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The Safety of Allergen Specific Sublingual Immunotherapy
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Abstract: Sublingual immunotherapy (SLIT) was proposed for clinical practice about 20 years ago with the main aim of
improving the safety and of avoiding the side effects. More than 30 randomized controlled trials have been published so
far, in addition to several post marketing surveys. Thus, the literature provides a solid documentation of the safety profile
of this treatment.

Concerning the randomized controlled trials, the more frequently reported side effect of SLIT is the oral itching or swel-
ling, followed by gastrointestinal complaints. These side effects are invariantly described as mild and easily managed by
temporarily adjusting the dose. Systemic relevant adverse events (asthma, urticaria, angioedema) occur sporadically, with
their rate not being different from the placebo groups. Moreover, the safety profile seems not to differ in adults and chil-
dren.

More interestingly, the post marketing surveys consistently showed that the occurrence of all side effects is less than 20%
of patients and less than 1 per 1,000 doses, thus being quite insignificant compared to subcutaneous immunotherapy. The
most recent surveys showed that the rate of adverse events does not increase in children below the age of 5 years, being
traditionally considered as a prudential limit for injection IT. Finally, it seems that the occurrence of some adverse events,

at variance with injection route, does not depend strictly on the dose of allergen administered.

INTRODUCTION

Allergen-specific immunotherapy (IT) is the practice of
administering to allergic subjects increasing amounts of an
allergen to achieve a “hyposensitization” towards the aller-
gen, thus improving symptoms and reducing the need for
medications when exposure to the allergen occurs. It is now
recognized that IT is a biological response modifier and a
cornerstone of the management of allergic diseases. Since
the earliest attempts at the beginning of the 20" century [1],
allergenic extracts were administered subcutaneously (SCIT).
The good clinical results rapidly favored the widespread use
of SCIT that remained for many decades the only type of
allergen immunotherapy. On the other hand, some attempts
to apply immunotherapy by routes different from the injec-
tion were sporadically made [2-5]. In the middle 1970’s the
nasal immunotherapy (LNIT) began to be intensively inves-
tigated and at the beginning of the 80’s also the oral route
(allergen immediately swallowed) also received considerable
interest [6].

In 1986, the British Committee for the Safety of Medi-
cines officially reported 26 fatalities provoked by SCIT [7]
and the cost/benefit ratio of IT began to be questioned. This
fact also stimulated the search for safer IT modalities, possi-
bly with different routes of administration. Of note, the first
study with sublingual immunotherapy (SLIT) was published
just in 1986 [8].

Although it was shown [9, 10] that severe events with
SCIT were often caused by avoidable errors (incorrect ad-
ministration, dose errors), the importance of non-injection
routes continued to grow [11]. Indeed, the oral and the
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bronchial immunotherapy were shown to have a limited effi-
cacy with many side effects [12] and were almost completely
abandoned, whereas LNIT and SLIT were officially accepted
as viable alternatives to SCIT [13, 14, 15]. Currently, SLIT
is routinely used in several European countries, where stan-
dardized extracts for the most important allergens are avail-
able. The present review summarizes the data on the safety
of SLIT currently available in literature. For this purpose,
double blind randomized, placebo controlled trials, post-
marketing surveys and other relevant clinical studies con-
cerning safety, published until May 2006 were searched in
MedLine.

