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Sublingual immunotherapy in allergic rhinitis: indications, 
efficacy and safety  

SUMMARY 
Sublingual immunotherapy (SLIT) is now an established treatment for allergic rhinitis. Whilst several systematic reviews have now 
confirmed clinical efficacy and safety, recent analysis also confirms that therapeutic benefit persists for several years after the com-
pletion of SLIT. Such findings, along with the obvious ease of administration of sublingual preparations, have clearly promoted 
SLIT as an attractive option for treatment of allergic rhinitis resistant to medical treatment. This article reviews the development, 
efficacy and safety of SLIT in allergic rhinitis and the current indications for its use. 
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Allergic rhinitis 
Allergic rhinitis affects up to 25% of Western populations. It is a 
major health burden, not only as a result of the high prevalence 
and the associated economic costs, but also because of the 
significant effect the disease has on individual wellbeing, perfor-
mance at school or work and overall quality of life (1). The Allergic 
Rhinitis and its Impact on Asthma (ARIA) document has moved 
on from the terms seasonal or perennial allergic rhinitis, which 
does not take into account warmer climates where pollens can 
be present year-round. Instead it defines the disease according 
to symptom duration and severity and thus allows a more 
global classification of the disease and immediately links allergic 
rhinitis to the adverse effect it has on function and wellbeing 
in an individual. This concept is outlined in Figure 1, as adapted 
from the ARIA guidelines (1). Such a practical classification allows 
the severity of disease to be matched to an appropriate stage of 
pharmacotherapy. 

Clinical symptoms 
The occurrence of two or more nasal symptoms of congestion, 
rhinorrhoea and nasal irritability (sneeze/itch) in relation to 
allergen exposure along with demonstration of IgE-specific sen-
sitisation is diagnostic of allergic rhinitis. Ocular symptoms are 

common, particularly so in pollen-related rhinitis and the term 
allergic rhinoconjunctivitis may be more appropriate. In Europe, 
predominant sensitisation is to the house dust mite (HDM) spe-
cies Dermatophagoides pteronyssinus, with a median prevalence 
of 21.7% followed by grass pollen (predominantly Timothy 
grass or Phleum pratense) at 16.9% (2). Individuals with persistent 
symptoms that are moderate-severe should be considered for 
treatment with immunotherapy. As such, particularly in the UK, 
failure of maximal pharmacotherapy (topical corticosteroids and 
antihistamines) should suggest immunotherapy as a treatment 
option. The treatment approach is summarised in Figure 2. 

Immunotherapy
Allergen specific immunotherapy (SIT) involves repeated admi-
nistration of the allergen causing disease. The therapeutic aim 
is to induce sustained immunological tolerance to the specific 
allergen such that subsequent exposure fails to induce clinical 
symptoms. This is termed desensitisation and with time can 
alter the clinical course of the disease (1). Double-blind rando-
mised placebo-controlled (DBRPC) clinical studies and robust 
meta-analysis have confirmed efficacy in allergic rhinitis. As a 
result, the World Health Organisation (3), the European Academy 
of Allergology and Clinical Immunology (4), the World Allergy 
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Organisation position paper (5), the British Society for Allergy 
and Clinical Immunology (6) and the American Academy of Al-
lergy, Asthma and Immunology and the American College of 
Allergy Asthma and Immunology (7) consensus documents all 
recommend SIT for individuals with moderate to severe allergic 
rhinitis. 
SIT has traditionally been administered using subcutaneous in-
jections (termed subcutaneous immunotherapy or SCIT) and at 
present is the only form of SIT approved by the Food and Drug 
Administration (FDA) agency in the USA. However, the neces-
sity for frequent hospital visits, sometimes for 3 years or more 
is inconvenient, the discomfort of injections such as local pain, 
itch and swelling are relatively common and the more serious 
adverse events of anaphylaxis and death still occur. Such difficul-
ties have led to a focus on the development of modified extracts 
or alternative routes of delivery. Sublingual immunotherapy 
(SLIT) offers an alternative approach, which can overcome many 
of the concerns associated with SCIT. Several DBRPC studies 
now confirm therapeutic efficacy. As a result, SLIT is an attractive 
therapeutic option. 

