)
Strongly disagree 227 (13.9) 33 (15.6) 36 (17.9) 37 (18.5) 50 (25.0) 12 (5.5) 6 (2.9) 20 (10.0) 33 (16.5)
(Continued)
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Table 4 (Continued).

All Brazil Mexico SA UAE Japan Korea Spain UK
(N=1637) (n=212) (n=201) (n=200) (n=200) (n=218) (n=206) (n=200) (n=200)

INCSs have a good safety profile, n (%)

Strongly agree 753 (46.0) 128 (60.4) 117 (58.2) 121 (60.5) 93 (46.5) 39 (17.9) 65 (31.6) 104 (52.0) 86 (43.0)

Somewhat agree 754 (46.1) 72 (34.0) 76 (37.8) 56 (28.0) 84 (42.0) 144 (66.1) 126 (61.2) 91 (45.5) 105 (52.5)

Somewhat disagree 113 (6.9) 10 (4.7) 6 (3.0) 17 (8.5) 17 (8.5) 34 (15.6) 15 (7.3) 5(2.5) 9 (4.5)

Strongly disagree 17 (1.0) 2 (0.9) 2 (1.0) 6 (3.0) 6 (3.0) 1 (0.5) 0 0 0
INCSs should be delayed for children until they are adults, n (%)

Strongly agree 154 (9.4) 18 (8.5) Il (5.5) 57 (28.5) 29 (14.5) 14 (6.4) 7 (34) 8 (4.0) 10 (5.0)

Somewhat agree 408 (24.9) 58 (27.4) 43 (21.4) 49 (24.5) 32 (16.0) 79 (36.2) 42 (20.4) 63 (31.5) 42 (21.0)

Somewhat disagree 512 (31.3) 54 (25.5) 50 (24.9) 30 (15.0) 55 (27.5) 91 (41.7) 87 (42.2) 58 (29.0) 87 (43.5)

Strongly disagree 563 (34.4) 82 (38.7) 97 (48.3) 64 (32.0) 84 (42.0) 34 (15.6) 70 (34.0) 71 (35.5) 61 (30.5)
The route of administration influences patient adherence,” n (%)

Strongly agree 745 (45.5) 99 (46.7) 112 (55.7) 116 (58.0) 112 (56.0) 38 (17.4) 81 (39.3) 109 (54.5) 78 (39.0)

Somewhat agree 755 (46.1) 102 (48.1) 66 (32.8) 65 (32.5) 70 (35.0) 148 (67.9) 115 (55.8) 80 (40.0) 109 (54.5)

Somewhat disagree 125 (7.6) (52 18 (9.0) 17 (8.5) 16 (8.0) 30 (13.8) 10 (4.9) Il (5.5) 12 (6.0)

Strongly disagree 12 (0.7) 0 5(2.5) 2 (1.0 2 (1.0 2 (0.9) 0 0 1 (0.5)

Notes: All values shown are percentages for evaluable participant responses (not all physicians surveyed responded to every question). *N=10,389 (physicians could have multiple answers). ®p<0.001 (Chi-squared test). °p<0.05

(Chi-squared test).

Abbreviations: AR, Allergic rhinitis; INCS, intranasal corticosteroid; OAH, oral antihistamines; SA, Saudi Arabia; UAE, United Arab Emirates; UK, United Kingdom.
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(80.8%), complications like ear and sinus infections (89.8%), and an increased economic and social burden (88.1%).
Variations across countries were significant (p<0.001).

Physicians also felt that patients prescribed AR medication mostly (51.5%) followed their advice for a follow-up
appointment, with lower proportions of patients deciding when to have their own follow-up (26.2%) or only having
follow-up visits with worsening/uncontrolled symptoms. Very few (0.5%) patients across countries were unable to afford
follow-up visits (data not shown).

Discussion

In this international survey of patients with AR and AR physicians, there was overall wide variation between patient and
physician perceptions of AR severity. Perhaps most notable was that patients tended to estimate their AR as being more
severe than physicians perceived it to be, which suggests a need for improved patient and physician education. This
difference in physician versus patient perception of AR severity may also be the result of patients with more severe AR
filling out the survey. In the UK, for example, patients are advised by government policy to seek AR treatment from a
pharmacist, and are discouraged from seeing GPs unless their symptoms are severe or they experience side effects from
over-the-counter medications.?>*® Therefore, despite patients’ high dependence on medications, AR sufferers often
remain undertreated.”’ Physicians reported that discomfort from AR should have little overall impact on patients’
daily activities, and that most patients could tolerate discomfort from AR but only with treatment. However, both
patients and physicians felt AR had a negative impact on quality of life and productivity. We found that patients missed
on average around half a day from work due to AR in the past 7 days (equal to almost a month of missed work per year),
which has obvious implications for a loss of productivity and income, although it is important to consider seasonal
variations between countries and the limited time frame captured. Future research into the effects of AR and its
symptoms on missed work hours and productivity, conducted over a longer time period, would be beneficial in exploring
this further.

