SUBLINGUAL IMMUNOTHERAPY IN CHILDREN
WITH ALLERGIC RHINITIS

Adam T Fox, MA(Hons), MSc, MB BS, DCH,
MRCPCH, ILTM

George du Toit, MB BCh, FCR FRCPCH, MMed,
DCH, Dip Allergy, FAAAI

Children’s Allergy Service, Evelina Children’s Hospital,
Guy's & St Thomas’ Hospitals NHS Foundation Trust,
London, UK

ABSTRACT

This review aims to assess the role of sublingual
immunotherapy (SLIT) for the treatment of allergic
rhinitis in the paediatric population.

INTRODUCTION

The prevalence of allergic disease has been increasing
over time and now represents a global health problem.’
For example, allergic disease in the UK affects up to
40% of children? with allergic rhinitis accounting for a
significant component of the allergic burden. There is
also specific evidence for increasing prevalence of
allergic rhinitis in the UK paediatric population,® particu-
larly among young children: data from Phase 3 of the
ISAAC cross-sectional survey reveal 10.1% of UK chil-
dren aged 6-7 and 15.3% of those aged 13-14 years
reported symptoms of allergic rhino-conjunctivitis in
the past 12 months.

Rhinitis has a number of different causes in children. In
contrast to the case in adults, who frequently suffer
from intrinsic rhinitis, the most common cause in chil-
dren is that of allergic rhinitis (previously referred to as
extrinsic rhinitis).* Allergic rhinitis is an inflammatory
condition of the nasal mucosa, characterised by anteri-
or nasal symptoms of pruritus, sneeze, discharge and
‘stuffiness’, which is induced by an IgE-mediated
response.® Allergic rhinitis can be classified according
to the ARIA guidelines® which differentiate between
cases on the basis of symptom duration (intermittent
or persistent) and severity (mild or moderate severe).

Sublingual immunotherapy (SLIT) has been proposed
as a treatment for allergic rhinitis. SLIT induces
immunological tolerance to the allergens which cause
the immune-mediated inflammatory response that is
characteristic of allergic rhinitis. It is therefore only
appropriate for allergen-specific, immune-mediated
causes of rhinitis. The precise mechanisms underlying
the induction of immune tolerance by SLIT remain
unclear.” One possible mechanism is the production of
blocking antibodies such as IgG4, which may suppress
the cascade of allergic inflammation that results from
recognition of antigen by IgE. In subcutaneous
immunotherapy (SCIT), a rise in such blocking antibod-
ies has been demonstrated over a 70-day course of
house-dust mite (HDM) immunotherapy, while specific
IgE did not change.® However, not all studies could
demonstrate this change.® Another possibility is the
induction of tolerance through the stimulation of T reg-
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ulatory cells, although there is a lack of firm evidence to
support this.’

Before any new treatment is recommended for allergic
rhinitis, a number of factors must be considered as part
of a risk/benefit analysis. The effect of the disease on
the individual child needs to justify the treatment,
which needs to have a proven track record of both
safety and efficacy. The treatment also needs to be
acceptable to the individual patient (and their parents),
and the cost burden on the health system needs to be
justifiable. This latter point is particularly relevant in the
case of immunotherapy as the cost benefit ratios may
not be immediately apparent, especially given the
treatment’s possible role in preventing future morbidi-
ty. These issues will be considered in turn.

QUALITY OF LIFE IN CHILDREN WITH
ALLERGIC RHINITIS

Although symptoms of allergic rhinitis are not life-
threatening they can have detrimental effects on the
physical, psychological and social aspects of patient’s
lives. That allergic rhinitis can significantly decrease
quality of life'® is often under-recognised by physicians
and non-sufferers alike. Allergic rhinitis can have sub-
stantially negative impact on children."" Juniper and
colleagues have developed validated ‘Quality of Life
Questionnaires’ specific to allergic rhinitis in both ado-
lescents (12-17 years)'? and children (6-12 years)."
Adolescents were found to suffer similar effects on
quality of life to adults although the effects on concen-
tration, such as with schoolwork, were a particular
problem. Younger children report particular problems
with practical issues such as carrying tissues or taking
medication.

Symptoms of rhinitis and the associated underlying
inflammation may cause lethargy, while nocturnal
symptoms such as itch and congestion can affect the
quality of sleep." Together, there are significant effects
on a child's ability to perform well at school.” Even
uncomplicated seasonal allergic rhinitis may be associ-
ated with reduced ability to learn. This is a particular
concern given that the timing of public examinations
may coincide with the grass pollen season. A study
comparing adolescents’ examination performance dur-
ing ‘'mock’ examinations (conducted in winter) with for-
mal examinations in spring/summer revealed that hav-
ing current symptomatic hay fever was associated with
a remarkable 50% increase in the risk of dropping an
exam grade between winter and summer. For those
taking hay fever medications and for those taking
sedating medications the risk increases were 40% and
70% respectively.'®

Learning problems may increase in severe perennial
rhinitis or in rhinitis associated with complications such
as sinusitis or eustachian tube dysfunction and con-
ductive hearing loss.” Unfortunately, treatment of
allergic rhinitis with first-generation antihistamines may
result in a further sedating effect.”’ It is not uncommon
for the older-generation sedating antihistamines to be
used for the treatment of rhinitis as these medications
are easily accessed, affordable and licensed for use in
younger children. However, effective treatment of the
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underlying inflammation can help reduce this sleep dis-
turbance' and its resulting impact on education can
therefore be used as justification on both medical and
economic grounds.