Immunotherapy in allergic rhinitis
Despite maximal medical therapy using nasal steroids, anti-his-
tamines, leukotriene inhibitors and nasal douching, a proportion 
of patients with allergic rhinitis are left with severe and debi-
litating symptoms (8). In this severe failure to respond group, sub-
cutaneous immunotherapy (SCIT) has provided effective clinical 
intervention with sustained clinical improvement, even after 
discontinuation of treatment. Although modified extracts with 
reduced IgE binding such as chemically modified extracts (al-
lergoids) improve safety and reduced the number of injections, 
and modified recombinant allergens or peptide fragments are in 
development, some patients find injected therapy inconvenient. 
SLIT offers improved safety and convenience in that it can be 
used away from a hospital setting.

Major aeroallergens in allergic rhinitis 
Grass Pollen
Grass pollen is estimated to affect 90% of hay fever sufferers and 
grass-specific immunotherapy accounts for one third of specific 
immunotherapy undertaken in Europe (3). It is directed against 
the common grasses in the Pooideae subfamily. The very similar 
morphology between the pollens in the subfamily leads to IgE 
cross- reactivity which makes it difficult to determine which 
pollen is responsible for sensitisation (9), although geographical 
location and a pollination calendar maybe helpful. SLIT products 
specific to one grass and mixed grasses are currently in clinical 
use and discussed later.

Tree Pollen
Tree pollens implicated in allergic rhinitis are extensive and 

include alder (Alnus), birch (Betula), willow (Salix), poplar (Popu-
lus), cedar (Cedrus), hazel (Corylus), hornbeam (Carpinus), horse 
chestnut (Aesculus), pine (Pinus), plane (Platanus), linden/lime 
(Tilia) and olive (Olea). In northern Europe birch pollen is the 
most prevalent form of tree induced allergic rhinitis, accounting 
for up to 15-20% of individuals. 

Weeds
Ragweed (Ambrosia) and mugwort (Artemisia) are both com-
monly implicated in weed-induced allergic rhinitis, and have 
almost identical pollination season towards late July onwards. 
Parietaria species of the Urticaceae (nettle) family can thrive 
particularly in Mediterranean regions, sometimes all year round 
such as in Southern Italy leading to perennial symptoms of al-
lergic rhinitis. 

House Dust Mite (HDM)
Dermatophagoides pteronyssinus (D.pt) (European mite) and 
Dermatophagoides farinae (D.f ) (American mite) are the most 
common mite species present world-wide. Although other 
mites maybe relevant in some Mediterranean populations, in 
Northern Europe sensitisation to the major allergen in D.pt, Der 
p1, the main immuno-dominant protein, leads to up to 80% 
of allergic reactions in HDM sensitised individuals. Whilst D.f is 
less common in Europe, its major allergen Der f1, shows 82% 
homology to Der p1 and is also a potent inducer of IgE mediated 
allergic inflammation. The main allergen proteins are found in 
high concentration in the dust mite faeces and outlast the life of 
the mite itself. SLIT formulations with HDM extract incorporate 
standardized D.pt and D.f allergen. 

Sublingual immunotherapy development
It was Leonard Noon that demonstrated the efficacy of subcu-
taneous injections of pollen allergen for hayfever in 1911 and 
the progress made in the last hundred years has been reviewed 
in detail recently, as part of the centenary celebrations of im-
munotherapy (10). The clinical benefits of immunotherapy were 
obvious from very early on and led to the establishment and 
maintenance of subcutaneous immunotherapy (SCIT) as the 
dominant form of immunotherapy for allergic rhinitis. However, 
definite data demonstrating the clinical efficacy of SCIT in the 
form of a DBRPC study only appeared in 1965, specific to rag-
weed induced allergic rhinitis (11). This was a landmark study that 
brought to an end an era of unsupported clinical claims. The 
almost epidemic increase in the proportions of allergic patients 
that could benefit from immunotherapy was apparent and since 
then several well-deigned studies have demonstrated the clear 
benefits of treatment with SCIT and meta-analysis confirms 
significant clinical efficacy (12). 
However, the risks associated with SCIT had become very ap-
parent to practising clinicians and a report by the Committee 

