Effects of sublingual immunotherapy in patients sensitised
to Ambrosia. An open controlled study

C. Valle*, S. Bazzi*, D. Berra**, V. Sillano***, P. Puccinelli**** and S. Parmiani****

*Ospedale S. Paolo, Ambulatorio di Allergologia, Milan, Italy. ** Ospedale Busto Arsizio, Ambulatorio di
Allergologia, Varese, ltaly. *** Poliambulatorio Corsico. Milan, Italy. **** ALK-Abelld S.p.A., Lainate, Milan.

Italy.

SUMMARY

Background: allergy to Ambrosia is a disease of
growing importance in Europe. Injective and non-
injective immunotherapy have been recognised as
safe and effective but no evidence is currently
available for sublingual immunotherapy (SLIT) in
patients sensitised to Ambrosia. This study was
planned to assess the effects and the safety of SLIT
in patients clinically sensitised to Ambrosia.

Methods: 19 patients clinically sensitised to
Ambrosia and treated with SLIT were compared to
14 patients treated only with drugs. Diary cards with
symptoms and drug consumption were filled-in by
patients during the pollen season whereas specific
nasal challenge and skin prick test were run two
months before and after the pollen season. Patients
and doctors were also asked to express their
subjective assessment about symptoms and drug
consumption during the season.

Results: SLIT-treated patients had less symptoms
and a significantly minor drug intake (p = 0.04) as
compared to untreated patients. Nasal challenge test
improved significantly in the SLIT group (p = 0.0001)
but not in the control group (p = 0.6875) with a
significant difference between groups at the end (p
= 0.0413) but not at the beginning of the trial (p =
0.213). The decrease in skin reactivity was significant
in the control group (p = 0.0186) and highly
significant in the SLIT group (p < 0.0001), with no
difference between groups (p = 0.2987). Subjective
assessment from both patients and doctors was
favorable to SLIT (p = 0.0005 for symptoms; p =
0.0019 for drug consumption). Only one minor local
side effect was registered during SLIT.
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Conclusions: according to our data, SLIT in
patients allergic to Ambrosia is safe and able to
improve both subjective and objective parameters.
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INTRODUCTION

Weeds of the genus Ambrosia belong to the
Compositae family and include some species very
important from the allergologic point of view:
Ambrosia artemisiifolia (short ragweed), Ambrosia
bidentata (southern ragw eed), Ambrosia psylostachya
(western ragweed), Ambrosia gptera (western giant
ragw eed), and Ambrosia trifida (giant ragw eed). These
species have different geographical distribution but
they are largely cross-reactive and cause important
respiratory symptoms from midsummer to early
autumn in sensitised subjects, especially in Northern
America. In the last two decades an increasing
number of sensitisations and allergic symptoms have
been reported also in the central part of Europe and a
growing attention is now being paid to this genus.

Ambrosia has been firstly observed in Europe
around 1915 (1) and later in ltaly (2, 3) but in the
eighties its diffusion follow ed an exponential growth,
leading to a careful aerobiologic monitoring at least
in Lombardy, Northern ltaly (4-6).

The reasons behind this sudden and explosive
diffusion are not clear, but the decreasing
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importance of agriculture, the change from
traditional cultures (wheat, maize) to sunflower
(another species belonging to the Compositae
family, whose seeds are often contaminated by
Ambrosia seeds) and the increase of uncultivated
areas can at least partly explain this evolution (7).
Moreover, each individual Ambrosia is able to
produce as much as 2.5 billion of pollen grains per
day and to live from 5 to 20 years (7).

The first cases of patients with respiratory
symptoms due to Ambrosiain ltaly were reported in
the eighties and since then the number of sensitised
subjects has been progressively increasing (8).

Because allergens of Ambrosia are airborne not
only by pollen grains but also by other particles of
less than 10 um in diameter, able to contribute to
out-of-the pollination-season symptoms in sensitised
subjects (9) and to penetrate in the lower respiratory
tract, Ambrosia is highly asthmogenic (10).

