
Immunoterapia 
specifica: 
alla ricerca del 
prodotto ottimale



SE AVESSIMO UN PAZIENTE IDEALE...
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Monosensibile
Con chiara manifestazione 

di sintomi dopo esposizione 
all’allergene causale

Con conferma di 
SPT positivo e 

livelli di IgE specifiche

Con IgE per 
allergeni maggiori

Compliante e preciso nella 
compilazione di un diario

In linea con criteri 
inclusione/esclusione AIT

…sarebbe facile prescrivere AIT?



QUALE AIT?
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Efficace e 

sicura per il 

paziente

Via di 

somministrazione 

ideale per il 

paziente

Sostenibile 

e accessibile

Elevata qualità 

dell’estratto



QUALITY IS THE TRUE ESSENCE
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PER LA PRODUZIONE BIOLOGICA IL PRODOTTO È IL PROCESSO
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1. Declerk PJ. Biologicals and biosimilars: a review of the science and its implications. GaBI J 2012;1:13-6.



THE INTRINSIC VARIABILITY OF ALLERGENS

MASS SPECTROMETRY-BASED ANALYSES OF GRASS POLLEN ALLERGENS
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As components of living organisms, allergens consist in heterogeneous
mixtures of molecules (in contrast to chemical drugs)

• Numbers of main isoforms:
→ Group 1 (grass) 5-10

→ Group 5 (grass) 30-50

→ Bet v 1: 27

→ Der p 1: 24

→ Der p 2: 15

→ Der f 1: 10

→ Der f 2: 17



PRODUCTS FOR ALLERGY IMMUNOTHERAPY:
A COMPLEX DEVELOPMENT

• Allergen extraction, purification, formulation, yield cost,

robustness, scaling up

PRODUCT DESIGN

• Development and implementation of analytical methods for identity, purity, 

consistency, stability

• Safety, dosing, efficacy

Preclinical Phase I Phase II Phase III

Raw
materials

Drug
substance

Drug
product

Raw
materials

Drug
substance

Drug
product

Documented scientific rationale 

MANUFACTURING 
PROCESS DEV.

PRODUCT 
CHARACTERIZATION

CLINICAL 
DEVELOPMENT



COMMON TECHNICAL DOCUMENT

Non Clinical

study

reports

Clinical

study

reports

Summaries

Administrative 

information 

Quality

data

• Manufacturing process
(development, validation, critical
steps)

• Control and characterization
(specifications, analytical methods,
batch analysis, impurities)

• Reference standards

• Container closure system

• Stability studies



WELL CONTROLLED SOURCE MATERIALS

Synthetic culture medium of mites

Batard et al. Allergy, 2016;71:220

• Harvesting and processing of 
pollens from cultured grasses

• Development of a synthetic
cultured medium free from
proteins of animal origin
(Stalmite™)

Pollen harvesting machine



TERRENO DI COLTURA DI GRADO FARMACEUTICO

2013

Stalmite
APS

50



QUALITY CONTROL ALL ALONG THE MANUFACTURING CHAIN

• Source materials

• Drug products

ALLERGEN

EXTRACTS
(DRUG SUBSTANCES)

Extraction, concentration, 

purification, freeze drying

Formulation, packaging
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→ Allergenic activity

→ Major allergen content 

→ Presence of minor allergens

→ Protein profile

→ Stability studies

Robust manufacturing process
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COMPREHENSIVE CHARACTERIZATION OF ALLERGEN EXTRACTS 
USING STATE OF THE ART TECHNOLOGIES (OMICS)

TRANSCRIPTOME
de novo sequencing

• OUTPUTS:
→ 2D proteome/allergome maps

→ Comprehensive characterization of allergenic extracts

PROTEOME
MS analyses

ALLERGOME
IgE reactivities

+ +

House dust mites

→ Confirmation of the presence 

of all known allergen groups

Ragweed

→ Amb a 11 identified as a 

new major allergen

• Batard T. et al. (2016). Allergy 71, 220-229.

