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Epidemiology in the E.U

prevalence of AR - adults

28.5%

26.0%
. 24.5%

21.5% 20.6%

BELGIUM U.K. FRANCE SPAIN GERMANY ITALY

== 0B - m— B

Nathan RA, et al. Asthma Allergy Proc 2008 Katelaris CH, et al. Clin Exp Allergy 2012
Bauchau V, SR Durham. Eur Respir J 2004 Bousquet J, et al. Allergy 2008

16.9%

Europe 15-30%
USA 10-30%
World 5-50%




Prevalence of AR - ISAAC phase Il

World regions
6-7 yr 13-4 yr

Region Gender Rhinoconjunctivitis Rhinoconjunctivitis
N % N %
Africa Male 223 7.5 5087 15.7
Female 230 8.0 6850 20.2
Asia-Pacific Male 3712 12.2 6208 12.5
Female 2615 8.9 7498 15.0
Eastern Male 1130 5.4 3393 13.1
Mediterranean Female 968 4.9 3361 13.0
Indian Male 1166 4.5 3203 11.7
Sub-Continent Female o917 3.8 2762 9.7
Latin America Male 6017 13.1 11,193 13.9
Female 5914 12.4 17,543 20.6
North America Male 176 8.8 906 13.8P
Female 136 6.8 1445 19.6P
Morthern and Male 1277 6.0 2721 7.7
Eastern Europe Female 1064 5.0 3873 10.6
Oceania Male 879 12.5 2620 14.7
Female 742 10.8 3547 19.2
Western Europe Male 3247 8.3 6771 12.4
Female 2491 6.5 B835 16.7

Mallol J, et al. Allergol Immunopathol 2013 N= 390,000 N= 800,000



ARIA-modified classification

Intermittent Persistent

< 4 days per weeks > 4 days per week
OR =4 continuous weeks AND > 4 continuous weeks

- v ¥

Mild Moderate Severe

NO items affected 1 to 3 items affected All 4 items affected
« Abnormal sleep
e Impairment of daily activities, sport, leisure
« Abnormal work and school
* Troublesome symptoms

Montoro J, et al, J Mullol. Allergy 2012 [ CHILDREN ]
Valero A, et al, J Mullol. J Allergy Clin Immunol 2007 / Allergy 2010 [ADULTS ]



ARIA-modified classification
correlation of m-ARIA with VAS
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del Cuvillo A, et al, Mullol J, Valero A. Rhinology 2017



Allergic Rhinitis and Asthma

comorbidity

o8




Allergic Rhinitis and Asthma

natural history in Europe

s
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Shaaban R, et al. Lancet 2008 [ European Community Respiratory Health Survey |



AR severity & control

related factors




Uncontrolled rhinitis
related factors

Disease-related factors (‘SCUAD’) Diagnosis-related factors
Exogenous/endogenous/genetic factors Incorrect diagnosis
Global airway disease Concomitant local/systemic disease

N 4

Uncontrolled
upper airway

disease
Patient-related factors Treatment-related factors
Inadequate intake of medication Inadequate treatment
Poor adherence Lack of symptom-oriented treatment

Hellings PW, Mullol J, et al. Allergy 2013



Allergic rhinitis \ s 5

adherence to INS in adults * a9 s oA
>35 29  3.89
Gender Female 25 3.28 0.387
Male 34 3.96
Maritial status Single 19 3.50 0.827
) . Married 40 3.71
Morisky Medical Adherence Score Multidrug use Yes % 375 s
i N 33 3.42
Education® MMAS-8 ©
- Comorbidities Yes 20 3.68 0.778
Primary school 3.1 No 39  3.55
Middle school 6.71 Daily working <6h 33 4.00 0.327
High school 5.63 hours >6h 26 3.41
" " tl
University/postgraduate 2.43" | (Children =2 35 3.13 0.001°
>2 24  6.87
Side effects Yes 12 5.07 0.150
No 47  3.23
All ergy Di ary Ap p 6% Benefit from the Yes 38 2.89 0.0012
drug No 21 6.90
Abroad days per =5days 36 3.24 0.081
month =5days 23 4.92