Corre
cte

d pro
of



3

Sublingual immunotherapy in allergic rhinitis

on Safety of Medicines (UK) in 1986 further highlighted safety 
concerns by reporting on SCIT-associated deaths. As a result, 
strict restrictions were placed on how and where SCIT could 
be undertaken in the UK, and the report pressed for the safety 
of immunotherapy to be revaluated world-wide. The required 
time commitment for hospital attendance at specialist allergist 
centres undertaking SCIT was inconvenient for patients and the 
need for significant staffing resources and hence cost to support 
such services, added further burden to SCIT. Thus, the urgent de-
velopment of safer, more cost-effective and less intensive forms 
of immunotherapy was urgently needed. As a result, interest in 
oral delivery of allergen was reignited. 
The first DBRPC trial with sublingual drops in HDM induced aller-
gic rhinitis was undertaken in 1986 (13). It was a cross-over study 
and used a droplet formulation of HDM extract. The lowest 
concentration of serially diluted allergen extract that failed to 
further increase wheal size on intradermal administration, thus a 
HDM concentration specific to each participant, was used as the 
SLIT dose. A volume of 0.1 ml was taken sublingually four-times 
a day. Despite only limited patient numbers that completed the 

active treatment arm, significant improvements in nasal air flow 
and less reactivity to nasal HDM provocation was demonstrated. 
Such encouraging findings pressed the need for further detailed 
studies. 
The more recent trials have been robust in design and outcome 
evaluation. As such it is only now that acceptance of SLIT as a 
serious alternative to SCIT is emerging, and has rapidly become 
the most prescribed form of immunotherapy in Europe. Recent 
positive DBRPC studies in the United States have also begun to 
alter the American stance on SLIT (14,15) and it is hoped that FDA 
approval will be forthcoming in the near future (16). 

Indications for immunotherapy
A clear history relating exposure to a specific allergen inducing 
clinical symptoms consistent with that of allergic rhinoconjunc-
tivitis.
Confirmation of sensitisation to allergen elicited in clinical his-
tory through either skin prick test or specific IgE in serum. 
Complete future allergen avoidance is not possible.
Failure to respond to maximal medical therapy (although SLIT 

Figure 1. Classification of allergic rhinitis (adapted and modified from the ARIA guidelines). Allergic rhinitis is classified on the basis of duration and 

severity of symptoms in the ARIA document. This is a practical and clinically relevant classification which dictates the stage of pharmacotherapy that 

should be instigated. Patients with moderate-severe disease that is persistent should be considered for immunotherapy, particularly if they have 

failed maximal pharmacotherapy. 
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can be used as initial therapy at the discretion of the clinician) (5).

Contraindications for sublingual immunotherapy
Oral mucosal disease (oral lichen planus, ulceration or oral my-
cosis for example).
Malignancy, autoimmune disease, immune complex disease, 
severe immune deficiency or concurrent immunosuppressive 
administration.
Pregnancy (although patients can continue therapy in the 
absence of any systemic side effects at the discretion of the 
clinician).
Co-medication with a beta-blocker (including eye drops). 
Anaphylaxis to the SCIT formulation of allergen (cautious use).

SLIT formulations
Sublingual aqueous droplets
Allergen drops are placed underneath the tongue and held for 
several minutes and subsequently swallowed with the saliva. 
This allows rapid allergen absorption into the extensive vascular 

and lymphoid system of the buccal mucosa. There is probably 
a role for gastrointestinal absorption of allergen as analysis of 
clinical efficacy data suggests less benefit with sublingual ‘hold 
and spit’ regimes (17). As such ‘sublingual hold–swallow’ is recom-
mended and currently used.

Sublingual tablets
The preparations are formulated to be rapidly absorbed into the 
sublingual mucosa and subsequent swallow a minute later of 
saliva may allow any unabsorbed allergen to be sampled by the 
gut associated lymphoid tissue (GALT). The extensive distribu-
tion of GALT and the potency by which this lymphoid organ can 
induce antigenic tolerance is important. As such oral enteric 
coated tablet preparations of allergen that are directly swal-
lowed and can bypass the stomach with pH dependent release 
of allergen in the small intestine have also been investigated in 
the past, but were associated with significant gastrointestinal 
symptoms (18,19).

