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Sublingual immunotherapy (SLIT) is a disease-modifying treatment for respiratory allergies that
has been used for many years in Europe and has also recently been approved for use in
North America. Its use is thus likely to increase. There is more evidence available regarding
SLIT efficacy and its good safety profile, making it an appealing treatment option. The
majority of studies have mostly focused on grass pollens; however, there are now data
available regarding efficacy for other allergens. This review will summarize recent findings
from SUT clinical trials for respiratory allergies, including efficacy, safety, post-discontinuation
effects and use in different age groups. Grass pollen, tree pollen, house dust mite and

ragweed SLIT studies will be evaluated.

Kevworps: allergen immunotherapy e allergic rhinoconjunctivitis ® grass pollen e house dust mite ® ragweed
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Sublingual immunotherapy (SLIT) has been
used in Europe for the treatment of allergic
respiratory diseases for the last few decades. Its
popularity has increased due to the ease of
administration and good safety profile. Three
SLIT tablet preparations have also recently
been approved for use in North America [12].

Well-powered,  double-blind,  placebo-
controlled randomized clinical trials (DBPC
RCT) and meta-analyses have shown SLIT to
be an effective treatment. Updated recommen-
dations for its use have been published by the
World Allergy Organization and American
Academy of Allergy, Asthma & Immunology/
European Academy of Allergy and Clinical
Immunology [34]. Furthermore, more evidence
is now becoming available regarding its long-
term efficacy.

This review will discuss recent findings
from SLIT clinical trials for the treatment of
respiratory allergies. These will include new
evidence regarding efficacy and safety as well
as post-discontinuation effect of treatment.
Furthermore, new information for the use of
allergen immunotherapy (AIT) in different age
groups including the elderly will be explored.

The review has been divided based on the type
of SLIT allergen evaluated in the included
studies: grass pollen, tree pollen, house dust
mite (HDM) and ragweed pollen.

Grass pollens

Grass is the most well-studied allergen causing
allergic  rhinitis/conjuctivitis and  seasonal
asthma.

Sustained efficacy post-discontinuation of
treatment is one of the advantages of SLIT com-
pared with pharmacotherapy. A 5-year, double-
blind, multinational, placebo-controlled trial in
adults showed sustained clinical efficacy and
disease modification 2 years after completion
of 3 years of daily treatment with grass
AIT (Grazax, Phleum pratense 75,000 SQ-T/
2800 BAU, ALK, Denmark). The second
follow-up and final year of this trial showed a
statistically significant and clinically relevant
sustained efficacy of 25% (p = 0.004) on the
rhinoconjunctivitis symptom score in the active
group relative to placebo. The significant reduc-
tion in symptoms was accompanied by less
use of symptomatic medications. A significant
reduction in rhinoconjunctivitis combined score
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was obtained during the fifth season, with an average reduction
of 33% (95% CI: 30-38%) in rhinoconjunctivitis combined
score over the 5 years of the trial. No treatment-related serious
adverse events (AEs) or events of severe systemic allergic reactions
were reported during the 5 years of the trial [s].

Pre- and coseasonal treatment with 300 index of reactivity
(IR) 5-grass pollen sublingual tablet (Stallergenes SA, Antony,
France) administered discontinuously for three consecutive
years has also been shown to be efficacious post-treatment, safe
and well tolerated. In this randomized trial, adult participants
received either placebo or a 300 IR tablet daily beginning
either 4 or 2 months prior to each pollen season and continu-
ing for its duration for three consecutive years. They were
followed over the subsequent immunotherapy-free pollen sea-
son. In 435 patdients included in the year 4 efficacy analyses,
the least-squares mean differences in Average Adjusted Symp-
tom Score (AAdSS) (adjusting the Rhinoconjunctivitis Total
Symptom Score for rescue medication usage) between active
treatment and placebo over the fourth pollen period were
-1.14 (-2.03; —0.26) (p = 0.0114) and -1.43 (-2.32; —0.53)
(p = 0.0019) in the 4 and 2 months groups, corresponding to
229 and -28.5% relative least-squares mean differences
(vs placebo), respectively. The active groups also showed statis-
tically significant differences compared with placebo in Average
Rhinoconjunctivitis Total Symptom Score, Average Rescue
Medication Score and overall Rhinoconjunctivitis Quality of
Life Questionnaire Score [6].

