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Points to Consider

Because there Is no mortality associated with AR,
most of the health care professionals think of AR
as a trivial condition

~ With decreased reimbursement for allergy
treatment, better information is needed for the
burden of this disease

- Do we really need any better treatments for AR?
Arenot patients happy w
the market?




Pediatric Allergies in America
Study Design

Parents of 500 children with current allergies and 504

children without nasal allergies (aged 4/ years)
were I nterviewed by tele

condition and treatment

c:Children aged O 10 years we
condition and treatment, if parent consented

Criteria for participation in the survey

¢ Diagnosed by healthcare practitioner with allergic rhinitis,
nasal all ergies, or nhay f

¢ Symptomatic (yes or no)
¢ Received treatment for their nasal allergies within
the previous 12 months
Interviews were conducted between March and April
2007



1 In 7 Children Has Been Diagnhosec
With Nasal Allergies

Not diaghosed

86%




Prevalence of Seasonal Versus
Perennial Allergies in Children

Perennial
37%

Seasonal
62%




Time of Year for Nasal Allergy
Symptoms in Children

Not sure 2%

40 60
Respondents, %




Outdoor Allergies Symptoms
Are More Bothersome in Children

Not sure
1%

Inside
3%

Outside
44%




Fewer Parents VIew Th

Feelings of WeliBeing to Be Positive
(Past 4 Weeks)
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Chi l drenodos Socl
by Nasal Allergy Symptoms
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Prevalence of Concomitant Conditions Experienced
In Previous Week by Children With and Without AR

Conjunctivitis or pink eye
Frequent respiratory infections
Heartburn or GERD

Earaches

Migraines

Fever

Skin rashes

Cold and flu symptoms

Sinus problems

bs

5 M Children With AR (N = 500)?
_ES @ Children Without AR (N = 504)2
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Respondents, %

AChildren with AR have a 10-fold increased incidence of sinus problems compared with children without AR
AcChildren with AR have > 3-fold more skin rashes, fever, migraines, earaches, frequent respiratory infections,
and conjunctivitis compared with children without AR

Abbreviation: GERD, gastroesophageal reflux disease.

a. Multiple answers were permitted.



Allergic Inflammation and Priming

B . Antigen
1

I‘.I.AI-?

Itchy ears ,‘
buzzing ;ound e

Red, itchy, ]

' 4 \ watery eyes 1SS

Release of " :

I i ' \’T neezin
Histamine and ;,,».’ //f—~ : Congemog
other Mediators | (i PO\ runny nose ¢

) — ltchy or sore
Early-Phase 1B/ AL throat, post-
Reaction | &N nasal drip,

cough

Sneezing, Rhinorrhea,
Congestion, Eye Symptoms



Comorbidities and Complications of
Allergic Rhinitis

Comorbidities

Secondary (9) )

.. Secondar
olitlg y

sinusitis

Asthma

Complications

Asthma

~ exacerbation
~ Increased sinusitis

episodes

_ Increased otitis

episodes

. Sleep disorders
~ Craniofacial

abnormalities

~ Decreased cognitive

functioning

Spector SL. J Allergy Clin Immunol. 1997;99:573380.



Common Links:
Prevalence

~ Asthma may affect up to 38% of patients
with allergic rhinitis

~ The prevalence of rhinitis may be as high as
80% In patients with asthma

Guerra et al. J Allergy Clin Imnmundt002; 109:419425.



Allergic Rhinitis As Risk Factor For
Asthma Copenhagen Allergy Study

% of Subjects
30

25

20

15 |
1 l —— —

POLLEN ANIMAL MITE

. No rhinitis at baseline rhinitis at baseline

Linneberg Allergy 57:1048, 2002




Epidemiological Associations Of
Duration Of Severity Of Rhinitis And
Asthma.

