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Objective: In anticipation of the development of guidelines for antigen-specific subcutaneous
immunotherapy (SCIT), we present recommendations that can serve as guiding principles based on a
review of the scientific literature.
Methods: Clinical questions (CQs) concerning SCIT were prepared. Literature searches for publications
between January 1990 and February 2011 were performed in PubMed, the Cochrane Library, and Japana
Centra Revuo Medicina Web version 4. Qualified studies were analyzed and the results were evaluated,
consolidated, and codified.
Results: We present answers for 13 CQs on the indications, methods, effectiveness and mechanisms of
SCIT, with evidence-based recommendations.
Conclusion: The guiding principles are intended to be applied to children (<15 years old) and adults (>16
years old) with allergic rhinitis (AR). These principles can be used by otorhinolaryngologists for diagnosis
of AR, evaluation of severity and rhinoscopic findings, performance of antigen challenge tests, and
management of systemic anaphylactic reactions associated with SCIT.

© 2013 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction

The incidence of allergic rhinitis (AR) is increasing in Japan.
Spontaneous resolution of AR is relatively infrequent, except in
elderly individuals, and its symptoms have marked adverse effects
on quality of life (QOL). Evidence-based guidelines for use of
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antigen-specific subcutaneous immunotherapy (SCIT) for treat-
ment of AR have been prepared [1,2]. Antigen extracts entered the
Japanese market in 1963, and subsequently SCIT for AR was
initiated. The present guiding principles were prepared based on
research by the Japanese Rhinologic Society (JRS) [3] to provide
accurate knowledge of immunotherapy for AR and contribute to
development of this therapy.

The JRS is an independent academic organization that receives
no sponsorship or funding from specific organizations or
businesses. The JRS has not obtained funds for preparation of
the present guidelines from any businesses, including those
representing the pharmaceutical industry.
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2. Criteria for determining recommendation grades

Clinical questions (CQs) were prepared concerning the meth-
ods, effects, side effects, and mechanisms of SCIT. A comprehensive
literature search was performed for studies published between
January 1990 and February 2011. The databases used were
PubMed, the Cochrane Library, and Japana Centra Revuo Medicina
Web version 4. The search was executed primarily between
October 2010 and July 2011, and used the primary index words
“allergic rhinitis”, “pollinosis”, and “SCIT”. Subsequently, two
members were assigned to the task of collecting scientific evidence
concerning each CQ from the selected papers. After a consensus
was reached by the preparation committee, the results were
evaluated, consolidated, and codified.

Levels of evidence [-IV were determined as follows: Ia, meta-
analysis (with homogeneity) of randomized controlled trials; Ib, at
least 1 randomized controlled trial; lia, at least 1 well-designed,
controlled study, but without randomization; IIb, at least 1 well-
designed, quasi-experimental study; III, at least 1 well-designed,
non-experimental descriptive study (e.g., comparative studies,
correlation studies, case studies); IV, expert committee reports,
opinions, and/or the experiences of respected authorities. The
recommendation levels of the Medical Information Distribution
Service (MINDS) were adopted as follows: A, strong scientific
evidence, and implementation of the treatment is strongly
recommended; B, scientific evidence, and implementation of the
treatment is recommended; C1: no scientific evidence, but
implementation of the treatment is recommended; C2: no
scientific evidence, and implementation of the treatment is not
recommended; D: evidence suggesting ineffectiveness or harm,
and implementation of the treatment is not recommended.

These recommendation levels are not absolute and diagnostic
or therapeutic decisions should be made based on the patient’s
condition and wishes, and the available resources of each medical
facility. However, the guiding principles presented here can be
applied tentatively in clinical settings. After evaluation of the
results of this process and reviews by external experts, the
principles will be developed into guidelines for diagnosis and
treatment. The principles and handling of conflicts of interest will
be reevaluated on the basis of the results of the preparation of
guidelines by the JRS.