Figure 2. Immunotherapy in allergic rhinitis. Immunotherapy is currently considered for individuals with moderate-severe persistent allergic rhinitis, 

usually when failing maximal pharmacotherapy. Given the convenience of SLIT and excellent safety profile, immunotherapy may even be indicated 

early on, along-side pharmacotherapy (as indicated by the dotted line). As allergen-specific tolerance develops, a gradual step-down in medication 

can often be achieved. 
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SLIT clinical efficacy 
The early studies in relation to SLIT lacked robustness to draw 
any definite conclusions but suggested clinical efficacy and 
adequate safety to pursue larger and more rigorous studies. 
Rapid expansion in such studies has provided definite data for 
meta-analysis/systematic review (i.e. considered Grade A based 
evidence). In the initial assessment combining both children 
and adults by Wilson and colleagues in 2003, 22 DBRPC studies 
up to 2002 fulfilled the Cochrane Foundation methodology 
confirmed criteria for inclusion. The clinical response in 979 
individuals was evaluated (17). Only 5 studies were in children. 
There was significant trial heterogeneity that made analysis less 
straightforward. There were 6 studies in relation to house-dust 
mite, with 4 studies for grass and 5 studies with Parietaria. Only 
2 studies focused on olive tree and there was 1 study each for 
cat, tree and the genus Cupressus (trees and shrubs native to 
warm temperate regions in the northern hemisphere). A total of 
17 studies used sublingual drops with ‘hold and swallow’; 3 with 
‘hold and spit’ and only 2 studies evaluated sublingual tablets. 
There was further significant study heterogeneity in terms of 
disease evaluation. Nevertheless, a significant reduction in 
symptoms (p = 0.002) and medication usage (p = 0.0003) was 
seen, with no information as to whether any particular allergen 
extract or formulation was particularly more effective. However, 
there was no significant demonstration of benefit for children 
at this time, probably a reflection of the limited total numbers 
evaluated. Importantly SLIT was confirmed as safe, with only 
minor adverse events reported. 

Efficacy of SLIT in children 3-18 years of age was confirmed by 
meta-analysis in 2006 (20). The authors evaluated only 10 out of 
70 articles identified from 1990 to 2004 and confirmed a reduc-
tion in symptoms (p = 0.02) and medication use (p = 0.03), with 
the suggestion that treatment duration more than 18 months 
was relevant. Despite heterogeneity of the trials evaluated, 
pollen SLIT appeared more effective than mite desensitisation 
therapy. 

There has been such a rapid revival in the interest in SLIT that 
further meta-analysis in 2010 incorporates a total of 49 studies 
up until August 2009 (21). In addition to evaluating the overall 
clinical efficacy, the authors here also investigated key immu-
nological responses implicated with tolerance induction and 
sustenance. The significant findings here were that studies with 
grass pollen were now increased to 23, house dust mite to 8, 
whilst Parietaria was 5, tree was 9 (2 birch, 2 olive, 3 cypress 
and 2 mixed trees), and there was only 1 study in relation cat al-
lergen desentisation. There were 15 studies specific to children. 
The reduction in clinical symptoms (p < 0.00001) and medicati-
on use (p < 0.00001) was highly significant. The greater number 
of total patients allowed more robust subgroup analysis. Treat-

ment effect in children was not shown as equivalent to adults. 
Subgroup analysis confirmed symptom score reduction at p < 
0.00001 for grass pollen SLIT from a total of 23 studies, whilst 
HDM and tree pollen SLIT were still significant at p = 0.02 only. 
Both the droplet and tablet forms of SLIT were highly effective 
(p < 0.00001). In addition further meta-analysis has confirmed 
significant clinical benefit in the reduction of allergic conjuncti-
vitis symptoms with SLIT (22).
Meta-analysis dedicated to SLIT with HDM identified a total of 
8 studies that were suitable for review (23). However, it failed to 
identify significant clinical efficacy in terms of symptom reduc-
tion and medication use when children and adult studies were 
evaluated separately. Pooled analysis only led to a statistically 
significant outcome for symptom improvement (p = 0.02) and 
medication reduction (p = 0.04). Heterogeneity of study proto-
cols and different SLIT preparations, along with relatively small 
numbers of patient at a total of 382 will have also affected ana-
lysis outcomes. As such, the up-take of SLIT for HDM induced al-
lergic rhinitis has been limited, although several DBRPC studies 
using more refined SLIT products with standardised protocols 
are in progress, and the results are eagerly awaited. 

