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Abstract
Background: Immunotherapy is an established treat-

ment of allergic diseases. The safety of this treatment,

particularly when administered without direct medical

surveillance, as in the case of the sublingual-swallow

route needs to be established. The aim of this paper is to

review the safety of the sublingual-swallow immuno-

therapy as reported in eight double-blind, placebo-con-

trolled trials carried out in France, Italy and Greece.

Methods: Six hundred and ninety subjects, 472 adults

and 218 children, took part in trials of specific immuno-

therapy (SIT) for the treatment of rhinoconjunctivitis and/

or asthma. Three hundred and forty-seven patients re-

ceived SIT and 343 patients received placebo. Treatment

with specific immunotherapy with allergen extracts or

placebo was administered using the sublingual-swallow

technique. The allergens administered were grass, am-

brosia, parietaria and olive pollens, and mites. The daily

dose taken during maintenance therapy ranged from 100

to 300 IR (index of reactivity) and cumulative doses

ranged from 4,500 to 104,000 IR. Treatment duration

ranged from 4 months to 2 years. Adverse events

reported either spontaneously by the patient or on direct

questioning by the investigator were analysed. Results:

One hundred and forty-five unusual events were re-

ported in the subjects receiving active SIT and 79 in

those receiving placebo (p ! 0.001). Of these 85 were

children aged 15 years or less (50 received active SIT, 35

placebo) and 139 were adults (95 received SIT, 44 place-

bo). Unusual events involving the buccal cavity (61 SIT,

13 placebo) and the gastro-intestinal tract (47 SIT, 15 pla-

cebo) were significantly more frequent in the SIT-treated

patients (p ! 0.001). Wheezing (9 SIT, 21 placebo) was

more frequent in the placebo-treated patients (p ! 0.05).

There were no differences in the frequency of unusual

events between adults and children and in the frequency

of events involving other body systems. No event was

reported as serious. Two events reported as laryngeal

oedema were not considered to be accurate descrip-

tions. Conclusions: No serious adverse event was re-

ported in the studies monitored, confirming the good

safety profile of the sublingual-swallow method both in

children and adults with rhinitis or moderate asthma.
Copyright © 2000 S. Karger AG, Basel
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Introduction

Specific immunotherapy (SIT), allergen avoidance and
allergen elimination are the only treatments of respiratory
allergic disease that deal with its causation. When SIT is
administered at sufficient doses, using standardised aller-
genic extracts, this type of parenteral treatment has been
demonstrated to be effective in rhinoconjunctivitis and
allergic asthma [1].

The occurrence of adverse events, such as reactivation
of the disease, but also, more exceptionally, anaphylaxis
and death (induced by anaphylaxis or bronchospasm), led
the Committee on the Safety of Medicines in 1986 to rec-
ommend that desensitising vaccines administered by in-
jection ‘should be used only where facilities for full car-
diorespiratory resuscitation are immediately available,
and patients should be kept under medical observation
for at least two hours after treatment’, so that the proce-
dure has almost totally disappeared from clinical practice
in Great Britain [2]. However, parenteral SIT is a treat-
ment modality used in the rest of Europe and in the
United States.

In addition to parenteral SIT, non-parenteral forms of
SIT have also been used (oral, sublingual, nasal and bron-
chial). These alternative therapeutic regimens, particularly
the sublingual-swallow route, had not been sufficiently
validated and, in 1993, a Position Paper published by the
European Academy of Allergology and Clinical Immu-
nology recommended that this treatment should only be
used in double-blind placebo-controlled clinical trials [3].

However, following studies conducted since then [4–7],
the WHO has recently recognised the efficacy and safety
of this type of treatment, at least for adult allergic rhinitis
[8]. Several questions remain unanswered: the efficacy in
children, as only a limited number of published studies
have been devoted to this age group, and the safety of this
treatment regimen in children, as drug administration is
performed at home, in the absence of medical supervi-
sion. One of the published studies reported an excessive
number of adverse events in children [6]. The objective of
the present paper is to review the adverse events observed
in adults, but also in children, in the course of 8 double-
blind placebo-controlled trials devoted to sublingual-
swallow SIT conducted by Stallergènes SA.

