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Allergic Rhinitis: prevalence In
Europe
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Prevalence of AR in a population-based survey in 6 EU countries?:

UK, Germany, France, Belgium, Italy and Spain

r

N
AR European prevalence

IS 23%, of which 45% are

I 1
undiagnosed )

\

500 million people suffer
from AR worlwide

1.Bauchau V., Durham S.R., Eur Respir J 2004:758-764
2.Bachert C. Allergy 2006: 61: 693-698
3.Brehl P. Ind Health 2003 Apr; 41 (2): 121-3
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Prevalence of clinical asthma in both NHS

Portsmouth Hospitals

adults and children : ISAAC Study

Proportion of population (%)

B >10.1 [ ] 2550
[ ]76-100 [ 0-25

5.1-7.5 No standardised data




Epidemiologic Links between Allergic Rhinitis and Asthma

Allergic Rhinitis and Asthma Have
Similar Prevalence Patterns
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Allergic rhinitis is a risk factor for asthma pertsmouth Hospitais 73

NHS Trust

Allergic rhinitis increased the risk of asthma ~3-fold
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23-year follow-up of college freshmen undergoing allergy testing; data based on 738 individuals (69%
male) with average age of 40 years.




RHINITIS IS A RISK FACTOR FOR ASTHMA IN ADULTS o

i i i i ortsmouth Hospitals m
Epidemiological evidence NHS Trust
Reference Age Sample Size | Study Design O.R. for
asthma

Huovinen et al. 18-45 | 11,540 Gen. Population - twin cohort 3.2

Chest 1999 Finland Questionnaire (1.5-7.7)
Prospective cohort study -
1975/81/90

Plaschke et al. 20-44 | 1,370 Gen. Population - random sample 4.9

AJRCCM 2000 Sweden Questionnaire (2.3-10.4)
Prospective - two stages 1990/93

Montnémery et 20-59 | 8,469 Gen. Population - random sample 3.61

al. ERJ 2001 South Questionnaire (2.98-4.38)

Sweden Cross-sectional

Guerra et al. 20-75 | 2,350 Gen. Population - nested case- 4.13

JACI 2002 Arizona (US) | control (2.88-5.92)
Questionnaire
Prospective — multiple stages
1972-92

Leynaert et al. 20-44 | 10,210 Gen. Population - random sample 7.03

JACI 2004 Europe Questionnaire (6.25-7.91)
Cross-sectional




Rhinitis as an independent risk factor for adult- Pertsmouth Hespitals 7
onset asthma (atopic and non-atopic)

Guerra et al, J Allergy Clin Immunol, 2002
9

none mild moderate severe
Rhinitis
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OR for the association with asthma
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Epidemiology

80-95% of asthmatic patients have rhinitis.

/6% asthmatic patients reported presence of rhinitis before
onset asthma.

Asthma presence associated with duration and severity of
rhinitis.
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Causal relationship
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Macroscopic Characteristics

Nose Lung

Normal

Rhinitis Asthma
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Rhinitis / Asthma : Similarities = Fertsmeuth Hospitals L7

Frequently coexist

Respiratory pseudostratified epithelium
IgE-dependent mechanisms

Th2 T lymphocyte activation

Eosinophil recruitment

Mast cell / basophil activation and transepithelial
migration



Rhinitis / Asthma

Rhinitis
Epithelium intact
Basement membrane normal
No airway smooth muscle
Venous sinusoids
Submucosal glands prominent
Remodeling absent
Nasal obstruction- cause

Antihistamines effective
B,-agonists ineffective

: Dlﬁerences Portsmouth Hospitals

NHS Trust

Asthma

Epithelium disrupted

Basement membrane abnormal
Bronchial smooth muscle

No venous sinusoids
Submucosal glands few
Remodeling present

Airflow obstruction-cause
Antihistamines ineffective (?)
B,-agonists effective

NHS |
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Bronchial allergen provocation resultS  eorsmoutn Hospitais 1753
In nasal inflammation

go; B Allergic rhinitis, N =8
© Healthy, N =8 I
60
Eosinophils in
nasal lamina g
propria
(cells/mm?) 55 [ 1