THE SAFETY OF IMMUNOTHERAPY: CLINICAL
CONSIDERATIONS

It is well known that the subcutaneous injection of aller-
gens can provoke a wide variety of side effects, ranging from
a local wheal and flare reaction, to subcutaneous nodules, to
systemic side effects such as asthma or generalized urticaria
sometimes resulting in fatal anaphylaxis. The majority of
these reactions are immediate (i.e. within 30 minutes) and
therefore are supposed to be reaginic in nature but delayed
reactions are also described. With the injection route, the rate
of systemic reactions depends on the administration sched-
ule, the allergen and the survey method. In previous studies,
the occurrence of systemic reactions was reported to range
between 0.5% and 2.9% of patients [16, 17]. In one study in
children with severe asthma, the occurrence of anaphylaxis
was reported to be upto 5.6% [18]. The occurrence of sys-
temic reactions with SCIT is in general about 0.05-0.6% of
doses administered [19] that is, 10 to 100 times greater than
with SLIT. Near fatal events are rare, when SCIT is correctly
prescribed and applied [20] but the risk of severe adverse
events is real [9] and some fatalities have been reported with
SCIT. As a general impression, the quality of reporting of
AE for SCIT is poor. In about 20% of the published clinical
trials, no information was provided about the side effects
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[21] and in the remaining studies, side effects were reported
to occur on average in 14% of patients, with no or few de-
tails. The adverse events due to SCIT have a special classifi-
cation [13, 22]: local (large if >10 cm), mild systemic (rhini-
tis or asthma responding adequately to antihistamines or
bronchodilators), moderate systemic (urticaria/angioedema,
moderate asthma) and severe (anaphylactic shock, laryngeal
edema, severe asthma). Of note, it is acknowledged from
recent surveys that human errors still remain the major cause
of side effects [23].

In the case of SLIT, recently introduced with the ration-
ale of improving safety, a detailed description of the AE is
available in almost all studies. With SLIT, many of the un-
toward effects involve the digestive system at various levels:
itching, swelling, burning of the lip or oral mucosa or
tongue, nausea, diarrhea, abdominal pain. The mechanisms
are not known but the amount of allergen administered and
the contact with the mucosa play an important role. In fact,
when the allergen is immediately swallowed (oral route),
there are no side effects involving the mouth, whereas stom-
achache and nausea are frequent [24-26]. On the contrary,
with SLIT, problems with the oral mucosa are common.
Concerning the severity of side effects, the classification
above mentioned is also applied to SLIT, with the difference
that local side effects are oral rather than cutaneous.

DATA FROM THE RANDOMIZED CLINICAL TRI-
ALS

Presently, 36 randomized double blind and controlled
clinical trials with SLIT are available [27-62] (Table 1). The
first important datum from the literature is that no life-
threatening adverse event or fatality has ever been described
since the introduction of SLIT in the clinical practice. The
side effects are described in detail in almost all the studies
published.

The most frequently reported side effects in children and
adults are the immediate onset of oral/sublingual itching af-
ter taking the dose. This effect is followed in frequency by
stomachache, rhinitis, nausea and diarrhea. These events are
invariantly described as mild and self-resolving without dose
adjustment. In the remaining cases, the moderate side effects
could be easily managed by a temporary reduction of the
dose given. Considering in detail, moderately severe sys-
temic AE were described in few studies [27, 42, 48, 54, 55],
mainly asthma, generalized urticaria or troublesome gastro-
intestinal complaints, but these effects were overall rare. One
study with very high doses (375 times the amount adminis-
tered in a standard SCIT) reported a noticeably high rate of
gastrointestinal AE [41), but such rate was also remarkably
high with lower doses [57]. In 12 out of 36 studies, no side
effect at all was reported.

SLIT was used in 12 pediatric studies (Table 1). All those
studies agreed on the good safety profile of the treatment and
4 studies reported no side effects. Also in children, local oral
side effects were frequent. In the study using a very high
dose [41], the occurrence of nausea, stomachache and oral
symptoms was 20% in the active group and 2% in controls.
Three cases of moderate urticaria were described by Tari
[27] and one by Bufe [55], Hirsch [31] and Pajno [52] re-
ported one moderate asthma in the active group.

Passalacqua et al.

Andre et al. examined the safety of SLIT in 8 trials per-
formed with vaccines from a single manufacturer [63]. These
studies involved 690 subjects (347 active + 343 placebo)
with 218 children (103 active + 115 placebo). The large ma-
jority of events were mild and their occurrence did not differ
in active and placebo groups. The only differences were the
oral and gastrointestinal side effects that were more frequent
in SLIT patients, although mild. The rate of side effects and
dropouts was similar in adults and children.