Test for trend, p<.001

DR for the association with asthma

Guerra JACI 109:419-25, 2002



Mechanisms Of Pathologic
Relationships Between Nose And
Lungs

Postnasal Drainage of

: Shift From Nasal
Inflammatory Material Into —

: to Mouth
Lower Airway \ ' Breathing
Activation of |

Nasopharyngeal
Bronchial Reflexes

Systemic Absorption
of Mediators or
Chemotactic Factors
From Inflammatory
Process in Nose or
Sinuses Producing
Lower Airway Effects

-




United Airways

Otitis

Asthma



Allergic Rhinitis Predisposes
to CRS & Sinus Surgery

ENT Disqualifying Events in 465 Naval Flight
Personnel with AR, compared over 5 years to
12,628 without AR

Condition Relative Risk
Chronic Rhinosinusitis 4.5 X
Need for Surgery (PET, sinus) 3.8 X
Alternobaric Disease 1.6 X
Nasal Polyp 1.2 X

Walker C. et al. Aviat Space Environ Med. 1988; 69:€



Vitamin D and Atopic Disease

. Vitamin D possesses pleoitropic
effects including on the iImmune
system

~ Epidemiogically linked to allergic
disease

~ Could Vitamin D affect susceptibility
to asthma and allergy?



Global Warming Affects
Ragweed Growth

y lu.j~ 11 )

~-‘.~ ‘.- .‘.

Wall Street Journal 5/03/07, from data from L. Ziska



Summary: Climate Change and
Allergic Rhinitis

. Environmental changes affect plant biology

~ These effects are complex and involve heat
Island effects in the inner city, pollution, and
elevated CQ

_ In urban environments, ragweed growth,
pollen counts, and allergenicity are increased

~ These effects may represent increasing clinice
challenges in the future



Obesity, Hygiene, and Allergy

~ Case control study of farm exposure and
nonfarm in 3 years of life

. Questionnaire and clinical assessment (IgE,
BMI)

. Nonobese, farm subjects showed a decrease!
risk for allergy OR 0.6 (95%CI: 0.6.8)

_ Similar for symptoms of allergic rhinitis
~ No decrease in obese subjects

. Obesity may cancel or diminish protective effe
of farm living

. This may explain paradox of high prevalence

allergic disease In inner cities
K Radon. JACI 118(6): 1279, 2007



Current treatment options

. Allergen avoidance

~ Pharmacotherapy

¢ Antihistamines

¢ Decongestants

¢ Corticosteroids

¢ Leukotriene modifiers
= Anticholinergic agents
¢ Combinations

_ Immunotherapy
= Subcutaneous
= Sublingual



Avoldance

~ Secondary

~ Primary

= Early In life
: In adulthood



AvolidanceTl Practice

Parameters
JACI 122: S1-84, 2008

~ Highly pollen allergic individuals should limit
outdoor exposure when pollen counts high B

~ Reduce indoor fungi by removing moisture,
contaminated material and dilute bleach D

~ Clinically effective dust mite avoidance requires
combination of humidity control, dust mite covers
for bedding, HEPA vacuuming and use of acarici

B




AvolidanceTl Practice

Parameters
JACI 122: S1-84, 2008

_ Avoidance Is the most effective way to
manage animal sensitivities D

~ Cockroaches are an important cause of
nasal allergy in the inner city C

_ Best treatment for rhinitis triggered by
Irritants, such as tobacco smoke and
formaldehyde, is avoidance B



House Dust Mite

~ Cochrane Review 2007
¢ Perennial rhinitis most often due to house dust mites

: Randomized trials with placebo or comparative (n=7
since 1951)

ctCoul dnot perform meta ar

¢ 6 of 7 showed reduction in house dust mite load, but
clinical benefit not clearly shown

= Acaricides most promising; isolated impermeable
bedding unlikely to be clinical beneficial




Atopic Dermatitis In The First Year By
Dog Ownership AndCD14 Genotype

Proportion of children in each category are shown (frequency).
P value for the interaction between dog ownership and genotype
on AD RISK =.0071.

