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SUBLINGUAL IMMUNOTHERAPY  
PRESENT AND FUTURE 



Standards for practical  

allergen-specific  

immunotherapy.  

Allergy 2006 

Allergen immunotherapy: A practice 

parameter third update 

JACI 2011 

 

WHO Pos Pap. Therapeutical 

vaccines for allergic diseases 

Allergy 1998 

Sublingual immunotherapy: WAO UPDATE 2013 

http://www.worldallergy.org/


Where does IT preferentially works? 

INFLAMMATION 
IgE REACTION 

Hymenoptera 

Allergy 

Food 

Allergy 
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rhinitis 

Perennial 

rhinitis 

Asthma Atopic 

dermatitis 





MECHANISMS 

OF 

ACTION 

Clinical effect 

(SYMPTOMS) 

 

Long-lasting efficacy 
 

Prevention of new  

sensitizations 

Prevention of asthma 

Specific immunotherapy 



Passalacqua G. Ann Allergy Asthma Immunol. 

2011;107:401– 406. 

SIT: 
carry-over EFFECT 
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AAAI 

2011 





Pts Age 



Pts Age 



1st WAO pos pap (2009): 60 trials 

2nd WAO pos pap (2013): 77 trials 

After 2013: 82 trials 

 

9/22 big trials conducted in the USA 

 



AUTHOR 

Frew 2005 

Dahl 2006 

Durham 2006 

Didier 2007 

Ott 2008 

Wahn 2009 

Bufe 2009 

Blaiss 2011 

Nelson 2011 

Wahn 2012 

Cox 2012 

Nolte 2013 

Creticos 2013 

Bergmann 2014 

Creticos 2014 

PTS 

350 

634 

855 

628 

211 

278 

253 

707 

438 

207 

273 

565 

784 

509 

429 

SYMPT 

-29% 

-30% 

-21% 

-28% 

-33% 

-28% 

-24% 

-26 % 

-20% 

-24% 

-28% 

-27% 

-22% 

-21% 

-40% 

DRUGS 

-32% 

-38% 

-28% 

-32% 

 

-24% 

-34% 

 

-20% 

-26% 

 

 

-18% 

 

 

IMPROVEMENT VS PLACEBO IN THE SLIT BIG TRIALS 

ALLER 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Grass 

Mite 

Ragweed 

Mite 

Ragweed 



Sublingual immunotherapy with 

once-daily grass allergen tablets: A 

randomized controlled trial in 

seasonal allergic rhinoconjunctivitis 

Durham SR, JACI 2006  





JACI 2014 



604 patients 

1 yr 



OPTIMAL DOSES (dose-finding studies) 

 

DURHAM 2006: 15 mcg Phl p 5/day 

 

DIDIER 2007: 20 mcg Group 5 /day 

 

CRETICOS 2013: 12 mcg Amb a 1/day 

 

BERGMANN 2014: 28/120 Der p 1/Der f 1/day 

 

MOSBECH 2014: 6 SQ/day (70 mcg day?) 



JACI  

2013 



Allergy 2013 



Bush 2011 
PhamTi 2007 

Nelson 2012 

Blaiss 2012 

Allergen-specific IgG4 



BESIDES THE “TRADITIONAL” SLIT ? 

CAN SLIT BE IMPROVED? 

 
Monomeric chemically modified allergens: immunologic and physicochemical 

characterization. Mistrello G, Brenna O, Roncarolo D, Zanoni D, Gentili M, 

Falagiani P.  Allergy 1996 





liquid chromatography coupled 

to tandem mass spectrometry 

Most lysine residues of the modified extracts 

were determined to be carbamylated. 

Betula verrucosa 

 and Alnus glutinosa 

Bet v1, Aln g1, 
Bet v2,  Bet v 6, Bet v7 

Phleum partense,  

Holcus lanatus and Poa pratense 

Phl p1-2-4-5-6-7-11-12-13 
Hol l 1-5; Poa p1-5 

mix mite 

Der f 1-2-3-7-10-11-14-18  
Der p 1-2-3-7-9-10-11 

Detected allergens after modification 



Monomeric allergoid: 

 

Retained immunological 

characteristics 

EFFICACY 

The carbamylation, to obtain 

the allergoid, keeps intact the 

molecular weight and sizes of 

the native allergen. 
 