Immunological tolerance induction by SLIT
Allergen specific IgE is present on the surface of mucosal mast 
cells (MC) bound by the high affinity IgE receptor FcεRI. Allergen 
impacts against the nasal mucosa and is recognised and bound 
by the allergen-specific IgE. The allergen cross-linking of two or 
more FcεRI-IgE complexes leads to MC activation, degranulation 
and subsequent release of inflammatory mediators that initiate 
the immediate rhinitis symptoms of sneezing, rhinorrhoea and 
congestion (i.e. induction of acute inflammation). Professional 
antigen presenting cells (called dendritic cells or DCs) also take 
up allergen and present processed allergen peptide to naïve T 
cells, which then undergo activation and differentiation to Th2 
cells that drive allergic inflammation. This leads to the further 
generation and release of important cytokines such as inter-
leukin (IL)-4 (promotes further IgE synthesis from B cells), IL-5 
(recruits eosinophils to the nasal tissue and promotes eosinophil 
survival) and IL-13 (a powerful cytokine implicated in driving 
several aspects of airway allergy). Thus chronic inflammation 
ensues that is frequently exacerbated with recurrent allergen 
exposure. 
We are still in the process of understanding the exact mechanis-
ms by which SLIT confers therapeutic efficacy and has recently 
been reviewed in detail (24). The current concepts are outlined 
in basic form in Figure 3. The oral mucosa is a site of natural 
immunological tolerance. The local dendritic cells (termed oral 
Langerhans cells or oLCs) can directly up-take allergen. This step 
maybe dose-dependent, with a higher allergen dose leading to 
a more enhanced response, explaining why high-dose allergen 
SLIT seems to confer greater clinical efficacy (25). This leads to an 
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altered oLC- naïve T cell interaction, directly in the sublingual 
mucosal surface and also on reaching the draining lymphoid 
tissue of the mouth. As such, the generation of an altered (less 
allergenic) T cell phenotype is favoured (i.e. Th1 cells) and T cells 
that regulate inflammation (termed T regulatory cells or Tregs) 
are generated. Production of key anti-inflammatory cytokines 
(such as IL-10 and TGF-β1) will attenuate several aspects of 
airway inflammation and alter B cell responses. The latter is ma-
nifested by sustained increases in allergen-specific IgG1 and IgG4 
antibodies that can functionally ‘block’ key allergic events such 
as IgE binding of allergen (Figure 3). Such antibodies have been 
demonstrated as surrogate markers of immunological tolerance 
after grass-pollen immunotherapy (26). Within a short period such 
potent immunological events begin to counteract and atte-
nuate key steps of the IgE mediated allergic cascade. Allergen 
tolerance is achieved and the clinical translation is a reduction of 
symptoms and medication use despite continued inhalational 

allergen exposure.

SLIT products
We will discuss selected registered products that have current 
market dominance in the UK. The list is not exhaustive given the 
space constraints of the article. 

Sublingual Tablets
SLIT in tablet formulation allows the delivery of a more uniform 
high allergen dose and enhanced local application compared to 
sublingual droplet formulations that rapidly disperse. This will 
probably enhance local uptake by mucosal antigen presenting 
cells (dendritic cells) of the sublingual mucosa and potentially 
offer greater clinical efficacy. As such, much of the more recent 
focus has been into the development of tablet formulations of 
SLIT, particularly in relation to treatment of grass pollen induced 
seasonal allergic rhinitis. 