CD14 genotype
Dog ownership CC CT TT

Yes 7/18 (0.38)  14/39 (0.35) 1/17(0.05)

No 15/38(0.39) 38/57(0.66) 13/30(0.43)

Gern JACI 113:307-14, 2004



Decreasing Incidence Of Occupational
Contact Urticaria In Health Care Workers
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Prevention of Allergy

~ Review by Arshad
- JACI 2005; 116:314

~ Two best recommendations
= Exclusive breast feeding
= Avold exposure to environmental tobacco smoke



SCIT: Immunologic Changes

e Inhibit binding of AgIgE
complexes to B cells

e Block IgE-facilitated Ag
presentation and activation
of Ag-specific T cells

e Prevents AggE-dependent
activation of basophils

Immunotherapy
(high dose Ag)

IgE ¥
e @

0

Natural
eXposure ssssssssnsp e Alergy
(low dose Ag)

s @;
Eosmophn

IL-10  TGF-B
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Efficacy of SCIT for SAR

Meta-analysis
. 1111 publications

~ 51 satisfied inclusion criteria (double blind,
randomized, placebo controlled)

2871 participants
_ Duration of mmunotherapy: 3 days to 3 years

~Adrenaline given In:
= 0.13% (19/14085 inj) on active Rx
= 0.01% (1/8278 inj) on placebo

~ No fatalities
Calderon MA et alCochrane Databas2007: Issuel



Efficacy of SCIT for SAR
Meta-analysis

Symptom Score

Study name Statistics for each study Std diff in means and 95% CI

Std diff Lower Upper Relative
in means limit limit p-Value Total weight

Balda 1998 -0.27 -0.65 0.12 0.170 105 9.04
Bodtger 2002 -090 -162 -0.18 0.014 33 5.90
Bousquet 1990 -1.37 -2.08 -0.66 0.000 - 38 5.97
Brewczynski 1999 -1.02 -2.01 -0.04 0.042 18 409
Corrigan 2005 -0.41 -0.73 -0.09 0.012 154 9.70
Drachenberg 2001 -0.47 -0.83 -0.10 0.012 124 9.26
Ferrer 2005 -0.82 -1.45 -0.19 0.011 42 6.63
Frew 2006 -0.49 -0.75 -0.24 0.000 276 10.29
Jutel 2005 -0.56 -1.09 -0.03 0.037 57 7.58
Meriney 1986 -1.34 -2.31 -0.37 0.007 20 419
Ortolani 1984 -3.25 -4.80 -1.71 0.000 15 212
Ortolani 1994 -2.46 -3.34 -1.58 0.000 35 474
Varney 1991 -0.47 -1.14 021 0.175 35 6.25
Walker 2001 -0.52 -125 022 0.169 30 5.76
Zenner 1997 -0.45 -0.89 -0.01 0.044 81 8.47

-0.77 -1.02 -0.52 0.000

p<0.00001

-4.00 -2.00 0.00 2.00 4.00
Favors treatment Favors control

Calderon MA et alCochrane Databas2007:




Efficacy of SCIT for SAR
Meta-analysis

Medication Score

Study name Statistics for each study Std diff in means and 95% CI

Std diff Lower Upper Relative
in means limit limit p-Value Total weight

Balda 1998 -025 -064 013 0.195 105 10.23

-
Bodtger 2002 -059 -1.28 010 0.092 —— 34 6.87
——

Bousquet 1990 -062 -1.27 003 0.062 38 iy
Brewczynski 1999 -0.79 -1.76 0.17 0.107 —— 18 4,68
Corrigan 2005 -0.29 -061 0.03 0.072 S 154  11.02
Dolz 1996 -3.66 -4.90 -243 0.000 — 28 3.33
Drachenberg 2001 -0.23 -0.589 0.13 0.208 - 124  10.53
Ferrer 2005 -0.46 -1.07 0.15 0.142 —— 42 7.60
Frew 2006 -0.43 -0.69 -0.18 0.001 = 276 11.70
Jutel 2005 -0.22 -0.74 0.30 0.401 —— 57 8.62
Mirone 2004 -061 -145 022 0.151 —— 23 0.0
Varney 1991 -1.20 -1.92 -047 0.001 —— 35 6.54
Walker 2001 -0.96 -1.74 -0.19 0.015 —— 29 6.09
-0.60 -0.86 -0.34 0.000 <

-4.00 -2.00 0.00 2.00 4.00

p<0.00001

Favors treatment Favors control

Calderon MA et alCochrane Databas2007: Issuel




Immunotherapy In Allergic
Rhinitis

Protects Against New Sensitization

100%

B rlacebo
B Sstandard mite vaccine x 3 years

Percentage of pediatri
patients

(<6 years) with new
sensitivities (n=44)

45%*

*P<0.001 Vs placebo.