Six different allergens from Ambrosia artemisiifolia
(from Amb a1to Amb a6, MW from 5 kDato 38 kDa)
have been purified and identified. Allergens from
Ambrosia are known to cross-react with allergens
from other Compositae like as Artemisia and with
pollens from other taxonomically unrelated species
(11-14). Because the pollination period of these
genera is very close, a careful anamnesis is needed
to establish a correct diagnosis (7).

Injective immunotherapy in patients sensitised to
Ambrosiais largely used in the USA with the support
of many positive studies (15-18). Some positive
studies have been published on non-injective
immunotherapies with this allergen (19-22) but none
with sublingual immunotherapy (SLIT).

We designed therefore our study to assess safety
and effects of SLIT in patients suffering from
respiratory symptoms due to Ambrosia.

MATERIAL AND METHODS
Study plan

The trial was planned as a multicenter, parallel-
group, open-controlled study. Thirty-three patients
were selected according to the criteria outlined
below.

Patients

Patients were selected in three Centers in
Lombardy in February-March 1998, according to the
following inclusion criteria:

— Age between 15 and 60 years.
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— History of respiratory allergy with rhino-
conjunctivitis and/or asthma for at least 2 years.

— Skin prick test positive to a biologically
standardized extract of Ambrosia artemisiifolia (100
BU/mL, ALK-Abelld) containing 18 pg/mL of the
major allergen Amb a 1 (wheal area at least
corresponding to the area obtained with the positive
control, histamine 10 mg/mL).

— No other clinically relevant sensitization to
inhalant allergens.

— No immunotherapy during the last 5 years.

— FEV1 at least 80% predicted in asthmatic
patients.

Subjects with other absolute or
contraindications (23) were excluded.

relative

Treatment groups

Thirty-three patients were selected for the study.
SLIT was suggested to all of them, but accepted by
only 19 who were considered as the treated group.
Fourteen patients not submitted to SLIT were
considered as the control group.

SLIT

SLIT was performed with acommercially available
extract (ALK-Abelld, Milan, ltaly) prepared in 5
strengths (0.0144; 0.072; 0.36; 1.8 and 9 pg/mL of
Amb a 1) in glycerosaline solution preserved with
phenol (0.3% W/V).

The administration was started at the beginning of
July 1998 (T1), before the pollen season. Drops were
administered around 30 minutes before meals under
the tongue and kept in the mouth for at least two
minutes before swallowing.

During the build-up phase, drops had to be taken
twice daily, starting with one drop of the lowest
strength and increasing up to 5 drops and then
repeating the procedure with the following vial until
the top dose (5 drops of the top concentration) was
reached on day 15. The top dose was afterwards
repeated 5 times a week (Monday to Friday)
without variation during the pollen season until the
end of September 1998 (T2, end of the pollen
season).

Drugs
All patients were instructed and allowed to take

on need the following rescue drugs:
— Antihistamine (loratadine, 10 mg per tablet).
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— Local corticosteroid (fluticasone, 50 pg/puff).
— Local -2 agonist (salbutamol, 100 pg/puff).

Monitored parameters

Nasal Provocation Test (NPT)

All patients were submitted to specific NPT two
months before or after the pollen season, i.e. in May
(TO) and November 1998 (T3). The test was run using
the same standardized extract of Ambrosia
artemisiifolia used for skin prick test and for SLIT.
After a check with saline diluent as negative control,
an amount of 80 pL of allergen solution was sprayed
into a nostril by a metered device beginning with the
strength 0.36 ug/mL of Amb a 1. If negative, the test
was repeated 15 minutes later with the strength 0.72
ug/mL of Amb a 1 and if negative again, with the
strength 1.44 pg/mL of Amba 1. The test was
judged as positive according to clinical criteria, i.e.
when at least two out of four objective symptoms
(rhinorrea, sneezing, itching, nasal obstruction)
appeared.

