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“One dirway one disease” concept

= Qver 80% of asthmatics have rhinitis

Bousquet J et al. J Allergy Clin Immunol 2001;108:5147-S334

Levnaert B et al J Allergy Clin Immunol 1999;104:301-304
Brydon MJ AsthmaJ 1996:29-32

= 10-40% of patients with rhinitis develop asthma

Leynaert B et al. J Allergy Clin Immunol 2004; 113:86-93
Guerra S et al. J Allergy Clin Immunol 2002; 109:419-25
Shaaban R et al. Lancet 2008; 372:1049-57




“One airway disease” and Allergen Immunotherapy

= Allergic rhinitis (AR) subcutaneous immunotherapy
(SCIT) and sublingual immunotherapy (SLIT) : primary
indication for Allergen Immunotherapy (AIT)

= USA

= SCIT is approved for AR and pediatric asthma
= SLIT is used off-label for asthma

= Europe

= SCIT and SLIT are approved for AR and asthma




SUBLINGUAL IMMUNOTHERAPY @ &

= Sublingual immunotherapy ( SLIT)

= Small doses to increase tolerance to the allergen

= SLIT has demonstrated its efficacy and safety in the past 10
years

= The efficacy of SLIT is dose dependent




SUBLINGUAL IMMUNOTHERAPY

Pump Disposable single
Vials Doseuse

dose Soluble tablets Spray bottle







= Spain and other European countries
" Produced under GMPs

* |ndividual preparations for individual patients

= Registration in European countries: Germany, lItaly
and Austria

= Registration include quality data and evaluation of
the Health Authorities
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Mature Reviews | Immunology
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The mucosal immunity system fulfills the following basic tasks:

1. Protection from harmful microbial pathogens

2. Barrier against penetration of infectious and immunogenic
components

3. Low reactivity to harmless Ag present on mucosa

4. Maintenance of mucosal homeostasis

Tiaskalova-Hogenova, H. et al. 2002.




Holmgren, J. et al. 2005. @




Table 1. Comparative anatomic dissemination of the mucosal SigA antibody response after
different routes of immunization

Upper respiratory
Lower respiratory
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Genital tract
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= Sublingual mucosa

= Dense network of dendritic-like cells (DC) in lamina
propia and epithelium

= Tolerance induction producing 1gG4 and regulatory T
cells

= Sublingual inmunotherapy

= QOvoalbumin and cholera toxin: vigorous systemic and
mucosal antibody responses

= Comparable to intranasal IT

= Superior to oral IT

Cuburu,N. et al. 2007 @




Inmunoliogical Response

= Modulation of the antibodies response to specific
allergens

= Activation and recruitment reduction of pro-inflamatories
cells

= Changes in specific allergen T cells response pattern




Mucosal Epithelia

Intestinal

Stratified Squamous Simpie Columnar




Timeframe i Cells involved

Allergen capture
by dendritic cells
(within 15-30 mn)

Langerhans-like

@ { Lamina propria

Migration to
draining lymph MDCs: myeloid dendritic
nodes (within
12 to 24 hours)

{ Submucosa |

cells

PDCs: plasmacytoid
dendritic cells

MCs: mast cells

Eos: eosinophils

Draining lymph
nodes

CD4" T lymphocytes

® Thy: naive cells
Induction of

immune regulatory
mechanisms

(within 2-5 days)

Th;: IFNy-producing
cells
T Reg: IL10-producing

cells

Moingeon, P. et al. 2012. (‘)




Waldeyer's Ring
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Use of SPRAY vs DROPS




ORAL MUCOSA: High density Of ANTIGEN PRESENTING CELLS
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Why Spray?

v’ Larger area of oral mucosa
v’ Greater uptake by Antigen Presenting Cells

DROPS SPRAY




Why Spray?

v’ High concentration of vaccine without the dilution of saliva

v’ Better control : administered dose and treatment compliance

v’ Ideal for young children




Importance of
Products




Advantages of SLIT
Glycerinated Products




GLYCEROL

* Preserving properties! (antimicrobial and antiviral effect)

* |nhibition of proteolytic activity? and protein aggregation® has
been proven

» Glycerol viscosity prolongs the contact of Ag with surfaces*

* |Increasing capture of allergens by antigen presenting cells

1Scadding G. et al Clin Transl| Allergy 2011 3Vagenende V. et al Biochemistry 2009
’Nelson H. Allergens and allergen immunotherapy “Pennington AK. et al Int J Pharm 1998

1999
@®




GLYCEROL:
Stability of mixiures
Phleum praiense + Dermaiophagoides spp.