Monosensitized to house dust mite
Data suggest that children with multiple allergen
sensitivities are less likely to respond

Des Roches J Allergy Clin Immunol. 1997;99:450-453



Immunotherapy and Prevention of
Asthma

Odds-ratio=2.68
(1.3-5.7)
p<0.05

.|_=
i
Q.
[ Y-
o
o
o~

n=15

SIT Control

] No asthma B Asthma

Niggemann B, et alAllergy 2006;61:85559



Sublingual Immunotherapy for Allergic
Rhinitis: Meta -analysis

22 trials Iinvolving 979 patients

_ Variety of allergens: HDM, grass,parietaria,
RGW, olive, cat, tree

~ Various treatment times:

e <6 mos: 8 studies
e 6-12 mos: 10 studies
e >12 mos: 4 studies

_ All randomized, placebo controlled
. No systemic side effects

Wilson DR, et alAllergy 2005;60:412



SLIT for Allergic Rhinitis: Meta

analysis
Symptom Scores

SLIT

Study

n

mean (SD)

Placebo
n mean (SD)

(95% Cl Random)

(95% CI Random)

Tari et al 1990

Ariano et al 2001
Passalacqua et al 1998
Feliziani et al 1995
Casanovas et al 1994
Purello D'Ambrosio 1996

Hordijk 1998

Melson et al 1993
Guez et al 2000
D'Ambrosio et al 1996
Mungan et al 1999

La Rosa et al 1999
Troise et al 1995
Pradalier 1999

Andre et al 2002
Passalacqua et al 1999
Lima et al 2002
Vourdas et al 1998
Bahceciler et al 2001
Voltolini et al 2001

Hirsch T et al 1997

34
10
10
18

9
14
35
20
36
15
15
20
15
63
55
15
28
34

8
15

15

8.00 (1.50)
1.80 (1.75)
59,60 (27.80)
109.70 (92.48)
5,46 (3.56)
509.00 (514.20)

3.21 (3.05)
12.15 (8.68)
2.30 (1.90)

290.00 (258.00)

0.50 (0.45)
1.21 (1.66)

87.00 (76.00)
2.33 (1.60)

189.00 (113.00)
2494.00 (2326.00)
1.38 (2.01)
0.53 (0.40)
130.00 (154. D-EI

(
(
(
(
(
(
3.78 (2.74)
(
(
(
(
(
0.99 (1.13)

32 12.00 (2.00)
10 5.38(1.57)

9 109.10 (45.70)
16  215.80 (114.20)
6 10.98(7.10)
16  897.06 (678.20)

38  5.13(3.60)
21 18.67 (13.56)
38 3.20(2.40)
15 408.90 (315.35)
11 0.67(0.58)
21 1.81(1.58)
16 102,00 (58.00)
63  2.65(2.00)
55  3.95(2.66)
15 191.00 (108.00)
28 2465.00 (1537.00)
32  1.07(1.63)

7 0.40(0.38)
15 89.00 (79. m}

(

15 0.52 (0.47)

.

——

~2.25 [-2.87,~1.62]
-2.06 [-3.19,-0.93]
-1.27 [-2.28,-0.25)
-1.00 [-1.72,-0.28]
-1.00 [-2.11,0.12)]
-0.62[-1.36,0.12]
-0.57 [-1.04,0.09]
-0.56 [-1.18,0.07]
-0.41 [-0.88,0.08]
-0.40 [-1.13,0.32]
-0.32[-1.11,0.46]
-0.24 [-0.88,0.37]
-0.22 [-0.92,0.49]
-0.18 [-0.53,0.17]
~0.06 [-0.44,0.31]
-0.02 [-0.73.0.70]
0.01 [-0.51,0.54]
0.17 [-0.32,0.65]
0.31[-0.71,1.34]
0.37 [-0.35,1.10]
0.53 [-0.20,1.26]

Total (95%Cl) 484 475

Test for heterogently chi-squape=Z5 38 df=20 P<0.00001
Test for overall effect z=3.[}

-0.42 [-0.69,~0.15]

-4 -2 2 4
Favours SLIT Favours plcebo

Wilson DR, et alAllergy 2005,60:412.