(Mistrello et al, Allergy 1996) 



160 

140 

120 

100 

80 

60 

40 

20 

0 

ja
n

9
4
 

ju
l9

4
 

ja
n

9
5
 

ju
l9

5
 

ja
n

9
6
 

Placebo Active 

p=NS 

p=.05 

p=.01 

MONTHS  

OF STUDY 

LINEAR TREND TEST 

 

ACTIVE: p= .01 

PLACEBO: p= NS 

SYMPTOM/MED. SCORES 



Allergen Study Pathology Patients 
Medication 

score 

Symptoms 

score 
Publication 

Grasses 

Bordignon 1994 
DBPC SAR 

60 

7 - 21 yrs 
p<0.05 p<0.05 GIAIC 

Grasses 

Caffarelli 2000 
DBPC SAR / AA 

48 

4 - 14 yrs 
p<0.05 p<0.05 Allergy 

Grasses 

Cavagni 1996 
DBPC SAR 

51 

4 - 14 yrs 
-- p<0.01 Not.All. 

Grasses 

Lombardi 2001 
Open AA 

51 

15 - 48 yrs 
p<0.01 

p=0.01 

Mch BHR 
J.Inv.All. 

Grasses 

Palma Carlos 

2006 

DBPC SAR / AA 
33 

19 - 43 yrs 
p<0.02 

p<0.03 

Mch BHR 
All.et Imm. 

Pellitory 

(Parietaria) 

Ariano 1998 

DBPC SAR / AA 
30 

14 - 60 yrs 
p<0.01 p<0.05 J.Inv.All. 

Ragweed 

(Ambrosia) 

Mezei 1996 

DBPC SAR 
60 

6 - 60 yrs 
p<0.01 p<0.05 Not.All. 

EVOLUTION OF THE TRADITIONAL SLIT 

Lais      THE ALLERGOID SLIT 



Allergen Study Pathology Patients 
Medication 

score 

Symptoms 

score 
Publication 

Mites 

Cosmi 2006 
Open AR / AA 

25 

20 - 45 yrs 
p<0.05 p<0.05 Clin.Exp.All. 

Mites 

La Rosa 1996 

Open 

vs SCIT 
AA 

57 

4 - 16 yrs 

ns 

vs SCIT 

ns 

vs SCIT 
Not.All. 

Mites 

Passalacqua 1998 
DBPC AR / AA 

20 

15 - 46 yrs 
-- p<0.05 

THE 

LANCET 

Mites 

Passalacqua 2006 
DBPC AR / AA 

68 

15 - 48 yrs 
p<0.03 p<0.05 Allergy 

Mites / Pellitory 

La Grutta 2007 

Perspectiv

e 
AR 

56 

6 - 26 yrs 
p<0.001 p<0.01 Eur.Ann.All. 

EVOLUTION OF THE TRADITIONAL SLIT 

Lais      THE ALLERGOID SLIT 





Sublingual immunotherapy with a carbamylated monomeric 

allergoid in cat‐allergic patients suffering from rhinoconjunctivitis 

and/or allergic asthma. 

A multicenter, cross-sectional survey. 