Emre O, et al, J Mullol. Braz J Otorhinolaryngol 2017 (Turkish AR patients)



Watery anterior rhinorrhea &

sn eelzi ng
The patient The patient
may be allergic. YES NO % is unlikely
@ to be allergic
Nasal obtruction Postnas aI
l drip
The patient Symptoms occurring C-i:D
is |i|(e|y 4—— it the sametime Coloured s t
every year u uspec
to be allergic @ discharge and/or — chronic
Bilateral eye facial pain rhinosinusitis
The patient symptoms :
is most likely 4— =+ pruritus
allergic =+ tearing
=+ redness

Confirm diagnosis of allergic rhinitis
by skin tests or serum-specific IgE

Bousquet J, et al. Allergy 2008

Confirm diagnosis of rhinosinusitis
by ENT examination - CT scan



Smell loss in adult PER

33% of AR
NO loss of smell LOSS OF SMELL
25 i

85%

L mild

Moderate / Severe

Guilemany JM et al, J Mullol. Laryngoscope 2009



Smell loss in paediatric AR (6-12yo)

prevalence |nten5|ty - SCore
A 80 p<0.001 B .
—_ ) :
S p<0.001 o p=0-0001
S 60; p<0.001 === P<0.0001 p<0.001
> — 2
[«b} ol
§ 40/ = | -
— <0.001 N p<0.01
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Langdon C, et al, J Mullol. Pediatr Allergy Immunol 2016




Uncontrolled rhinitis

related factors

Nasal mucosa

Nasal anatomy

Turbinate
-Hypertrophy

Septum
-Deviation
-Perforation

NONALLERGIC
rhinitis

Nasal symptom severity

Marifio-Sanchez, et al, Mullol J. Pediatr Allergy Immunol 2017
Hellings PW, Mullol J, et al. Allergy 2017

Nasopharynx
-Adenoid hypertrophy

-Bullous medial concha

Valve
-External valve problem
-Internal valve problem




Loss of smell in AR
clinical marker of severity & refractoriness

Well-controlled AR e 0.5 (0.3-0.7) **

) OR (LL, SL)

|
Treatment refractoriness : —— 2.7(1.3-5.6) *
Severe Rhinitis (m-ARIA) ! 3.3(1.6-6.9) **
Obstructive Turbinate Enlargement : —— — 2.5 (1.2-5.2) el
Obstructive Septal Deformity of 0.9 (0.4-1.9)

|
Obstructive Adenoidal Hyperplasia - 5.3 (0.6-44)
Asthma ' 1.1 (0.5-2.2)
Conjunctivitis I 1.7 (0.8-3.4)

|

|

|

1

1

10

—
Normosmia Smell Loss

0.1 Odds Ratio (logarithmic scale)

Marino-Sanchez F, et al, Mullol J. JACI in Practice 2018


Presenter
Presentation Notes
Somnolence and headache were reported as the most frequent most related reported AE. Overall, the incidence was relatively low and not statistical significant differences were found when placebo was compared to rupatadine 10 mg 


AR severity & control

impact of treatment



Allergic Rhinitis

landscape
European Survey
Most patients have ‘moderate/severe’ AR — 67.2% = moderate or severe

— 42.5% = persistent disease

Many patients have mixed forms of AR

Many patients are becoming polysensitized B cosrgie

a Non-allergic
B Mixed

Evolution of treatment-resistant phenotypes :> SCUAD
* Severe Chronic Upper Airway Disease (SCUAD) - approx. 30% of AR patients

Canonica et al. Allergy 2007 Settipane et al. Allergy Asthma Proc 2001
Mdosges et al. Allergy 2007 Bousquet et al. J Allergy Clin Immunol 2009



Allergic Rhinitis — Finland landscape
the patient’s voice allergy survey

70 High socioeconomic costs >

Bl rersistent (n=2305)

B intermittent (n=1257)

Patients with moderate
to severe impact (%)

OQutdoor Work Sleep Goirjrg Sport/ Visitin Holiday Indoor Public
ou

activities exercise friends activities transport

In Sweden, the cost of rhinitis is
2.7 billion €/yr in terms of lost productivity

