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Allergen-specific immunotherapy (AIT) has traditionally
been reserved for patients with moderate-to-severe
allergic rhinoconjunctivitis that is refractory to maximal
pharmacotherapy. However, there is mounting evidence
that AIT should be considered not simply a symptom-
control measure, but also a curative tool that may
alter the course of allergic disease. Although specialist
assessment is required to initiate treatment, GP
familiarity with AIT administration, risks and benefits is
crucial to maximising patient safety and satisfaction.

llergic rhinoconjunctivitis (ARC) is often perceived to

be a relatively benign and even trivial condition; how-

ever, it imposes a significant burden on the community

and affected individuals. Allergic diseases are among
the most common noncommunicable illnesses in Australia and
worldwide, with a prevalence reported to be as high as 32% in
Australia.! The south-eastern states and Western Australia have
higher rates than Queensland and the Northern Territory owing
to the widespread distribution of temperate grasses in these areas,
especially Lolium perenne (perennial rye grass).?
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KEY POINTS

Confirmation of sensitisation to a clinically relevant allergen is
central to management of allergic rhinoconjunctivitis (ARC).
Allergen-specific immunotherapy (AIT) should be considered
for patients with moderate-to-severe ARC, particularly
when nonallergen-specific pharmacotherapy has failed.
AIT should be considered as a therapeutic option for
managing asthma in allergen-sensitised patients and is
particularly relevant for patients with a history of
‘thunderstorm asthma’.

AIT is generally contraindicated in poorly controlled asthma
and absolutely contraindicated in active or refractory
autoimmune disease; AIT should not be initiated during
pregnancy.

Factors that may influence the choice of AIT include:
allergen sensitisation and availability of a relevant
allergen product; regulatory approval of products; cost;
convenience of administration; and risk of adverse effects.
The modality of AIT and specific allergen should be
selected after thorough specialist assessment, according
to the individual patient’s clinical features, pattern of
allergen sensitisation and personal preference for therapy.
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ARC has been
shown to negatively
impact on quality of life, quality
of sleep and productivity at school and in
the workplace. The subsequent pres-
enteeism and absenteeism have major
implications for the economy, as most
people affected by allergic disease are 15
to 64 years of age. Furthermore, the prev-
alence of these diseases is projected to rise
by about 70% by 2040.* Although specific
data on ARC medication expenditure are
not available, it has been recognised that
over a 10-year period from 2001 to 2010,
spending at pharmacies in Australia on
allergy medications doubled, from just
over $100 million to over $226 million.?
In 2007, the cost of symptom-relief ther-
apies for individuals with severe ARC was
estimated to be more than $500 per year.
In addition, allergic conditions pose a
considerable financial burden on society,
with indirect costs estimated in 2007 to
exceed $1500 per individual per year.?
ARC is defined as the symptomatic
response to immunoglobulin E (IgE)-
mediated inflammation within the nasal
and ocular mucosa, which is triggered by
exposure to an aeroallergen in a sensitised
individual. Clinical symptoms may include
nasal obstruction, rhinorrhoea, sneezing,

nasaland ocular itching and postnasal drip;
however, similar symptoms may also be
seen in some patients with nonallergic
rhinitis or chronic rhinosinusitis, and there-
fore confirmation of sensitisation (through
detection of specific IgE in the serum or
positive skin prick tests) to a clinically rel-
evant allergen is crucial to employing the
correct management. Management may be
targeted at three areas of the allergic process:
minimising allergen exposure, managing
symptoms with nonallergen-specific
pharmacotherapy; or focused interruption
of the allergic pathway with stimulation of
tolerance to the allergen with the use of
allergen-specific immunotherapy (AIT).

