O poAo¢g TNG avoooBepaTtreiac oTnv
QAVTIJETWITION TOU A0OuATOC.
[10TE KAl PE TI OPEAOC;

AikaTtepivn 2upiyou M.D.
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Ei0ikn AvooofBepartreia

« Eival n eTtTavaAapBavouevn xopnynon €10IKwv
OAAEPYIOYOVIKWYV EKXUAITUATWY, € Q0BOEVEIC PE
empeBaiwpevn IgE peooAaoupevn avridpaan,
LUE OKOTTO TNV EAATTWAN N avaoToAn Twv IgE
LECOAABOUPEVWYV OVOTOAOYIKWY AVTIOPATEWY

Cox L, etal. JACI 2011




CLINICAL USE




Immunotherapy
(high-dose Ag)

'

Matural
CAPOSUMNE e
(low-dose Ag) T
+ IgE

L

Robinson DS, et al; Tregs and allergic disease. J Clin Invest 2004; 114: 1389




ATTOTEAECHOTO VOO OBEPATTEIOG

v AVTIOWHOTIKA a1TdvTNOoN:

-T IgG1, IgA
-fBIocking 1G4  (Avraywviouég IgE)

v' T-KUTTAPIKA atTdvTnonN:

« PBMCs:  2TOUG IOTOUG:
— § IL-4 mRNA —T1L-12 mRNA, TIFNy mRNA
- T IL-10 — 8 IL-4 mRNA, IL-5 mRNA

v ATToTrtTwon Th2-kuttdpwv (activation-induced cell
death)

Akdis M, et al. JACI, 2007; 119: 780




Evoeiceic TnG avoooBepartreiag

EvOeikvuTal YIa TO XEIPIOUO a0BevVWV
ue IgE pecoAaFoupeva voonuaTa:

— AANAEpYia aTO ONANTAPIO UMEVOTITEPWYV
— AAAEPYIKN PIVOETTITTEQUKITION

—AAAEPYIKO aoOua

o AvTevoeikvuTal:
— KN/AO
— Noonuara xwpeic IgE pnxaviouo

Cox L, etal. JACI 2011




The Asthma Epidemic
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CDC-NIH Morbidity and Mortality Weekly Report




Incidence of Allergic Asthma

Asthma related to allergies:
90% in children
50-65% in adults




2UCXETION METACU OAAEPYIKNG
PIVITIOOG KOl ACOMATOG

* AANAEPYIKN PIVITIOO OIAYIYVWOKETAI
ot1o 80% TWwV aoBevwyv pe acdua

« AoOua olaylyvwokeral oto 30% Twv
agBevwy PE aAAEPYIKN PIVITIOA

G. Passalacqua Clin. Exper.Allergy, 2011 (41) 1247-1 255.
A. Cruz et al.Allergy 2007: 62 (Suppl. 84): 1-41 .




Prevalence of rhinitis among asthmatics

Authors

Location

Number of

ndiduals sty

e

oMy desion

Froportion of rhimts
N asthmatics

Lomments

Leynert et al. [
Shamssain and Shamsian (8

Montnemery et . (9

Coledon et al. {10
Terreehorst et al. {15)
Limeberg et al {11

Hance
England

SWeden

hina

The Netherlands

Dermark

050 aduls
3000 children

Lross-sectional
Lross-sectional

Lross-sectional by

00stal questionnare

Lross-sectional
Lross-sectional
Long tudingl

(ualty of lfe imparred I thimits
Nothing remarkable

‘Slomfcant nasal symptoms’
Within 8 cohort

Nothing remarkable
Two evaluations 8 years apart

Sichletids et al. {13

breege

Euaa Soctional

Leynaert et al. {113)

Hrope

Lross-sectional

b

B

33% pf thinitics had asthma
Nothing remarkable

A. Cruz et al.Allergy 2007: 62 (Suppl. 84): 1-41




Clinical effects in terms of step-down rate after rush
I'T in house dust mite-sensitive asthmatics

FEV1% Duration

270% | <70% 210y [<10y |

Unchanged: 15 (39.5%) 8 (66.7%) 18 (54.5%) 5 (29.4%)
mproved:  23(60.5%)| 4 (33.3%) 15 (45.5%) 12 (70.6%)

P =0.009 P =0.043

Nagata M, et al Intern Med 1993,32.:702-9



Improvement of symptoms and
reduction in medication and BHR

after IT in 20 randomized placebo-controlled trials (1954-1990)

Outcome Dust mite Other allergens | All Allergens
measure OR, (95% CI) OR, (95% ClI) OR, (95% ClI)

Symptom 2.7 4.8 3.2
Improvement (1.7 — 4.4) (2.3-10.1) (2.2-4.9)

Reduction in 4.2 ND ND
medication (2.2-7.9)
Decreased 13.7 5.5 6.8

BHR (3.8-50) (2.8-10.7) (3.8-120)
CI: confidence Interval: ND: not done; OR: odds rafio

Abramson MJ, et al. Am J Respir Crit Care Med 1995; 151: 969-974




What's the Evidence?