Although patients were in agreement that AR is a serious disease, patient attitudes towards the seriousness of AR
varied significantly across countries, with Brazil and Mexico having the highest proportions of patients who strongly
agreed that AR was a serious disease. The reason for this could be that affordable healthcare for patients with AR differs
across countries and so a lack of access to specialist physicians and treatment could lead to more uncontrolled disease in
some countries. The number of patients reporting comorbid asthma also varied across countries, with SA, Spain, and the
UK reporting the highest rates. Additionally, the proportion of unplanned medical facility visits in the past 12 months
was variable across countries and notably higher in SA than any other country, although the cause for these visits was not
specified. Despite this, half of patients considered the cost of INCSs and medical visits only a minor burden and
physicians felt that most patients could attend follow-up visits regardless of cost, suggesting overall affordable healthcare
for patients with AR across countries.

Physicians prescribed INCSs (alone or in combination) for an estimated 80-90% of patients with AR across the
countries surveyed, as would be expected given that INCS treatments are widely recommended for the treatment of
AR."? Both patients and physicians largely agreed that INCSs were considered safe to use; however, around two-thirds of
physicians strongly disagreed that INCS treatment in children should be delayed until adulthood, which contrasted with
over half of patients who agreed that INCS treatment should be delayed until adulthood. As with perception of AR
severity, this difference in perception of safety could indicate a need for improved education around the use of INCSs in
children, as well as the undertaking of studies in pediatric patients to demonstrate safety. Patients and physicians across
all countries agreed that AR symptoms could be well controlled with the use of appropriate medication. Patient
preference for OAH over INCS treatment varied per country. Patient preferences could possibly be influenced by
different treatment availabilities and/or reimbursement costs across countries, and could also be influenced by the
characteristics of a given treatment (eg, whether it is easy to use, and whether patients have been shown how to use

the device correctly),zg’zg

which could subsequently affect adherence and overall effectiveness and drive patient
preference for a particular treatment.® Certainly, in our study, “easy to use” was considered an important factor that

affected INCS adherence among patients surveyed. The importance of physician engagement with the patient to
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demonstrate appropriate nasal inhalation technique should not be underestimated, especially for INCS treatment needed
only once daily, which may have the ability to alter patient perception of INCSs.

A recent report from Bousquet et al,'” which integrated guidelines with real-world evidence and supportive studies,
showed poor adherence to AR treatment and demonstrated that many patients with AR used on-demand treatment based
on their own judgement rather than seeking advice from their physician. Our study found that most physicians used some
form of local or global treatment guidelines for AR treatment, although it likely reflects differences in availabilities of
medications and could also reflect lack of education about treatment guidelines within countries. Thus, it is important for
physicians and patients to communicate and collaborate effectively so that AR treatment and management can be
improved, and patient care can subsequently be optimized.

The strengths of the study are that it had a large sample size, included a range of countries, and covered a wide age
range of patients and experience range of physicians, subsequently providing a useful general overview of patient and
physicians perceptions of and attitudes towards AR across geographical boundaries. Our study also had several
limitations, including country-by-country differences and variations in healthcare systems or physician standards. The
survey language, mode of administration, and data collection method may have affected patient/physician responses, and
it was observed that the patient sample was skewed towards being urban, employed, and beyond high school educated.
Furthermore, since patients were screened for prescribed INCSs in the 12 months before the study, the sample may not
have represented all patients with AR. Finally, since the original power/sample size calculations were geared toward
sufficient statistical power for within-country analyses, the differences shown between countries in our study may show
statistical significance that is not necessarily applicable outside of the populations studied. Nevertheless, we do still show
broad trends and differences/similarities between countries that could be of interest to patients and physicians. We
acknowledge also that all physician data for these analyses were pooled; therefore, we could not ascertain whether
approaches to patient care varied between ear, nose, and throat physicians or surgeons. This could be explored in future
studies.

Conclusion

To conclude, patient and physician attitudes within individual countries towards the management of AR were similar and
they were generally in agreement that AR could be controlled with treatment. However, between-country variation in
patient and physician perceptions of AR severity and optimal treatment choice was observed throughout the study. Our
findings highlight an unmet need for improved patient and physician education, and improved communication between
patients and physicians across the countries surveyed, and could serve as a useful starting point for optimizing AR
management. Further research into the long-term impact of AR and its symptoms on missed work, productivity, and
presenteeism, as well as long-term studies on the use of INCSs in children, would be beneficial.
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