.
o | |
<9 O o o

1 | +

0
baseline \1 hour 24 hoyrs

after endobronchial

allergen challenge
Braunstahl et al. Am J Respir Crit Care Med 2000; 161: 2051



The effect of nasal allergen challenge on rortsmouth Hospitas ZH
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pulmonary function, in asthmatics

Allergen

o1l

p<0.005
%0 | FVC
85
% predicted FEV,
80 " p<0.05
75
n=12
70— . .
baseline 6 hrs 24 hrs

post-allergen
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Risk Factors

IgE mediated Immune response

Allergen Exposure

« Early and Late response

Genetic Factors

« SNP in TNFSF4 and FAM167A-BLK genes
Environmental exposure
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Schema of interaction

Upper airway CNS
inflammation

(AR, ECRS)
Mediators

e

0

Nasal-bronchial
reflex

Blood vessel

Interaction between upper and
lower airway inflammation

Drainage of
mediators

Lower airway Systemic
inflammation mediators

(Asthma)
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Microbiome

Hygiene hypothesis




Mi-RNA expression IN AR roremoutn Hospitais IVZES
and asthma

miR-125b miR-16 miR-133b
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JACI 2016: 137; 1423 Disease Status
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Would treatment of AR have
an impact on asthma?




Portsmouth Hospitals m

Shared Pathophysiology of Allergic Rhinitis NHS Trast
and Asthma

Allergic rhinitis and asthma share several pathophysiologic
characteristics
— Common triggers
— Similar inflammatory cascade on exposure to allergen
— Common mediators in upper and lower airway diseases
— Similar pattern of early- and late-phase responses
— Infiltration by the same inflammatory cells (e.g., eosinophils)
— Several potential connecting pathways, including systemic
transmission of inflammatory mediators
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Asthma related events

10 p = 0.001
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Topical therapy

Do nasal steroids have an effect on asthma?

"This viagra nasal spay gives
me nose bleeds."
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Nasal therapy and asthma

«— treatment -
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Nasal steroids and asthma eertsmouth Hospitais WIS

Beclomethasone Placebo

N
o
|

\

(mg#ml)

PC20 methacholine
| ///V
-
/
——

o

,01 '
baseline 6 weeks baseline 6 weeks

*=p<0.05




NHS Trust

Impact of INCS on asthma outcomes  portsmoutn Hospitals 78

Mean Difference Std. Mean Difference
Std. Mean Difference
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Change in FEV1 Change in Asthma symptom score Change in rescue med use



Antihistamines In asthma Fertsmeouth Hospitals LZS

Bronchial Symptom Scor® - Peak Expiratory Flow
40 : ° \ESitBaseline
1 0+ D es I Olc . [_JAfter therapy,
1 before NP
0 - PIaCEbO . 24 h after NP
£ 4 _
-40-
40. Placel .
I Desloratigip )
o .
3 =005 | | p = 0.09
* p=0. -120 * ' -2 . .
' ' ' ' ' ' i ' ' ' ' ' ' ' n= 11 11 11 10 10 10
0 15 30 45 60 90 120 0 15 30 45 60 90 12C Placebo Desloratadine
Time (min) Time (min)

Reinartz et al., Allergy 2005
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Omalizumab
mechanism of action

cell-bound ~ Basophils
' | IgE Activated monocytes
g-switch v 7

: e g Eosinophils
, >\ Epithelial cells
O S O P SR} Dendritic cells
%S N | Reduces
B lymphocyte Plasma cell =

high-affinity
receptors

Allergens
* Pollen
* Dander
Bronchoconstriction Allergic
EtaesOn < rhinoconjunctivitis “* inflammation

Improves Reduces Reduces
allergic symptoms

allergic mediator H1DM :—cousecﬁt mite
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Omalizumab in AR Portsmouth Hospitals  [/75