Materials and Methods

Subjects and Protocols
The results of 8 double-blind placebo-controlled clinical trials are

reported. Most trials have been published as complete papers [5, 9–
13], one is in press [14] and one in preparation for publication [15]
but already presented in abstract form [16, 17]. The data are also on
file at the Stallergènes company.

A total of 690 subjects were studied: 347 treated with an aller-
genic extract presented in the form of drops or sublingual tablets and
343 treated with the corresponding placebo. There were 218 children
under the age of 16 years (103 active treatment and 115 placebo) and
472 adults (244 active treatment and 228 placebo).

For each of the eight trials, table 1 indicates the country in which
the trial was conducted, the principal investigator, the name of the
Ethics Committee approving the study, the type of allergen used, the
disease treated (rhinoconjunctivitis, with and without associated

Table 1. Administrative and technical data concerning 8 double-blind placebo-controlled sublingual-swallow clinical trials

Country Principal
investi-
gators

Ethics
com-
mittees

Allergens Indi-
cation

Formula-
tions

Ages Number
of
patients

Maximal
daily
dosages
IR

Number
of days of
treatment/
month

Duration
of treat-
ment
months

Cumu-
lative
dosages
IR

Major
allergens/
1 ml 100 IR

Sabbah Angers Grasses RC Drops C+ A 29 AE/29 P 100 15 4 4,500 Not done
France Clavel Lyon Grasses RC +AA Drops C+ A 70 AE/66 P 300 30 8 40,700 Phl p 5, 6.4 Ìg
Greece Papa-

georgiou
Athens Olive AA Drops C 34 AE/32 P 300 30 12 60,000 Ole e 1, 13.5 Ìg

France Bousquet Paris Mites AA Drops C+ A 42 AE/43 P 300 13 25 104,000 Der p 1, 8 Ìg–
Der f 1, 14 Ìg

France Guez Bordeaux Mites RC Drops C+ A 36 AE/36 P 300 13 24 90,000 Der p 1, 9.6 Ìg–
Der f 1, 7.5 Ìg

France Pradalier Paris Grasses RC +AA Drops +
tablets

C+ A 63 AE/63 P 100 30 4 11,000 Phl p 5, 8.5 Ìg

France Perrin-
Fayolle

Lyon Ragweed RC +AA Drops +
tablets

C+ A 53 AE/53 P 300 13 7 25,000 Amb a 1, 160 Ìg

Italy Canonica Genoa Parietaria AA Drops C 20 AC/21 P 300 13 24 150,000 Par j 1, 70 Ìg

RC = Rhinoconjunctivitis; AA = allergic asthma; A = adult; AE = allergenic extract; P = placebo; C = children.
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asthma or allergic asthma alone), the number of subjects receiving
active treatment or placebo, the pharmaceutical form used (drops or
drops + tablets as maintenance treatment), the inclusion of adults
and/or children, the duration of treatment, the maximum allergen
concentration used and the cumulative dose of allergen. The results
for these last two parameters are expressed in IR (index of reactivity),
the biological unit developed by Stallergènes. An allergenic solution
is considered to represent 100 IR when its concentration elicits a
wheal with a geometrical mean diameter of 7 mm in 30 skin-prick-
tested allergic patients. Table 1 also presents the major allergen con-
tent of 1 ml of each extract of 100 IR used. In each trial, the initial
treatment with increasing doses lasted about 1 month and was fol-
lowed by maintenance treatment at a fixed dose for 4–25 months.
The cumulative dosage used was 50–375 times higher than with par-
enteral immunotherapy.

At each trial visit, at 2-month intervals, after questioning the
patients, the investigator recorded all adverse events and patients
were asked about the occurrence of specific adverse events. Specific
questions were asked about the occurrence of skin reactions (urticar-
ia or deterioration of atopic dermatitis), buccal reactions (oedema
and pruritus of the lips and mouth), gastrointestinal manifestations
(abdominal pain, diarrhoea, vomiting), deterioration of symptoms of
rhinitis or conjunctivitis, asthma attack, angio-oedema or anaphylax-
is. Any other symptoms also had to be reported. Grading of the sever-
ity was done according to the EAACI position paper on immunother-

apy [3, 8]. Patients were free to discontinue the trial and investigators
could withdraw patients. Details were recorded of patients with-
drawn because of adverse events.