Phleum pratense - IgE inhibition - t0: 30 minutes
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Internal data INMUNOTEK, S.L. {‘)




GLYCEROL:
Stability of mixiures
Phleum pratense + Dermaiophagoides spp.
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GLYCEROL:
Stability of mixiures
Phleum pratense + Dermaiophagoides spp.

Phleum prafense - IgE inhibition - t3: 1 month
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Advantages of tasty
SLIT Products




= Tasty Excipients in SLIT preparations as fruit flavours increase
patient adherence

= Artificial flavours adequate for allergic patients

= |mportance for SLIT that is home administered

= Specially relevant for children




Advantages of SLIT
products without
build-up period




SLIT PRODUCTS WITHOUT BUILD-UP PERIOD

= Since the first day the patientis on the maximum dose

= Excellent safety profile and maximum efficacy

= Better patient compliance than with longer build up periods




Safety of ultra-rush perlingual immunotherapy in allergic rhinitis.
G.Traina, E. Allievi, A. Busani, D. Origgi, G. Piacentini, L. Serradori, A. Martelli.

Department of Paediatrics, S. Corona Hospital — Garbagnate Milanese. Italy.
(Allergy 2012,67, s 96:411).

Material and Methods

e 54 children (27 males, 27 females, aged between 5 and 18 years)
Allergic rhinoconjunctivitis

51 polysensitized

6 months SLIT

2 sprays since 15t day.

Allergens Children with SLIT

Grass 29
Dust mites 22
Cynodon dactylon 14
Alternaria 2
Ambrosia 2
Birch 1
Cat dander 1




Safety of ultra-rush perlingual immunotherapy in allergic rhinitis.
G.Traina, E. Allievi, A. Busani, D. Origgi, G. Piacentini, L. Serradori, A. Martelli.
Department of Paediatrics, S. Corona Hospital — Garbagnate Milanese. Italy.

(Allergy 2012,67, s 96:411).

Results

=  Excellent patient compliance: All children completed treatment

= 13,889 doses administered

= Excellent safety profile:

=  Only two children reported transient oral itching (<5 minutes)

=  Daily maintenance dose of (sprays/day) neither local nor systemic

reactions

=  No anaphylaxis




f SLIT vs S

Use




Specific Allergen Immunotherapy

1960 - 1970 2005

2006 2007 2008

First First Large First
SCIT RCT SLIT RCT WHO ARIA RCT Meta
SCIT SLIT

SCIT SCIT

= 15t SCIT RCT in children: Dreborg S et al.1986
= 1St SLIT RCT in children: Tari MG et al. 1990




e SLIT is used widely (50% in some European countries). Full
regulatory and government backing

e U.S. allergy leaders are writing in support of SLIT

Eurape: Finished products only US: Bulk

[

France Germany Italy

(7 (?)

| SLIT mSCIT O Allergoids SCIT




SIT — PREFERRED OPTION IN EUROPE

SCIT > 50%
SLIT > 50%

Source: FASIT 2008




SUBLINGUAL IMMUNOTHERAPY

1998

= The World Health Organization indicated its use in its 1998
position paper.

2007 -2008

= ARIA (Allergy Rhinitis and its Impact on Asthma)
guidelines indicating SLIT as a viable treatment approach

@




Aria 2008 update

Allergen-specific immunotherapy was traditionally
administered by the subcutaneous route but local
routes are now available.

Specific immunotherapy needs a precise diagnosis
of IgE-mediated allergy.

Subcutancous immunotherapy is effective in
adults and children for pollen and mite allergy, but
it 1s burdened by the risks of side effects. These
reactinne mav he hife-threatening.

Sublingual iImmunouiciapy 1s recommended toi
the treatment of pollen allergy in adults.
Sublingual immunotherapy may be used for the
treatment of patients with mite allergy.
Intranasal 1IMmMuOOUICiapy  miay  vv wowua Ul
the treatment of patients with pollen allergy.
Allergen-specific immunotherapy may alter the
natural course of allergic diseases.

Subcutancous immunotherapy appears to be
eftective several vears after its cessation.
Immunotherapy appears to reduce the develop-
ment of new sensitizations.

Administered to patients with rhinitis, immuno-
therapy appears to reduce the development of
asthma (secondary prevention of asthma).