* = Wilcoxon test |2-sided)
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A. Dupilumab 200mg q2w Dose vs Placebo

n placebo/ LS mean difference vs placebo
dupilumab (95% CI)
SNOT-22 total score 182
Patients with PAR (n = 241) 84/73 -6.46 O 2.83
Patients without PAR (n = 151) 96/52 -7.64 -0'68. 6.
T T T T 1

8

Pvalue vs
placebo

0.4426
0.8478

1 T 1
-12-10 -8 6 4 -2 0 2 4 6 6 1

|
0

Better than placebo Worse than placebo

Pvalue vs
placebo

0.3321
0.6640

0.1845
0.7712

0.0777
0.4821

0.3404
0.4301

n placebo/ LS mean difference vs placebo
dupilumab (95% CI)
Post-nasal discharge
Patients with PAR (n = 241) 84/73 -
Patients without PAR (n = 151) 56/52
Nasal blockage
Patients with PAR (n = 241) 84/73 -
Patients without PAR (n = 151) 56/52 -
Runny nose
Patients with PAR (n = 241) 84/73 -
Patients without PAR (n = 151) 56/52 B
Sneezing
Patients with PAR (n = 241) 84/73 -
Patients without PAR (n = 151) 56/52 @
T T 1T T 1 T

-1.2-1.0-08-06-04-02 0 0.2 04 06 0.8

&

Ll

Better than placebo Worse than placebo

- TTICACN,. AN [|ATAT\/ O]

B. Dupilumab 300mg g2w Dose vs Placebo

n placebo/ LS mean difference vs placebo P value vs
dupilumab (95% Cl) placebo
SNOT-22 total score
1045 298 45
Patients with PAR (n = 241) 84/84 | - - 0.89 0.0088
: 8.26
Patients without PAR (n = 151) 56/43 -6.49 - 0.8131
T T T T 1 |

[o)

1 1
-12-10 -8 6 4 -2 0 2 4 6 10

<

Better than placebo Worse than placebo

n placebo/ LS mean difference vs placebo P value vs
dupilumab (95% CI) placebo
Post-nasal discharge
Patients with PAR (n = 241) 84/84 —_—— 0.003
Patients without PAR (n = 151) 56/43 - 0.930
Nasal blockage
Patients with PAR (n = 241) 84/84 —_—lP 0.0010
Patients without PAR (n = 151) 56/43 - 0.6786
Runny nose
Patients with PAR (n = 241) 84/84 —_—lLly 0.0003
Patients without PAR (n = 151) 56/43 - 0.5932
Sneezing
Patients with PAR (n = 241) 84/84 . e— 0.0017
Patients without PAR (n = 151) 56/43 - 0.9657

—r 1 1T 1T 1T 1 T 71T T 1
-1.2-1.0-08-06-04-02 0 02 04 06 0.8

Ll

Better than placebo Worse than placebo




Immunotherapy in Allergic Rhinitis Pertsmoutn Hespitaie IS

Reduces symptoms and medication use
Evidence more for SAR than PAR
Evidence more in adults

3 years treatment brings long term benefits for atleast 2 years
after discontinuation

Recent studies show evidence against PAR due to HDM
sensitivity
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IT-How does 1t work?

Increases allergen specific 1gG4
Blunts seasonal increase in IgE
Decreases IL-13
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SLIT
Advantages Disadvantages
Safer Compliance
Few local/systemic reactions Patient education

Comfortable

Convenient as self-
administered




SUBCUTANEOUS AIT  ffectsize ST Portsmouth Hospitals  [A'/243

95%Cl % Reduction NHS Trust

NOSE SYMPTOMS 34 - 0.86 Mean + SE
! SCIT: 1.88 +0.16

P. pratense 20 ug monthly PLAC: 2.75 +0.21
SCIT 187

Reduction: -32%

1
PLACEBO 89 -1.28 ! -0.44
1
i
1
EYE SYMPTOMS 34 : -0.50 Mean + SE
i SCIT: 0.87 +0.09
1
P. pratense 20 pg monthly : ‘ opeieipii)
SLIT 186 !
PLACEBO 89 1072 -0.28 Reduction: -36%
1 > *
1
|