DATA FROM THE POST MARKETING SURVEYS
(TABLE 2)

The information on safety from post-marketing surveil-
lance surveys is of great relevance, because it is obtained in
relatively unselected patients. Moreover, since SLIT is self-
managed at home by patients themselves, post marketing
studies in real-life probably better reflect the common clini-
cal practice.

Di Rienzo et al. [64] followed-up 268 children aged be-
tween 2 and 15 years, receiving SLIT up to 3 years. The
overall incidence of systemic side effects was 3% of the pa-
tients and 1/12.000 doses and no discontinuation of the SLIT
was needed. Of 8 side effects described, only one presenting
urticaria was judged of moderate severity and required a
single dose of oral antihistamine. Another pharmacosurveil-
lance study was performed in adults [65], with 198 patients
observed for about 3 years. Side effects occurred in 7.5% of
patients and 0.52/1.000 doses were administered. Four urti-
caria and 2 gastrointestinal complaints were judged of mod-
erate intensity. Also in this study, side effects were con-
trolled by a temporary dose adjustment and in no case was
the treatment discontinued. In another survey in children
[66], both the sublingual-swallow and the sublingual-spit
modalities were considered. The occurrence of side effects
was 6% of patients and 0.15 per 1,000 doses. In this latter
study, nonspecific reactions as headache and tiredness were
observed in 4% of patients, but they could not be attributed
to SLIT. Fiocchi et al., with a very high dose regimen re-
ported at least one adverse event in 11 of 65 children. All the
events were mild (oral or intestinal) but one presenting with
severe vomiting. There was no difference between the chil-
dren below 5 years of age and those being older [67]. Dra-
chenberg et al. [68], in a cohort of 159 patients reported 8
local and 4 systemic AE (3 rhinitis, 1 exanthema) with an
overall rate of 6.3% of patients, but no detail on doses was
given.