This article discusses recent advances
in allergen-specific immunotherapy, with
the aim of providing primary care physi-
cians with a greater understanding of the
available options (Table) and potential
risks and benefits of these interventions.
A more thorough overview of the ARC
diagnostic process, allergen avoidance and
nonallergen-specific pharmacotherapy
can be found in the October 2014 issue of
Medicine Today.*

From 2001 to 2010, spending at
pharmacies in Australia on allergy
medications doubled, from just over
$100 million to over $226 million

Allergen-specific immunotherapy
Despite the use of pharmacotherapy in
more than 90% of patients with ARC,
symptom burden is still high, with almost
one-third of children and two-thirds of
adults reporting incomplete relief of
symptoms.>®

Subcutaneous immunotherapy (SCIT)
for grass pollen allergy was first reported
in 1911 by Leonard Noon. Sublingual
immunotherapy (SLIT) was first used for
grass pollen allergy in 1936; however, SLIT
initially demonstrated lower efficacy com-
pared with SCIT. The use of SLIT, especially
in Europe, has increased significantly over
the past 25 years, with some of this shift
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triggered by safety concerns and the sub-
sequent restricted availability of SCIT
products.®

AIT aimsto shift the immune response
to a tolerant phenotype via induction of
regulatory T cells. This is achieved by expo-
sure to an initially increasing then constant
level of allergen for three to five years. AIT
attenuates symptoms and reduces medi-
cation requirements, with a sustained
response for several years after discontin-
uation of therapy.’

Well-powered randomised placebo-con-
trolled trials exploring the effects of SCIT
and SLIT on ARC have demonstrated an
average reduction in nasal and ocular
symptoms of 32 to 36% with SCIT and 26
to 36% with SLIT. A recent Cochrane
meta-analysis showed that SLIT decreased
medication scores by 32% compared with
placebo. SCIT reduced medication scores
by 57% in patients receiving AIT for sea-
sonal allergens; however, despite a reduc-
tion in symptom scores, there was no sig-
nificant reduction in medication use in
patients receiving AIT for perennial
allergens.®

Choice of patient

International guidelines advise that AIT
should be considered for patients with
moderate to severe ARC, especially those
in whom pharmacotherapy has failed.’®
However, there is mounting evidence that
AIT is notjust an effective ARC treatment
but may also alter the course of allergic
disease development and reduce exacer-
bation frequency and severity in allergic
asthma.'""> There is increasing evidence
that AIT has good efficacy and safety in
patients with allergic asthma. Multiple
randomised controlled trials have shown
that judicious use of both house dust mite
and pollen SCIT and SLIT may delay the
development of asthma in individuals with
ARC. To date, this preventive effect has
been reported to persist for atleast 10 years
for some allergens, although the data are
somewhat conflicting with regard to the
size of this effect and further studies are
required for clarification."
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ALLERGIC RHINOCONJUNCTIVITIS continued

TABLE. SUMMARY OF THE SALIENT FEATURES OF SUBCUTANEOUS AND SUBLINGUAL ALLERGEN-SPECIFIC IMMUNOTHERAPY
OPTIONS AVAILABLE IN AUSTRALIA

Feature

Subcutaneous immunotherapy

Sublingual immunotherapy tablets

Sublingual immunotherapy drops

Route of administration

Subcutaneous injection, posterior
upper arm

Sublingual

Sublingual

Duration of therapy

Three years

Three years

Three years

Frequency of therapy,
protocol*

Initiation phase: weekly

¢ Maintenance phase: fortnightly
or monthly

Perennial allergens (e.g. house
dust mite, animal dander)
usually have a three-year
continuous injection protocol
Seasonal allergens usually have a
pre-seasonal dosing regimen, i.e.
course commences during low
pollen season (autumn, early winter)
and continues until early spring

¢ Daily

¢ Perennial allergens (e.g. house
dust mite, animal dander)
usually have a three-year
continuous protocol

¢ Seasonal allergens (e.g.
pollen, some moulds) usually
have a pre/co-seasonal dosing
regimen, i.e. course
commences during low pollen
season (autumn, early winter)
and continues until early spring

* Daily

¢ Perennial allergens (e.g.
house dust mite, animal
dander) usually have a three-
year continuous protocol

e Seasonal allergens (e.g.
pollen, some moulds) usually
have a pre/co-seasonal dosing
regimen, i.e. course
commences during low pollen
season (autumn, early winter)
and continues until early spring

Storage of immunotherapy
kit

Refrigeration (4 to 8°C)