Statistical Analysis
The data were analysed by the ̄ 2 test at 5% test significance levels.

Results

Tables 2 and 3 present the results (in percentage of
adverse events) for each study. Table 4 presents absolute
numbers for the 8 clinical trials. The majority of events
were classed as minor. Indeed the grading of the severity
of reactions according to the EAACI position paper
showed non-specific and mild systemic reactions and nev-
er non-life-threatening systemic reactions and anaphylac-
tic shocks. Forty-two percent of subjects receiving active
SIT treatment reported at least one adverse event com-
pared to 23% who received placebo. There was no differ-
ence in the reporting of adverse events between actively
treated adults (39%) and children (48%).

Table 2. Adverse events (in percentage) for each study in the paediatric patients

Papageorgiou

placebo active

Canonica

placebo active

Bousquet

placebo active

Perrin-Fayolle

placebo active

Pradalier

placebo active

Clavel

placebo active

Sabbah

placebo active

Guez

placebo active

4 11 12 6 5
Mouth 6 17 19 20 9 33 11 37 5 12 5
Rhinitis 5 11 12 20
Gastro-intestinal 2 4 40 12
Wheezing 4 15 13 5
Conjunctivitis 2 4 5 12
Laryngeal oedema 6
Aphthous ulcers 11
Headache 12
Muscle spasm

Table 3. Adverse events (in percentage) for each study in the adult patients

Papageorgiou

placebo active

Canonica

placebo active

Bousquet

placebo active

Perrin-Fayolle

placebo active

Pradalier

placebo active

Clavel

placebo active

Sabbah

placebo active

Guez

placebo active

6 9 3 7 2 8 4
Mouth 3 35 1 14 9 4 14 4
Rhinitis 5 12 23 4
Gastro-intestinal 9 9 6 30 3 3 3 4
Wheezing 6 3 4 3 7
Conjunctivitis 1 1
Laryngeal oedema 1
Aphthous ulcers
Headache 3 4 1
Muscle spasm 1
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Table 4. Number and nature of adverse
events reported Children

placebo active
treatment

Adults

placebo active
treatment

All subjects

placebo active
treatment

2 1 8 9 10 10
Mouth 10 21 3 40 13 61b

Rhinitis 9 2 3 9 12 11
Gastro-intestinal 6 20 9 27 15 47b

Wheezing 6 1 15 8 21a 9
Conjunctivitis 1 3 1 0 2 3
Laryngeal oedema 0 1 0 1 0 2
Aphthous ulcers 1 0 0 1 1 1
Headache 0 1 4 0 4 1
Muscle spasm 0 0 1 0 1 0

Total 35 50 44 95 79 145b

a p ! 0.05: significantly higher incidence in the placebo group; b p ! 0.001: significantly
higher incidence in the active treatment group.

Table 5. Number and nature of adverse
events leading to dropping out of the
clinical trial

Children

placebo active
treatment

Adults

placebo active
treatment

All subjects

placebo active
treatment

0 1 3 0 3 1
Mouth 0 1 1 8 1 9
Rhinitis 0 0 1 0 1 0
Gastro-intestinal 1 4 2 5 3 9
Wheezing 0 0 3 1 3 1

Total 1 6 10 14 11 20

In the actively SIT-treated patients 58% of the adverse
events occurred during the dose escalation phase, 33%
during maintenance treatment and 9% during dose esca-
lation and maintenance treatment. In the placebo-treated
patients 34% of the adverse events occurred during the
dose escalation phase, 58% during maintenance treat-
ment and 8% during dose escalation and maintenance
treatment. Adverse events involving the skin had the
same frequency in both the active and placebo groups, the
most common event being an acute episode of urticaria,
which is not a surprising event in atopic patients. The fre-
quency of exacerbations of the underlying symptoms
treated, rhinitis and conjunctivitis, was also the same in
both treatment groups. This probably corresponds to the
natural course of the disease rather than to adverse events.
The frequency of adverse events involving the buccal cav-
ity and gastro-intestinal tract, the route of administration,
was significantly greater in the actively treated group
compared to the placebo group (p ! 0.001). They also had