The age below 5 years is considered a relative contrain-
dication for SCIT, because the possible side effects are more
severe and difficult to treat in small children. On the other
hand, the good safety profile of SLIT has suggested its pos-
sible use also under the age of 5 years without particular
problems. There were two recent post-marketing surveys
performed in very young children (between 3 and 5 years of
age). The first one was conducted in 36 subjects: side effects
were reported to occur in 5% of patients and at a rate of
0.071 per 1,000 doses. The side effects were gastrointestinal
and invariantly mild [69]. Another survey [70] involved 128
young children and reported side effects in 5.6% of patients
(0.2 per 1,000 doses); two side effects were local and mild
and the remaining (nausea, diarrhea) were moderate.
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Tablel. Randomized Controlled Trials with SLIT
Patients : Cumulative -
Author, Year, Ref. Age Range AP * Allergen Duration Dose ** Adverse Events Described
Tari, 1990 [27] 5-12 Years 30/28 Mites 18 mths | 365 STU 3 urticaria, 4 abdominal pain only in SLIT group, all
moderate
Sabbah, 1994 [28] 13-51 Years | 19/29 Grasses 17 wks 4500 IR Mild side effects in 10 SLIT patients and 7 placebo
patients. Of these, 4 oral tiching in SLIT and 1 in
placebo. No significant difference
Feliziani, 1995 [29] 14-48 Years | 18/16 Grasses 3.5mths |25BU None
Troise, 1995 [30] 17-60 Years | 15/16 Wall pellitory | 10 mths | 105 BU 1 mild oral itching in SLIT and placebo group
Hirsch, 1997 [31] 6-16 Years 15/15 Mites 1lyrs 570 mcg Der p1 | 5 mild oral itching in SLIT and 1 in placebo
1 mild asthma in SLIT, unlikely related to treatment
Passalacqua, 1998 [36] | 15-46 Years | 10/9 Mites 2yrs 10.000 AU None
Vourdas, 1998 [34] 7-17 Years 33/31 Olive 2yrs 4 mg Olive 8 mild oral itching in SLIT group and 2 in placebo
major allergen
(Oleel)
Clavel, 1998 [32] 8-55 Years 62/28 Grasses 6 mths 28 mcg Phlp5 | SLIT: 18 mild ; placebo: 10 mild. Difference only
in oral itching:
9 SLIT and 3 placebo
Horak, 1998 [33] 16-48 Years | 18/16 Birch 4 mths 250 STU Mild side effects in 7 SLIT and 5 placebo patients.
No difference at all
Hordijk, 1998 [35] 18-45 Years | 30/27 Grasses 6 mths 300.000 BU 45 mild adverse events (20 in the SLIT and 25 in
the placebo group) in 27 patients. No difference at
all. 20% of AE were moderate
Bousquet, 1999 [38] 15-37 Years | 15/15 Mites 2yrs 104,000 IR 15 mild AE in the SLIT group and 14 mild AE in
42mgDerpl | the placebos.
No difference at all
Passalacqua, 1999 [37] | 15-42 Years | 15/15 Wall pellitory | 8 mths 265 BU 2 mild oral itching in SLIT group
16 meg Parj 1
Pradalier, 1999 [40] 6-25 Years 59/61 Grasses 4 mths 11,000 IR 30 mild AE in the SLIT group and 22 mild AE in
.935mg Phl p5 | the placebo in 25 and 13 patients, respectively. No
overall difference. Mild oral itching: 9 SLIT, 1
placebo; Rhinitis: 4 SLIT, 0 placebo
La Rosa, 1999 [41] 6-14 Years 20/21 Wall pellitory | 6 mths 75,000 IR Abdominal pain: 19 SLIT and 1 PLAC. All other
52.5mg Parj1 | side effects identical in the 2 groups
Purello, 1999 [39] 14-50 Years | 14/16 Wall pellitory | 8 mths 12 mcg Par j1 None
Pajno, 2000 [43] 8-15 Years 12/12 Mites 2yrs 360 mcg Der p1 | Tiredness : 4 SLIT - 1 PLA. Oral itching: 2 SLIT, 0
placebo ; all mild. 1 moderate asthma in placebo
group
Guez, 2000 [42] 6-51 Years 24/18 Mites 2yrs 90,000 IR 2 mild oral itching in SLIT group ; 1 mild asthma in
2,2mgDerpl | placebo group
Caffarelli, 2000 [44] 4-14 Years 24/20 Grasses 3 mths 37.000 AU None
Avriano, 2001 [45] 19-50 Years | 10/10 Cypress 8 mths 250.000 RU None
Bahceciler, 2001 [46] 7-15 Years 8/7 Mites 6 mths 7.000 IR None
0.56 mg Der p1
Voltolini, 2001 [47] 15-52 Years | 24/13 Trees 24 mths | 250,000 RU None
Lima, 2002 [48] 16-48 Years | 24/22 Grasses 18 mths | 0.9mgPhlp5 |80% of AE in the SLIT group were mild oral itch-
per month ing. No other difference between groups
Mortemousque, 2003 6-60 Years 26/19 Mites 24 mths | 90,000 IR Only local mild reactions (mouth itching) in the
[49] 2.2mgDerpl active group.
Andre, 2003 [50] 6-55 Years 48/51 Ragweed 7 mths Variable 37 local side effects in SLIT
Systemic AE identical in the 2 groups
Ippoliti, 2003 [51] 5-12 Years 47/39 Mites 6 mths 57 mcg Der pl | None
Pajno, 2003 [52] 8-14 Years 15/15 Wall pellitory | 13 mths | 23 mcg Par j1 3 tiredness + 1 oral itching in SLIT; 2 tiredness in
placebo
Wauhtrich, 2003 [53] 6-13 Years 11/11 Grasses 2yrs 138 mcg group | None
5 allergens per
year
Tonnel, 2004 [54] 7-45 Years 15/17 Mites 2yrs 1.28 mg Der p1 | 1 lip itching and 1 gastric pain in SLIT; 1 asthma in

placebo
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(Table 1) contd.....

Passalacqua et al.