Skin reactivity (skin prick test)

All enrolled patients were submitted at TO and T3
to skin prick test with a standardized extract (100
B.U./mL, 18 pg/mL of Amb a 1). Trained personnel
did all tests at the same time of the day with the
same device (ALK-Abelld plastic needle). Each wheal
was outlined with a fine-tipped ball-pen and
transferred by adhesive tape onto paper for the
subsequent estimation of the area.

Diary cards

All patients have been instructed and asked to fill-
in from T1 to T2 a diary for symptoms and drugs
intake. Nasal symptoms (rhinorrea, sneezing, itching
and obstruction), conjunctival symptoms (redness,
edema and itching) were assigned a progressive
score: 0 for no symptoms, 1 for mild symptoms, 2 for
moderate symptoms and 3 for heavy symptoms. For
respiratory symptoms the following scores were used:
0 for no symptoms; 1 for cough episodes without
asthma; 2 for episodes of cough during day and night
and slight breathlessness; 3 for persistent cough,
breathlessness and nocturnal asthma; 4 for persistent
cough and asthma. A score of 2 was assigned to each
intake of oral drugs whereas a score of 1 was
assigned to each administration of local drugs.
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Table |

Demographic data

SEX AGE MEAN AGE PATHOLOGY
(years) (years)

SLIT 12F 5R
GROUP 4 M 21-46 34.75 4 RC

7 RCA
CONTROL 9F 5R
GROUP 5M 26-44 375 5RC

4 RCA

R = rhinitis; RC = rhinoconjunctivitis; RCA = rhinoconjunctivitis and asthma.

Subjective evaluation

Patients and doctors were asked to give a
subjective global evaluation of the therapy on a 0-10
scale at the end of the treatment.

Tolerance

Patients were asked to report every kind of side
effect or inconvenience possibly related to the
administration of SLIT.

Statistics

Parametric data (skin prick test) have been
analyzed with the Student’s t test, whereas non-
parametric data (NPT, scores and subjective
judgement) have been analyzed with the Wilcoxon
test (intragroup comparisons) or with the Mann-
Whitney rank sum test (intergroup comparisons).

All statistical analysis has been run with a standard
statistical software (BMDP Inc., Los Angeles, USA).
A level of p = 0.05 was considered as statistically
significant.

RESULTS
Patients

Thirty patients out of thirty-three concluded the
study. One patient was excluded because of the
intake of a non-allowed drug (chromone), one
dropped-out for a new pathology not-related to the
treatment and the last for local problems (itching of
lips) after the administration of SLIT.

Complete demographic data of patients whose data
were analyzed at the end of the study are shown in
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table I. Groups turned out to be balanced for pathology,
male/female ratio, age range and mean age.

Cumulative dose of allergen administered

Each patient was administered the cumulative
dose of 107.6 ug of Amb a 1, i.e. 6.8 ug during the
build-up and 100.8 pg during the maintenance
phase.

Monitored parameters

NPT

Data obtained with NPT are shown in table Il. No
statistically significant difference could be shown
between the two groups of patients at TO (p =
0.2134) and in the control group at TO vs T3 (p =
0.6875). Patients treated with SLIT showed at T3 a
highly statistically significant increase in the NPT
threshold dose as compared to TO (p = 0.0001). This
increase in the threshold dose was also statistically
significant in comparison to the control group at T3
(p = 0.0413).

Skin reactivity

Skin reactivity was similar between groups at TO
(p = 0.7711). At T3 skin reactivity had a significant

Table Il

Specific nasal provocation test

RESULTS
GROUP Threshold
TIME (number of patients) [average value]
T0 Control (14) 5.000
Treated (16) 3.875
T4 Control (14) 5.572
Treated (16) 9.125
STATISTICS
TIME or GROUP COMPARISON p VALUE
T0 Treated vs Control 0.2134 ns
T4 Treated vs Control 0.0413*
Control TO vs T4 0.6875 ns
Treated TO vs T4 0.0001**

ns = not significant; * significant; ** highly significant; TO = before the pollen
season; T4 = after the pollen season.
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Table llI

Skin reactivity (wheal area after prick test)