Considering that in real-life clinical practice, the majority of
patients are polysensitized, recent studies have carefully evalu-
ated the sensitization profile of patients receiving SLIT. A large
randomized controlled trial evaluated the grass sublingual
immunotherapy tablet (MK-7243) (2800 BAU P. pratense) in
1501 adults and children with allergic rhinitis with or without
conjunctivitis in North America. In this study, 85% of partici-
pants were polysensitized and 25% also had asthma. Partici-
pants received the treatment at least 12 weeks before and
during the entire grass pollen season. MK-7243 yielded
improvements versus placebo of 23% in the entire-season total
combined score (T'CS), 29% in the peak-season TCS, 20% in
entire-season daily symptom score, 35% in entire-season daily
medication score and 12% in peak-season Rhinoconjunctivitis
Quality of Life Questionnaire. These results show that
MK-7243 was effective in polysensitized grass-allergic individu-
als. In addition, the efficacy was similar in children and adults.
Most AEs were transient local application-site reactions, with
no serious treatment-related AEs or anaphylactic shock. Three
subjects (one placebo, two MK-7243) had moderate systemic
allergic reactions. There were no safety differences in partici-
pants with asthma [7].

Furthermore, a post hoc analysis of pooled data from six ran-
1871)
comparing the efficacy and safety of the SQ-standardized grass
allergy immunotherapy tablet, Grazax (P. pratense 75,000 SQ-
T/2800 BAU, ALK, Denmark), in mono- and polysensitized
subjects found reductions in the TCS to be similar between

domized, double-blind, placebo-controlled trials (n =

mono- and polysensitized subjects, that is, 28 and 26%, respec-
tively. The overall safety profile was also similar in mono- and
polysensitized subjects [8].

SLIT is a good treatment alternative, especially in the case
of children as it is painless compared with SCIT.
A randomized, double-blind, placebo-controlled trial was car-
ried out in 207 children aged 4-12 years with grass pollen-
allergic  rhinitis/rhinoconjunctivitis with/without bronchial
asthma (Global Initiative for Asthma I/II). Participants
received either high-dose grass pollen SLIT or placebo daily
for one pre-/coseasonal period. This study showed significant
reduction in symptoms and medication use in the first grass
pollen season after the start of treatment. The number of well
days and the percentage of responders were greater in the
active group. Furthermore, the treatment was well tolerated
with no serious treatment-related events reported [9].

A 2-year prospective, randomized, double-blind, placebo-
controlled trial comparing the efficacy and the safety of SLIT
given pre-coseasonally and continuously in children allergic to
grass pollen found that both pre-coseasonal and continuous
SLIT were associated with a substantial reduction in the com-
bined symptoms/medication score when compared with pla-
cebo. There were no significant differences between the
regimens (mean difference: 18.1 + 12.4, p > 0.05) with the
exception of nasal symptoms that were lower in the pre-
coseasonal group [10].

In routine medical practice, a prospective, open, non-con-
trolled, non-interventional, multicenter study with 1482 patients
(16.9 children and 13.7% adolescent) found that AIT with
Oralair 5-grass pollen SLIT tablet (Stallergenes) was well toler-
ated by children and adolescents. All symptom scores and
symptomatic medication use were reduced significantly after
1 and 2 years under Oralair treatment compared with the sea-
son preceding AIT. Polyallergic children and adolescents
benefited as much from AIT as monoallergic individuals [11].