Valovirta et al. Curr Opin Allergy Clin Immunol 2008
Hellgren et al. Allergy 2010



Allergic Rhinitis landscape
need of multiple medications to achieve control

patients taking 2 2 medications

 up to 90% of AR patients take -
22 medication to treat AR . —
« 60% of all AR patients are B <
“ c 7 oc c . »n 50
very interested” in finding a =S
. . )
new medication E B
» 25% “constantly” trying =
. . . 10
different medications )
Canonica Schatz Mullol Demoly Bousquet
Canonica et al. Allergy 2007 Schatz et al. Allergy 2007
Mullol et al. J Invest Allergol Clin Immunol 2009 Demoly et al. Allergy 2002
Bousquet et al. Int Arch Allergy Immunol 2012 Bousquet et al. Allergy 2008

Marple et al. Otolaryngol Head Neck Surg 2007



Allergic Rhinitis — France landscape
need for more effective medications

* 990 AR patients recruited by 161 GPs in France
e 72.5% were currently taking allergic rhinitis medication

The majority of treated AR
patients remain symptomatic

89% rhinorrhea

82% sneezing

82% nasal congestion
68% nasal itching
68% ocular symptoms

Bousquet et al. Int Arch Allergy Immunol 2013

Global discomfort caused by AR
during the previous week (VAS)

Treated I I 60.8

[ 100
I I Lyl TINT T
Not at all Intolerable

bothersome bothersome

Uncontrolled



Allergic Rhinitis — UK landscape

use of multiple medications to control ...

moderate/severe AR patients on 2 2 medications (N=1,000 p)

Number of patients Reason for co-medicating

80 80

60 b 70%

more efficacy

40 40

24%
faster response

% of Patients
% of Patients

20 20

0 0
Total Increased Increased Faster Faster Other
nasal ocular nasal nasal
efflicacy efficacy response response

The need for MORE and FASTER effective treatment was the primary reason for co-medicating

Price D et al. Clin Trans Allergy 2015



Allergic Rhinitis — UK landscape

... remain symptomatic on treatment

* 96.2% of AR patients were on treatment

2 e 70.5% were using multiple treatments
) (mainly INCS and oral antihistamines)

rTHSS TONES

rTHSS or rTOSS

Ul v [ Moaderatessevens

Allergic rhinitis was poorly controlled with
current mono- and multiple-therapies

Price D et al. Clin Trans Allergy 2015



Allergic Rhinitis - Spain landscape
use of 22 medications for control

Percentage of Patients

duration of symptoms severity of disease
80% - 4 80% 75
60% - 2 60%
50% E 50%

k=]

40% - 2, 40%
30% - g 30%
20% | £ 20% | mon 16
10% - 10% | 12 6
0% 0%

Severe

Moderate

Intermittent Persistent
m AH P=.0001 -:l"-"{tjl‘S' g-\ig?
o lCS P=.05 .. = <.
mAH+ICS  P<.0001 I N= 1,008 physicians =AH+ICS  P<.001 I

Navarro AM, et al., Mullol J. J Investig Allergol Clin Immunol 2011




Allergic Rhinitis - Spain landscape
poorly controlled despite optimal treatment

Distribution of Severe subgroup from Baseline to 4 weeks

controlled 55.8%
uncontrolled 44.2%

16.7%

Moderate
118

Mullol J et al. Clin Exp Allergy 2013



Allergic Rhinitis - Spain landscape
costs according to AR severity — FERIN

€ 3500
€ 3000
€ 2500
€ 2000
€ 1500
€ 1000

£ 500

€0

Mild Moderate Sewvere
Indirect Costs 123598 € 163949 £ 2368.20 € @
Direct costs 349.22 € 560.00 € 597.08 €
Total costs 158520 € 219949 € 2965.28 € *°

a. P = 0.05 compared with mild sewverity.
b. P <= 0.05% compared with moderate severity.