Table 23. Indications for sublingual immunotherapy

High-dose sublingual swallow-specific immunotherapy may be indicated in the
following cases:

Carefully selected patients with rhinitis, conjunctivitis and/or asthma caused by
pollen and mite allergy

Fatients insufficiently controlled by conventional pharmacotherapy

Fatients who have presented with systemic reactions during injection-specific
immunatherapy

Fatients showing poor compliance with or refusing injections

Aria 2008 update




Level of evidence

la: Meta-analysis of randomized-controlled trials {(RCT)

Ib: At least one RCT

lla: At least one controlled study without randomization

llb: At least one other type of study

lll: Nonexperimental descriptive studies

IV: Expert committee reports or opinions or clinical experience of respected
authorities

Strength of recommendation

A Category | evidence

B: Category |l evidence or extrapolated recommendation from category | evidence
C: Category |l evidence or extrapolated recommendation from category | or I
evidence

O: Category IV evidence or extrapolated recommendation from category |, Il or [l
evidence

Level of evidence produced according to Shekelle et al. Aria 2008 update. @




Table 27. Level of evidence of different interventiorg in allergic rhinitis: The level of evidence was produced according to Shekelle et al. {12), adapted from Refs {24—28).

Perennial rhinitis [mostly applies for

Seasonal rhinitis studies = 4 weeks)” Persistent rhinitist

Intervention Adults Children Adults Children
Hi-antihistamine

Oral A A A A A

Intranasal A A A A Mo data

Intraocular A A B B Mo data
Glucocorticosteroid

Intranasal A A A A Mo data

Oral A B B B Mo data

I A B B B Mo data
Cromaones

Intranasal A A A B Mo data

Intraocular A A B B Mo data
MNAAGA [topical) B C C C Mo data
Antileukatriene A A over B years Mo data
Decongestant

Intranasal C C C C Mo data

(Oral A Mo data

Oral + Hy-antihistamine A B B B Mo data
Anticholinergic A A Mo data
Homeopathy D ] D D Mo data
Acupuncture D ] D D Mo data
Phytotherapy B ] D D Mo data
Other CAM D b} D D Mo data
Specific immunotherapy: rhinoconjunctivitis

Subcutaneous A A A A Mo data

Sublingual £ A A A A Mo data

Intranasal® Q Mo dars
Specific immunotherapy: asthma

Subcutaneous A A A A

Sublingual § A A A A
Anti-lgk A A over 12 years A A over 12 years Mo data
Allergen avoidance

House dust mites ] b} ) D Mo data

Other indoar allergens D )] D D Mo data

Total avoidance of occupational agent A (for asthma) Mo data

Partial avoidance of latex B Mo data

* Very few studies longer than 4 weeks.

1 Applies to treatments only carried out in studies with persistent rhinitis. Ana 2008 u pd ate (‘)

1 Applies 1o high-dose treatment.







SLIT vs SCIT for Asthma
(Meta-analysis and systematic reviews)

Table 1 Meta-analysis and systematic reviews on AlT for asthma

Symptom scores Medication scores
AIT Study Patients Population Allergen/s SMD (95% CI) SMD (95% ClI)
SLIT Olaguibel et al. (2005) (14} 193 Pediatric Multiple —1.42 (=251, —-0.34)* Mot reported
Calamita et al. (2008) (15) 1706 Pediatric and adult Multiple —0.38 (-0.79, 0.03) —0.91 (—1.94, 0.12)
Penagos et al. (2008) (16) 441 Pediatric Multiple —1.14 (-2.10, -0.18)* —1.63 (—2.83, —0.44)*
Compalati et al. (2009} (17) 476 Pediatric and adult HDIM —0.95 (—1.74, —0.15)* —1.48 (-2.70, —0.26)*
MNormansell et al. (2014) (18) 077 Pediatric and adult Multiple Mot reportedf Mot reportedy
Liao et al. (2015) (19) 454 Pediatric HDM —-1.20 (-2.07, —0.33)* —0.52 (—-1.75, 0.71)
SCIT Abramson et al. {2010) (20) 3459 Pediatric and adult Multiple —0.59 (-0.83, —0.35)* —0.53 (—0.80, —0.27)*

AlIT, allergen immunotherapy; HDM, house dust mite; SCIT, subcutaneous allergen immunotherapy; SLIT, sublingual immunotherapy.
*Statistically significant (P < 0.05).
tAuthors felt unable to perform meta-analysis due to high variability of reporting and use of nonvalidated scores.

Allergy 2016 Jul 20. doi: 10.1111/all.129809.




: Trusted evidence.
= ‘ OCh ra ne Informed decisions.
] Better health.