Tree pollens

Unfortunately, despite the high prevalence of tree pollen
allergy, there are only limited studies on tree pollen SLIT.
Recently, a prospective, randomized, open, blinded end
point, controlled, single-center study in 74 birch allergic
adults was performed to compare the clinical efficacy and
safety of two sublingual birch pollen products. Patients with
allergic rhinoconjunctivitis due to birch pollen with or with-
out mild intermittent asthma were treated with SUBLIVAC
FIX Birch (a liquid oral preparation) (SUB-B; HAL Allergy)
or Staloral Birch (Stallergenes) once daily for 16-20 weeks.
Treatment with both products was effective by means of
reduction in allergic symptoms during a titrated nasal provo-
cation test to birch pollen. The beneficial treatment effect
was similar in both treatment groups, 33.3% for SUB-B
versus 31.4% for Staloral Birch in the intention-to-treat pop-
ulation. The majority of the AEs recorded were of mild
intensity. The same pattern of AEs was observed for both
products [12].
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In terms of SLIT and seasonal asthma, a 3-year open ran-
domized study was recently carried out in 84 adults with
asthma, which were uncontrolled during the previous birch
pollen season, despite a treatment with budesonide 400 pg/day.
Patients randomly received budesonide 800 pg/day, budesonide
1600 pg/day, budesonide 400 pg/day plus montelukast 10 pg/
day and budesonide 400 pig/day plus carbamylated allergoid of
betulaceae pre-coseasonally. All treatment options, except bude-
sonide 800 ug/day, produced an improvement of mean
monthly asthma control test (p < 0.05). Of note, patients
budesonide  plus
achieved, after 3 years, an appreciable control (asthma control
test mean score 24). Only budesonide together with immuno-

undergoing  low-dose immunotherapy

therapy reduced nasal eosinophils and nasal steroids usage [13].

House dust mite
There has been an increased interest in SLIT for HDM with
randomized controlled trials being carried out in children,
adults and the elderly. Different preparations and doses have
been studied in patients with HDM-associated allergic rhinitis,
or asthma or both.

Bergmann et al. [14] performed a randomized, double-blind,
placebo-controlled, parallel group trial in seven European coun-
tries in 509 adults with HDM-associated allergic rhinitis. The
efficacy and safety of two doses of HDM sublingual tablets
(500 and 300 IR tablets) was assessed over one treatment year
and the subsequent immunotherapy-free year. Over the year
1 primary period, the AAdSS was significantly lower in the
active groups compared with the placebo group. The relative
difference versus placebo was 20.2% for the 500 IR group
and 17.9% for the 300 IR group. There was no significant
difference between the active groups. The onset of action was
at 4 months. Importantly, efficacy of both doses was main-
tained during the treatment-free follow-up year. The partic-
ipants’ global evaluation of treatment success was significantly
higher in the 500 IR and 300 IR groups compared with the
placebo group (p = 0.0206 and p = 0.0001, respectively).
Presence of asthma and sensitization status did not affect
the efficacy results. SLIT was well tolerated with no cases
of anaphylaxis.

A recent trial investigated the efficacy and safety of a stan-
dardized quality HDM SLIT-tablet (ALK, Hersholm, Den-
mark) in 604 subjects 14 years or older with HDM allergic
thinitis and mild-to-moderate asthma. Participants were ran-
domized to daily treatment with one of three active doses
(1, 3 or 6 SQ-HDM) or placebo. The primary end point was
a reduction in inhaled corticosteroid (ICS) dose from the
individual subject’s baseline dose after 1 year of treatment.
The mean difference between 6 SQ-HDM and placebo in the
reduction in daily ICS dose was 81 Lg (p = 0.004). Relative
mean and median reductions were 42 and 50% for 6 SQ-
HDM and 15 and 25% for placebo, respectively. The most
common AEs were local reactions in the mouth. The rate and
severity of AEs were higher for 3 and 6 SQ-HDM than for
1 SQ-HDM and placebo [15].