SAFETY

The practice of administering gradually increasing
doses of allergen extract in order to reduce the symp-
toms associated with subsequent exposure has a his-
tory dating back to 1911." The practice of SCIT
became increasingly widespread over the course of
the twentieth century, albeit not without problems.
Twenty-six deaths were recorded in the UK between
1957 and 1986%° and 46 deaths in the USA between
1959 and 1984.2" These deaths were due to anaphy-
laxis and bronchospasm. As a result, the practice of
immunotherapy declined in the UK, while continuing to
grow elsewhere. Most of the deaths that occurred
were the result of incorrect dose administration, failure
to recognise and treat reactions, lack of resuscitation
equipment and the inclusion of patients with unstable
asthma.?

More recent work has supported the safety on SCIT?
when conducted under standardised protocols® with
systemic reactions complicating only 0.37% of injec-
tions and most such reactions involving urticaria
alone.® If SLIT is to be considered a viable alternative
to SCIT, there need to be clear data that it is at the very
least comparably safe in children.

Andre et al.? reviewed the safety data from 8 double-
blind placebo-controlled trials of the use of SLIT for a
range of pollens and dust mites. This included a total of
472 adults and 218 children of whom a total of 347
received active treatment. No serious adverse events
were reported; 145 adverse events were reported
among the active group compared to 79 in the placebo
group, with the most common being localised buccal
symptoms. The rate of adverse events was no differ-
ent between adults and children.

Di Rienzo, et al? carried out postmarketing surveil-
lance studies in children aged 2-15 years and then a
later study focusing on children aged under 5. The first
study included 268 children who received a total of
over 96 000 doses of extract (including pollen, mould,
cat and dust mite allergens) over periods ranging from
3 months to 7 years (average 34 months). Almost 25%
of patients had coexistent asthma. Eight adverse reac-
tions were reported (in 3% of patients). All the reac-
tions were mild and only one required the use of an
oral antihistamine. The later study®® involved 126 chil-
dren aged 3-5 years and included 390 000 doses of
extract. Minor side-effects wer reported by 5.6% of
patients; again all were mild (oral itching, abdominal
pain) and were controlled by dose adjustment. No dif-
ference was noted in the different allergens used.
Indeed, even using higher doses of SLIT (300IR) in chil-
dren under 5%° failed to elicit any reactions severe
enough to abandon treatment. Only one study® has
reported more significant side-effects of asthma,
urticaria and abdominal pain but no anaphylaxis. It can
therefore be considered that SLIT is safe for use in chil-
dren.

EFFICACY

A considerable body of work has confirmed the effica-
cy of subcutaneous immunotherapy®® including its
long-term efficacy after treatment has been discontin-
ued.®"®* There are increasing data relating to the effi-
cacy of SLIT, which is now widely considered effica-
cious in adults. A systematic review and meta-analy-
sis®® of 22 trials involving 979 patients revealed that

SLIT significantly reduced both symptoms and medica-
tion scores when compared to placebo. This meta-
analysis failed to find a significant clinical effect in chil-
dren but recognised that the numbers were small
given the lack of paediatric studies. A more recently
published meta-analysis examined efficacy data relat-
ing exclusively to children. Penagos et al.*’ found 10
randomised, double-blind, placebo-controlled trials of
SLIT in the treatment of children with allergic rhinitis
where study outcome measures included the objective
measurement of symptom scores and rescue medica-
tion use. A total of 245 children received SLIT and 239
received placebo. SLIT was found to be effective for
the treatment of pollen-sensitised children but only for
treatment durations of 18 months or longer. There was
insufficient evidence for efficacy in children with symp-
toms related to HDM sensitisation although this was
due to lack of sufficient studies. One study did not find
overall benefit of SLIT in children with grass pollen
allergy® although a subgroup analysis revealed an
effect after 3 years of therapy for those children with
more severe symptoms at enrolment. A more recent
study has demonstrated long-term efficacy of SLIT.*
Sixty children with allergic asthma/rhinitis and HDM
sensitivity were randomised to either drug treatment
alone or SLIT. The SLIT group showed significant
improvement compared to controls not only at the end
of the SLIT therapy but also at 4-5 years after discon-
tinuation.