Our evidence About us Get involved News and events

Sublingual immunotherapy for asthma

Authors' conclusions:

Lack of data for important outcomes such as exacerbations and quality of life
and use of different unvalidated symptom and medication scores have limited
our ability to draw a clinically useful conclusion. Further research using
validated scales and important outcomes for patients and decision makers is
needed so that SLIT can be properly assessed as clinical treatment for asthma.
Very few serious adverse events have been reported, but most studies have
included patients with intermittent or mild asthma, so we cannot comment on
the safety of SLIT for those with moderate or severe asthma. 5LIT is associated

with increased risk of all adverse events.

Read the full abstract...

Normansell R, Kew KM, Bridgman A. Sublingual immunotherapy for asthma. Cochrane
Database Syst Rev 2015;8: CD011293. {‘)




) Cochrane i

Better health.

Our evidence About us Get involved News and events

Allergen immunotherapy for the treatment of chronic asthma

Authors' conclusions:

Immunotherapy reduces asthma symptoms and use of asthma medications

benefit is possibly comparable to inhaled steroids. The possibility of local or
systemic adverse effects (such as anaphylaxis) must be considered.

Read the full abstract...

Abramson MJ, Puy RM, Weiner JM. Injection allergen immunotherapy for asthma.
Cochrane Database Syst Rev 2010;8: CD001186.c

@




SLIT vs SCIT Asthma prevention and New sensitizations

Table 2 Immunotherapy for the secondary prevention of asthma onset and new sensitizations

Qutcome AIT Study Population Allergen Result Evidence®
Asthma onset SCIT Grembiale et al. (2000) (59) Adults HDM Positive b
Moller et al. (2002) (60) Children Birch/grass Positive
Jacobsen et al (2007) (61) Children Birch/grass Positive
SLIT La Rosa et al. (1999) (67} Children Parietaria Megative b
Madonini et al. (2003) (68) Adults and children Multiple Positive
Novembre et al. (2004) (65) Children Grass Positive
Milani et al. (2008) (69) Adults and children Multiple Positive
Marogna et al. (2008) (66) Children Multiple Positive
MNew sensitizations SCIT Des Roches et al. (1997) (70) Children HDM Positive I
Pajno et al. (2001) (71) Children HDM FPositive
Purello-D'Ambrosio et al. (2001) (73) Adults (=14 years) Multiple FPositive
Eng et al. (2002) (74) Children Grass Positive
Inal et al. (2007) (72) Children HDM Positive
ENMg er ar. (2000 17 o Chitoren oTass FoOSIve
SLIT Marogna et al. (2004) (76) Adults Multiple FPositive 1B
Marogna et al. (2008) (66) Children Multiple Positive
Marogna et al. (2010) (77) Adults HDM Positive
Szépfalusi et al. (2014) (78) Children HDM Negative

AIT, allergen immunotherapy; HDM, house dust mite; SCIT, subcutaneous allergen immunotherapy; SLIT, sublingual immunotherapy.
*Evidence according to Shekelle et al. (79).

Allergy 2016 Jul 20. doi: 10.1111/all.12989.

@




SLIT for Aliergic Rhinitfis
ARIA
" More modern research on SLIT compared to SCIT

* Higher quality (WHO guidelines)

= Several publications : efficacy and safety of SLIT on AR

= Cochrane Review

= 2011-SLIT :safe and effective




- Trusted evidence.
= ‘ OCh ra ne Informed decisions.
] Better health.

Our evidence About us Get involved News and events

Sublingual immunotherapy for allergic rhinitis (including hay fever)

Allergy

Systematic reviews of sublingual immunotherapy (SLIT)
S. Radulovic', D. Wilson?, M. Calderon® & S. Durham?

TPaediatric Allergy, King's College, Londan; 2Selly Oak Hospital, University Hospitals Birmingham NHS Trust, Birmingham, UK; *Royal Bromp-
ton Hospital, Upper Respiratory Medicine, London, UK

To cite this article: Radulovic £, Wilson D, Calderon M, Durham S, Systematic reviews of sublingual immunotherapy (SLT). Allergy 2011; 66: 740-752.

Authors' conclusions:

been proven to be a safe route of administration.

Read the full abstract...




Backgrounad

= Allergic disease can impair QoL

= Interest in alternative routes of delivery

» [njection IT: associated with systemic
reactions




Objectives

= Evaluate the efficacy of SLIT compared with placebo:

= Reductions in symptoms and/or medication

= Altering immunological markers in blood and allergen
sensitivity in target organs (nose, eye, skin).