3. Indication and methods of SCIT

AR is defined as a type [ allergic disorder of the nasal mucosa
with 3 major manifestations: repetitive sneezing, watery rhinor-
rhea, and nasal obstruction [4]. The specific antigen should be
determined prior to SCIT. ’

3.1. CQO1: What administration methods are used for SCIT and what
are their advantages and disadvantages?

Administration methods used for SCIT for AR include the 50%
incremental method, 100-200% incremental method, cluster
method, and rush method. All can be performed until a
maintenance dose is reached.

(1) The 50% incremental method is the commonly used method, in
which the antigen concentration is increased 10 times from the
threshold of the intradermal reaction using 7 injections (0.05,
0.07, 0.1, 0.15, 0.2, 0.3, and 0.5 mL) at a rate of 2 injections/
week. This method has a high level of safety, but it requires
frequent hospital visits over a long period until the mainte-
nance dose is reached.

(2) The 100-200% incremental method is a rapid method in which
the antigen concentration is increased 10 times from the

threshold of the intradermal reaction using 3 injections (0.1,
0.3, and 0.5 mL) at a rate of 1 injection/week. The therapeutic
effect of the 100-200% incremental method is comparable to
that of the conventional 50% incremental method. No adverse
reactions were noted while using the 100-200% incremental
method with house-dust antigen extract [5] (Level IIb).

(3) In the cluster method, 3 injections are performed in one day at
1 h intervals and a maintenance dose is reached by repeating
the treatment once weekly for approximately 5 weeks. The
maintenance dose can be reached in a short period with a high
level of safety. Moderate adverse reactions have been observed
with the cluster method, but their frequency was lower than
that with a placebo and the safety of the method was high [6]
(Level Ib).

(4) In the rush method, the maintenance dose is reached in 3
days by repeating 5-6 injections every 2 h in one day. The
rush method performed in hospitalization (3 days and 2
nights) is likely to produce effects in a short period and to be
effective [7] (Level IIb). The nasal symptoms score was
significantly better using the rush method compared to the
rapid method. Systemic adverse reactions were observed in
40% of the patients, but none of these reactions were severe
[8] (Level IIb).

3.2. CQO02: How should the maintenance dose and administration
period for SCIT be determined?

The effect of SCIT is insufficient at low doses, but systemic
adverse events increase at high doses. For many antigens,
administration as a single injection of 5-20 g as the major
antigen is recommended. If a long-term effect is required, it is
generally necessary to continue the therapy for 3 years [9] (Level
[a). Three-year SCIT (32 subjects, maintenance dose 20 g, timothy
antigen) was effective for 3 years after discontinuation of
treatment [10] (Level Ib). SCIT administered over 3 years (20
subjects, maintenance dose 12 g, ragweed antigen Amb al)
suppressed antigen-evoked responses in the nasal mucosa [11]
(Level Ib). One-year SCIT (35 subjects) reduced the total nasal
symptom score (TSS) and medication score (MS) [6] (Level Ib).
Three-year SCIT in 147 children aged 6-14 years old was effective
for 7 years after the end of the therapy [12] (Level Ib). In 28 patients
with a cat allergy, in whom the effects of the cat antigen Fel d 1
were compared using maintenance doses of 0.6, 3, and 15 p.g, nasal
symptoms were alleviated in a dose-dependent manner [13] (Level
Ib). The TSS was significantly lower in 5-year SCIT (239 subjects,
maintenance dose 3.6 g, mite antigen Der p1) than in 3-year SCIT
[14] (Level Ila). In patients with mite-induced asthma, the
recurrence rate 3 years after discontinuation of treatment was
lower in those who underwent SCIT for >3 years (19 patients) than
in those treated for <3 years (21 patients) [15] (Level HI).
Recommendation level is A.