Retrospective, multicenter, observational, cross-sectional survey on 70 cat-‐allergic patients  

in 20 German centers  from November 2006 to December 2013 

No fatalities, no anaphylaxis, 

No use of epinephrine, 

No systemic adverse 

reactions 

7 Local adverse reactions 





Grass 

pollen 

tablet 

adults children 

Phase II 

Phase III 

Phase II 

Phase III 

Phase II 

Phase III 

Phase II 

Phase III 

concluded 

concluded 
Concluded  
(Under analysis) 

Concluded  
(Under analysis) 

concluded 

starting 

concluded 

starting 

Phase III 

Phase III 

Phase III 

Phase III 

planned 

planned 

planned 

planned 

2024 

Tree pollen 

tablet 

Ambrosia 

pollen 

tablet 

HDM 

tablet 

Parietaria 

pollen 

tablet Phase II 

planned 

Phase III 

planned 

Phase III 
planned 

2011 

Clinical Development of Lais® 

- Registrative trials - 



No fatal event  

reported since 1986 

(14 anaphylaxes) 

SLIT 



SIDE EFFECT 

  

Conjunctivitis  

G.I. complaints   

Rhinitis  

Urticaria  

 

Oral itching  

Angioedema  

 Asthma   

Anaphylaxis  

TOTAL  

 

EPISODES 

 

1  

3  

7  

3  

 

3  

0  

0  

0  

17  

% OF 

PATIENTS

  

0.5  

1.5  

3.5  

1.5  

 

1.5  

-  

-  

-  

8.6  

 

GRADE 

 

Moderate  

Mild  

Mild  

2 mild 

1 moderate 

Mild  

-  

-  

-  

15 mild 

2 moderate

  

TIME OF 

ONSET  

 

45 min  

30-120 min 

< 60 min  

> 30, <60 min 

 

< 30 min  

-  

-  

-  

-  

Characteristics of reported systemic side-effects  

298 pts, 1 to 3 years of SLIT 

Lombardi et al. Allergy 2001 



34 

SLIT: Post Marketing surveys 



Allergy Asthma 

Proceedings 

2013 



Treatment-related adverse events 
AEs are usually brief in duration and resolve soon after initiation 

Durationa 
(minutes)  
median 

 
(P25%-P75%) 

Resolutionb  
(days) 
median 

 
(P25%-P75%) 

 
Oral pruritus 8.5 min 

(3.0 - 29.0) 
5.5 days 
(2.0 - 16.0) 

 
Mouth oedema 46.0 min 

(25.0 - 60.0) 
1.0 days 
(0.0 - 7.0) 

 
Ear pruritus 8.5 min 

(3.0 - 29.0) 
5.5 days 
(2.0 - 16.0) 

 
Throat irritation 10.0 min 

(5.0 - 20.5) 
13.5 days 
(0.5 - 22.0) 

a. Duration of episode post administration 

b. Resolution defined as days from first intake until AE no longer occurred  

Ibanez et al. Pediatr Allergy Immunol 2007;18:516-22 



SAFETY: 

 

No fatal event have been reported over about 20 years 

 

Side effects are mostly local, transient and subsiding 

after the first doses 

 

The safety of SLIT is overall superior to that of SCIT 

 

An uniform grading system is required to describe and 

grade systemic and local side effects. 



AUTHOR 

Antico 

Dunsky 

Eifan 

Blazowski 

Rodriguez 

De Groot 

De Groot 

Buyukozurk 

Buyukozurk 

Rodriguez 

Rodriguez 

VanDyken 

SEX 

M 

F 

F 

F 

M 

M 

F 

M 

M 

M 

F 

F 

 

AGE 

36 

31 

11 

16 

11 

13 

27 

28 

35 

27 

7 

21 

ALLERG 

Latex 

Mix 

Mix 

Mite 

Mite 

Grass 

Grass 

Latex 

Latex 

Mite 

Mite 

Mite 

 

EPINEPH 

? 

N 

N 

Y 

N 

Y 

Y 

Y 

Y 

Y 

Y 

Y 

ANAPHYLAXES DUE TO SLIT  



JACI 

2013 

http://www.worldallergy.org/


The native Allergen 

is recognized and bound 

by specific IgE. 

The Monomeric Allergoid is NOT 

recognized by specific IgE: 

the carbamylation strongly decreases 

the capacity to react with IgE 

antibodies. 