Room temperature

Refrigeration (4 to 8°C)

Requirement for medical
supervision for
administration

Yes

First dose only

First dose only

Requirement for
observation after dose

Observe for 30 mins after every
dose

Observe for 30 mins after first
dose, then administered at home

Observe for 30 mins after first
dose, then administered at home

Allergens available

¢ Temperate and subtropical
grass pollen

¢ Weed pollen

* Tree pollen

* House dust mites
¢ Moulds

¢ Animal dander

¢ Mix of pollen from temperate
grasses or single pollen

¢ House dust mites

¢ Mix of pollen from temperate
grasses

* House dust mites
* Moulds
e Animal dander

Side effects

Common, typically mild and
self-limiting

Common, typically mild and
self-limiting

Common, typically mild and
self-limiting

Age of administration

From 5 years

From 5 years

From 5 years

Costf’

Perennial allergens: up to $2500
Seasonal allergens: up to $1500

Perennial allergens: up to $3600
Seasonal allergens: up to $1800

Perennial allergens: up to $4000
Seasonal allergens: up to $2100

polysensitised patients
(e.g. house dust mite and
grasses)

¢ Injection formulae can be
individualised to some degree
and patients can receive
injections with several products
at the same time

e Dust and grass extracts are not
generally mixed in the same
bottle for stability reasons

¢ Tablet formulae cannot be
individualised

Subsidised under the PBS | No No No
TGA registered Yes Yes No
Appropriate therapy for Yes No Yes

e Drop formulae can be
individualised to some degree

* Dust and grass extracts
should not be mixed in the
same bottle for stability
reasons

*These recommendations are general only, and will vary depending on the choice of product, the location of therapy and the choice of allergen.
T The prices reported are an estimate of the total cost of three years of therapy and should be considered a guide only, to be confirmed with the prescribing clinician.
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ALLERGIC RHINOCONJUNCTIVITIS continued

As about 50% of patients with ARC
also have asthma, it is important to note
that AIT may also benefit those who
already have allergic asthma. In patients
with well-controlled, mild-to-moderate
disease, AIT has a corticosteroid-sparing
effect, improves quality of life and reduces
allergen-specific airways hyper-reactivity.*?
AIT should therefore be considered as a
therapeutic option in the general frame-
work of asthma management in allergen-
sensitised patients. This is particularly
relevant to patients with a history of
‘thunderstorm asthma’. It has been shown
that seasonal ARC and sensitisation to
perennial rye grass pollen were the most
significant risk factors for susceptibility
during the Melbourne thunderstorm
asthma event of 2016."

Choice of treatment

When compared with placebo, both SCIT
and SLIT have been extensively shown to
provide significant benefit for the symp-
toms of ARC, reduce medication use,
improve quality of life and reduce progres-
sion from allergic rhinitis to asthma."
Indirect comparisons by meta-analysis
suggest that SCIT may be slightly more
effective than SLIT; however, there is a pau-
city of head-to-head evidence. Similarly,
no studies have directly compared the effi-
cacy of drops and tablets in SLIT, and most
comparison data have been drawn from
large meta-analyses. In addition, the stand-
ardisation of allergen immunotherapy is
complex, with descriptions of biological
potency varying across manufacturers and
products. Consequently, different products
and routes of administration are not always
directly comparable.

Factors that may influence the
choice of AIT

Allergen sensitisation and availability
of relevant allergen product

Choice of treatment should initially be
dictated by the range of allergens to which
an individual is sensitised and determina-
tion of the most clinically relevant allergens.
SCIT ofters the widest range of clinically

relevant allergens available within Australia
(Table). Reflecting the geographical varia-
tions in clinically relevant allergens and
the fact that product research and design
have largely been targeted at European
populations, SLIT tablets do not yet cover
key southern-hemisphere allergens such
as subtropical grasses (including Bermuda,
Bahia and Johnson grasses) or animal
danders.

