
ABSTRACT

Background: The aim of this study was to confirm

the clinical efficacy and safety of a preseasonal sub-

lingual immunotherapy (SLIT) in a group of allergic

patients with seasonal rhinoconjunctivitis with or

without mild intermittent or mild persistent asthma.

The immunotherapy was administered through the

oral mucosa with a monomeric carbamylated aller-

goid (allergoid SLIT) for grass pollens. A secondary

endpoint was to evaluate the effect of the allergoid

SLIT on nasal reactivity.

Methods and results: A single-center, randomized,

double-blind, placebo-controlled study was per-

formed. Patients were selected and randomly allo-

cated to two groups: one group received active treat-

ment (allergoid SLIT) for 2 years and the other

received placebo. Both groups received the neces-

sary drug treatment throughout the trial. Thirty-three

outpatients (20 men and 13 women, mean age:

30 years; range: 19-43) attending our center were en-

rolled in the study. Symptoms and medications were

scored on diary cards during the pollen season. An al-

lergen nasal challenge was performed at baseline

and after 2 years of SLIT to evaluate nasal reactivity.

Because the clinical scores were non-normally dis-

tributed, the Mann-Whitney and the Chi-square tests

for intergroup comparisons and the Wilcoxon test for

intragroup comparisons were used.

The results were evaluated after 1 and 2 years of

treatment. Between the first and second years of

treatment, no changes in the scores for the placebo

group were found, while for the active vaccine group

significant decreases were found in rhinorrhea

(p < 0.03), sneezing (p < 0.03), and conjunctivitis

(p < 0.02). Symptom scores after nasal challenge de-

creased (p < 0.03) after 2 years’ treatment. Nasal

steroid use significantly decreased in the active treat-

ment group during May and June in both the years of

treatment (p < 0.02). Only two mild local adverse

events were reported in the active group and none

was reported in the placebo group.

Conclusions: The results of this study show that

the allergoid SLIT is safe and effective in decreasing

symptom scores and drug use in rhinitic patients al-

lergic to grass pollen.

Key words: Asthma. Grass pollens. Local Im-

munotherapy. Rhinitis. Sublingual Allergoid.

INTRODUCTION

Specific immunotherapy (SIT) is currently acknowl-

edged as a key therapeutic approach for patients with

respiratory allergies. SIT is a “biological response mod-
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ifier”, acting on an upstream phase of the immune re-

sponse. It therefore not only relieves symptoms in the

long run, and the need for anti-allergic drugs, but mod-

ifies the natural course of the disease, hampering or

even blocking its progression1,2. The causes of that are

yet not clear because the immunological changes in-

duced by SIT are complex as it interferes with patho-

physiologic mechanism responsible for the release of

mediators and subsequent inflammatory changes3-10.

The mast cells and eosinophils play a key role in this

process and a possible activity of the SIT on these

cells has been assessed in a previous study11. 

The clinical efficacy of SIT has been stated some

years ago in two reviews of the literature by a panel of

WHO and EAACI experts1,2, as reported in their Posi-

tion Papers, which also sets out guidelines for pre-

scribing and carrying out the treatment. An interesting

novelty in these papers is the validation and accep-

tance of non-injective administration routes for SIT

(sublingual and intranasal), which are recognised as

useful and can be prescribed in allergological practice.

The main aim of sublingual immunotherapy (SLIT) is

safety in use, and they have been under investigation

for at least 20 years, so there is considerable data on

their efficacy and safety. Aim of the present study, that

was carried out in Portugal from 2001 to 2003, was to

confirm, in a population of allergic patients with sea-

sonal (intermittent) rhinoconjunctivitis with or without

mild intermittent or mild persistent asthma, the clinical

efficacy and the safety of a sublingual preseasonal oro-

mucosal IT performed with a monomeric allergoid (al-

lergoid SLIT) for grass pollens. Secondary endpoint

was to evaluate the effect of this kind of immunother-

apy on nasal reactivity after allergen nasal challenge.

MATERIAL AND METHODS

Study design

The study was monocentric, randomised, double-

blind, placebo-controlled. Patients were selected and

randomly allocated into two groups: one took for two

years the active treatment (allergoid SLIT) and the

other placebo. Both groups received all the neces-

sary symptomatic pharmacological treatment through-

out the two-year period of the trial (fig. 1). A run-in

phase was not planned.