a similar incidence in adults and children. The frequency
of episodes of asthma was significantly higher in the pla-
cebo-treated group (p ! 0.05). One reported side effect
occurring under active treatment, laryngeal oedema, was
of more concern. This was reported in two cases, 1 child
and 1 adult. In the case of the child the event was reported
on two occasions. More detailed investigation revealed
that the event was in fact an alteration in the tone of the
voice immediately following administration of the drops.
In view of the benign nature of the phenomenon, the
investigator decided to continue the trial as planned. In
the case of the adult, the patient presented with dyspha-
gia, which was diagnosed as laryngeal oedema. The pa-
tient continued treatment for 8 weeks after this adverse
event was first reported. This was not associated with any
other effects. The patient was seen twice again before
being subsequently lost to follow-up.

Table 5 indicates the reasons for dropping out of the
clinical trials because of adverse events. Ten adults and
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1 child dropped out of the trial while receiving placebo.
Fourteen adults and 6 children dropped out of the trial
while receiving active treatment. Apart from 1 adult with
rhinitis (active treatment) and 4 adults with wheezing
(3 active, 1 placebo), the reasons for dropping out were
repeated buccal and abdominal complaints in both adults
and children. Indeed, 15 patients presented a reaction
twice, 1 patient 3 times, another one 4 times, and only 1
patient 10 times but on placebo treatment.

Discussion

This review of the 8 placebo-controlled clinical trials of
sublingual administration of allergenic extracts provides
confidence in the relative safety of this method. An unex-
pected large number of adverse events was reported.
However, this figure must be modulated by the fact that,
in most subjects, the reported symptoms were not re-
peated or occurred only once. The presence of an obvious
nocebo effect, probably suggested by the adverse effect of
the recording modalities, is all the more obvious in view
of the fact that the frequency of adverse events was 23%
in adults and children receiving placebo.

The majority of observed adverse events involved
those organs (mouth and gut) in direct contact with the
allergenic extracts administered according to the sublin-
gual-swallow method. These adverse events were, there-
fore, not unexpected. Their development in approximate-
ly one third of patients resembles the local cutaneous
adverse events (erythema of less than 5 cm in diameter)
observed after injections and considered to be accept-
able.

As unstable asthma is a contraindication to parenteral
SIT and as deaths related to SIT are more frequent in
asthmatics, it is logical to question the justification for
sublingual SIT in asthmatic adults or children. The num-
ber of asthma attacks attributed to treatment in the 8
trials was significantly lower in the treated group. Analy-
sis of the adverse events designed to assess the potential
risks associated with the method in moderate asthma
demonstrated the efficacy of this treatment to prevent
asthma, as identical proportions of asthmatic patients
were included in the placebo and active treatment groups
in the studies reported.

Analysis of dropping out showed that the main causes
were buccal phenomena and abdominal pain in both
adults and children. In every case, dropping out was moti-
vated by the repetition or intensity of the disorders. It is
noteworthy that no dropping out, particularly in children,

was due to asthma, while two protocols were devoted to
sublingual-swallow SIT for mild-to-moderate asthma in
this age group.

In conclusion, prospective studies confirm the safety of
sublingual-swallow specific immunotherapy, both in chil-
dren and in adults, presenting with either rhinitis or mild-
to-moderate asthma. No serious adverse event was re-
ported in the studies monitored. Of the two cases of laryn-
geal oedema reported, neither was classified as severe. In
the case of the child the actual symptom was a change in
voice and treatment was continued. In the adult case, the
reported symptom was dysphagia, which was not severe,
but the case was lost to follow-up. These results must be
placed in the context of the proven efficacy of this treat-
ment suggesting that a greater number of patients, at least
with rhinitis, would certainly benefit from treatment with
sublingual immunotherapy, even in Great Britain [18].
These conclusions are also in agreement with other avail-
able trials [19–22] and with a postmarketing surveillance
study on the safety of sublingual immunotherapy in pae-
diatric patients [23].