Figure 3. Mechanisms of sublingual immunotherapy (SLIT). In allergic rhinitis, low doses of aeroallergens drive the IgE mediated allergic reaction in 

the nasal mucosa. The allergic pathway is predominantly driven by the Th2 subset of T cells, which are promoted by dendritic cells (DC) of the nasal 

mucosa. In contrast, when high dose allergen is delivered via the sublingual mucosa, the local DCs termed oral Langerhans cells (oLCs), which are 

intrinsically tolerogenic, drive naïve (Th0) T cells into the Th1 subset along with the generation of T cells (collectively termed T regulatory cells or 

Tregs) that suppress Th2/Th1 cells through both cell-cell contact mediated inhibition and generation of the anti-inflammatory cytokines IL-10 and 

transforming growth factor (TGF)-β1. In addition, the generation of allergen specific IgG1/IgG4 functional inhibitory antibodies that can compete 

with and block key IgE-allergen binding mediated signalling events is important. 
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Grazax®

Grazax® (ALK Abelló, Hørsholm, Denmark) is a sublingual im-
munotherapy tablet that is formulated as a compact lyophilisate 
form containing standardised allergen extract of pollen from 
Timothy grass (Phleum pratense). The allergen dose is 75,000 
standardised quality (SQ-T) units per tablet and is taken on a 
daily basis. The lyophilisate is placed underneath the tongue 
for at least one minute and the saliva then swallowed. Optimal 
benefit is seen when taken at least 8 weeks before the onset 
of the pollen season (27). Robust efficacy and safety data from 
15 randomised DBRPC and 10 observational studies (involving 
over 2000 adults and 500 children) is available (28). The product 
has been launched in Europe. Grazax is licensed for adults and 
children 5 - 16 years of age with grass-pollen induced allergic 
rhinitis. Timothy grass (Phleum pratense) demonstrates strong 
cross-reactivity with other Pooideae members such as rye 
(Lolium species), meadow fescue (Festuca species), orchard/
cocksfoot (Dactylis species), redtop/bent/velvet (Agrostis species), 
sweet vernal (Anthoxanthum species) and bluegrass/June (Poa 
species). It will have some cross-reactivity with Johnson grass 
(Sorghum halepense). These are all major pollen aeroallergens. 
Phase III studies with sublingual Phleum pratense 75,000 SQ-T 
have recently been completed in North America (15), a necessary 
measure if FDA approval is to be sought. 

The first trial was a dose finding study with initiation of tre-
atment 8 weeks prior to the grass pollen season, and it was 
shown that clinical benefits were most apparent in the study 
arm that received the highest dose of allergen at 75,000 SQ-T 
units (15mcg) (25). The subsequent GT-08 study used 75,000 SQ-T 
units a day, starting therapy 16 weeks prior to the grass-pollen 
season, and continued uninterrupted for 3 years with a further 
2 years double-blinded follow up. All subjects had moderate 
to severe seasonal allergic rhinitis from grass pollen. Both the 
interim analysis at 2 years (29) and at study completion after 3 
years of treatment (30) confirmed significant improvement in 
the rhinoconjunctivitis symptom and medication scores along 
with improvement in rhinoconjunctivitis quality of life. Com-
mencement of treatment at least 8 weeks or longer before the 
pollen season is needed to confer greater treatment efficacy (27). 
Importantly, clinical tolerance to grass pollen was maintained 2 
years after cessation of treatment with the combined symptom 
and medication scores demonstrating a 33% reduction in the 
group that had received active treatment compared to placebo 
(31). A biomarker of immune tolerance IgG4 specific to grass aller-
gen progressively increased in serum during the active study pe-
riod, and this increase was sustained after cessation of therapy 
albeit at slightly lower levels, coinciding with the observation of 
clinical tolerance to grass pollen for the 2 years post treatment 
(31). Reassuringly no safety issues have been raised in this follow 
up period. 

Oralair®

Oralair® (Stallergenes, France) is a five-grass sublingual tablet 
for grass-pollen induced rhinoconjunctivitis. It is indicated for 
adults and children from 5 years onwards. The active allergen 
is a composite of 5 grass species: perennial rye grass (Lolium 
perenne), meadow grass (Poa pratensis), timothy grass (Phleum 
pratense), cocksfoot (Dactylis glomerata) and sweet vernal grass 
(Anthoxanthum odoratum). A dose ranging study in adults 
administered the 5-grass sublingual tablet (placebo versus 
100-IR, 300-IR or 500IR) on a daily basis, commencing 4 months 
before the onset of the grass pollen season and till end of the 
season. It was confirmed that both the 300-IR and 500-IR doses 
were equally effective in reducing clinical symptoms (32). Adverse 
events were related to local mucosal contact symptoms only. 
The 300-IR dose was recommended for clinical use, as the lower 
dose was associated with less adverse events. Clinical efficacy 
is demonstrated as early on as the first season, and studies 
indicate seasonal dosing protocols are effective (33). Such efficacy 
and safety has also been confirmed in the paediatric population 
5 to 17 years of age (34). Thus treatment is commenced 4 months 
before the grass pollen season and stopped only at the end 
of the season for a total of 3 seasons but can be extended to 5 
seasons if needed. Unlike Grazax, it does not have to be taken all 
year around which is advantageous in terms of patient conveni-
ence and overall cost.