Regulatory approval of products

AIT products currently included on the
Australian Register of Therapeutic Goods
include SLIT tablets for house dust mite
(Dermatophagoides farinae/D. pteronyssi-
nus mix), mixed temperate grasses and
Timothy grass (Phleum pratense), and also
SCIT suspensions for various allergens,
both single and mixed. All other AIT prod-
ucts can be prescribed only by clinicians
granted authorised prescriber status by
the TGA.

Although AIT is clearly more
effective than standard care,
this cost can present a significant
burden for patients

Cost

The PBS does not currently subsidise any
of the available nonasthma allergy phar-
maceuticals, including symptom-relief
therapies and AIT. The total cost of AIT
varies according to product and can range
from about $750 to as much as $4000 for
three years of therapy, depending on the
allergens, administration protocol and
route of administration. Although AIT is
clearly more effective than standard care,
this cost can present a significant burden
for patients. There is some conflicting evi-
dence regarding AIT’s cost-effectiveness
in the long term compared with pharma-
cotherapy, and little direct evidence from
Australia. International data suggest that
AIT can be cost-effective in the longer
term, particularly in patients with comor-
bid asthma."*
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Convenience of administration

Asthere is a small but clinically significant
risk of a systemic adverse reaction (such
asanaphylaxis or acute asthma) with each
dose of SCIT, all injections must be admin-
istered in a medical facility equipped to
handle such an event. In addition, patients
must remain under observation for at least
30 minutes after each injection. This can
be impractical, particularly during the
weekly updosing phase of the protocol
(which can last for three weeks to three
months).

In contrast, although the first dose of
SLIT should be administered under the
supervision of the prescribing clinician,
all subsequent doses can be self-managed
at home. As a result, many patients and
clinicians view SLIT as the more conven-
ient option.

If both SLIT and SCIT are available
for the relevant allergen, the route of
administration should be chosen in close
consultation with the patient. The impor-
tance of involving patients in product
choice is highlighted by the high fre-
quency of noncompliance with AIT, with
22 to 93% of patients ceasing SLIT and
11 to 77% ceasing SCIT over a three-year
course of therapy.' Noncompliance with
SCIT is largely due to inconvenience and
side effects, whereas for SLIT cessation
of therapy is more likely to result from
laxity of self-administration and its sig-
nificantly greater short-term cost.

Risk of adverse effects

Local adverse effects from AIT are com-
mon. Up to three in four patients receiving
SLIT experience itching and swelling of
the lips and oral cavity and about 80% of
those receiving SCIT report swelling at the
injection site.>® Premedication with anti-
histamines may attenuate these reactions.
Adverse reactions to SLIT peak during the
initial 10 to 14 days of therapy and are
usually self-limiting. Fewer than 5% of
patients discontinue SLIT because of
adverse reactions.”” Dose adjustment may
be necessary for those with large local
reactions to SCIT.*®
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ALLERGIC RHINOCONJUNCTIVITIS continued

The risk of systemic adverse effects with
SLIT is lower than with SCIT, with an
average of 0.056% systemic allergic reactions
per SLIT dose, compared with 0.1 to 0.2%
for SCIT, and severe systemic reactions
occur in about one per million injections.®"
To date, no fatalities have been reported
with SLIT use, and only a single fatality was
reported with SCIT use between 2008 and
2012.” AIT is a safe and well-tolerated
treatment.

Risk factors for severe systemic effects
with SCIT include poorly controlled
asthma and administration of pollen SCIT
at the height of pollen season.® Severe
adverse reactions with SLIT are generally
not related to poorly controlled asthma.

Special considerations

Asthma

AIT is generally contraindicated in patients
with poorly controlled asthma (defined asa
forced expiratoryvolumein 1 second [FEV ]
of less than 70% predicted) as the risk of
severe systemic adverse effects is considered
unacceptably high, particularly for SCIT.
However, individuals with a history of
asthma that is under good but incomplete
control may receive SCIT safely provided
their asthma is closely monitored throughout
the duration of therapy. This cohort should
undergo respiratory function testing before
treatment initiation, have their asthma con-
trol assessed before every injection and be
observed for at least 30 minutes after every
injection under the supervision of a physician
competent in anaphylaxis management.
Because SLIT has a lower rate of systemic
adverse effects than SCIT, some groups
recommend sublingual over subcutaneous
therapy if asthma control isa concern. SLIT
has demonstrated better safety profiles in
patients with asthma; however, it remains
prudent to assess asthma control (e.g. FEV,
>70% predicted) before commencement to
reduce the risk of adverse events.