= Safety




Selection criteric

» Studies: DBPC

= Participants
= Any age: children and adults

= All patients: History of AR with or without conjunctivitis
and with or without asthma

= Sensitivity proven : positive SPT and/or specific IgE

» Exclusion
» The existence of other clinical sensitivities

* Trials dealing with asthma alone




Main results

= Pollen: 39 ( Grasses: 23, Parietaria: 5, Ragweed: 2 Trees: 9
Grass+Birch: 1) Mites: 8 Cat: 1

= Patients: 4,598 ( Active: 2,333 Placebo: 2,256)
= Age: Adults: 34 Children: 15

= Treatment lasted for:
=< 6 months: 17 6-12 months: 16 > 12 months: 16

= Major allergen:
=<5ug:8 5-20 pg: 12 >20 pg: 12

@
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Main results

Medication scores

= Only 38 studies reported data)

= SMD -0.32 95% confidence interval (-0.43 --0.21. P < 0.00001)

= Important degree of heterogeneity
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Main resulis: specific serum
antibodies

Number of
studies n (active) n(placebo) SMD (95% Cl) P

sIgk 659 0.27 (-0.01; 0.55) 0.05

slgG 304 0.95 (0.78; 1.12) <0.00001

slgG4 0.46 (0.29; 0.63) <0.00001




Main resulis: safety

Placebo

Total events

Patients (per patient)

p

Active
Total events
Local reactions Studies Patients (per patient)
Labial oedema 11 604 55 (0.09)
Buccal pruritus 21 1126 1798 (1.6)
Buccolingual oedema 8 648 143 (0.22)

Throat irritation 10 770 243 (0.30)
Oral (nonspecified) 3 68 143 (2.10)
Local (nonspecified) 3 119 7 (0.06)

536
1075
606
747
71
116

7(0.01)
492 (0.46)
2 (0.003)
29 (0.04)
24(0.34)
3(0.03)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.3356




Main resulis: safety

Active Placebo
Total events Total events
Systemic reactions Studies Patients (per patient) Patients (per patient) P
Urticaria 204 7 (0.03) 199 9 (0.04) 0.6202

Pruritus/rash 363 13 (0.04) 222 9(0.04) 0.8247
Conjunctivitis 262 774(2.95) 238  786(3.30) 0.2810
Rhinitis 965 1403 (1.45) 912  1034(1.13) <0.0001

Rhinoconjunctivitis 184 60 (0.33) 176 58(0.33) >0.9999
Asthma/wheeze 488 51 (0.10) 450 42 (0.09) 0.6637
Cough 337 313(0.93) 304 211(0.69) 0.0151
Gastrointestinal 630 88 (0.14) 561 10(0.02) <0.0001
Headache 535 70(0.20) 548 68 (0.12) 0.7868
Anaphylaxis 291 0 288 0 -

Systemic nonspecified 330 4 (0.01) 36 0 >0.9999



Ann Allergy Asthma Immunol. 2008:100:475-481.

Sublingual-oral administration of standardized

allergenic extracts: phase 1 safety and dosing
results

Robert E. Esch, PhD*; Robert K. Bush, MD7; David Peden, MDZ; and Richard F. Lockey, MD§

those who refused were excluded. The correspondent asks practical
and relevant questions regarding dose adjustments, the use of epi-
nephrine, and the level of supervision required during SLIT. It is our
opinion that epinephrine should be available anywhere immunother-
apy 1s given, including at home. Dose adjustments were based on
individual patients’ tolerance. and this seemed to be a safe approach.
Finally, it is our opinion that SLIT, like subcutaneous immunother-

apy, should be supervised by physicians who are experienced in the
administration of allergen immunotherapy.

RogerT E. EscH, PHD*
RoererT K. BusH, MD+
Davip PEDEN, MD:
RicHarD F. Lockey, MD§

VOLUME 101, OCTOBER, 2008 445 *Research and Development



Reviewerers' conclusions

= SLIT

= Viable alternative to allergen injection immunotherapy

= SLIT
= Safer after compared to SCIT

= Inclusion of other evaluations are needed to define the place of
SLIT in the treatment of RC

@




MAIN CONCLUSIONS

Evidence support the efficacy of immunotherapy in
allergic rhinitis and asthma

Similar rates of efficacy and compliancy are
associated with SLIT and SCIT

The safety profile of SLIT is improved compared to
SCIT

Further trials SLIT vs SCIT are warranted




MAIN CONCLUSIONS

SLIT products need to be chosen
taking into account:

1) Simplicity of administration
schedule

2) Patient compliance
3) Safety
4) Efficacy




Cuzco, Peru
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