RESULTS
GROUP Average value

TIME (number of patients) + standard deviation
TO Control (14) 3.0801 + 1.6118

Treated (16) 2.7868 + 1.3472
T4 Control (14) 1.8423 + 0.8442

Treated (16) 1.4366 + 0.7626

STATISTICS

TIME or GROUP ~ COMPARISON p VALUE
T0 Treated vs Control 0.7711
T4 Treated vs Control 0.2987
Control TOvs T4 0.0186*
Treated TO vs T4 2.8 x 10%**

ns = not significant; * significant; ** highly significant; TO = before the pollen
season; T4 = after the pollen season.

decrease in the control group (p = 0.0186) and a
highly significant decrease in the SLIT group (p = 2.8
x 1079), but the difference between groups was not
significant (p = 0.2987). Data are shown in table IlI.

Scores and subjective evaluation

The SLIT group showed a lower symptom score
(-11.03%) and a lower drug intake in comparison
(-33.3%) to the control group. The difference for
drugs was statistically significant (p = 0.0435).

Patients treated with SLIT gave also a very
favorable subjective judgement as compared to the
control group, for both symptoms (p = 0.0005) and
drugs intake (p = 0.0019). The patients’ evaluation
was confirmed by the doctors’ evaluation (p < 0.0001
for efficacy).

DISCUSSION

Efficacy of injective immunotherapy in patients
sensitized to ragw eed has been well-established (15-
18). Creticos and coworkers set the optimal
maintenance dose for the major allergen Amb a 1
between 0.6 and 12.4 ug per month following the
change in mediators release (histamine and TAME-
esterase: tosylarginine methyl ester-esterase) after
specific nasal challenge in treated patients (24).
Hedlin and coworkers were able to show that the
significant decrease after specific nasal challenge of
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the same mediators takes place when a cumulative
dose of 0.22 pg of Amb a 1 is reached after 12
injections (25). For local nasal immunotherapy,
Georgitis and cow orkers set the effective treatment
dose between 34 and 80 pug of Amb a 1 per month,
whereas the dose of 2.7 ug of Amb a 1 per month
was judged as clinically ineffective (26). Oral
immunotherapy with microencapsulated (small
intestine delivery) Ambrosia allergens has been
studied in two trials with the administration of
amounts of Amb a 1 between 144 and 576 ug per
month (27-28). No evidence of clinical efficacy was
reached, despite a minor seasonal increase of
specific IgE and a sharp increase in specific IgG in
the treated group as compared to the placebo group.

We used in our trial a maintenance dose around
36 ug of Amb a 1 per month, i.e. around 6 times the
optimal average dose indicated by Creticos for the
injective immunotherapy (24). This is in good
agreement with other studies with different allergens
showing clinical efficacy of SLIT with monthly
dosages of the major allergen between 1.44 to 24
png, i.e. from 3 to 7 times higher than the
corresponding standard injective therapy (29-31).
Systemic immunological changes were also
detected after SLIT in grass pollen allergic patients
with the administration of extracts containing around
6.5 pg/month of the grass major allergen Group 5
(82). Our results showing a significant change in the
NPT threshold in treated patients before vs after
treatment and also in comparison to the control
group are in good agreement with the findings of
other authors in patients sensitized to Ambrosia (24,
25) or other allergens (29, 33). These results support
and explain the lower drug consumption in the
treated group as compared to the control group. The
clinical relevance of the effects of SLIT in treated
patients is not only merely statistically significant, but
it is clearly reflected by the significantly better
subjective assessment by patients and doctors in
comparison to the control group.

Skin reactivity changed significantly in all patients
during the trial, to an higher extent in the treated
group but with no statistical difference between
treated vs untreated patients. This result is not
surprising, considering that the treatment was very
short (3 months) and that the dimension of the
sample at the end of the trial was reduced (30
patients on the whole). Significant changes in skin
reactivity have been shown only in some SLIT
studies with administrations lasting more than 12
months (34-36).

Tolerance was excellent and only one patient had
local problems (itching of lips) after the administration
of SLIT. It is interesting to underline that this patient
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had another sensitization to inhalant allergens judged
as clinically irrelevant at enroliment.