Children

The vast majority of AIT trials to date have
focused on adults. However, the volume of
literature on AIT usein childrenisincreasing,
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with tolerability and effectiveness demon-
strated in children asyoung as 3 years of age.®

Pregnancy

Owing to the potential for systemic aller-
gic reactions with immunotherapy, AIT
should not be initiated during pregnancy.
However, if a patient becomes pregnant
while stable on the maintenance phase of
AIT, therapy may be continued.*

Medications

It is recommended that beta blockers (all
forms including oral and eye drops), ACE
inhibitors and angiotensin II receptor
blockers are withheld for 24 hours before
AT, as these agents increase the risk of a
poor outcome in the event of anaphylaxis.
Iftemporary cessation of these medications
is of concern (for example, in patients with
poorly controlled atrial fibrillation), then
the risk-benefit balance must be carefully
evaluated on a case-by-case basis.

There is also an increasing body
of evidence that the judicious use
of AIT can prevent or delay the
development of asthma

Autoimmune disease

It has been postulated that patients with
autoimmune disease may have aberrant
responses to AIT as a result of immune
dysregulation. Data in this area arelacking,
but most guidelines agree that active or
refractory autoimmune disease is an
absolute contraindication to commencing
AIT. In patients with well-controlled auto-
immune disease, the decision to trial
immunotherapy should be made on a case-
by-case basis, with careful consideration
of the potential risks and benefits.

Missed doses or management of
acute illness

AIT should be deferred in the event of acute
illness, particularly if there are concerns
regarding asthma stability. With SLIT, up
to seven doses can be missed without
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increasing the risk of side effects. When
patients are on maintenance therapy, SCIT
doses can be spaced up to six weeks apart
before dose reduction needs to be consid-
ered. Specialist advice should be sought in
the event of patients missing more than the
above doses.

Conclusion

ARCisaleading cause of noncommunicable
disease in Australia and carries significant
psychosocial morbidity and financial bur-
den, both individually and ata community
level. It is well established that AIT is a safe
and effective treatment option for patients
in whom conventional pharmacotherapyis
insufficient. Thereis also an increasing body
of evidence that the judicious use of AIT can
prevent or delay the development of asthma,
as well as improve the control of allergic
asthma in certain cohorts. The modality of
AIT and the specific allergen should be
selected after thorough specialist assessment,
according to the individual patient’s clinical
features, pattern of allergen sensitisation and
personal preference for therapy. M

References
A list of references is included in the online version of
this article (www.medicinetoday.com.au).

COMPETING INTERESTS: None.

ONLINE CPD JOURNAL PROGRAM

What tests are used to confirm
allergic rhinoconjunctivitis?

Review your knowledge of this topic
and earn CPD points by taking part
in MedicineToday’s Online CPD Journal
Program. Log in to
www.medicinetoday.com.au/cpd

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2018.

© SIRAANAMWONG/ISTOCKPHOTO.COM MODEL USED FOR ILLUSTRATIVE PURPOSES ONLY


http://www.medicinetoday.com.au
https://medicinetoday.com.au/cpd

MedicineToday 2018; 19(10): 26-32

Allergic rhinoconjunctivitis

SAMANTHA CHAN BMedsci, MB BS, MPH
KATHERINE NICHOLLS BMedsci, MB BS(Hons), FRACP, FRCPA

References

1. Bousquet PJ, Leynaert B, Neukirch F, et al. Geographical distribution of
atopic rhinitis in the European Community Respiratory Health Survey I. Allergy
2008; 63: 1301-1309.

2. Australian Institute of Health and Welfare. Allergic rhinitis (‘hay fever’)
2015. Available online at: www.aihw.gov.au/reports/chronic-respiratory-
conditions/allergic-rhinitis-hay-fever/contents/allergic-rhinitis-by-the-numbers
(accessed September 2018).

