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information is provided about AEs in approximately 20% of the published clinical trials (15). In

the remainlng^SOZ of studies, AEs occur on averagern14% of patients, with l imited detaiis

provided. A iurvey in 2004 reported that human error remains a major cause_ of incorrect

àosing with SCIT, but human error may not be tl're cause of most serious SCIT reactions
(7,8,76).

AE rates are reported in the majority of the SLIT studies since this treatment was

developed to minimize AEs and the prevalence and incidence of AEs were more closeiy

monitored. An AE classification system similar to SCIT is often used: local reactions in the

mouth or digestive tract, mild systemic, moderate systemic, and severe systemic. Many of the-

AEs with Sin involve the digestive system at various levels: itching, swelling, burning of

the lips, oral mucosa or tongue; nausea; diarrhea; and abdominal pain. Some studies report

that up to 50% of treated subjects experience oral or gastrointestinal reactions. The mechanisms

of AEì with SLIT are not known, but the amount of allergen and possibly the number of

allergens administered play an important role. When the allergen vaccine is immediately

,*ulL*"d (oral rout€), ihere are féw side effects involving the mouth, whereas abdominal

pain and nausea are frequent. But when the dose is held under the tongue and expe_ctorated,

òral reactions are more common and abdominal complaints are less frequent. SLIT is self

managed at home by the patient and the severity of AEs is usually mild; therefore, the frequency

of SLIT AEs is probably underestimated.

DATA FROM THE RANDOMIZED DOUBLE.BLIND CLINICAL TRIALS

There are 49 randomized double-blind, controlled clinical trials with SLIT (4,77,78). No life-

threatening AE or fatality has been described ir-r clinicai trials, but three severe AEs have been

reported in clinical experience (7927). Ten of 46 published trials report no AE.^ 
The most frequently described AE in children and adults is the immediate onset of oral/

sublingual itchingift"r dosing (ranging from 010%), followed in frequency by abdominal

pain, ,-rurrr"u, utld/ot diarrhea, These AEs are usually, but not always, described as mild and

ielf-limited and do not require dose adjustment or medical treatment. Systemic AEs (e.8.,

asthma, rhinitis, urticaria, angioedema) or severe abdominal complaints are reported in less

than3% of patients (22-26). SLIT was used in 14 pediatric studies, including children from 3 to

17 years of age. All of those studies report an acceptable safety profile and four studies report

no side effecti. Local oral side effects are the most frequent in children as well. The occurrence

of nausea, abdominal pain, and oral symptoms was 20c/,, in the active group and 2o/o in controls

when high-dose SLIT was employed (23). Three cases of moderately severe urticaria were

described by Tari et al. (22). Bufe et al. (27), Hirsch et al. (28), and Pajno et al. (29) reported one

moderate aóthma exacerbation in the active groups. A published randomized SLIT trial with

cat vaccine reported no AEs (30).
The largèst published SLIT trial involved more than 600 patients (31), with three doses of

allergen. AEi wére reported by 54% of patients. Almost all of these events were mild /
modérate and self-limitèd, but one episode of uvular edema was judged as a serious AE. Only

2% of the participants withdrew for AEs probably or possibly related to SLIT. A randomized

controlled trial in 2006 was designed specifically to assess safety as well as efficacy of SLIT in

subjects with asthma (32). Thò occurrence of asthma AEs was not different with SLIT

compared with placebo in the 114 subjects studied. Mild, local discomfort occurred in53'/,, of

the SLn subjecis and in none of the placebo-treated individuals; no severe AE occurred.

Another confrolled dose finding study of safety (33) was conducted in 48 grass-allergic

patients outside the pollen seasón. They received SLIT for 28-day periods at progressively

increasing doses, up to 200 prg Phl p 5 or approximately 20 to 40 times the amount given with

maintenance SCIT. Th" orre.all incidence of all AEs was74oh, all of mild or moderate intensity.

The most frequently reported events were irritation of the throat and clral itching.