24 Meta-analysis of clinical studies 962 asthmatics
with documented allergy Immunotherapy
clinically effective in (17) 71% of studies

10
7

Total Studies Effective
No. of studies with children with children

(7))
@
[®)
-
)
7p)
[
@)
| -
()]
@)
&
-]
Z

Ross RN, Nelson HS, Finegold I. Clin Ther 2000




Meta-Analysis Results

Study Effective |neffective Equivocal

Adultsonly O 12
Children only 7 10

All Ages 1 2

TOTAL 17 24

Ross RN, Nelson HS, Finegold I. Clin Ther 2000




Effectiveness of Immunotherapy

3
2 76 2.87
2.5
2
Any odds ratio greater than
| 1.0 shows a positive effect
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Reduced Reduced Reduced Improved
Asthma Bronchial Medication Pulmonary
Symptoms Challenge Use Function

Ross RN, Nelson HS, Finegold I. Clin Ther 2000




Meta-analysis — SCIT and asthma

Investigations

e allergen immunotherapy versus placebo

« /5 randomised, controlled trials

(33 HDM, 3 HD, 20 pollen, 10 animal dander,
2 cladosp., 1 latex, 6 multiple allergen)

e 1954 — 2002
e 3459 asthmatics

Abramson MJ, et al. Cochrane sys Rev 2003 CD001186 la




Significant reduction of symptoms and

medication use and BHR
after IT in 75 randomized placebo-controlled trials (1954-2002)

Asthma Asthma Allergen-

Symptoms Scores | Medication Scores | Specific BHR
SMD (95% Cl) SMD (95% Cl) SMD (95% Cl)

-0.72, -0.90 -0.66
(-0.99, -0.33) | (-1.13,-0.40 | (-0.87, -0.45)

Abramson MJ, et al. Cochrane sys Rev 2003 CD001186 la




Meta-analysis — SCIT and asthma

Investigations:

« allergen immunotherapy versus placebo
* house dust mite versus placebo

« pollen versus placebo

« 88 randomised, controlled trials

(42 HDM, 27 pollen, 10 animal dander,
2 cladosp., 2 latex, 6 multiple allergen)

e 1954 — 2005
e 3792 patients (3459 asthmatics)

Abramson MJ, et al. Cochrane sys Rev 2010, CD001186 la




Meta-analysis —
SCIT and asthma

Symptom score HDM [-0.96; 0.0]

Medication score HDM [-1.04; -0.18]

Symptom score pollen [-0.87; -0.35]

Medication score pollen [-0.91; -0.13]

Unspecific BHR metacholin [-0.51; 0.00]

Unspecific BHR histamin [-1.37; 0.28]

Lung function: PEF [-0.33; 0.61]

Lung function: FEV1 [-0.96; 0.31]

Lung function: TGV [0.0; 0.0]

Specific BHR pollen 104 98 -0.55 [-0.84;-0.27]

Abramson MJ, et al. Cochrane sys Rev 2010, CD001186 la




Meta-analysis : SLIT and asthma

Review article
Efficacy of sublingual immunotherapy in asthma: systematic review
of randomized-clinical trials using the Cochrane Collaboration

method

Background: Sublimgual immunotherapy (SLIT) 15 effective and safe m the L I.':alamila",_H. Saconato’,
treatment of allergic rhimitis. However, there 15 no meta-analysis in asthma A. B. Peld’, A. N. Atallah®

Investigations:

e asthmatic symptoms

e asthmatic medication requirements
» 25 randomized-controlled trials

» 1706 patients (adults and children)

Calamita et al.Allergy. 2006 Oct;61(10):1162-72




Meta-analysis : SLIT and asthma

Asthma
Symptoms only

Reduction of
medication use to
asthma

. -0.38 [-0.79; 0.03]

[-1.94, 0.12]

Calamita et al.Allergy. 2006 Oct;61(10):1162-72




ASTHMA: Summary of meta-analyses for SCIT and SLIT

Authors [y)