Patients

Thirty-three outpatients (20 men and 13 women,

mean age: 30 years; range: 19-43) with a clinical his-

tory of seasonal (intermittent) rhinoconjunctivitis with

(58%) or without (42%) mild intermittent or mild per-

sistent asthma since at least two years and attend-

ing our allergy centre were enrolled into the study af-

ter obtaining their informed consent and the approval

of the ethical committee of the University Hospital

(table I). Enrolment of the patients was preseasonal

followed by a seasonal visit in May and an end-of-the-

year visit in October. Patients were followed during

two consecutive years. All patients were sensitized to

grass pollens, as confirmed by skin prick test (Lofar-

ma S.p.A., Milan, Italy) and RAST (CAP System EIA,

Pharmacia) performed with a panel of common aller-

gens. Subjects suffering from severe systemic and/or

autoimmune diseases or acquired/congenital immune

deficiencies, past or current malignancy, neurological

or psychiatric disorder requiring major psychodrugs,

receiving chronic systemic corticosteroid or beta-

blocking treatments were not enrolled, nor were

pregnant women. Patients were consecutively allo-

cated in randomised manner, into two groups receiv-

ing IT plus rescue pharmacotherapy (n = 17) or place-

bo plus rescue pharmacotherapy (n = 16).

Investigational IT and rescue pharmacotherapy

The IT was performed with a mixture of chemical-

ly modified allergenic extracts (carbamylated mono-
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Figure 1.—Study design.

Patients
33

17 SLIT

4 drop-out

9 drop-out

16 Placebo

Treatment

(2 years)

Table I

Demographic data of patients at entry

Allergoid SLIT Placebo

N 17 16

Sex (M/F) 8/9 12/4

Age (mean) 29.59 30.31

Age (range) 19-43 19-45

RC 42 % 69 %

RCA 58 % 31 %

RC: Rhinoconjunctivitis; RCA: Rhinoconjunctivitis and Asthma.



meric allergoid) from grass pollens (Holcus lanatus
33%, Phleum pratense 33%, Poa pratensis 33%) in-

corporated in oromucosal tablets (Lais, Lofarma

S.p.A., Milan, Italy). The tablets had to be dissolved

in the mouth in 1-2 minutes before swallowing. The

allergoid is used in order to reduce the allergen’s abil-

ity to react with IgE, while keeping its antigenicity in-

tact. It can therefore still cause useful immunologi-

cal changes such as the Th2/Th1 switch, reducing

lymphocyte proliferation of the allergen. This aim

was reached by developing a chemical method, the

carbamilation, which permits targeted changes to

amino groups (mainly lysine) without affecting the

molecular size, unlike what happens to conventional

polymer allergoids obtained by conventional alde-

hyde treatment12. Since it is small, this allergoid of-

fers good transmucosal absorption rate, which is ex-

ploited in this type of therapy. Moreover, differently

from allergen, it resists to enzyme attack and remain

intact even at gastrointestinal level. The product was

titrated in Biological Units (Allergen Units, AU)13 and

standardised in potency by RAST-inhibition proce-

dure in comparison to an in house preparation refer-

ence (IHR). The rationale for the formulation in

tablets is dual: excellent chemical stability, and con-

sequent good safety. Acute and subchronic toxicity

studies in animal models, using carbamylated

monomeric allergoids, have shown that it is well tol-

erated. Administration of the product by the oromu-

cosal route, instead of to the restricted sublingual

area, was defined on the basis of pharmacokinetic in-

vestigations in man, which showed that the product

kept under the tongue is not absorbed systemically

and does not reach the circulation until the tablet was

swallowed. However, the whole of the buccal mu-

cosa takes it up, consequently also involving the mu-

cosal-associated lymphoid tissue (MALT)14-16. The

treatment is available at the following dosages: 25,

100, 300, and 1,000 AU. The initial therapy consist-

ed in a traditional scheme lasting 14 weeks. The

maintenance therapy was performed at the posolog-

ical scheme of two tablets of 1000 UA per week,

given pre-seasonally till May. The prescribed drugs

(rescue medication) were: oral and local antihista-

mines (loratadine or cetirizine 10 mg/day), topical an-

tihistamines, �2-agonist spray, inhaled corticos-

teroids, anti-leukotrienes and oral corticosteroids.

Symptom/medication score.

Patients were instructed to record symptoms and

any medications taken on a daily diary card during the

pollen season, from April to July. At each scheduled

visit they were collected and checked. The monthly

symptom score was obtained by rating symptoms

reported daily by patients according to the following

scale: 0 no symptom; 1 mild; 2 moderate; 3 severe

symptoms. The medication recorded by patients in

their diary cards was rated on the following scale: lo-

cal or systemic antihistamines: one point per day;

local corticosteroids: two points per day; inhaled

�2-agonists: one point for each daily administration;

anti-leukotrienes: one point per day; oral corticos-

teroid: three points per day. 