Following on from this study [15], ICS reduction, Asthma
Quality of Life Questionnaire (AQLQ) and Asthma Control
Questionnaire Score was analyzed post hoc in a subgroup with
daily inhaled corticosteroid use of 400-800 pg and Asthma
Control Questionnaire Score of 1-1.5, corresponding to partly
controlled asthma (n = 108). The benefits of 1 year of treat-
ment in this subgroup were significantly higher than the
residual population. The difference between placebo and
6 SQ-HDM in change from baseline in daily ICS use was
327 ug (p < 0.0001), while it was 0.52 (p = 0.010) for
AQLQ. The treatment effect on ICS reduction and AQLQ
was increased for the subgroup versus the residual population
(ICS reduction: p < 0.001; AQLQ: p = 0.044) [16].

Wang et al. [17) studied the efficacy and safety of 12-month
daily SLIT (300 IR Dermatophagoides pteronyssinus and Derma-
tophagoides farinae extract) in 484 HDM-induced asthmatic
adults in a DBPC RCT performed in China. The primary
efficacy outcome was well-controlled asthma for at least 16 of
the last 20 weeks of treatment. The proportions of patients
achieving well controlled or totally controlled asthma by the
study end were slighty but not significantly greater in the
active treatment group than in the placebo group. Post hoc
analysis by asthma severity revealed significant clinical benefits
in actively treated subjects with moderate, persistent asthma
(n = 175) at baseline, with greater achievement of well-
controlled asthma (p = 0.021) and totally controlled asthma
(p = 0.008), a higher percentage of patients with an Asthma
Control Questionnaire score <0.75 (p = 0.039) and a greater
mean reduction in inhaled corticosteroid use (218.5 and
126.2 g, respectively; p = 0.004). There was no significant
difference for patients with mild asthma. There were no
treatment-related serious AEs.

A DBPC RCT study aiming to investigate how quickly
HDM induces allergic rhinitis symptoms in patients aged
4-60 years will improve with a D. pteronyssinus and D. farinae
SLIT extract found that the total symptom and visual analog
scores in the SLIT group decreased significantly when com-
pared with the placebo controls (p < 0.05) after week 14. In
the SLIT group, the nasal itching score was significantly lower
than the placebo group after week 14 (p < 0.05), while nasal
obstruction and sneezing scores showed a significant difference
after week 22 (p < 0.05) [18].

A study investigating the efficacy of HDM SLIT (D. farinae
extract) in monosensitized and polysensitized children with
HDM-induced respiratory allergic diseases found that the
global clinical parameters had significantly improved after
52 weeks treatment, with no significant difference between the
monosensitized and polysensitized group throughout this
period (all p > 0.05) [19].

The efficacy of AIT in the elderly patients is a neglected area
with only very few studies carried out in this population.
A double-blind, placebo-controlled study of 111 60- to
75-year-old patients with allergic rhinitis confirmed D. pteronys-
sinus and D. farinae allergy were randomized to receive HDM
SLIT (Staloral 300R, Stallergenes) or placebo and were
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monitored for 3 years. The total nasal symptom score decreased
by 44% in the active group and 6% in the placebo group after
3 years of SLIT. This difference was only significant in the
active group (p < 0.05). The total medication score of the
active group decreased significantly by a maximum of 51%
(p < 0.05), whereas the total medication score of the placebo
control group showed an insignificant decrease (p = 0.56). The
treatment was well tolerated with no systemic adverse reactions
during the study [20).

Ragweed pollen
Short ragweed pollen is a significant cause of allergic rhinitis in
North America and in some European countries. Recent studies
have assessed the efficacy of AIT using a ragweed tablet or a
liquid preparation.