3. Access Economics. The economic impact of allergic disease in Australia:
not to be sneezed at. Access Economics for the Australasian Society of Clinical
Immunology and Allergy; 2007.

4. Lin E, Nicholls K. A clinical approach to allergic rhinitis. Medicine Today
2014; 15(10): 16-24.

5. Price D, Scadding G, Ryan D, et al. The hidden burden of adult allergic rhinitis:
UK healthcare resource utilisation survey. Clin Transl Allergy 2015; 5: 39.

6. Durham SR, Penagos M. Sublingual or subcutaneous immunotherapy for
allergic rhinitis? J Allergy Clin Immunol 2016; 137: 339-349.e10.

7. Lin CH, Alandijani S, Lockey RF. Subcutaneous versus sublingual
immunotherapy. Expert Rev Clin Immunol 2016; 12: 801-803.

8. Jutel M, Agache |, Bonini S, et al. International consensus on allergy
immunotherapy. J Allergy Clin Immunol 2015; 136: 556-568.

9. Durham SR, Emminger W, Kapp A, et al. Long-term clinical efficacy in
grass pollen-induced rhinoconjunctivitis after treatment with SQ-standardized
grass allergy immunotherapy tablet. J Allergy Clin Immunol 2010; 125: 131-
138.e7.

10. Brozek JL, Bousquet J, Baena-Cagnani CE, et al; Global Allergy and Asthma
European Network; Grading of Recommendations Assessment, Development
and Evaluation Working Group. Allergic rhinitis and its impact on asthma (ARIA)

guidelines: 2010 revision. J Allergy Clin Immunol 2010; 126: 466-476.

11. Martignago |, Incorvaia C, Ridolo E. Preventive actions of allergen
immunotherapy: the facts and the effects in search of evidence. Clin Mol
Allergy 2017; 15: 13.

12.Dhami S, Kakourou A, Asamoah F, et al. Allergen immunotherapy for
allergic asthma: a systematic review and meta-analysis. Allergy 2017; 72:
1825-1848.

13. Lee J, Kronborg C, O’Hehir RE, Hew M. Who's at risk of thunderstorm
asthma? The ryegrass pollen trifecta and lessons learnt from the Melbourne
thunderstorm epidemic. Respir Med 2017; 132: 146-148.

14.Dhami S, Nurmatov U, Arasi S, et al. Allergen immunotherapy for allergic
rhinoconjunctivitis: a systematic review and meta-analysis. Allergy 2017; 72:
1597-1631.

15. Hankin CS, Cox L. Allergy immunotherapy: what is the evidence for cost
saving? Curr Opin Allergy Clin Immunol 2014; 4: 363-370.

16. Cox LS, Hankin C, Lockey R. Allergy immunotherapy adherence and delivery
route: location does not matter. J Allergy Clin Immunol Pract 2014; 2: 156-160.
17. Passalacqua G, Nowak-Wegrzyn A, Canonica GW. Local side effects of
sublingual and oral immunotherapy. J Allergy Clin Immunol Pract 2017; 5: 13-21.
18. Canonica GW, Cox L, Pawankar R, et al. Sublingual immunotherapy: World
Allergy Organization position paper 2013 update. World Allergy Organ J 2013; 7: 6.
19. Epstein TG, Liss GM, Murphy-Berendts K, Bernstein DI. AAAAI/ACAAI
surveillance study of subcutaneous immunotherapy, years 2008-2012: an
update on fatal and nonfatal systemic allergic reactions. J Allergy Clin Immunol
Pract 2014; 2: 161-167.

20.Cox L, Nelson H, Lockey R, et al. Allergen immunotherapy: a practice
parameter third update. J Allergy Clin Immunol 2011; 127(1 Suppl): S1-S55.

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2018.


https://www.aihw.gov.au/reports/chronic-respiratory-conditions/allergic-rhinitis-hay-fever/contents/allergic-rhinitis-by-the-numbers
https://www.aihw.gov.au/reports/chronic-respiratory-conditions/allergic-rhinitis-hay-fever/contents/allergic-rhinitis-by-the-numbers