Medication scores SMD
(95% Cl) I (heterogeneity) ~ Cochrane
No. of studies Review

Symptom scores SMD
(95% ClI) I (heterogeneity)
No. of studies

RCTs included
(No. of participants)

Abramson et al (2003)'

Penagos et al {EDOE}:'

Olagurbel et al (2005)™

Compalati et al (2009)*
(only HDM)

75 (3506) —0.72 (-0.99, -0.44) —(.80 (-1.13, -048) Yes

Adults aﬁd children F=741% I =655%
28 Studies 15 Studies

9 (441) —1.14 (<2.10, -0.18) —1.63 (-2.83, —0.44)
Children F = 944% IF = 954%
0 Studies 7 Studies
5(193) —1.42 (<251, -0.34) NR
Children I = NR
6 Studies
—0.95 (~1.74, -0.15) —1.48 (-2.70, -0.26)

Adults and children I’ = 3% I° = 96%

HDM, House dust mite; I, 1 squared (for heterogeneity): NR, not reported: RCT, randomized controlled trial: SMD, standardized mean difference.

JACI 2011;127,1:30-8




[MpoAnyn acOuaTog

PAT Study (Preventive Allergy Treatment) . 6 XWPES

208 Traudia (6-14) onuuda kai/n ypaoiodl

1 1
43 Y 124

O@BaAuIk TTPOKANON (+), SPT(+)
Tuyaiotroinuévn: SCIT - @appakoOepaTtreia

Moller C, et al. JACI,2002; 109: 251




PAT Study period
1

Jacobsen L, et al. Allergy, 2007; 62: 943




PAT Study period
1

Follow-up Follow-up

Jacobsen L, et al. Allergy, 2007; 62: 943



[MpoAnyn acOuaTog

Odds-ratio = 2 52

(24%)

N=19

E No asthma B Asthma

Moller C, et al. JACI,2002; 109: 251



PAT Study period

Follow-up

Jacobsen L, et al. Allergy, 2007; 62: 943



The percentage of children with and without
asthma after termination of immunotherapy

Odds-ratio=2.68
(1.3=5.7)

20%

n=15

SIT Control
[0 No asthma ‘ B Asthma ‘

Niggemann B, et al. Allergy, 2006; 61: 855




PAT Study period

Follow-up

Jacobsen L, et al. Allergy, 2007; 62: 943



The percentage of children with and without asthma
after termination (10-year follow-up) of specific immunotherapy

Odds=ratio = 2.5
(1.1 —5.9)

ne2o 45%

25% 2
n=16

SIT Control
[1No asthma @ Asthma

Jacobsen L, et al. Allergy, 2007; 62: 943




SLIT reduces the development of

asthma in children with allergic rhinitis. '/ T“”“"é‘:‘i;‘;féal
= Immunoogy

Novembre E. et al, JACI 2004

B NOASTHMA

ASTHMA

79 children
Allergic rhinitis only
Follow -up: 3 yrs

NO SLIT




[MpOANYnNn aocOuaTOG KOl VEWYV guaioOnoiIwyv

28 TTaidia (6-14): aAA. piviTida: ypaciodl
(14) 3etN SCIT (14) ApuOAKO

6 €Tn pETA TN O1akKoTTh (13 — 10)

AcOpua: 23% Twv SCIT - 70% TwvV aveu SCIT
: 61% SCIT - 100% aveu SCIT

12 £€Tn YeTA TN d1akoTtrn (12 — 10)

AcOua: 30% Twv SCIT - 70% TwvVv aveu SCIT
. 61% SCIT - 100% aveu SCIT

Eng PA, et al. Allergy, 2002; 57: 306
Eng PA, et al. Allergy, 2006, 61: 198




12 £€TN META [12 - 10]

Pollen count {grains/m®/24h)

@
=1
&
E

&
E

o

1]

Symptom and medication score

Grass-pollen count

6 T 8 9 10 111 12 13 14
July

Symptom score

P<0.03*

T T T

5 6 8 8 10 11 12 13 14
[-=-SIT 1989-91 = No SIT|

Symptom and medication scora

—a—SIT 1989-91 —O—MNo SIT

Percent

1991 ' 1997
[o Mo SIT = SIT 1989-51]

Development of new sensitizations

P<0.05

m

1991 ' 1997
| DNo SIT W SIT 1989-91|

Prevalence of seasonal asthma

m B

1891 1997
O No SIT mSIT 198991




Preventive effect of immunotherapy on the development of
new allergen sensitizations in monosensitized patients

Study

Age
(yr; mean)