SAFETY 



Safety of SLIT with a monomeric allergoid in  

very young children 
F.Agostinis, L.Tellarini, G.W.Canonica, G.Passalacqua 
Bergamo and Genoa 

38 children:  

33 male + 5 female 

Age range: 1y11m - 3y10m 

Mean age: 3 years 

8 RC, 4 A, 26 RC+A 

20 mite SLIT +  18 grass SLIT 

5% of patients 

0.071 per 1,000 doses 



Increased 

biodistribution 



Par j 1 
Peptides/123I 

Gel chromatography at plasma peak 

Der p 2 

DECREASED G.I. BIODEGRADATION  











RECOMBINANT. PROBLEMS: 

 

Does SIT with recombinant allergens 

 

works better than SIT 

 

with extractive allergens? 





Allergen-specific immunotherapy 

with recombinant grass pollen 

allergens. Jutel et al. JACI 2005 

 



Efficacy of recombinant birch 

pollen vaccine for the treatment 

of birch-allergic 

rhinoconjunctivitis 

Pauli et al, JACI 2008 

 





Consequences 

• These products (diagnostics as well as 
therapeutics - SIT) have to comply with 
the regulatory requirements of the 
“pharmaceutical world”. 

– Production 

– Clinical Trials 

– Marketing Authorisation (MA) 

• For recombinant molecules (additional) 

– Centralised MA Procedure (EMEA) 



WHERE IS AIT GOING 

 

IN THE REST OF THE WORLD? 

http://teacher.scholastic.com/commclub/earth_day_activity1/assets/images/photo_cvr_earth1_hr.jpg




PractALL – Washington Sep 2014 

How to use and prescribe SLIT? 

EAACI 

M.Calderon 

O.Pfaar 

N.Papadopulos 

G.Passalacqua 

AAAAI-ACAAI 

TB.Casale 

D.Bernstein 

L.Cox 

J.Li 

BOARD 

Efficacy VS SCIT 
Safety 
Regimens 
Missing doses 

Selection of patient 
Pediatric aspects 
Pharmacoeconomics 
Legal issues 

Duration 
Pre-medication 
Adherence 



11 LA COUNTRIES: Argentina, Brasil, Chile, Colombia, Ecuador, Mexico, Paraguay, 

Peru, Dominican Rep., Uruguay, Venezuela.  



ADMINISTRATION 
Liposomes 

Intralymphatic (ILIT) 

Epicutaneous (EPIT) 

Biolistic injection 

Mucoadhesive substances 

ADJUVANTS 

Alum-alginates 

Bacterial wall derived 

DNA-adjuvants 

RECOMBINANT/ 

ENGINEERED 

Recombinant purified 

Hypoallergenic isoforms 

Peptides 

Chimeric proteins (constructs) 

GENIC VACCINATION 

c-DNA 

Plasmids 

Replicons 

 NEW INDICATIONS 

Food allergy 

Latex 

Atopic dermatitis 

Nickel? 

New approaches for  Immunotherapy  



Sublingual immunotherapy for hazelnut food allergy: A 

randomized, double-blind, placebo-controlled study with a 

standardized hazelnut extract  

Enrique  E et al. JACI 2005 

Randomized double-blind, placebo-

controlled trial of sublingual 

immunotherapy with a Pru p 3 quantified 

peach extract 

Fernandez-Riva, Allergy 2009 

Sublingual immunotherapy for 

peanut allergy: Clinical and 

immunologic evidence of 

desensitization.  

Kim et al JACI, 2011 

http://images.google.it/imgres?imgurl=http://www.statesymbolsusa.org/IMAGES/Oregon/Hazelnut-380.jpg&imgrefurl=http://www.statesymbolsusa.org/Oregon/nut_hazelnut.html&usg=__Cn4ZMpRUNgsCs6nslF_ZD0Dg_LI=&h=268&w=380&sz=21&hl=it&start=2&tbnid=uO6BPF_0QxckMM:&tbnh=87&tbnw=123&prev=/images%3Fq%3Dhazelnut%26gbv%3D2%26hl%3Dit






Thank you !!! 

passalacqua@unige.it 

Giovanni.melioli@ospedale-gaslini.ge.it 
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