SLIT for Allergic Rhinitis: Meta -
analysis

Medication Scores

SLIT Placebo SMD Weight SMD
Study n mean (SD) n mean (SD) (95% CI Random) (%) (95% CI Random)

Mungan et al 1999 i5 1.87 (1.40) 11 520(1.80) — 0.2 -2.10 [-3.10,-1.11]
Feliziani et al 1995 i8 2406 (26.72) 16 76.9 (90.30) 4.8 —1.29 [-2.04,-0.54]
D'Ambrosio et al 1999 14 48.10 (46.60) 16 124.37 (121.00) 4.8 —0.79 [-1.54,-0.04]
Ariano et al 2001 10 250 (2.10) 10 5.30 (4.90) 36 -0.71 [-1.62,0.20]

Passalacqua etal 1999 15 42.00 (49.50) 15 83.00 (85.00) - 4.9 —0.65 [-1.43,0.05

Troise et al 1995 15 17.00 (21.00) 16 33.00 (33.00) B.1 -0.68[-1.28,0.16

Voltolini et al 2001 15 22.00 (30.70) 16 39.00 (34.00) 6.0 -0.62 [-1.25,0.22

Andre et al 2002 55 3.90 (68.91) 55 5.63 (11.45) 9.5 —0.50 [-0.85,-0.12]
Hordijk 1998 35 0.15(0.37) 36 0.31 (0.45) . 8.1 —-0.50 [-0.85,0.11
(
(
(
(
(
(
(
(

Bahceciler et al 2001 8 1.25 (1.04) 7 1.57 (1.25) 8.1 —-0.26 [-1.28,0.76

(
E
Lima et al 2002 28 2334.00 (2616.00) 28  2837.00 (2062.00) 73 -0.21[-0.74,0.31
Casanovas etal 1994 9 1.69 (2.45) 6 213 (2.22) 3.0  -0.11[-1.21,056
Pradalier A 1999 63 1.77 (2.30) 63 21.3 (2.70) 101 —0.14 [-0.42,0.21
Purello D’Ambrosio 1996 15  59.70(83.00) 16 68.30 (75.90) 6.1 ~0.11 [-0.82,0.61
La Rosa et al 1999 20 2.28 (3.89) 21 2.99 (3.05) 62  -0.02[-0.83,0.58
Vourdas et al 1998 34 1.77 (3.85) 32 1.32 (3.41) 70  -0.10[-0.38,0.50

]
]
]
2
]
Guez et al 2000 36 4.10 (5.50) 36 5.10 (0.50) . 8.2  -0.32[-0.78,.15]
]
]
]
]
]
]
]

Total (95%Cl) 405 398 100.0 -0.43 [-0.63~0.23]
Test for heterogenity chi-square=28 df=18 P<0.029
Test for overal effect z=4.1{P=0.00008

-4 -2 0 2 4
Favours SLIT Favours plcebo

Wilson DR, et alAllergy 2005;60:412.




In Collaboration With the World Health Organization



Recommendations

1. Patients with persistent rhinitis should be
evaluated for asthma

2. Patients with persistent asthma should be
evaluated for rhinitis

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



The patient does not know

If he or she is asthmatic

Patient with a diagnosis
of asthma

l

4 simple questions:

Have you had an attack or recurrent attack
of wheezing?

Do you have a troublesome cough,
especially at night?

Do you cough or wheeze after exercise?
Does your chest feel tight?

1

If YES to any of these questions,

From t he

your patient may be asthmatic

Nati onal Ast hma

l

1 or more of the following:

Have you had difficulty sleeping because of
your asthma symptoms?

Have you had your usual asthma symptoms
during the day?

Has your asthma interfered with usual
activities (eg, housework, work, or school)?

Do you need your reliever inhaler (blue)
more than once a day?

l

If YES to any of these questions,

Campaign

your patient has uncontrolled
asthma

AConquering Ast hmabo



Stepwise Treatment of Allergic
SQIIE

Moderate- Mild
severe

Mild

Not in preferred order
Oral H,; blocker

or intranasal H, blocker
and/or decongestant

or LTRA*

Not in preferred order
Oral H, blocker

or intranasal H, blocker
and/or decongestant

or intranasal CS

or LTRA*

(or chromone)

In persistent rhinitis
review the patient
after 2-4 wks

If failure: step-up
If improved: continue
for 1 month

*In particular in patients with asthma.



