
ABSTRACT

Background: Sublingual immunotherapy (SLIT) is a
relatively new form of treatment for type I allergies
and a good safety profile is rapidly being established.
Evidence on the efficacy of SLIT is increasing, and
the present study provides further supportive data.
We describe the results of treatment with a SLIT vac-
cine formulated with a range of allergen extracts ob-
tained by allergologists in daily clinical practice. 

Methods: Adult and child patients (n = 159, 81 ma-
les, 78 females) with confirmed type I allergic sensiti-
vities were treated with a standardized SLIT vaccine
(ORALVAC) using the sublingual-swallow method.
Evaluation of the efficacy of SLIT was based on the
consumption of anti-allergic medication and a global
assessment. Tolerability assessment was based on
the incidence of local or systemic reactions.

Results: Medication use was significantly redu-
ced compared with that in previous years (p = 0.023).
In a large subgroup of patients treated for pollen sen-
sitivity the significance was stronger (p = 0.016).
Global assessment revealed that only 3.5 % of pa-
tients showed no change in symptoms after therapy.
High tolerability was achieved and no serious or se-
vere adverse effects were observed.

Conclusion: Over a one-year period, adult and child
patients with a variety of type I allergies were treated
with a SLIT vaccine that has shown significant effi-
cacy and was well-tolerated with no serious or seve-
re adverse events.
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RESUMEN

Antecedentes: La Inmunoterapia Sublingual (SLIT)
es una forma relativamente nueva de tratamiento de
las alergias tipo I y, con rapidez, se está demostrando
un alto perfil de seguridad. La evidencia de la efica-
cia de SLIT se está incrementando y este estudio
proporciona datos adicionales. Se describen los re-
sultados del tratamiento con SLIT formulado con un
rango de extractos de alergenos, obtenidos por aler-
gólogos en su práctica clínica diaria.

Métodos: Se trataron un total de 159 pacientes,
niños y adultos (81 varones y 78 mujeres) afectos de
alergia tipo I, confirmado, con vacuna SLIT estandari-
zada (ORALVAC) y administrada por el método de re-
tención sublingual e ingesta. La eficacia de la vacuna
se examinó por consumo de medicación antialérgica
y por una valoración global. Se valoró la tolerancia a
partir de la incidencia de reacciones sistémicas y lo-
cales.

Resultados: Se detectó una reducción significativa
en la utilización de medicación comparada con años
anteriores (p = 0,023). En un grupo importante de pa-
cientes tratados frente a pólenes, la significación fue
superior (p = 0,016). La valoración global sólo identifi-
có a un 3,5 % de los pacientes sin cambios después
de la terapia. Se observó una alta tolerabilidad sin
efectos adversos graves o intensos.
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Conclusión: Se trataron durante un año, adultos y
niños afectos de una variedad de alergias tipo I, con
una vacuna SLIT que se mostró altamente eficaz y
bien tolerada, sin efectos adversos graves o intensos.

Palabras clave: Niños. Inmunoterapia. Medicación.
Pólenes. Sublingual. Tolerancia.

INTRODUCTION

It is widely accepted that allergic disease is increa-
sing, particularly in the case of type I allergies.
Treatment by immunotherapy for type I allergies may
be a particularly useful strategy, not only to provide
long-term relief of symptoms of hayfever but also to
curtail the development of more serious conditions
such as bronchial asthma in younger patients1.
Sublingual immunotherapy (SLIT) is a relatively new
form of immunotherapeutic treatment which is in-
creasingly prescribed for a number of reasons.
Regarding safety, an analysis of sublingual/swallow
SLIT in eight clinical trials found no serious side ef-
fects associated with treatment of a total of 690 pa-
tients2. Administration therefore need not be perfor-
med in a specialist clinic, and is frequently permitted
at the patient’s home. An EAACI consensus paper re-
viewing the treatment of allergic rhinitis found SLIT
to be suitable for both adults and children3. A recent
report from the Allergic Rhinitis and its Impact on
Asthma (ARIA) workshop in collaboration with the
World Health Organisation (WHO) recommended
SLIT as an evidenced-based treatment for allergic rhi-
nitis and conjunctivitis4. Compared with conventio-
nal subcutaneous immunotherapy, SLIT is more ac-
ceptable to many patients (particularly children) who
may be inhibited by repeated needle injections. The
employment of this treatment has however met with

a guarded response by some clinicians because of
doubts over the potential efficacy which, until re-
cently, has not been widely reported; furthermore,
the mechanistic action of sublingual immunotherapy
is only partially understood. A local immune response
is certainly suggested by rodent studies describing
the activities of antigen presenting cells in the oral
mucosa5,6. The number of documented clinical SLIT
studies has also increased, now providing more con-
vincing evidence of success. Recently, long-term ef-
ficacy of SLIT with house-dust mites was shown in
asthmatic children7. A rigorous analysis of efficacy in
22 SLIT trials has confirmed that symptoms and me-
dication requirements for patients may both be sig-
nificantly reduced whilst retaining a high level of sa-
fety8. Thus SLIT may no longer be regarded as a
relatively experimental clinical treatment, and is now
becoming viewed as a serious and particularly safe
alternative to injection immunotherapy. 