Colas C et al. Allergy 2017



methods to assess

control of AR



Allergic rhinitis
perceived shortcomings of disease

e AR SEVERITY (untreated)

level / degree of symptoms, impact on Quality of Life
« AR CONTROL (impact of treatment)

assessment or not of treatment objectives

combining: severity, QoL, nasal function, exacerbations
e RESPONSIVENESS TO TREATMENT

assessment of treatment objectives

Demoly P, et al. Clin Transl Allergy 2013



Allergic rhinitis
guestionnaires to assess control

e CARAT (Control of AR and Asthma Test)

AR and asthma / 10 items / 4-point scale
Fonseca JA, et al. Clin Trans/ Allergy 2012

e RCAT (Rhinitis Control Assessment Test)

allergic rhinitis / 6 items / 5-point scale
Meltzer EO, et al. J Allergy Clin Imminuo/ 2013

« ARCT (AR Control Test)

allergic rhinitis / 6 items / 5-point scale
Demoly P, et al. Clin Exp Allergy 2011

Demoly P, et al. Clin Transl Allergy 2013



Allergic rhinitis
control by Visual Analogue Scale (VAS)

In general, how bothersome are today
your symptoms of allergic rhinitis ?

not at all intolerable
bothersome bothersome
0 well poorly uncontrolled 10
controlled controlled

Bousquet J, et al. J Allergy Clin Immunol 2016
Demoly P, et al. Clin Exp Allergy 2013



Allergic rhinitis
control by Visual Analogue Scale (VAS)

10:12 AM ?.‘.-1
>
Viend | mas

MACVIA-ARIA

i MACVIA*LR

Bousquet J, ..., Mullol J, et al. Clin Exp Allergy 2017
Caimmi D, Mullol J, et al, Bousquet J. Clin Exp Allergy 2017



Impact of treatment on

the control of AR



Seasonal Allergic Rhinitis
MP-AzeFlu better than first-line treatment

MP-AzeFlu provided significantly Superiority of MP-AzeFlu present
greater nasal symptom relief than from day 1 and sustained
FP or AZE alone (day 14)

4 8
%% 3.5 > 7
f_—%‘_% 5 -47% -66% E% Lo MP-AzeFlu
oL 55 ' ©cs FP
c o c =
g > > ‘ i < D 4
£ _qg) 1.5 | [ £8s AZE
R | N E > ~ PLA
] g 0.5 P R=N
%)) 0
Z E 0o pd 0 4
= o = :
= = - 0 2 3 4 5 & 7 8 Q 10 11 12 13 14

MP-AzeFlue AZE Time (days)

T, p=0.0031 vs MP-AzeFlu
¥, p<0.0001 vs MP-AzeFlu

* p<0.04 vs MP-AzeFlu

Meltzer EO, Mullol J, et al. In Arch Allergy Immunol 2013



Allergic rhinitis
INS + anti-H, intranasal formulations

e MP-AzeFlu (FP+AZE intranasal formulation)

Carr W, et al. J Allergy Clin Immunol 2012

Meltzer EO, et al. /nt Arch Allergy Immunol 2013

= Fluticasone propionate + olopatadine

LaForce CF, et al. Allergy Asthma Proc 2010

e Fluticasone furoate + levocabastine

Murdoch RD, et al. Clin Exp Allergy 2015

« Mometasone furoate + olopatadine

US 20040097474 Al



Allergic rhinitis
MP-AzeFlu improves VAS control

®

E

severity )

phenotype E
O0 1 3 7 Las;t

day

| e Less severe — More severe

100
E % .
allergen season § \r _
phenotype £ ] \T

| —SAR —PAR SAR+PAR

Price D Mullol J, et al, Bousquet J. Exp Rev Clin Immunol 2015
Klimek L, et al. Allergy Asthma Proc 2015



Allergic rhinitis
MP-AzeFlu improves VAS control (day 3)

seasonal AR perennial AR
A0% 24 %

Klimek L, et al. Allergy Asthma Proc 2015
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Bachert C, Bousquet J, Hellings P. Clin Transl Allergy 2018



Persistent allergic rhinitis
MP-AzeFlu on severity & smell loss

reduces severity (VAS) ®:~ mproves smell (TDI score)