3.3. CQO3: What are the types and frequencies of the side effects of
SCIT and how are they managed?

SCIT has a risk of systemic adverse reactions and anaphylaxis,
with prompt treatment required after 0.13% of treatments (19/
14,085 subcutaneous inoculations) [9,10] (Level Ia). Systemic
adverse reactions have also been observed after 0.025% of
inoculations {16] (Level Ia). Severe anaphylactic reactions due to
SCIT for SAR occurred in 5.4 of 1,000,000 injections (0.0005%) and
were most frequently observed during the pollen season (46%). In
most cases, the cause of anaphylaxis was an error in the dose (25%)
and epinephrine was administered within 20 min as a life-saving
treatment [17] (Level III). The incidence of local adverse reactions
to SCIT using a standardized mite or weed allergen was 10.5% and
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that of systemic reactions was 4.8% (0.37% of all injections).
Adverse systemic reactions occurred significantly more frequently
in patients with asthma, in those sensitized to mites, and when the
dose of antigen extract was increased [18] (Level III). Recommen-
dation level is B.

3.4. CQO4: What kinds of patients are not indicated for SCIT?

Adverse reactions are more likely to occur in patients with AR
complicated by asthma than in those with AR alone [19] (Level III).
Malignant diseases, autoimmune disorders, patients under treat-
ment with B-blockers, patients who are pregnant at the start of
SCIT, asthmatic patients with FEV1 <70%, and patients with acute
infections such as a cold are contraindicated for SCIT for AR. SCIT
should also not be performed in patients aged <5 years old [20]
(Level IV). Pregnancy is not a specific contraindication for SCIT, but
the dose or concentration of drugs used for SCIT must not be
increased during pregnancy to avoid the possibility of anaphylaxis.
Initiation of new SCIT is not recommended in patients who are
pregnant [21] (Level IV). SCIT is contraindicated for patients with
severe cardiovascular diseases; those using B-blockers; those with
severe asthma, irreversible chronic airway obstructions, hyper-
sensitivity pneumonitis, allergic bronchopulmonary aspergillosis,
and immunodeficiencies; those with psychiatric disorders, and
those who cannot follow instructions concerning the therapy.
Beginning SCIT during pregnancy is also a contraindication and a
very young patient is a relative contraindication. Patients with
mild AR that can be sufficiently managed by occasional medication
and those who cannot understand explanations of SCIT are
considered to be inappropriate for SCIT. In addition, patients with
nasal polyps are not expected to respond markedly to SCIT [22]
(Level 1V). Recommendation level is C2.

4. Effectiveness of SCIT
4.1. CQO5: Can AR in children (including QOL) be improved by SCIT?

We searched the literature for randomized studies of SCIT
against AR in children published since 1990 and found 2 small-
scale studies: 1 on perennial AR (PAR), and the other on SAR.
Symptoms were alleviated by SCIT relative to administration of a
placebo [23,24] (Level Ib). SCIT for 1 year significantly lowered the
TSS and MS in children with PAR [23] (Level Ib). Many of the
adverse reactions were mild, but systemic adverse reactions must
be managed appropriately [23,25] (Level Ia). SCIT significantly
reduced symptoms and drug scores in children with AR or asthma
due to a fungal allergy [26] (Level Ib). SCIT administered over 3
years significantly controlled the symptoms of SAR in children for 7
years following completion of the therapy [12] (Level Ila). The
efficacy of antihistamines and topical nasal steroids was higher in
children with PAR for 2 years after the start of treatment, but was
surpassed by the efficacy of SCIT after 3 or more years [27] (Level
IIb). Recommendation level is B.

4.2. CQO6: Can AR in adults (including QOL) be improved by SCIT?

SCIT is likely to be effective with use of a sufficient amount of
standardized allergen [9,28,29] (Level Ia). For many allergens, the
optimal dose of the primary allergen is 5-20 g per administra-
tion [28,29] (Level Ia). The efficacy of SCIT as a treatment for AR is
also enhanced in combination with other drug therapies [29]
(Level I1a). Using the Cochrane Collaboration, 1111 papers were
evaluated, and 15 of 51 papers fulfilling the criteria of scientific
assessment were used in a meta-analysis, in which SCIT
was found to be effective based on the TSS. Using the MS, SCIT
was also found to be effective in a meta-analysis of 13 papers.
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However, the degree of efficacy varied and was not easily
evaluated [25] (Level 1a). There is a risk of an anaphylactic
reaction as a systemic side effect; although rare, appropriate
management is required should this reaction occur [28,29] (Level
la). In a domestic evaluation of SAR, SCIT was more effective than
drug therapy alone for improving symptoms and QOL scores [30]
(Level 1II). Recommendation level is B.