Acknowledgment

The authors would like to thank the participants in these studies:
Dr M. Anton, Dr F. Barnier, Dr D. Basset, Dr A. Bataille, Dr P.
Bellier, Dr J. Birnbaum, Dr F. Bord, Dr I. Bossé, Dr J.P. Boubour, Dr
Y.H. Bougeard, Prof. J. Bousquet, Dr M.J. Brunet-Moret, Prof. D.
Caillaud, Prof. W.G. Canonica, Dr M. Castel, Dr I. Chanal, Dr A.
Claudel, Dr R. Clavel, Prof. J.F. Cordier, Dr J. Cornillon, Dr P.
Coste, Dr P. Coulet, Dr P. Couturier, Dr G. Darrieussecq, Dr H.
Deshayes, Dr J.J. Douvier, Dr C. Duarte-Risselin, Dr R. Dubost, Dr
Y. Dubreil, Dr F. Durand-Perdriel, Dr M. Epstein, Dr J.C. Farouz,
Dr G. Fayolle, Dr B. Girodet, Dr S. Graba, Dr C. Grimaud, Dr M.
Grosclaude, Dr N. Grosleron-Gros, Dr C. Grouffal, Dr S. Guez, Dr
M.T. Guinnepain, Dr G. Haddad, Dr S. Hassoun, Prof. D. Herman,
Dr N. Herpin-Richard, Dr I. Hodouin, Dr H. Janicot, Dr M.C. Kop-
ferschmitt, Prof. M. La Rosa, Dr J. Le Sellin, Dr J. Laurent, Dr B.
Lebeaupin, Dr D. Legallais, Dr F. Leprince, Dr C. Leroy-Maguer,
Prof. F. Leynadier, Dr Y. Magar, Dr F. Marmouz, Dr H. Masson, Dr
F. Masviel, Dr I. Mollé, Dr M. Nasr, Prof. P.S. Papageorgiou, Dr E.
Paty, Prof. G. Pauli, Prof. M. Perrin-Fayolle, Dr J. Petit, Dr D. Piper-
no, Dr M. Pitois, Dr P. Potamianou, Prof. A. Pradalier, Dr S. Prou-
zeau-Augustin, Dr M. Raffard, Dr C. Ranno, Dr A. Sabbah, Dr M.F.
Sager, Dr R. Sanchez, Prof. J. Sauvaget, Dr N. Saxe, Prof. P. Schein-
mann, Dr J.C. Severac, Dr R. Stenger, Dr F. Suard-Boix, Dr E. Syri-
gou, Dr M. Terol, Dr G. Terrasse, Dr Y. Terrel, Dr M. Texereau,
Prof. A.B. Tonnel, Dr M.A. Tosca, Dr C. Vallon, Dr C. Vannimenus,
Prof. D. Vervloet, Dr D. Vincent, Dr D. Vourdas, Dr F. Wessel.



234 Int Arch Allergy Immunol 2000;121:229–234 André/Vatrinet/Galvain/Carat/Sicard

References

1 Malling H-J: Immunotherapy as an effective
tool in allergy treatment. Allergy 1998;53:461–
472.

2 Committee on Safety of Medicines Update:
Desensitizing vaccines. Br Med J 1986;293:
948.

3 Malling H-J, Weeke B: Position paper. Immu-
notherapy. Allergy 1993;48(suppl 14):9–35.

4 Feliziani V, Lattuada S, Parmioni S, Dall’Aglio
PP: Safety and efficacy of sublingual rush im-
munotherapy with grass allergen extracts. A
double blind study. Allergol Immunopathol
(Madr) 1995;23:224–230.

5 Sabbah A, Hassoun S, Le Sellin J, André C,
Sicard H: A double-blind, placebo-controlled
trial by the sublingual route of immunotherapy
with a standardized grass pollen extract. Aller-
gy 1994;49:309–313.

6 Tari MG, Mancino M, Monti G: Efficacy of
sublingual immunotherapy in patients with
rhinitis and asthma due to house dust mite. A
double-blind study. Allergol Immunopathol
(Madr) 1990;18:277–284.

7 Troise C, Voltolini S, Canessa A, Pecora S,
Negrini AC: Sublingual immunotherapy in
Parietaria pollen-induced rhinitis: A double-
blind study. J Investig Allergol Clin Immunol
1995;5:25–30.

