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ABSTRACT
Allergen Immunotherapy (AIT) is aimed at treating allergy by modifying the immunological response to allergens. 
However, administration of the causative allergen by Subcutaneous Immunotherapy (SCIT) to a sensitized patient 
may result in severe, and rarely fatal, systemic reactions. The identification of risk factors for anaphylaxis, especially 
concomitant uncontrolled asthma, has led to a significant reduction, but not yet elimination, in fatalities. The 
option of Sublingual Immunotherapy (SLIT) has been shown to be safer, with no fatalities reported thus far and 
including rare episodes of anaphylaxis, but the fact that the treatment is self-administered by the patient requires 
precautions and careful education.
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INTRODUCTION

The birth of Allergen Immunotherapy (AIT) dates back to 1910, 
when Noon tried to treat the grass pollen allergy by administering 
increasing doses of a pollen extract through subcutaneous 
route [1]. This treatment was purely empirical, given that the 
pathophysiological mechanisms of allergy were totally unknown, 
but it was able to reduce allergic symptoms. At the same time it was 
apparent that the injection of pollen extracts could cause systemic 
allergic reactions, including anaphylaxis. In the 1980s, when 
pathophysiological knowledge was significantly advanced and 
clinical efficacy had been demonstrated in numerous randomized 
placebo-controlled trials, the introduction of high biological 
potency products was associated with a series of fatal reactions 
that prompted careful reconsideration of the role of AIT [2,3]. The 
quest for safer methods led to the development of allergoids, which 
were aimed at reducing allergenicity while leaving immunogenicity 
unchanged. This was obtained by polymerizing the native 
allergens by using cross-linking agents, such as glutaraldehyde or 
formaldehyde, or with subsequently developed techniques such as 
formalinized alum-absorption and use of agents such as L-tyrosine 
or monophosphoryl lipid A as adjuvants [4] The other important 
step was the introduction, as alternative route to Subcutaneous 
Immunotherapy (SCIT), of Sublingual Immunotherapy (SLIT) 
which has been widely used in the last 30 years [5]. Both approaches 
resulted in satisfactory safety profiles, with no fatalities and rare 
anaphylactic reactions. 

DISCUSSION

The progress of SCIT safety

A major advance has been the recognition of uncontrolled asthma 
when receiving the allergen injection as a critical factor for fatal 
and near fatal reactions [6]. Avoiding this risk resulted in a 
significant reduction in fatal reactions, but not their disappearance. 
A further risk factor is the administration of too high allergen 
doses. For example, comparing different dosages of the dust mite 
major allergen Der P 1, very different rates of Systemic Reactions 
(SRs) were observed, corresponding to 20% and 43% with the 
maintenance dose of 7 mcg and 21 mcg, respectively [7]. A recent 
review listed the factors enhancing the risk of anaphylactic reactions: 
they were previous SRs to SCIT, lack of dose reduction during the 
peak pollen season in patients with strong responses to skin tests, 
and physician’s error in administering SCIT, such as mistaken 
patients identification and administration of wrong allergen 
extract. This makes recommendable that patient identification 
and verification the allergen extract to be administered is done by 
two different health workers and [8]. When risk factors for SRs 
are recognized, prevention by premedication would be feasible; 
however antihistamines prior to allergen injection have been shown 
to be effective in Hymenoptera venom immunotherapy [9], while 
there are no convincing data for respiratory allergy. Otherwise, 
there is evidence on the capacity to prevent SRs of the anti-IgE 
antibody omalizumab, as demonstrated by four randomized, 
placebo-controlled trials in patients with respiratory allergy [10], 
while a dose dependence of protection was reported for venom 
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immunotherapy [11].

The SLIT safety, from liquid preparations to tablets

The first generation of SLIT products was based on liquid 
preparations from the most important allergen sources, including 
pollens, dust mites, molds, and animal epithelia, with variable 
allergen dosages according to different producers. When the safety 
of various preparations was analyzed, differently from SCIT, no 
dose dependence of adverse reactions (mostly consisting of local 
reactions at the site of contact with the allergen), was found [12]. 
Nevertheless, extremely high allergen doses were later reported 
to cause anaphylaxis, as reported in the case of a patients who, 
after three years of SLIT, had not taken doses for three weeks and 
then recovered all doses not taken previously in one solution [13]. 
The new generation of SLIT products in tablets was driven by 
the need to fulfill the requirements from regulatory agencies in 
terms of standardized quality [5]. These products ensure batch-to-
batch reproducibility of allergenic potency and enable high quality 
standards. However, the superior allergenic potency was sometimes 
associated with anaphylactic reactions. The first report concerned 
two patients admitted to SLIT by one-grass pollen tablets (which 
starts directly with the maintenance dose) because of previous 
severe SRs to SCIT, who developed anaphylaxis at the first dose 
[14]. This event prompted the recommendation by the European 
Academy of Allergy and Clinical Immunology to avoid SLIT with 
no buildup phase in patients with previous severe SRs to SCIT 
[15]. Regarding the trials with dust mites, one measured in Index 
of Reactivity (IR) and the other in SQ (Standardized Quality), a 
dose dependence of adverse reactions was apparent, since among 
the different doses tested those most affected by reactions were the 
highest, i.e, 500 for the IR product [16] and 6 for the SQ product 
[17]. Treatment was stopped due to reactions in 11% and 2%, 
respectively. Also global analyses are available. Nolte et al. analyzed 
the safety data from 29 trials including one-grass pollen, ragweed 
pollen, and dust mite tablets. Despite no systemic reaction was 
classified as severe, epinephrine was administered 7 times with 
ragweed, 8 times with dust mite, and 10 times with one-grass SLIT 
tablets. Of note, epinephrine was also administered to 9 placebo-
treated patients. The authors concluded that epinephrine use for 
adverse events to SLIT tablets, mostly occurring within the first 
week of treatment and not being severe, is uncommon [18]. In a 
meta-analysis of 65 randomized placebo controlled trials of SLIT 
in patients with allergic asthma, in which patients with previous 
reactions to AIT were not admitted, the authors concluded that 
“SLIT may be a safe option for people with well-controlled mild-
to-moderate asthma and rhinitis who are likely to be at low risk of 
serious harm” [19]. 

CONCLUSION 

The identification of risk factors for severe SRs led to a significant 
reduction in fatalities to SCIT, although complete prevention has 
not yet been achieved. SLIT, born with the aim of a higher safety, 
met this need, since no fatality has ever been reported. However, 
since the treatment is self-administered by the patient, it is essential 
that the first dose is received under medical supervision and that 
the patient receives all information to avoid dosing errors.
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