• Bouley J. et al. (2015). J Allergy Clin Immunol 136, 1055-1064

• Groeme R. et al. (2016). J Biol Chem. 10.1074/jbc.M115.702001

• Bordas-Le Floch V. et al. (2015). PLoS One 10, e0136258



THE RIGHT PRODUCT FOR THE RIGHT PATIENT

• Patient characterization

• Product characterization

→ e.g. HDM allergic

patients are sensitized

to allergens present in 

both bodies and feces

→ All mite allergens listed 

by IUIS are present in 

HDM extracts

Batard et al. Allergy, 2016;71:220



The reorientation of grass pollen-specific CD4+ T cells from a Th2 to
a Th1/T Reg profile is central to AIT efficacy

� Patients allergic to grass pollens have Th2 cells in their blood
directed to both cross reactive and non-cross reactive T cell
epitopes

� These Th2 cells specific for non cross-reactive T cell epitopes
contribute to allergic inflammation

Archila LD, et al. Clin Exp Allergy 2014;44(7):986-98.
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QUALI GRAMINACEE 

Multiple grass-pollen-species immunotherapy should be more 
beneficial than single species immunotherapy



THE QUANTITY OF GROUP 1 AND GROUP 5 MAJOR ALLERGENS VARIES BETWEEN
GRASS SPECIES
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>85 % of patients with IgEs
against non cross reactive
(species-specific) epitopes

RELEVANCE TO PATIENT SENSITIZATION: 
ANALYSIS OF IGE RESPONSES TO GRASS POLLEN ALLERGENS

Y Y

100 % of patients with IgEs
against cross reactive
(conserved) epitopes

Group 1 allergen: variable aminoacids shown in red

IgE against

conserved epitope
IgE against

species-specific

epitope

Chabre H, et al. Clin Exp Allergy 2010; 40: 505-19.
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Blocking IgG4Y Y

IgE against

conserved epitope
IgE against

species-specific

epitope

IgG and IgE antibodies are induced by 
the same epitopes

A 5 grass pollen mix can induce a broad 
spectrum of blocking IgG antibodies
competing with all IgEs (directed to 

both conserved and species-specific 
epitopes)

Blocking IgG4

Chabre H, et al. Clin Exp Allergy 2010; 40: 505-19.

RELEVANCE TO IMMUNOTHERAPY: 
INDUCTION OF BLOCKING IGG4 ANTIBODIES

Group 1 allergen: variable aminoacids shown in red



Razionale all’utilizzo                             

di entrambi gli estratti

� D. pteronyssinus and D. farinae,

some differences exist (80-85%

amino acid sequence homology)

� D. pteronyssinus and D. farinae

extracts was consistently more

efficacious than single extracts

MOLECOLE DI ACARI

43
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AIT ACARI, RAZIONALE PER IL MIX DI DUE ACARI

Varying aminoacids are indicated in yellow



ACARI: ESTRATTI IN COMMERCIO
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ALLERGEN STANDARDIZATION IS CRITICAL TO GUARANTEE BATCH 
TO BATCH CONSISTENCY

Commercial 
extracts are 
released after
comparing
their biological 
activity with
a corresponding
standard

COMMERCIAL
ALLERGEN
EXTRACTS
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• Protein
content
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content
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QUANTITATIVE MEASUREMENT OF MAJOR ALLERGENS

• ELISA sandwich
→ Monoclonal or polyclonal specific antibodies

→ e.g. EU create project (Bet v 1)

• Radial Immuno-Diffusion (RID)
→ e.g. Amb a 1, Fel d 1

→ Specific polyclonal antibodies in the gel

• Mass-spectrometry
→ Measurement after ionization of the mass of specific peptides

→ Identification

→ Quantification of all allergen variants



PRODUZIONE DI LIVELLO FARMACEUTICO

2D gel analysis

Mass spectrometry

Immunoblotting

51



ESTRATTO OTTIMALE

� La qualità dell’estratto allergenico è essenziale per una diagnosi accurata e un

trattamento sicuro ed efficace

� L’estratto ideale copre tutti i profili di sensibilizzazione dei pazienti allergici

«mimando» la naturale esposizione:

� Deve contenere gli allergeni maggiori quantificati

� Deve contenere tutti gli epitopi e non contenere altre sostanze a basso peso (es istamina)

� Deve essere standardizzato: potenza allergenica nota e riproducibile

� I mix (dello stesso gruppo omologo) hanno lo scopo di avere repertorio completo proveniente da specie