Author, Year, Ref. Age Patlerlts Allergen Duration Cumulative Dose ** Adverse Events Described
Range AIP
Bufe, 2004 [55] 6-13 68/74 Grasses 3yrs 2,650,000 AU 17 mild oral itching and 1 urticaria in
Years 9.6 mg Phip5 SLIT
Smith, 2004 [56] 18-60 451yr, | Grasses lyr 6.2mgLolpl,3.6mgDacgl/ |1%yr:minorside effectsin 85/121 SLIT
Years 46 2 yr 2yrs year patients and 26/59 placebo patients. P
46 pla <0.05 only for oral itching
2" yr: minor side effects in 17/48 SLIT
and 15/103 placebo with no difference. 3
SLIT patients with moderate events and 1
placebo patient with a severe event
Rolinck-Werninghaus, | 3-14 39/38 Grasses 3yrs 188 mcg group 1 allergens Mild local reactions or rhinitis: 45% of
2004 [57] Years SLIT and 20% of placebo patients. No
difference in other AE
Bowen, 2004 [58] 6-52 36/40 Ragweed 4 mths Cumulative: 10 to 30 mg Amb a | Only mild itching in the SLIT group. No
Years 1 overall difference between groups
Dahl, 2006 [59] 18-64 61/32 Grass 6 mths Cumulat. 2.7 mg Phlp 5 Overall incidence of adverse events equal
Years in SLIT and placebo patients. Mild oral
itching: 53% SLIT patients and 5% pla-
cebo
Niu, 2006 [60] 6-12 49/48 Mites 6 mths Cumulat 1.7 mg Derp /3 mg Overall incidence of adverse events: 6
Years Der f SLIT and / placebo patients. Serious
adverse events: 1 SLIT and 4 placebo
Passalacqua, 2006 [61] | 14-56 28/28 Mites 2yrs Allergoid None
Years
Durham, 2006 [62] 18-60 815 Grasses 4 mths 2,500 SQ 0.06 mg Ph p5/4mths; | Mild local side effects in 60% of active
Years 25,000 SQ 0.6mg Ph p5/4mths; | and placebo recipients. 2% withdrew for
75,000 SQ 1.8 mg Ph p5/4 mths | side effects. 1 serious side effect in the
25.000 SQ group

*Active/Placebo.

**BU= Biological Units, IR= Index of Reactivity, SQU= Standardized Quality Units, AU= Allergenic Units; RU= Rast Units.

CLINICAL IMPLICATIONS

The optimal safety profile of SLIT is now well ascer-
tained and generally accepted [71]. Also the post-marketing
survey in children further confirms that the treatment is well
tolerated even below the age of 5 years. For these reasons, it
has been proposed that a slow up-dosing phase would not be
necessary, in order to make the treatment more patient-
friendly and convenient to manage. Indeed, there have been
some reports with ultra rush (less than 2 hours) updosing
showing that the rapid increase of the doses does not lead to
an increase of side effects [72, 73]. Subsequently, prelimi-
nary experiences with the no-updosing (i.e. starting the SLIT
with the maintenance dosage) confirmed the feasibility of
this administration [74, 75]. The most recent large random-
ized trials [59, 62] were all performed with the no-updosing
regimen and their results in terms of safety were as favorable
as those of the studies with the traditional route. A random-
ized trial compared the safety of the traditional updosing
regimen with the no-updosing [76] in 135 patients and found
no difference in adverse events rate between the two groups.
A controlled dose finding study of safety [77] involved 48
grass-allergic patients outside pollen season. They received
SLIT for 28-day periods at progressively increasing doses,
being upto 200 mcg Phl p 5 allergen that is about 40 times
the amount given with one injection. The overall incidence
of side effects was 74%, all being of mild or moderate inten-
sity. The most frequently reported events were irritation of
the throat and oral itching.

Regarding the adjustment of the dose, taking into consid-
eration the published controlled trials, the relation between
dosage and side effects is not completely defined, although
local effects (oral itching) seem to be dose-dependent [77]
whereas the systemic effects are too few to provide clear
information. A recent review of the published studies [78]
evaluated the occurrence of side effects according to the dose
expressed as the ratio between SLIT and an equivalent SCIT
treatment. This review concluded that local side effects are
even more frequent with “low” doses of allergen (less than
50 times the corresponding SCIT), than with the higher ones.
On the other hand, gastrointestinal complaints (hausea,
stomachache and vomiting) are dose related. The overall
occurrence of all adverse events seemed not to be related to
the dose as compared to SCIT (Fig. 1).