32

I:I baseline
- 3 months
100 : — 48
units | -
. . score
il t
|
50 {
i ' 16
25 — —
0- f

Moderate

Klimek L, Mullol J, et al, Hummel T. Int Forum Allergy Rhinol 2017



Treatment
recommendations
to control AR



treatment algorithm based on AR control

Assessment of control in treated symptomatic patient

VAS <5/10 |

| vas=s5/10 |
1st Line ¥
(Anti H1 O/IN or INCS _[ step-up treatment I
L Or LTRA or INCS5+AFE) » INCS or INCS+AZE
Intermittent rhinitis Persistent rhinitis
Mo allergen exposure or allergen exposure b 4
Step-down treatment

Maintain or step up

| Re-assess VAS daily up to D7 |
or STOP treatment
v v
| Re-assess VAS daily up to 48-72 hr | ‘l' 'lv
I | vas<ss10| | vas=zs/10 |
v !
[vas<5/10]

Step up and
Re-assess VAS daily

If symptomatic: continue treatment
If no symptoms: consider step down

b
Consider referral to specicalist
treatment

and AIT

Bousquet J, Mullol, J, Zuberbier T, et al. J Allergy Clin Immunol 2016 [MACVIA-ARIA Algorithm]



treatment algorithm based on AR control

Assessment of control in untreated symptomatic patient

[vas <5710 |

w 1st Line —
P Anti H1 I/IN Initiate treatment
I In“;::: :r-l‘e[ali_:ment I I:c:rr:NCS cc:'riTR.ﬂ. Intermittent rhinitis: ANY
st line . ..
Persistent rhinitis: INCS or INCS+AZE
I or INCS+AZE*) I

| Re-assess VAS daily up to 48-72 hr |

Vas <5710

Step up and Re-assess VAS daily up to 7-14 days |

If symptomatic: continue treatment
If no symptoms: consider step down I vVAS < 5/10 | | vAS = 5/10 |
treatment or STOP

*: consider INCS+AZE if previous treatment ineffective (historical) I Consider referral to specicalist I
and AIT

Bousquet J, Mullol, J, Zuberbier T, et al. J Allergy Clin Immunol 2016 [MACVIA-ARIA Algorithm]



Precision Medicine
treatment algorithm based on AR control

GRADED IMPLEMENTATION of

PRECISION MEDICINE
ALLERGIC RHINITIS

VAS = 5 for TNS
Or NEED for treatment
=== Prediction of success
First-line treatment for 2-4 weeks

Participation

Avoid irritants and allergens if possible

g

INTROLLED Al UNCONTROLLED AR

VAS < 5 VAS =25
Continue treatment as needed Second-line treatment for 2-4 weeks mm— Prediction of success
Consider AIT Awoid irritants and allergens if possible

Consider AIT P:'E‘UE'."I’._IDI'I strategy

A Participation

o LE UNCONTROLLED AR
VAS <5 VAS = 5

Continue treatment as needed RECONSIDER DIAGNOSIS &= Pecrsonalized care
Consider AIT EXCLUDE CONCOMITANT PATHOLOGY i
Caonsider AIT Prediction of success

Consider surge
i Prevention strategy

Partici pation

Hellings PW, et al. Allergy 2017


Presenter
Presentation Notes
Somnolence and headache were reported as the most frequent most related reported AE. Overall, the incidence was relatively low and not statistical significant differences were found when placebo was compared to rupatadine 10 mg 


- Precision Medicine
multidisciplinary AR treatment algorithm

Patient with allergic rhinitis symptoms

l | Self-management |

Incorrect —3t Improvement | [~ oo
diagnosis oTC asthma

severity medication _ | o I

Incorrect ——>| Improvement |
diagnosis | Treatment I_
R

! . V

Emergency care(asthma)

Hellings PW, et al. Allergy 2017



Presenter
Presentation Notes
Somnolence and headache were reported as the most frequent most related reported AE. Overall, the incidence was relatively low and not statistical significant differences were found when placebo was compared to rupatadine 10 mg 
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