Effect size Mean + SE
SUBLINGUAL AIT 95%ClI % Reduction
NOSE SYMPTOMS 11 Mean + SE
P " 15 dail SCIT: 1.7 +0.07
- pratense 1> Wg dally PLAC: 2.3 +0.09
SLIT 282
PLACEBO 286 Reduction: '26%
EYE SYMPTOMS 11 Mean + SE
P. pratense 15 pg dail SEHEU G
P K cally PLAC: 1.1 +0.05
SLIT 282
PLACEBO 286 Reduction: -36%

-1 0 +1
FAVORS AIT FAVORS PLACEBO

Ve v 20

Copyright © 2015 American Academy of Allergy, Asthma & Immunology El \'l-.\ IER
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SMD
SYMPTOM SCORES N SO MEDICATION SCORES .
1 1
1 1
ALL ALLERGENS 36 ' -0.49 ALL ALLERGENS 36 ! -0.32
I 1
SLIT 2333 E ’ SLIT 1737 E ’
PLACEBO 2256 ! PLACEBO 1642 !
49 studies; I = 81% E -0.64 -0.34 38 studies; 1> = 50% i -0.43 -0.21
1 1
__________________________________ JI.____________._____________.___. ______________________________.____:________________.____________
1 1
SEASONAL 36 : -0.34 SEASONAL 36 ! -0.30
SLIT 2081 E SLIT 1557 i
PLACEBO 2003 : PLACEBO 1457 |
39 studies; 12 = 45% i _0.44 -0.25 32 studies; > = 44% E -0.41-0.19
: :
1 1
1 I
PERENNIAL 36 -10.93 PERENNIAL 36 i -0.43
| 1
SLIT 252 ’ SLIT 180 : ‘
PLACEBO 253 ' PLACEBO 185 i
10 studies; 12 =92% - 1.69 ! -0.17 6 studies; > =71% 10.89 0.02
1 1
i N
1 1
1 1
SEASONAL ? ' _0.73 SEASONAL?® ' 057
SCIT 597 E ‘ SCIT 549 3 ‘
PLACEBO 466 : PLACEBO 414 :
15 studies; I = 63% s 0,597 -0.50 13 studies; I = 64% i_ 0.82 -0.33
1 1
: i
1 1
PERENNIAL 10 +0.86 PERENNIAL 0 ! 0.05
1
SCIT 187 " SCIT 100 ! ’
PLACEBO 189 PLACEBO 107 i
1
8 studies; 12=86%  -1.48 ! -0.23 4 studies; I = 26%* ! -0.23 0.32
1 1
-1 0 +1 -1 0
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Specific iImmunotherapy prevents the development
of asthma in children with allergic rhinitis
(the PAT study)

mNo asthma
60 HIAsthma

0%

Children with rhinitis

age: 6-14 yrs
grass or birch allergy
3 yrs immunotherapy

SIT CONTROL




Coseasonal SLIT reduces the development of &8
asthma in children with allergic rhinitis. Allergy. Clinical = ¥y

;/ Immunology

[ ] NOASTHMA

B ASTHMA
37

% of patients

Novembre E. et al, JACI 2004




SLIT and development of Asthma-RWE Portsmouth Hospitals [Y/253
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Months to asthma incidence after index Months to asthma incidence in follow up period

Months to Asthma Incidence Months to Asthma Incidence during follow-up

Allergy. 2018 Jan; 73(1): 165-177.
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Treating a United Airway Disease

Nasal and Inhaled steroids

?Anti histamines

Leukotriene receptor antagonists
Immunotherapy
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@ AR and Asthma comorbidity is a clinical reality

@ Eosinophili Inflammation is The basis

@ Corticosteroids are the mainstay of treatment

o Immunotherapy may prevent progression to asthma




Lastly

Remember

Patients with persistent rhinitis should
be evaluated for asthma

Patients with persistent asthma should
be evaluated for rhinitis

A strategy should combine the treatment
of upper and lower airways in terms
of efficacy and safety

nouth Hospitals
NHS Trust

NHS |
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