SLIT haÀ been utiiized also in diseases other than respiratory allergy. Enrique et al. (34)

reported successful treatment of hazelnut-induced atlergy with SLIT. Local AEs were reported

wîth 7% and systemic AEs with 0.2o/o of the doses, and no AE was severe or required SLIT

discontinuation. However, in a randomized controlled study with dust mite-SLIT for atopic

dermatitis, treatment lead to intolerable worsening of the skin lesions in 2 out of 24 children

and SLIT was discontinued (35).
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AEs were controlled by a temporary dose adjustment, and in no case was the SLIT
discontinued. In another survey of 354 asthmatic children of 5 to 12 years of age (39), both the

sublingual-swallow and the sublingual-spit modalities were considered. The occurrence of AE
was 6Vo of treated patients and 0.15/1000 doses. Nonspecific reactions, such as headache and
fatigue, were observed rn 4Vo of patients. Fiocchi et al. (40), with a high-dose (up to 40,000 IR)

SLn regimen, reported at least one AE in 11 of 65 children, aged from 3 to 10 years. All the

events were mild (oral/intestinal) except one severe AE with vomiting (39). Drachenberg et al.
(41) reported eight local and four systemic AEs (3 rhinitis, 1 exanthema) in 63% of 159 patients.

SCIT is generally not recommended in children younger than five years because the

systemic side effects are more difficult to recognize in small children. There are two

postmarketing surveys of SLIT performed in children between three and five years of age. The

Íirst, in 36 subjects, reported AE rn 5% of patients and a rate of 0.07U 1000 doses. These events
were gastrointestinal and mild (42). The other survey (43) involved 128 children and reported
AEs in 5.6% of patients (0.2/1000 doses). Two AEs were local and mild and the remaining
(nausea, diarrhea) were moderate.

Finally, in 2006 and 2007 , three cases of anaphylaxis were first reported with SLIT (19-22).

In one case, the diagnosis of anaphylaxis was not made by a health professional, no

epinephrine was needed, and the SLIT used was a mixture of six different allergens, some of
which were nonstandardized (19). In another case, anaphylaxis rvith a standardized latex

extract occurred at the maximum recommended dose with an uitrarush procedure (20). In the

third case, a mixture of dust mites plus five grasses plus four cereals was used. The symptoms
were severe oral and gastrointestinal complaints, but criteria for ser.ere anaphylaxis were not

met and epinephrine was not necessary (21).

ADVERSE EVENTS, ALLERGEN DOSE, AND INDUCTION REGIMEN

The relationship between allergen dose and AEs with SLIT is not clearly evident from the

controlled trials published during the last 20 years. This may be due to a relatively small
sample size in many of the studies. The limited evidence of a dose relationship is particuiarly
true for systemic AEs due to their limited frequency. A review of the published studies (44)

evaluated the occurrence of AEs according to the dose, expressed as the ratio between SLIT

and the equivalent SCIT. This review concluded that local or oral side effects are more frequent

with 'low" doses of allergen (less than 50 times the corresponding SCIT dose) than with higher
doses. Refuting this point are the results of two randomized controlled studies of several
hundred adult subjects (32,33). These trials demonstrate that local AEs are dose dependent.

Gastrointestinal complaints (nausea, stomachache, and vomiting) also occur more frequently
with higher doses of vaccine.

The inconsistent relationship of dose and AE with SLIT has resulted in the proposal that

a slow updosing phase, or buildup, may not be necessary. One trial of differing induction
regimenJ demonstrated that AEs were not related to the duration of the br,rildup (45).

Su-bsequent reports with ultrarush (less than 2 hours) updosing show that the rapid increase of

SLIT doses does not increase AEs (46,47). Preliminary experiences with the no-updosing
regimen (initiating SLIT with the maintenance dosage) support the feasibility of this regimen
(48). A randomized trial compared the safety of the traditional updosing regimen with the no-

updosing (49) regimen in 135 patients and found no difference in AEs rate between the twc-r

gioups. Four large randomized trials with grass extracts were performed with the no-updosirrg

iegimen (31-33,50), and their results in term of safety were as favorable as those of tl're stuclies
with the traditional buildup protocol.

CLINICAL IMPLICATIONS

The overall safety of SLIT is confirmed by clinical trials, postmarketing surveillance, and
20 years of clinical use. The following statements summarize the published SLIT literature in

the opinion of the authors (Table 2).
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