Droplet formulations
Droplet formulations have been the mainstay of SLIT so far. 
In the meta-analysis by Wilson and colleagues, evaluating the 
efficacy and safety of SLIT (17), nearly 50% of the studies were 
in relation to use of drops provided by the Staloral® range of 
allergen extract products (Stallergenes, France). There are four 
studies in relation to grass pollen (35-38), three in relation to tree 
pollen (39-41) and three studies with weed extract (42-44) that con-
firm clinical efficacy in allergic rhinitis. With HDM, two studies 
show clinical efficacy (45,46), but one study clearly failed to show 
any difference from the placebo arm (47). In the most recent study 
over 12 months and then open-label treatment for a further year 
in the active group, the authors demonstrated clinical impro-
vement at 12 months (p < 0.05 for rhinitis symptoms and p < 
0.001 for QOL), which was maintained at 24 months (46). Similarly, 
significant improvement in QOL was seen at both time points 
(p < 0.001 and p < 0.01, respectively). The clinical improvement 
was associated with increased levels of markers of immunologi-
cal tolerance (IL-10 and TGF-β1) along with decreased levels of 
inflammatory cytokines such as IL-13/IL-4. Overall, the studies 
related to droplet formulation have not been as robust as stu-
dies performed with tablet preparations, but still suggest clinical 
efficacy when administered to appropriately selected patients. 
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SLIT safety 
It is generally accepted that SLIT is safe. Evaluation of sixty stu-
dies in the recent Cochrane meta-analysis reported local sublin-
gual/oral side-effects as the main adverse event and were only 
mild to moderate in severity (21). Buccal pruritus and non-spe-
cified oral symptoms were reported as 1.6 and 2.1 total events 
per patient, whilst labial oedema (0.09 total events per patient), 
buccolingual oedema (0.22) and throat irritation (0.3) were also 
present. Systemic adverse events were not life threatening, 
ranging from skin itch (0.04), urticaria (0.03) and gastrointestinal 
symptoms (0.14) to rhinitis (1.45), conjunctivitis (2.95), asthma 
(0.1) and cough (0.93). None required intervention and were of-
ten self-limiting within a few weeks of undertaking continuous 
daily SLIT. Importantly, there were no reports of anaphylaxis in 
this series. There have, however, been case reports of SLIT indu-
ced anaphylaxis, and often it was when there was either proto-
col deviation (48) or when individuals with systemic reactions to 
the same allergen during SCIT underwent SLIT (49). Consensus 
documents recommend that SLIT should only be prescribed 
by individuals with training in allergy medicine. Resuscitation 
protocols and equipment should be in place. All patients should 
be educated as to when to withhold self-administration of SLIT, 
what to do if unplanned interruption of treatment should occur 

and on the management of adverse events. Detailed evaluation 
during therapy is important to confirm that treatment is effec-
tive to justify continuation of treatment. 

Conclusion 
SLIT is an alternative option to SCIT in the treatment of allergic 
rhinitis. The current formulations are effective, considered safe 
and easy to administer. Like SCIT, SLIT can immunologically alter 
the course of the disease long-term, leading to sustained benefit 
on stopping treatment. Patients need to balance daily treatment 
with SLIT against monthly injections with SCIT and make an in-
formed choice on type of therapy. It must be remembered that 
serious adverse events have also been reported with SLIT. Thus 
detailed characterisation of an individual with allergic rhinitis is 
essential prior to commencement of immunotherapy to ensure 
treatment is indicated. The benefits of treatment must always 
outweigh any risk. 
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