62



LA SCELTA DELLA DOSE OTTIMALE
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IR per diagnosi e trattamento



LA SCELTA DELLA DOSE OTTIMALE
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Formulazioni della SLIT: 
• Compresse (SLIT tablets)
• Estratto glicerinato (SLIT drops)

FDA richiede la concentrazione in BAU
Per le graminacee 300 IR corrispondono a 9,000 BAU

� Evidenze: esiste un rapporto dose-risposta ed è fondamentale l’utilizzo della dose

dimostratasi clinicamente efficace

� Gli studi relativi a graminacee e HDM compresse o graminacee, betulla o HDM drops per il

trattamento delle allergie respiratorie hanno confermato che la dose 300 IR fornisce

l’efficacia e la tollerabilità ottimali



UN ESEMPIO DI 300IR  DOSE OTTIMALE
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RISULTATI CLINICI DELL’AIT CON UN ESTRATTO A DOSE OTTIMALE

� Efficace in poche settimane

� Efficacia già al primo ciclo di trattamento

� Efficacia che perdura nel tempo

� Efficacia dopo la sospensione

62



AIT GRAMINACEE



AIT GRAMINACEE

Didier et al., J Allergy Clin Immunol. 2011 Sep;128(3):559-66

Didier et al., Clin Exp Allergy. 2013 May;43(5):568-77

Didier A, Abstract EAACI 2014

Didier A et Al Clin Transl Allergy. 2015 May 22;5:12

Main 

paper

Year 4
(1 year post treatment)

Year 5 
(2 years post treatment)



EFFICACIA A LUNGO TERMINE – DOPO LA SOSPENSIONE

5-Grass pollen tablet 2 months and 4 months absolute value are 
stable from year 2 to year 5

ap < 0.0001, bp < 0.0005, cp < 0.001, dp < 0.005, ep < 0.01, fp < 0.05 for comparison vs placebo

Daily Combined Score

Didier A et Al Clin Transl Allergy. 2015 May 22;5:12



AIT ACARI – EFFICACE ANCHE NELL’ASMA
EFFICACE AL PRIMO ANNO E ALLA SOSPENSIONE

Wang et al., Allergy 2014 Sep;69(9):1181-8

Bergman et al., JACI 2014;133:1608-14

Roux et al, JACI 2016; 138:451-8

Okamoto A et, Allergy 2016;72(3):435-443

SLIT 

drops

HDM tablets
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LA SCELTA DELLA FORMULAZIONE OTTIMALE

La scelta diventa soggettiva quando sono garantiti:

�Qualità dell’estratto (standardizzazione e riproducibilità) 

�Dose ottimale

�Efficacia e sicurezza dimostrate



FARMACOECONOMIA: VANTAGGI DELL’AIT
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FARMACOECONOMIA: VANTAGGI DELL’AIT
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� Nei pazienti con rinite moderata grave l’ICER

è estremamente positivo

� Le comprese di 5 graminacee hanno un

buon rapporto costo-efficacia nel

trattamento della RA da graminacee in

pazienti adulti rispetto al trattamento

farmacologico tradizionale

� Le 5 graminacee economicamente sono

vantaggiose verso altre SLIT e SCIT

� Le 5 graminacee sono economicamente

vantaggiose vs i sintomatici (in press)
Grafico elaborato dall’articolo Ruggeri et al, 

Clin Drug Investig 2013



CONCLUSIONI: L’EVOLUZIONE DELL’AIT
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New Technology
(peptides, recombinant, 

new delivery platforms...)

EVIDENCE 
BASED
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CONCLUSIONI
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Se cerchiamo l’AIT ottimale: 

L’estratto deve 
essere di qualità 

certificata

� Qualità della materia prima, del processo produttivo e controlli quali-quantitativi 

� Tutti gli epitopi al quale il paziente è esposto e al quale è risultato positivo

Deve essere 
efficace e sicura

� Dose ottimale

� Efficacia e sicurezza dimostrate da studi in doppio-cieco

Deve essere 
vantaggiosa 

economicamente
� Cost-effectiveness dimostrata da studi di farmaco-economia
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