Immunotherapy

Method and
Number

of Patients in Each
Treatment Group

Immunotherapy
(% of Patients
with New
Allergen
Sensitizations)

Control

% of Patients wit
New

Allergen
Sensitizations)

Des Roches
1997

4-6 (5)
3-5 (4)

SCIT, 22
Control, 22

54

100

0.001

Purello-
D’Ambrosio

2001

Adults and
pediatric

SCIT, 7182
Control,1214

23

68

<0.00001

Pajno
2001

6-8 (7.14)
5-7 (6.38)

SCIT, 75
Control, 63

Marogna
2004

5-60 (22.8)

5-58 (21.5)

SLIT, 319
Control,192

Cox L. Allergy Asthma Proc 2008 29:1




Alapkeia AvoooBepaTtreiag

40 aoOeveic ye aAA. aoOua akapea
12-96 unvec SCIT

Méoa ota 3 eropeva €1n 55% etTavepgavioav
CUUTTWHATA

A) SCIT <36 unvec 62%
B) SCIT >36 privec 48%

Del Roches, et al. Allergy, 1996; 51:430-3




According to the update AIPP

(Allergen Immunotherapy Practice Paramefters)

In asthmatic patients, “immunotherapy is
Indicated in individuals who experience

AND one of the following:

S pharmacotherapy, allergen avoidance, or both;

* Unacceptable

* Wish to reduce or
« Co-existing allergic rhinitis and allergic asthma.”

JACI 2011,127,1:30-8




Indications for specific immunotherapy
(SLIT)

1) Patients with rhinitis, conjunctivitis, and/or
asthma caused by allergy to pollens or house
dust mites

2) Patients who are inadequately controlled with
conventional pharmacotherapy

3) Patients who have had

4) Patients who have with
or

JACI 2011,127,1:30-8




Contraindications for specific
immunotherapy

* Malignant diseases

* Autoimmune diseases

» Current therapy with beta blockers

* Pregnancy at the start of immunotherapy

Zuberbier T et al. Allergy 2010, 65:1525—-1530




KPITHPIA

H avooofOepaTtreia gival ATTOTEAECUATIKA OTAV:

1. XpnOoIMOTTOIOUVTOI KOAQ TUTTOTTOINMEVO
OKEUAOUATO

. NMpoBAetTOpEVN ODOON

SCIT: 5-20ug ueifov aAAspyioyovo/unva
SLIT:15-25ug ueifov aAAspyioyovo/nuépa

. Agv xpnoipotroiouvtal TTOAAG aAAgpyloyova padi

. MUKNTEG HOVO O& KOAX TEKHNPIWMEVA
TTEPIOTATIKA, OXI OE HIYUOATA (MpwredosC)




2YMIEPAZMATA

H avoooOepatreia oTo AocOua UTTEPEXEI TNG
PapuaKoBepaTTEIOG OIOTI

1. "Ex€1 aTTOTEAECOUATIKOTNTA TTOU OIOPKEI KAl
META TN OI0KOTTN TNG

2. MNpoAapBavel Tn KAIVIKI) CUPTITWHATOAOYIA
a1rdé GAAa Oopyava

3. MpoAauBavel véeg euaicONTOTTOINCEIG

Passalacqua G, et al. JACI, 2007; 119: 881.




When to Consider Immunotherapy

_ Moderate +

Allergen avoidance when possible

2,
-
<
T
4

Pharmacotherapy

_ _ Moderate
Intermittent | Mild persistent persistent

Pharmacotherapy







Comparison of the systematic reviews of
sublingual and subcutaneous immunotherapy

Asthma Asthma
Allergen-

Immunotherapy Symptoms Medication Specific BHR
Route Scores Scores SMD (95% Cl)

SMD (95% CI) | SMD (95% Cl)
Subcutaneous -0.72, -0.90 -0.66

Ambramson } ) ) _ i _
cochrane 2003 | (0-99:-0.33) | (-1.13,-0.40) | (-0.87,-0.49)

Sublingual -0.38 -0.91 “no significant

Calamita (-0.79, 0.03) (-1.94, 0.12) | improvement
Cochrane 2006 favoring SLIT”

BHR: bronchial hyperreactivity

Cl: confidence interval, ;
SMD: standarized mean difference. Cox L. Allergy Asthma Proc 2008 29:1




Factors to Consider When
Prescribing Immunotherapy

— Effectiveness of medications and avoidance
UEENIES

— Side effects/costs of medications vs.
Immunotherapy

— Possible special benefit in children as
preventative therapy for asthma

— Patient adherence to medication and
recommendations