North American adults (n = 565) with ragweed pollen-
induced allergic rhinitis/conjunctivitis were treated with a daily
ragweed AIT tablet (MK-3641) (6 or 12 Ambrosia artemisiifolia
major allergen 1 [Amb a 1] units) or placebo before, through-
out and after the ragweed season (=52 weeks). During peak
season, the 6- and 12-Amb a 1 unit ragweed AIT doses showed
21 and 27% improvement in total combined score versus pla-
cebo (p < 0.05). The 6- and 12-Amb a 1 unit AIT doses sig-
nificantly improved daily symptom score and daily medication
score versus placebo (p < 0.05). Peak and entire season efficacy
were comparable. Most treatment-related AEs were mild, oral
reactions. No systemic allergic reactions were reported. One
patient in the 6-Amb a 1 unit group received epinephrine for
sensation of localized pharyngeal edema [21].

In another randomized controlled trial study, in this case
including adults from North America and Europe (n = 784),
participants were treated with a ragweed immunotherapy tablet
containing 1.5, 6 or 12 units of Amb a 1-U or placebo for
52 weeks. AIT with 12 Amb a 1-U was found to be most effec-
tive with the total combined daily symptom/medication score
reduced by 24% during peak ragweed season and 27% during
the entire season compared with placebo. Furthermore, the tablet
was well tolerated and no systemic allergic reactions occurred [22].

Opverall, this ragweed sublingual tablet appears to be well tol-
erated as seen in these two trials as well as in two 28-day safety
studies. Of the 1707 MK-3641-treated subjects, one systemic
(anaphylactic) reaction was reported (0.06%) [23].

A DBPC RCT trial of a glycerinated short ragweed sublin-
gual allergen immunotherapy liquid (RW-SAIL) was performed
in adults with ragweed-related allergic rhinoconjuctivitis and
with or without asthma treated approximately 8-16 weeks
before and through the end of the ragweed pollen season. As
reported by the investigators, during the entire season, there
was a 43% decrease in total combined daily rhinoconjunctivitis
symptom and medication scores (TCS) in subjects treated with
RW-SAIL compared with placebo. Similar decreases were
observed in TCS between the two groups during peak season
(42%) and in daily symptom scores during the entire (42%)
and peak (41%) seasons. The occurrence of AEs was similar
between the treatment groups; most being mild in severity [24].

Expert review & five-year view

More evidence regarding the efficacy and safety of SLIT is now
becoming available [25]. In addition, a recent meta-analysis of
SLIT and pharmacotherapy in pollen-induced seasonal allergic
rhinoconjunctivitis, in an indirect comparison found that grass
pollen SLIT tablets had a greater mean relative clinical impact
than second-generation antihistamines and montelukast and
much the
corticosteroids [26].

With the approval of two grass pollen and one ragweed
preparation now in North America in addition to its already
established use in Europe, it is likely that the use of SLIT is
going to increase and more experience in its use will be

same mean relative clinical impact as nasal

acquired. More data are now also becoming available for peren-
nial allergens such as HDM; however, there is still a need for
well-designed SLIT studies to further assess this as well as iden-
tify the most appropriate preparation and dosing regime.

Overall, there has been an increased call for better designed
SLIT studies. The European Academy of Allergy and Clinical
Immunology has recently published recommendations regard-
ing clinical outcomes in immunotherapy trials for allergic rhi-
noconjunctivitis [27]. These are likely to assist in standardizing
outcome measures in order to enable better analysis of clinical
efficacy and improve the comparability of results.

Cost—effectiveness of AIT is an important area that has
recently attracted more attention. A systematic review of publi-
cations assessing health economics of AIT for a variety of
perennial and seasonal allergic conditions, found that in 23 out
of the 24 publications included AIT (SCIT or SLIT) led to
cost savings compared with symptomatic drug treatment.
When SCIT was compared with SLIT, four out of the six
studies evaluating these two administration routes showed a
favorable result for SLIT [28].

