
Allergic disease and specific immunotherapy (SIT)

Adverse events with SCIT

The prevalence of allergic disease has been on the increase in recent
decades, especially in westernized countries. The progression of allergic
disease in children is closely linked to the development of asthma as
children grow up, and together these conditions place a significant
burden on both patients and healthcare systems.
Specific immunotherapy (SIT) is commonly administered by the
subcutaneous route (SCIT) and is currently the only treatment for
seasonal allergic rhinitis (SAR) which modifies the allergic disease
process. By desensitizing patients to specific allergens, the threshold for
the onset of symptoms can be raised

Adverse events with SCIT can be classified as local or systemic.
Local injection site reactions (swelling, redness, pain) are common with
SCIT and usually resolve without treatment. Systemic reactions to
therapy (urticaria, respiratory problems) are less common, and are
usually mild or moderate in nature. Both types of adverse event (AE) can
occur early (within 30 minutes of the dose) or late (up to 48 hours after
dosing), and can be treated with antihistamines, corticosteroids or, if
serious, adrenaline.
For the purposes of this analysis, we have investigated instances of
adrenaline use and reports of serious adverse events (SAEs).ASAE was
considered to be any systemic AE described as serious or of grade 3,
requiring medication for respiratory problems, or including generalized
urticaria.
SCIT is associated with a remote, but real, risk of anaphylaxis. In
previous decades, fatalities have occurred with SCIT, although advances
in SCIT technology and guidelines for SCIT administration have greatly
reduced the risk of anaphylactic shock for patients.
SCIT preparations were initially formulated with allergen extracts. More
recently, the development of chemically modified allergoids with reduced
allergenicity has enabled the formulation of effective SCIT preparations
with improved safety profiles and a reduced risk of anaphylaxis.
The incorporation of an immunological adjuvant, such as
monophosphoryl lipidA (MPL ), to promote a Th1-type immune response
to the delivered allergen may also aid tolerability, by reducing the length of
induction treatment. Ultra short course SCIT (uSCIT) has been shown to
be effective with an annual regimen of four pre-seasonal injections and no
need for subsequent maintenance, compared with induction and
maintenance regimens of 15 - 20 annual injections with conventional
SCIT.
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To assess the safety profile of SCIT with allergen- and allergoid-based
SCIT preparations with respect to serious adverse events and
anaphylaxis.

Selection of data

conventional SCIT

rush SCIT

uSCIT (ultra short course SCIT)

A recent meta-analysis of clinical trials involving SCIT for SAR identified
13 double-blind placebo-controlled studies in which the use of adrenaline
for adverse events was specifically reported. To these studies, we added
data from two published trials which utilized MPL-adjuvanted SCIT
(Pollinex Quattro; PQ), to enable the comparison of uSCIT with
conventional SCIT regimens.

The included studies utilised SCIT regimens based on both allergoids
and allergens/allergen extracts.

SCIT administration regimens fell into one of three categories

• : gradual updosing of allergen during an
induction phase (commonly 1 - 3 months) followed by maintenance
(every 4 - 6 weeks)

• : as for conventional SCIT, but with an accelerated
induction phase (commonly 1 - 2 weeks) before maintenance
therapy

• : four pre-seasonal injections,
given at least one week apart from each other, with no maintenance
regimen required
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Table 1. Characteristics of included trials

Figure 1. Incidence of adrenaline use and SAEs by SIT regimen type

Figure 2. Incidence of adrenaline use by epitope type

The incidences of adrenaline use and SAEs was low for both allergoid-
and allergen-based SIT (Figure 2), although there appeared to be fewer
events of either kind with allergoid-based therapy. This observation
supports the rationale for the use of allergoids as being less likely to
causeAEs compared with allergens or allergen extracts.

The rush SCIT regimen appeared to be associated with a greater
incidence of adrenaline use and SAEs than conventional SCIT. Given that
the rush schedule involves an intensive induction regimen, this
observation could be expected.

There were no reported incidences of adrenaline use or SAEs with uSCIT
regimens in these data. These data relate to fewer uSCIT injections
compared with the SCIT and rush SCIT data. However, the low number of
administered doses of uSCIT is a consequence of its short course of
therapy; in this analysis, more patients received uSCIT (131 patients)
than rush SCIT (91 patients).

There were no incidences of anaphylactic shock in any of the studies.

Anaphylactic shock

These data highlight several issues with the assessment of risk with SIT

• the detail with which AEs were reported was not consistent across
all of the studies, although this can be expected as the data span 25
years

• the comparison of risk of AEs between different regimens is
complicated by differences in their administration schedules.

The risk of anaphylaxis and SAEs with modern SCIT is low in recent
studies where good administration procedures were employed. Fatalities
with SCIT for SAR have predominantly been linked to patients who had
severe, uncontrolled asthma at the time of treatment, highlighting the
need for correct patient selection for SIT.
The combination of allergoids with a shortened administration schedule
in uSCIT appears to offer a desirable decrease in the risk of SAEs.
However, further data are required to confirm this observation.
Properly-administered SCIT, with a low risk of SAEs, has the potential to
offer thousands of patients ongoing relief from the symptoms of SAR and
the need to take symptomatic medication. As such, there are
considerable economic advantages to SCIT, providing the risk of SAEs
can be minimized. These data suggest that current practices and
technologies are capable of minimizing this risk, and as such there is
much scope to increase the uptake of SCIT in patients with SAR.
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Overall, 805 patients received 13,990 doses of SIT, comprised of 10,940
doses of allergen-based SCIT (471 patients) and 3050 doses of allergoid-
based SCIT (331 patients). The length of treatment varied up to 3 years,
although for the purposes of this analysis only the number of injections
administered has been taken into account. This number has been
calculated from the administration schedule where not explicitly stated.

The characteristics of the included trails are shown in Table 1.

Incidence of SAEs and adrenaline use

There were 18 instances of adrenaline administration (14 allergen, 4
allergoid), most commonly given for respiratory symptoms.

We classified 41 events as serious (33 allergens, 8 allergoid). These were
mostly non-life-threatening respiratory symptoms and generalised
urticaria.

The incidence of SAEs per patient for allergoid- and allergen-based SCIT
regimens was 5.7% for conventional SCIT, and 8.8% for rush SCIT. No
SAEs were reported for uSCIT (Figure 1).

The risk of serious adverse events and anaphylaxis with current SCIT
regimens is low.
SCIT can be administered safely provided that patients are selected
appropriately and the administration is carried out in accordance with
good practice.
Use of allergoids and adjuvants (e.g. MPL) may help to reduce the
incidence of serious adverse events.
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