Nasal challenge test

Nasal reactivity of each patient was analysed by

specific (grass mix) challenge test. After an adapta-

tion period of at least 30 minutes the baseline value

was determined 15 minutes after the application of

the control capsules (lactose) by a specific device.

The reactivity to the mixture of grass allergen was

measured after application of a fixed dose of 120 AU.

The test was assessed as positive if the decrease of

nasal flow was greater than 40 % assessed by rhino-

manometry (Rhinospir-164” Markos Mefar). 

Statistical analysis

Since the clinical scores might be non-normally

distributed, the Mann Whitney and the Chi-square

tests for intergroup comparison and the Wilcoxon

test for intragroup comparison were used. P values

less than 0.05 were considered significant. 

RESULTS 

Twenty patients out of the 33 enrolled (60.6 %)

completed the study. The patients treated with the

allergoid SLIT showed a statistically significant im-

provement at the second year of treatment as far as

the symptoms “conjunctivitis” and “rhinorrea” and

“sneezing” were concerned while this improvement

was not seen or it was not statistically significant in

the placebo group (fig. 2). The nasal provocation test

(TPN) showed an improvement of the nasal reactivity

in both the groups, but it was statistically significant

at the second year, in comparison to the baseline val-

ues, only in the active group (fig. 3). The consump-

tion of inhaled steroids was statistically higher in the

placebo than in the allergoid SLIT group (fig. 4). As far

as the tolerability is concerned, the patients’ judge-

ment about that was very good both for the created

patients and the placebo group. Only two mild local

adverse events were observed with the allergoid
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SLIT (none with placebo). They did not require the

interruption of the therapy.

DISCUSSION

Our results show that a two-year regimen of IT

with the carbamylated allergoid SLIT is effective in

reducing the rhinitic symptoms and the drug con-

sumption during the grass pollen season in a popula-

tion of adults patients. This clinical improvement was

seen only in the active group and only after the sec-

ond year of treatment. This aspect confirm the WHO

and EAACI documents, i.e. state that it is necessary

to perform at least a two years course of IT to get a

relevant clinical benefit1,2 even if the reasons of that

are not still completely elucidated18. Furthermore,

most of the published double-blind, placebo-con-

trolled studies about SLIT do not last more than one

year, with only six clinical trials, out of the 29 pub-

lished so far, lasting two years19. Yet, the fact that

this improvement was seen only with the allergoid

SLIT and not with the placebo clearly proves that the

effect is caused by the vaccine. Besides there was a

clinically significant difference at the second year be-

tween the active and the placebo group even if this

did not reach the statistical significance due to the

small number of patients that completed the two-
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Figure 2.—Mean scores for the symptom “conjunctivitis”, “rhinorrea” and “sneezing” and in active and placebo group during the first

and second pollen season. Columns represent the sum of the mean monthly values.
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Figure 3.—Mean scores for the nasal reactivity at the nasal provo-

cation test in active and placebo group at baseline, after one and

two years of treatment.
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year treatment. The previous controlled clinical stud-

ies performed both in adults and children allergic to

grass pollen with the allergoid SLIT in tablets showed

a satisfactory efficacy level associated with a good

tolerability profile and an optimal compliance20-22. Our

findings go in the same direction of these data, even

if further confirmation by investigating a greater num-

ber of patients would be useful.

CONCLUSIONS

The results of this double-blind, placebo-controlled

study allow us to conclude that a 2-year treatment

with the allergoid SLIT is effective and safe. When

administered in association with pharmacotherapy it

improves the rhinitic symptoms and decreases the

need of employing inhaled corticosteroids.

REFERENCES

1. WHO Position Paper. Allergen immunotherapy: therapeutic

vaccines for allergic diseases. En: Bousquet J, Lockey RF,

Malling HJ, editors. Allergy. 1998;53(Suppl. 44):1-42.

2. Malling HJ. Immunotherapy with grass pollen major allergens.

Allergy. 1998;53:933-44.

3. Varney VA, Gaga M, Frew AJ, Aber VR, Cai AB, Durham SR.

Usefulness of immunotherapy in patients in severe summer

high fever uncontrolled by antiallergic drugs. Br Med J.

1991;302:265-9.