We can conclude that SLIT with standardized
extracts of Ambrosia artemisiifolia performed for
three months according to a pre- and co-seasonal
schedule with the administration of a monthly dose
of 36 nug of Amb a 1 is safe and able to significantly
modify subjective and objective parameters in
comparison to a control group treated with drugs.
Further studies with a larger sample of patients are
needed to assess the clinical efficacy of this
treatment and to confirm the potential benefits
shown by our experience.

RESUMEN

Antecedentes: la alergia a Ambrosia, es una en-
fermedad de importancia creciente en Europa. Tan-
to la inmunoterapia subcutanea como la no inyecta-
da, han demostrado ser seguras y eficaces, pero ac-
tualmente no se dispone de evidencia sobre la in-
munoterapia sublingual (ITSL) en pacientes sensibles
a Ambrosia. Este estudio se desarrolld para valorar
los efectos y la seguridad del ITSL en pacientes cli-
nicamente sensibles a Ambrosia.

Métodos: 19 pacientes sensibles a Ambrosiay tra-
tados con ITSL, se compararon con 14 pacientes tra-
tados solamente con medicacion antialérgica.

Durante la época de polinizacién los pacientes re-
llenaron diariamente cartillas indicando los sintomas
y lamedicacion consumida. Se realizaron pruebas del
pinchazo cutaneo y pruebas de provocacién nasal es-
pecifica dos meses antes y después de la poliniza-
cién. Tanto los pacientes como los médicos evalua-
ron subjetivamente los sintomas y medicacién du-
rante este periodo.

Resultados: los pacientes tratados con ITSL mos-
traron menor sintomatologia y una reduccion signifi-
cativa del consumo de medicamentos (p = 0,04)
comparado con los pacientes no tratados.

La provocacién nasal mejoro6 significativamente en
el grupo tratado con ITSL (p = 0,0001) pero no en el
grupo control (p = 0,6875) con una diferencia signi-
ficativa al final (p = 0,0413) pero no al principio del
ensayo (p = 0,213). La disminucion de la reactividad
de la piel fue significativa en el grupo control (p =
0,0186) y altamente significativa para el grupo ITSL
(p < 0,0001), con poca diferencia entre ambos gru-
pos (p = 0,2987).

La valoracion subjetiva tanto de médicos como de
pacientes fue favorable para la ITSL (p = 0,0005 en
los sintomas, y p = 0,0019 en el consumo de medi-
camentos).
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Solo se registré un caso de reaccién local leve con

la ITSL.

Conclusiones: segun nuestros datos, la ITSL en

pacientes alérgicos a Ambrosia es seguro, y capaz de
mejorar tanto los parametros subjetivos como los ob-
jetivos.

Palabras clave: Ambrosia. Prueba del pinchazo
cutaneo. Prueba de provocacion nasal especifica.
Valoracion subjetiva. Inmunoterapia sublingual.

Correspondence:
Silvano Parmiani, ALK-Abelld S.p.A.
Via Settembrini 60
20020 Lainate (Milan) Italy
E-mail: silvano_parmiani@allergia.it

REFERENCES

. Satellite Symposium Proceedings: Ragweed in Europe.

6t International Congress on Aerobiology. Perugia, Italy;
1998.

Stucchi C. L’Ambrosia elatior 1. nel Milanese. Adunanza del
14.02.1942. Nuovo Giornale Botanico ltaliano; Torino; 1942;
4:112.

Stucchi C. Sulla attuale presenza e diffusione nel Milanese di
alcune piante introdotte. Adunanza del 18.05.1949. Nuovo
Giornale Botanico lItaliano; Torino 1949;9:294-8.

Bottero P, Re C, Grittini A, Sangiovanni A. Dati epidemiolo-
gici dell’'Ospedale di Magenta. Atti del Convegno - Ambrosia:
un aspetto del degrado ecologico della Lombardia. Magenta,
Italy. 14.02.1998.