In principle, SLIT could be at particular risk in those
patients suffering from oral allergy syndrome, because the
administration to the oral mucosa of a cross-reacting allergen
could provoke severe reactions. So far there is a single con-
trolled study, performed in 30 patients with oral allergy syn-
drome, which did not confirm that hypothesis [79]. On the
contrary, in a case report it was shown that a course of SLIT
with an extract of kiwi fruit was able to reduce the oral
symptoms [80].

Finally, it was initially believed that SLIT allows a
prompt and rapid absorption of the extract through the sub-
lingual mucosa, thus raising concerns about the safety. The
recent pharmacokinetics studies [81, 82] performed in hu-
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Table2. Adverse Events (AE) Reported in the Post Marketing Surveys
Author, Ref. Number Age Average Allergens Cumulative Dose Adverse Events Adverse Events
of Pats Range Follow-Up Per Year (% of Patients) (Per 1,000 Doses)

Di Rienzo [64] 268 2-15years | 3years 54% mites 200 mcg Der 1 3% 0.083/1,000
25% grass 39 mcg group 5
6% wall pellitory 24 mcg Parj 1
16% mixed

Lombardi [65] 198 > 14 years | 3years 35% mites 104,000 AU 75 % 0.5/1,000
38% grass for all allergens
23% wall pellitory
4% others

Pajno [66] 354 5-15 years | 3-4 years 42% mites 120 mcg Der 1 6 % 0.15/1,000
20% wall pellitory 30mcg Parj 1
11% grass 72 mcg group 5
7% olive 432mcgOlee 1
20% mixed

Fiocchi [67] 61 3-7 years 8 months 68% mites Mean cumulative 18% Not stated
8% wall pellitory 36.000+2,000 IR
18% grass
6% other

Drachenberg [68] 159 6-60 years | <1year 16% mites Not stated 6.3% Not
37% grass Stated
12% trees
35% other/mix

Agostinis [69] 36 3-5 years 2 years House dust mites 19 90,000 AU 5% 0.07/1,000
Grasses 17 for both allergens

Di Rienzo [70] 128 3-5 years 2 years 62% mites 174 mcg Der 1 5. 6% 0.2/1,000
22% grass 39 mcg group 5
12% wall pellitory, 24 mcg Parjl
4% others

mans with radiolabeled allergens, have consistently shown
that no relevant passage of the allergen through sublingual
mucosa occurs. This excludes the risks due to a rapid absorp-
tion of the extract.
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Fig. (1). Lack of correlation between adverse reactions (AR) and
SLIT doses expressed as SLIT to SCIT ratio [78].

CONCLUSIONS

The treatment of respiratory allergy is based on: allergen
avoidance, pharmacological treatment and immunotherapy.

Immunotherapy is the unique allergen-oriented treatment,
which affects the immune response to allergens. SLIT may
be regarded as an advance in immunotherapy, since it offers
an additional option and an alternative to SCIT. Its efficacy
has been repeatedly proven in meta analysis studies [83, 84]
and there are also data on its long-lasting action [85] and
prevention effect on the onset of asthma [86].

The results of clinical studies and post-marketing studies
conducted in real life confirm that self administration does
not represent a problem for safety. It is true that the prescrip-
tion must be made only by specialists, after a detailed diag-
nosis has been established and the expected benefit/cost ratio
has been carefully evaluated. Moreover, since the treatment
is self-managed by the patient, a correct and detailed infor-
mation and education must be considered mandatory. Ac-
cording to the most extensive review available [71], only 17
serious adverse events (mainly asthma) were reported in 20
years, and only two cases of anaphylaxis were recently de-
scribed [87, 88].

After several years of partially justified skepticism, in the
very recent years there has been a gradual change in the gen-
eral opinion [89, 90] and SLIT has become a well accepted
modality of immunotherapy. It is reasonable to expect that
the good safety profile of the treatment would allow to ex-
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pand indications and to find more convenient administration
modalities.
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