4. Varney VA, Hamid QA, Gaga M, et al. Influence of grass pollen

immunotherapy on cellular infiltration and cytokine mRNA ex-

pression during allergen-induced late-phase cutaneous re-

sponses. J Clin Invest. 1993;92:644-51.

5. Walker SM, Varney VA, Gaga M, Jacobson M, Durham SR.

Grass pollen immunotherapy: efficacy and safety during a

4-year follow-up study. Allergy. 1995;50:405-13.

6. Malling HJ, Weeke B. Position Paper immunotherapy of the

EAACI. Allergy. 1988;43(Suppl. 6):9-33.

7. Durham SR. New insights into mechanisms of immunothera-

py. Eur Arch Otorhinolaryngol. 1995;252:64-7.

8. Norman PS. Immunotherapy for nasal allergy (symposium). J

Allergy Clin Immunol. 1988;81:992-6.

9. Iliopoulos O, Proud D, Adkinson NF Jr, et al. The effects of im-

munotherapy of the early, late, and rechallenge nasal reaction

to provocation with allergen: changes in inflammatory media-

tors and cells. J Allergy Clin Immunol. 1991;87:855-66.

10. Rak S, Håkansson L, Venge P. Immunotherapy abrogates the

generation of eosinophil and neutrophil chemotactic activity

during pollen season. J Allergy Clin Immunol. 1990;86:706-13.

11. Klimek L, Wolf H, Mewes T, et al. The effect of short-term im-

munotherapy with molecular standardized grass and rye aller-

gens on eosinophil cationic protein and tryptase in nasal se-

cretions. J Allergy Clin Immunol. 1999;103:47-53.

12. Mistrello G, Brenna O, Roncarolo D, Zanoni D, Gentili M, Fala-

giani P. Monomeric chemically modified allergens: immuno-

logic and physicochemical characterization. Allergy. 1996;51:

8-15.

13. Giannarini L, Maggi, E. Decrease of allergen-specific T cell re-

sponse induced by local nasal immunotherapy. Clin Exp Aller-

gy. 1998;28:404-12.

14. Bagnasco M, Mariani G, Passalacqua G, Motta C, Bartolomei

M, Falagiani P, Mistrello G, Canonica GW. Absorption and dis-

tribution kinetics of the major Parietaria judaica allergen (Par j

1) administered by noninjectable routes in healthy human be-

ings. J Allergy Clin Immunol. 1997;100:122-9.

15. Holt PG, Vines J, Britten D. Sublingual allergen administration.

I. Selective suppression of IgE production in rats by high aller-

gen doses. Clinical Allergy. 1988;18:229-34.

16. Holt PG. Immunoprophylaxis of atopy: light at the end of the

tunnel? Immunol Today. 1994;15:484-9.

17. Bascom R, Pipkorn U, Proud D, et al. Major basic protein and

eosinophil-drived neurotoxin concentrations in nasal-lavage

fluid after antigen challenge: effect of systemic corticos-

teroids and relationship to eosinophil influx. J Allergy Clin Im-

munol. 1989;84:338-46.

18. Holt PG. A potential vaccine strategy for asthma and allied

atopic disease during early childhood. Lancet. 1944;344:456.

19. Passalacqua G, Lombardi C, Guerra L, Compalati E, Fumagalli F,

Canonica GW. Sublingual immunotherapy: no more doubts. Eu-

ropean Annals of Allergy and Clinical Immunology. 2005;37(8):

314-20. 

20. Lombardi C, Gargioni S, Venturi S, Zoccali P, Canonica GW,

Passalacqua G. Controlled study of preseasonal immunother-

apy with grass pollen extract in tablets: effect on bronchial hy-

perreactivity. J Invest Allergol Clin Immunol. 2001;11(1):41-5.

21. Cavagni G. Sublingual grass immunotherapy in children: a con-

trolled trial against placebo. Notiziario Allergologico. 1996;15:

37-9.

22. Caffarelli C, Sensi L, Marcucci F, Cavagni G. Preseasonal local

allergoid immunotherapy to grass pollen in children: a dou-

ble-blind, placebo-controlled, randomized trial. Allergy.

2000;55:142-7.

Allergol et Immunopathol 2006;34(5):194-8

Palma-Carlos AG, et al.—CLINICAL EFFICACY AND SAFETY OF PRESEASONAL SUBLINGUAL IMMUNOTHERAPY 

WITH GRASS POLLEN CARBAMYLATED ALLERGOID IN RHINITIC PATIENTS198