Pozzi PL, Zanon P, Berra D, Chiodini E. Results of three years
of aerobiological sampling in the atmosphere of Busto Arsizio.
Aerobiologia 1992;8:21-6.

Zanon P, Berra D, Alesina R, Cirla A, Corsico R, Guidoboni A.
Spread of ragw eed allergy in Lombardy (North Italy). Satellite
Symposium Proceedings: Ragweed in Europe; 6" Interna-
tional Congress on Aerobiology. Perugia, ltaly; 1998.
Déchamp C. L’Ambroise, un nouveau fléau. 1995, Limoges,
Edition Verso.

Meriggi A, Corsico R. Risultati dello studio policentrico sui
pollini emergenti: Ambrosia, Betula, Cupressus, Corylus,
Ostrya. Notiziario Allergologico 1998;17:14-9.

Agarwal MK, Swanson MC, Reed CE, Yunginger JW. Airborne
ragw eed allergens: association with various particle sizes and
short ragweed plant parts. J Allergy Clin Immunol 1984;
74:687-93.

. D’Amato G, Spieksma FThM, Licccardi G, Russo M, Kontou-

Fili K, Nikkels H, et al. Pollen related allergy in Europe. Allergy
1998;53:576-78.

Allergol et Immunopathol 2000;28(6):311-317

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Gleich GJ, Larson JB, Jones RT, Baer H. Measurement of the
potency of allergy extracts by their inhibitory capacities in the
radioallergosorbent test. J Allergy Clin Immunol 1974;53:158-
69.

Leiferman KM, Gleich GJ, Jones RT. The cross-reactivity of
IgE antibodies with pollen allergens. J Allergy Clin Immunol
1976;58(1):140-8.

Lewenstein H. Cross-reactions among pollen antigens.
Workshop n.1: Purification and characterization of allergen
preparations. 1980, Munksgaard, Copenhagen.

Weber RW, Nelson HS. Pollen allergens and their interrela-
tionships. Clin Rev Allergy 1985;3:291-318.

Norman PS, Winkenw erder WL, Lichtenstein LM. Immunot-
herapy of hayfever with ragweed Antigen E: comparison with
w hole pollen extract placebos. J Allergy 1968;42:93-108.
Lichtenstein L, Norman P, Winkenwerder L. A single year of
immunotherapy in ragweed hay fever. Am J Med 1971;44:
514-24.

Grammer LC, Zeiss CR, Suszko IM, Shaughnessy MA, Pat-
terson R. A double blind, placebo-controlled trial of polyme-
rized whole ragw eed for immunotherapy of ragw eed allergy.
J Allergy Clin Immunol 1982;69:494-9.

Naclerio RM, Proud D, Moylan B, Balcer S, Freidhoff L, Kagey-
Sobotka A, et al. A double-blind study of the discontinuation
of ragweed immunotherapy. J Allergy Clin Immunol
1997;100:293-300.

Van Deusen MA, Angelini BL, Cordoro KM, Seiler BA, Wood
L, Skoner DP. Efficacy and safety of oralimmunotherapy with
short ragweed extract. Ann Allergy Asthma Immunol
1997,78:573-80.

Georgitis JW, Nickelsen JA, Wypych JI, Barde SH, Clayton
WF, Reisman RE. Local intranasal immunotherapy with
high-dose polymerized ragw eed extract. Int Arch Allergy Appl
Immunol 1986;81:170-3.

Nickelsen JA, Goldstein S, Mller U, Wypych JI, Reisman RE,
Arbesman CE. Local intranasal immunotherapy for ragw eed
allergic rhinitis. 1l. Immunologic response. J Allergy Clin
Immunol 1981;68:41-5.

Welsh PW, Butterfield JH, Yunginger JW, Agarw al MK, Gleich
GJ. Allergen-controlled study of intranasal immunotherapy for
ragw eed hay fever. J Allergy Clin Immunol 1983;71:454-60.
Malling HJ, Weeke B, edts. EAACI Immunotherapy Position
Paper. Allergy 1993;48 (Supl 14).