Stepwise Treatment of Allergic Rhinitis

Moderate/severe rhinitis

In preferred order
- Intranasal corticosteroids
- H, blockers or LTRA*

Review the patient after 2-4 weeks

Improved Failure

Review diagnosis

Continue or step- Review compliance

down treatment Query infections or other causes
for >1 month

Add or Rhinorrhea:  Blockage: Add
increase  Add decongestant or
INCS dose ipratropium oral CS

If failure: refer to a specialist

*In particular in patients with asthma



Diagnosis of allergic rhinitis

Intermittent

Persistent
symptoms

symptom

Mild Moderate- Mild

Moderate-
severe

severe

Not in preferred order In preferred order

©Ife [y oo 3357 Not in preferred order Intranasal CS

or intranasal H,; blocker Oral H. blocker H. blocker or LTRA*

and/or decongestant - 1
LTRA* or intranasal H; blocker Review the patient

e and/or decongestant

or intranasal CS after 2-4 wks
or LTRA*

(or chromone)

Improved

Failure
|

In persistent rhinitis
review the patient Step-down
after 2-4 wks and continue
treatment
for >1 month

Review diagnosis
Review compliance
Query infections
or other causes

If failure: step-up

If improved: continue
for 1 month

Blockage:
Add or increase . add
intranasal CS adt??l?:t:roheiﬁm decongestant
dose p p or oral CS
(short term)

Failure:
refer to specialist

Allergen and irritant avoidance may be appropriate

If conjunctivitis:
Add:

Oral H; blocker

or intraocular H; blocker
or intraocular chromone
(or saline)

*In particular in patients with asthma Consider specific immunotherapy



Stepwise approach to
management of allergic rhinitis
\

-

Short course of
corticosteroids added to

INS,
INS added to non-sedating AH
non-sedating AH \" decongestant or LTRA )

° decongestant or
LTRA

Non-sedating AH
° decongestant or
LTRA

Inadequate response
to therapy, symptoms

Moderate persistent impact upon HRQoL,
co-morbidities

symptoms,
[Mild intermittent } JeulEliul
t
symptoms l /Stepdown I
as symptoms improve:

/Immunotherapy If symptoms: A . Reduce number of drugs
. Show inadequate response to therapy . Reduce dose
, Prolonged & Change therapy )
. Impact upon HRQoL

\.. Lead to comorbid conditions Y

AH, antihistamine; HRQoL, health-related quality of life; Bousquet J et al. Allergy 2008;63(Suppl 86):8 160.



Add-on Therapy

~ Would be effective for the Step Up approach
= Antihistamines and decongestants
Antihistamines and LT modifiers

&

&

&

ntranasa
ntranasa
ntranasa
ntranasa

steroic
steroic
steroic

steroic

S and
S ang
S ang

S ang

antihistamines (PO or IN)
LT modifiers
decongestants

IN Ipratropium



Ipratropium bromide nasal spray 0.03% and
beclomethasone nasal spray alone and in combination for the
treatment of rhinorrhea in perennial rhinitis

Mean Rhinorrhea Duration

Monotherapy (Part i)

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Combination Therapy (Part Iil)

oo NP A
ARaan """y

3.0
Baseline 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Days of Treatment

Figure 4. Comparison of the effect of treatment with the nasal sprays on the duration of rhinorrhea.
(Upper panel) assessment of monotherapy during first 2 weeks (Part I1) O = vehicle (n = 107), [J =
ipratropium bromide (n = 214), and A = beclomethasone dipropionate (n = 214). Lower panel
assessment of combination therapy during second 2 weeks (Part 1II) O = vehicle (n = 104), [ =
ipratropium bromide (n = 99), A = beclomethasone dipropionate (n = 109), and & = ipratropium
bromide + beclomethasone dipropionate (n = 204).

Dockhorn et al; Ann Allergy Asthma Immunol 1999;82:34971 3509.