As further evidence to improve acceptance of
SLIT, we report the results of a post-marketing sur-
veillance study of the efficacy and safety of SLIT ad-
ministered within one year to a wide age range of pa-
tients treated with a comprehensive selection of
allergen preparations appropriate for different inha-
lant allergies. The administration of the SLIT was via
the “sublingual-swallow” method for all patients.

PATIENTS AND METHODS

Patients

All patients in this multi-centre study were recrui-
ted from 42 centres in Germany (n = 159, 81 males
and 78 females). The observation time of this study
was from June 1999 to June 2000. The age distribu-
tion is shown in figure 1 (mean age = 21.7 years; me-
dian age = 16.5 years). 
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Figure 1.—Patient demograp-
hics: distribution of ages (years).
No. of patients = 159.



The allergic sensitisations of the patients are
shown in table I. These were confirmed by clinical
history and symptoms and a positive skin prick test
(wheal diameter � 3mm). Some patients were addi-
tionally diagnosed by RAST (class � 2) and/or provo-
cation tests. The patient symptoms included con-
junctivitis, rhinitis, asthma, atopic eczema and
urticaria. The occurrence and intensity of these
symptoms are shown in figure 2.

Medication

Patients were prescribed allergen vaccines corres-
ponding to their sensitivities, as summarised on ta-
ble II. Some combinations of allergens were used,
but combined seasonal and non-seasonal allergens
were not permitted (e.g. pollens with house-dust mi-
tes or animal dander) and not more than four diffe-
rent allergens in total.

All patients were treated with a standardised
aqueous allergen extract in glycerol (ORALVAC ,
Bencard Allergie GmbH, Munich, Germany) using th-
ree concentrations at 100 Standardised Oral Units
(SOU)/ml, 1.000 SOU/ml and 10.000 SOU/ml. The
dose was held under the tongue for approximately
1 minute before being swallowed. The investigator
determined the dosage, the interval between medi-
cation, and the duration of treatment in accordance
with the individual situation of the patient. Typically,
initial course therapy was given in daily doses up to
a period of four weeks. This would begin with one
drop of the lowest concentration and end with sixte-
en drops of the highest concentration. Following this,
a maintenance dose of 16 drops of the highest dose
(10.000 SOU/ml) was administered 3 times a week
for typically 4-6 months. Patients with pollen allergies
were not treated during the respective pollen sea-
sons.

Efficacy assessment

Efficacy was measured in two ways. Firstly, the
consumption of anti-allergic medication was compa-
red before and after therapy. The frequency of use
was divided into categories of “regular”, “often”,
“occasional” and “none”. Secondly, a global assess-
ment of efficacy was made by the physician, catego-
rised as “very good”, “good”, “moderate”, “un-
changed” or “worsened”.

Statistical significance was calculated using the
Cochran-Mantel-Haenszel test.

Tolerability assessment

The frequency and intensity of local or systemic
reactions was documented during treatment, toget-
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Table I

Patient demographics: allergic sensitivities

Allergen Number of patients with sensitivity % of patients

Grass pollens 90 56.6
Tree pollens 64 40.3
Weed pollens 31 19.5
Animal dander 21 13.2
House-dust mites 44 27.7
Moulds 10 6.3

No. of patients = 159.
NB. Some patients were polysensitive to allergens.

Figure 2.—Patient demographics: allergic symptoms. No. of pa-
tients = 159.
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Table II

Distribution of allergen extracts sublingually

administered to patients 

Allergen composition of vaccine % of patients

Grasses 9.5
Grasses/rye 26.8
Birch/alder/hazel 11.8
House-dust mites 

(Dermatophagoides pteronnyssinus/
D. farinae) 15.7

Other combinations 36.2
Total 100



her with a description of the symptoms by the trea-
ting physician.

Taste

The patient’s opinion of the taste of the medication
following initial therapy was recorded in categories
of “very good”, “good”, “moderate” and “poor”. 

Acceptance

Physicians recorded the acceptance of therapy in
categories of “very good”, “good”, “moderate” and
“poor”.

RESULTS

Efficacy

The overall use of medication was reduced signifi-
cantly (p = 0.023) and the results are shown in figu-
re 3. Also, the pollen-sensitive patients (grasses, rye,
birch, elder, hazel, mugwort, plantain) were analysed
as a sub-group, providing a further significant result
(p = 0.016) (fig. 4).

The therapeutic effect of the treatment was as-
sessed by the physicians for the majority of the pa-
tients (some data was not recorded). The most fre-
quent assessment was “very good”. In total only
4 patients (3.5 %) found no benefit from the therapy

(fig. 5). No case was documented as worsened after
therapy.