Creticos PS, Marsh DG, Proud D, Kagey-Sobotka A, Adkinson
NF Jr, Friedhoff L, et al. Responses to ragw eed-pollen nasal
challenge before and after immunotherapy. J Allergy Clin
Immunol 1989;84(2):197-205.

Hedlin G, Silber G, Schieken L, Naclerio R, Proud D, Eggleston
P, et al. Attenuation of allergen sensitivity early in the course
of ragweed immunotherapy. J Allergy Clin Immunol
1989;84(3):390-9.

Georgitis JW, Nickelsen JA, Wypych JI, Kane JH, Reisman
RE. Local nasal immunotherapy: efficacy of low-dose
aqueous extract. J Allergy Clin Immunol 1985;75(4):496-
500.



27.

28.

29.

30.

31.

C. Valle, S. Bazzi, D. Berra, V. Sillano, P. Puccinelli, S. Parmiani.— EFFECTS OF SUBLINGUAL IMMUNOTHERAPY IN PATIENTS
SENSITISED TO AMBROSIA. AN OPEN CONTROLLED STUDY 317

Litwin A, Flanagan M, Entis G, Gottschlich G, Esch R, Gart-
side P, et al. Oral immunotherapy with short ragw eed extract
in a novel encapsulated preparation: a double-blind study. J
Allergy Clin Immunol 1997;100(1):30-8.

Van Deusen MA, Angelini BL, Cordoro KM, Seiler BA, Wood
L, Skoner DP. Efficacy and safety of oral immunotherapy with
short ragweed extract. Ann Allergy Asthma Immunol
1997;78(6):573-80.

Passalacqua G, Albano M, Riccio A, Fregonese L, Puccinelli
P, Parmiani S, et al. Clinical and immunologic effects of arush
sublingual immunotherapy to Parietaria species: a double-
blind, placebo-controlled trial. J Allergy Clin Immunol 1999;
104(5):964-8.

Purello D’Ambrosio F, Gangemi S, Isola S, La Motta N, Puc-
cinelli P, Parmiani S, et al. Sublingual immunotherapy: a
double-blind, placebo-controlled trial with Parietaria
judaica extract standardized in mass units in patients with
rhinoconjunctivitis, asthma, or both. Allergy 1999;54:
968-73.

Feliziani V, Lattuada G, Parmiani S, Dall’Aglio PP. Safety and
efficacy of sublingual rush immunotherapy with grass
allergen extracts. A double blind study. Allergol Immunopathol
(Madr) 1995;23(5):224-30.

Allergol et Immunopathol 2000;28(6):311-317

32.

33.

34.

35.

36.

Fanta C, Bohle B, Hirt W, Siemann U, Horak F, Kraft D, et al.
Systemic immunological changes induced by administration
of grass pollen allergens via the oral mucosa during sublin-
gual immunotherapy. Int Arch Allergy Immunol 1999;
120(3):218-24.

Troise C, Voltolini S, Canessa A, Pecora S, Negrini AC. Sublin-
gual immunotherapy in Parietaria induced rhinitis: a double-
blind study. J Invest Allergol Clin Immunol 1995;5(1):25-30.
Tari MG, Mancino M, Monti G. Efficacy of sublingual immu-
notherapy in patients with rhinitis and asthma due to house
dust mite. A double-blind study. Allergol Immunopathol
(Madr) 1990;18(5):277-84.

Vourdas D, Syrigou E, Potamianou P, Carat F, Batard T, André
C, et al. Double-blind, placebo-controlled evaluation of
sublingual immunotherapy with standardized olive pollen
extract in pediatric patients with allergic rhinoconjunctivitis
and mild asthma due to olive pollen sensitization. Allergy
1998;53:662-72.

La Rosa M, Ranno C, André C, Carat F, Tosca MA, Canonica
GW. Double-blind placebo controlled evaluation of sublingual-
swallow immunotherapy with standardized Parietaria judaica
extract in children with allergic rhinoconjunctivitis. J Allergy
Clin Immunol 1999;104:425-32.