8 Bousquet J, Lockey RF, Malling H-J: WHO
position paper. Allergen immunotherapy:
Therapeutic vaccines for allergic diseases. Al-
lergy 1998;53(suppl 44):1–42.

9 Clavel R, Bousquet J, André C: Clinical effica-
cy of sublingual-swallow immunotherapy: A
double-blind, placebo-controlled trial of a stan-
dardized five-grass-pollen extract in rhinitis.
Allergy 1998;53:493–498.

10 Vourdas D, Syrigou E, Potamianou P, Carat F,
Batard T, André C, Papageorgiou PS: Double-
blind, placebo-controlled evaluation of sublin-
gual immunotherapy with standardized olive
pollen extract in pediatric patients with allergic
rhinoconjunctivitis and mild asthma due to
olive pollen sensitization. Allergy 1998;53:
662–672.

11 Bousquet J, Scheinmann P, Guinnepain M-T,
Perrin-Fayolle M, Sauvaget J, Tonnel AB, Pau-
li G, Caillaud D, Dubost R, Leynadier F, Verv-
loet D, Herman D, Galvain S, André C: Sublin-
gual-swallow immunotherapy in patients with
asthma due to house dust mites: A double-
blind placebo-controlled study. Allergy 1999;
54:249–250.

12 Pradalier A, Basset D, Claudel A, Couturier P,
Wessel F, Galvain S, André C: Sublingual-swal-
low immunotherapy (SLIT) with a standard-
ized five-grass-pollen extract (drops and sublin-
gual tablets) versus placebo in seasonal rhinitis.
Allergy 1999;54:819–828.

13 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 rhino-
conjunctivitis. J Allergy Clin Immunol 1999;
104:425–432.

14 Guez S, Vatrinet C, Fadel R, André C: House
dust mite sublingual-swallow immunotherapy
in perennial rhinitis. A double-blind placebo-
controlled study. Allergy, in press.

15 André C, Perrin-Fayolle M, Grosclaude M,
Couturier P, Basset D, Cornillon J, Piperno D,
Girodet B, Sanchez R, Vallon C, Bellier P, Nasr
M: Ragweed sublingual-swallow immunothera-
py in rhinoconjunctivitis and asthma. In prepa-
ration.

16 Edwards AM, André C, Fadel R, Sicard H,
Vatrinet C, Galvain S, Carat F: Efficacy of sub-
lingual-swallow immunotherapy using stan-
dardised allergen extracts (Stallergènes) of in-
haled allergens. Allergy 1998;53:169.

17 André C, Vatrinet C, Galvain S, Carat F,
Sicard H: Safety of sublingual-swallow immu-
notherapy using Stallergènes extracts in chil-
dren and adults. Allergy 1998;53:116–117.

18 White P, Smith H, Baker N, Davis W, Frew A:
Symptom control in patients with hay fever in
UK general practice: How well are we doing
and is there a need for allergen immunothera-
py? Clin Exp Allergy 1998;28:266–270.

19 Hirsch T, Sähn M, Leupold W: Double-blind
placebo-controlled study of sublingual immu-
notherapy with house dust mite extract (D.pt.)
in children. Pediatr Allergy Immunol 1997:8:
21–27.

20 Passalacqua G, Albano M, Fregonese L, Riccio
A, Pronzato C, Mela G-S, Canonica G-W: Ran-
domised controlled trial of local allergoid im-
munotherapy on allergic inflammation in mite-
induced rhinoconjunctivitis. Lancet 1998;351:
629–632.

21 Hordijk GJ, Antvelink JB, Luwema RA: Sub-
lingual immunotherapy with a standardised
grass pollen extract; a double-blind placebo-
controlled study. Allergol Immunopathol
(Madr) 1998;26:234–240.

22 Horak F, Stübner P, Berger UE, Marks B, Toth
J, Jäger S: Immunotherapy with sublingual
birch pollen extract. A short-term double-blind
placebo study. J Investig Allergol Clin Immu-
nol 1998;8:165–171.

23 Di Rienzo V, Pagani A, Parmiani S, Passalac-
qua G, Canonica GW: Post-marketing surveil-
lance study on the safety of sublingual immu-
notherapy in pediatric patients. Allergy 1999;
54:1110–1113.