Immunotherapy may have benefits beyond simple
symptomatic relief from AR. It is known that children
with AR are likely to develop asthma* and it has been
demonstrated that nasal allergen provocation in
patients with AR results in generalised airway inflam-
mation through upregulation of adhesion molecules.'
The possibility of interrupting this step in the allergic
march from allergic rhinitis to asthma in early childhood
considerably enhances the value of immunotherapy.
Indeed, subcutaneous immunotherapy has been
shown to have a role in the prevention of asthma in
children with seasonal AR.*° There are emerging data
to indicate that SLIT may also have this potential.*?
Novembre et al*® recruited 113 children aged 5-13
years with seasonal allergic rhinitis due to grass pollen
allergy. None of the children started the study with sig-
nificant seasonal asthma. Children received either SLIT
for 3 years or standard drug treatment. Development
of asthma was 3.8 times more frequent in the control
group compared to those children who received SLIT.
Other work has suggested that SCIT in children may
prevent the development of further sensitisations to
other allergens* while in adults, SCIT to birch pollen
has been shown to decrease allergy to cross-reactive
foods.*® Larger studies are required to more definitely
demonstrate these apparent immunomodulatory roles.

ACCEPTABILITY

SLIT would appear to offer some important advantages
over SCIT for children including the lack of injections
and reduced need for clinic visits (Table I). However,
the move towards patient self-administration does
raise the issue of compliance. Compliance is key to the
efficacy of immunotherapy’® and lack of compliance
appears to be associated with increased side-effects.
In the meta-analysis of paediatric studies, Andre et a/.°
found most discontinuations of treatment were the
result of repeated, albeit minor, side-effects. In studies
where side-effects did not lead to withdrawal, there
appeared to be a tendency for parents to stop treat-
ments when symptoms were relieved, in the belief
that treatment was thus no longer required.”® One
study*’ compared compliance of SLIT to that of SCIT,
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Table I. Comparison of subcutaneous (SCIT) and sublingual immuno-

therapy (SLIT)

Consideration

SCIT

SLIT

Route of administration

Clinical monitoring

Dosing regimen

Subcutaneous injection

Administration under
medical supervision®*

Weekly or monthly

intervals (after updosing)

Oral drops/tablet
Self-administered

Daily or 3 times per
week

CONCLUSION

In conclusion, sublingual immunotherapy
appears to be safe, efficacious and
acceptable in the treatment of children
with allergic rhinitis. The significant
effects of more severe allergic rhinitis on
a child’s ability to learn and quality of life,
coupled with apparent increased efficacy
in severe cases and the cost of alterna-
tive medication, would justify the use of
SLIT in this scenario. It is more difficult to
justify in children with milder symptoms,
who require less medication and suffer
from fewer ill effects. However, if early
evidence that SLIT may prevent the
development of further sensitisations and
later asthma is borne out, then there may
be grounds to extend the indications for

responses to cross
reactive food allergens
(OAS)

(Adapted from ‘Fight the Cause’, ALK Abello, UK)

Safety Risk of severe Risk of minor
reaction?*?':% reaction®®
Efficacy Proven®'® Proven®®
Long-term efficacy Proven®"* Documented®
Prevention of asthma Documented* Documented*?
Compliance Good*’ Variable®’
Prevent development  Documented* No data available
of new sensitisations
Moderate allergic Documented®® No data available

its use. Despite this, the issues around
compliance in a self-administered med-
ication still require patient selection to be
carefully considered.
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predictably finding that significantly greater numbers
discontinued SLIT (21.5% compared to 10.9%,
p <0.0005). Interestingly, the most common reason for
stopping treatment in both modalities was the cost of
the treatment.

It is therefore clear that when self-administration is to
be relied on, it is of particular importance that there is
clarity regarding the parents’ understanding of the
treatment and their motivations. It is therfore relevant
to consider parental educational and economic status
before commencing treatment.*’

COST

While the high cost of allergic rhinitis to the economy
has been demonstrated, in terms of lost productivity,*®
the cost of any new treatment needs to be carefully
considered in the context of both public- and private-
funded health care systems. The potential benefits of
SLIT need to be balanced with its cost, with specific
reference to the cost of current alternative options. The
impact on quality of life and effect on learning in chil-
dren increases with more severe symptoms.' A child
with moderate-severe allergic rhinitis during the grass
pollen season may be managed with a daily non-sedat-
ing antihistamine, steroid nasal spray and daily oral
leukotriene receptor antagonist.* Based on current UK
drug costs for a 5-month course, this would result in an
annual cost of £202.80 (UK prices based on
Neoclarityn, Nasonex and Singulair) (Source: British
National Formulary 2006). This compares to the current
cost of sublingual grass pollen immunotherapy
(Stallergens Staloral Grass pollen mix) of £180 per sea-
son. As a minimum 3-year course would be recom-
mended, the overall cost of SLIT would be £1 075. This
approximates to 5 years of maximal medical therapy
mentioned above. If the efficacy of SLIT extends
beyond this period, as expected, then the pharmaceu-
tical cost savings would increase over time. This crude
analysis does not take into account the potential sav-
ings from decreased doctor visits and, if asthma is pre-
vented, the larger financial burden this could avoid. The
particular value of sublingual over subcutaneous
immunotherapy is the minimal number of doctor visits
required to administer the therapy. Whether this cost
would be offset by a difference in long-term efficacy or
breakthrough symptoms requiring pharmacological
management will become more apparent over time.
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