This area should be further explored in order to assess cost—
effectiveness and identify in which groups of patients AIT is
likely to bring the greatest benefits. Ruggeri er al. [29] con-
ducted a posr hoc analysis using the AAdSS to compare the
effect of treatment of allergic rhinitis with 5-grass pollen tablets
versus placebo. It was found that the 5-grass pollen tablet is a
cost-effective treatment for adults with allergic rhinitis with a
medium or high AAdSS.

Furthermore, it would be helpful to identify whether there
are any difference in cost—effectiveness between different prepa-
rations and schedules. A systematic literature review of 20 dou-
ble-blind, randomized, placebo-controlled trials compared four
treatments from the Canadian healthcare perspective in order
to identify the lowest first year cost of AIT for grass pollen
allergic rhinitis among four treatments [30). These included
Oralair SLIT tablets (administered once-daily 4 months before
and 1 month during the allergy season), Grazax SLIT tablets
(administered daily throughout the year) and perennially
administered and seasonally administered SCIT. Twenty trials
were included. Investigators found that in the first year of
treatment, Oralair was associated with significant cost savings
compared with SCIT administered throughout the year, SCIT
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administered seasonally and Grazax administered throughout
the year. It was concluded that the seasonal administration of
Oralair contributed to the product’s favorable cost savings
when compared with perennially administered Grazax and
SCIT. However, the significant cost benefits reported for Ora-
lair versus seasonally administered SCIT are notable.

Adherence is an area of possible concern regarding SLIT as
this is self-administered and treatment for at least 3 years is
currently recommended in order for it to have sustained long-
term effects. Rates of adherence reported in various studies are
highly variable. A systematic review of published research that
assessed adherence or tested interventions to improve SLIT
adherence found that across studies, 55-82% of patients aban-
doned SLIT before completing the recommended course of
therapy [31]. However, adherence rates are difficult to evaluate
as these can vary depending on the type of study, with con-
trolled studies reporting better adherence rates compared with
real-life studies [32]. Furthermore, length of follow-up of partici-
pants can affect rates as adherence may be better when initiat-
ing treatment but decline with time. It is important to focus
research on identifying strategies such as educational or techno-
logical interventions that aim to improve and motivate better
adherence [33].

In the next few years, it is likely that more SLIT studies will
be performed with other allergens such as tree pollens. It is
hoped that better standardized products will be developed
and more data regarding the best treatment schedules, for
example, pre-seasonal, pre-coseasonal will be identified for these
allergens. The allergen exposure chamber developed as a

pharmacodynamic assessment tool to control the environmental
allergens and to avoid problems associated with unpredictable
pollen seasons has previously been used to evaluate the onset of
action and efficacy of a grass pollen 300 IR SLIT tablet [34].
More recently, a sublingual HDM immunotherapy tablet
(MK-8237 Merck/ALK-Abelld) was evaluated in a randomized,
double-blind trial in 124 adults with allergic rhinits/
conjunctivitis with/without asthma that underwent exposure
challenges in a chamber [35]. Allergen exposure chambers have
also been used to assess silver birch SCIT [36], ragweed
SCIT (37 and cat Fel d 1-derived peptide antigen desensitiza-
tion (38]. As allergen exposure chambers have also been vali-
dated for other allergens such as Japanese cedar, it is likely
these will be used in more immunotherapy clinical trials [39-41).

Opverall, SLIT appears to be an efficacious disease-modifying
treatment with a good safety profile. More evidence regarding
its mechanism of action is becoming available [4243]. This infor-
mation is likely to further assist clinicians to decide whether
SLIT is an appropriate treatment for their patients.
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Key issues

e Grass sublingual immunotherapy (SLIT) appears to be effective in polysensitized grass-allergic individuals as well as in grass

monosensitized individuals.

e Treatment with grass SLIT leads to sustained efficacy post discontinuation of treatment.

e Presence of asthma and sensitization status does not appear to affect the efficacy results of house dust mite SLIT.

e SLIT is well tolerated with mild and local reactions being most frequent and only very low rates of systemic reactions.
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