The taste of the medication (raspberry flavour) re-
ported by patients was found as very good (47.5 %)
or good (52.5 %) of the patients during maintenance
therapy (fig. 6).

The acceptance of therapy was very high (very
good, 67.2 %, good, 29.4 %). Moderate acceptance
was reported for only 1 patient (0.8 %) and poor ac-
ceptance in 3 patients (2.5 %).

Tolerability

For 10 (6.3 %) of the 159 patients, a total of 12 ad-
verse events (8 local, 4 systemic) were reported. No
adverse event was regarded as serious or severe.
Seven local reactions consisted of a prickling sensa-
tion or a swelling in the mouth. In one case itchy
eyes were recorded as a local reaction. Of the 4 pa-
tients with systemic reactions, three presented with
allergic rhinitis and one with an allergic exanthema,
the latter symptom being possibly related to immu-
notherapy. This patient was given an antihistamine,
the only occasion whereby medication was provided
in the study. No premature termination of treatment
was made as a result of side-effects. 

DISCUSSION

Efficacy of an allergy vaccine may be measured in a
number of ways, and it is believed that one of the
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Figure 3.—Consumption of anti-allergic medication by all patients.
No. of patients = 159, p = 0.023. NB Data from some patients was
not obtainable (before therapy, 34 patients; after therapy, 43 pa-
tients) and these cases were set as “not changed” for the calcu-
lation of significance.
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Figure 4.—Consumption of anti-allergic medication by pollen-sen-
sitive patients. No. of patients = 102, p = 0.016. NB data from
some patients was not obtainable (before therapy, 1 patient; after
therapy, 8 patients) and these cases were set at “not changed”
for the calculation of significance.
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most accurate parameters is consumption of
anti-allergic medication following therapy. In this
study, the efficacy of SLIT in the practice of allergolo-
gists was based on the frequency of use of sympto-
matic medication. Some studies have employed more
sophisticated point-scoring systems giving variable
scores for different drugs but it may be argued that
this more detailed methodology can be arbitrary and
misleading9. 

The data presented here provided a statistically sig-
nificant reduction in medication for all allergens
(p = 0.023). A large number of patients were sensitive
to grass, tree and weed pollens (table I) so there was
a bias of pollen sensitivities. This probably reflects ty-
pical demographic characteristics of allergy patients
and so it is not an unusual or unreasonable situation.
The bias however may possibly be exaggerated be-
cause several patients were not evaluated for
anti-allergic medication (fig. 3). In contrast, the large

sub-group of patients sensitive to pollens was clearly
defined with few non-evaluated patients and provi-
ded convincing evidence of therapeutic success
(p = 0.016) (fig. 4). The latter results endorse the con-
clusions from a previous study employing the same
SLIT vaccine for grass/rye and birch pollen allergic pa-
tients10.

The global assessments by the physician reinfor-
ced the reduced medication data, recording over
96 % of the evaluable patients with a beneficial out-
come.

The median age of the patients was 16.5 years, in-
dicating a trend towards younger patients, which is
probably a reasonable reflection of typical age distri-
bution in the practice of allergologists.

The importance of immunotherapy for younger
children should not be underestimated, with the real
potential of slowing down or even halting the “aller-
gic march”1. Although it may seem trivial to some,
the taste of the administered vaccine must be ac-
ceptable to gain patient compliance; this is an impor-
tant issue not only for children. It was thus very en-
couraging that the taste was well-received, and in
fact no patients complained of the taste being poor.
This finding is supported by the high acceptance of
therapy by the patients.

The tolerability of the treatment was high, with no
serious or severe adverse events from any patient.
The local reactions were generally prickling sensa-
tions or swelling in the mouth, which is a particularly
common effect of SLIT. Of those few patients with
systemic reactions, three developed allergic rhinitis
and one an allergic exanthema. No wheezing or gas-
trointestinal symptoms were observed, although the-
se have been reported in a number of other sublin-
gual-swallow immunotherapy studies2. No
premature termination of treatment due to side ef-
fects was made.

SLIT has shown good success in this study after a
relatively short treatment period of up to 6 months;
it is well-known that many clinicians advise a
3-5 year duration of immunotherapy courses11r. Thus
with prolonged treatment even better results may
be expected.

This study has demonstrated sublingual immunot-
herapy to be efficacious and safe when in routine
use by allergologists. In particular, the favourable sa-
fety profile should contribute to establish SLIT as a
valuable alternative to subcutaneous immunotherapy
in the future.
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Figure 5.—Physician’s assessment of therapeutic effect. No. of
patients = 114.
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Figure 6.—Patients estimation of taste of sublingual vaccine du-
ring maintenance therapy. No. of patients = 120. N.B. 39 patients
declined to comment, but no negative opinions recorded.
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