4.3. CQO7: Is addition of SCIT effective in patients not responding to
regular drug therapy?

Drug therapy is the most widely used method for treatment of
AR, but some patients do not respond to this therapy. Therefore,
studies have been performed to examine whether symptoms can
be alleviated and whether the quantity of drugs administered can
be reduced by additional SCIT in such patients. In a randomized,
double-blind, placebo controlled study (RCT) of SCIT in 40 patients
with severe SAR that was poorly controlled by antihistamines,
topical nasal steroids, and disodium cromoglycate in the previous
year, improvements in TSS, MS, and VAS scores were observed in
the active group [31] (Level Ib). In an RCT of SCIT in 36 patients
with severe PAR that was not sufficiently controlled by standard
antiallergic medicine, improvements in TSS and MS were observed
in the SCIT group [32] (Level Ib). Recommendation level is C1.

4.4. CQO8: Does SCIT suppress the occurrence of asthma in
nonasthmatic children?

The results of a 3-year open study comparing the incidence of
asthma between SCIT and control drug therapy in 205 children
with SAR showed that SCIT significantly suppressed the occurrence
of asthma [33] (Level I1a). A 2-year follow-up of the patients in this
study (183 patients) indicated that the occurrence of asthma was
significantly lower in the SCIT group than in the control group [24]
(Level Ila). Follow-up at 7 years after completion of SCIT (147
patients) showed that the occurrence of asthma was still
significantly lower in the SCIT group, and that asthma and airway
hypersensitivity were significantly alleviated [12] (Level Ila).
Recommendation level is C1.

4.5. CQO9: Can sensitization to novel allergens be suppressed by SCIT
in patients (children/adults)?

In children sensitized to house dust-mite antigen alone
(including those with AR), the percentage of those sensitized to
new antigens was significantly lower after SCIT for 2 years (22
patients) [34] and 3 years (75 patients) [35], compared to age-
matched controls (Level I1a). In 147 children with AR and asthma,
the percentage of those sensitized to new antigens was signifi-
cantly lower in the SCIT group than in the control group [36] (Level
[Ia). In a retrospective study in 8396 patients with an airway
allergy (asthma, AR) sensitized to house dust antigen alone, the
percentages of those sensitized to new antigens at 4 years and 7
years were significantly lower in the SCIT group compared to the
control group (23.8% vs. 68.0% at 4 years, and 27.0% vs. 76.8% at 7
years) [37] (Level 1lI). Recommendation level is C1.

4.6. CQ10: How long are the effects of SCIT sustained in children?

The total symptom score was significantly lower in 13 children
with SAR who underwent SCIT for 3 years than in 10 age-matched
controls after 6 [38] and 12 [39] years (Level lla). Improvements in
the condition of 25 children with PAR and 12 with SAR who
underwent SCIT for >2 years were sustained over a long period of
>17 years, compared to children who received drug therapy
[40,41] (Level II). Recommendation level is C1.
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4.7. CQ11: How long are the effects of SCIT sustained in adults?

The duration of the SCIT effect after discontinuation of
therapy depends on the duration of treatment and responses to a
skin test [42] (Level IIT). The effect of the therapy in 32 patients
who underwent SCIT for SAR due to grass pollen persisted for 3 to
4 years regardless of whether SCIT was continued for more than 3
years [10] (Level Ib). In 108 patients who underwent SCIT for 3 to
4 years, symptoms exacerbated in 2.7%, 16.7%, 30.6% and 32.8% of
the patients at 1, 2, 3 and 4 years after therapy discontinuation,
respectively [43] (Level IIl). The therapeutic effect in 36 patients
who underwent SCIT for tree pollinosis for 3 years was
maintained in 86% of those with rhinitis and 68% of those with
asthma at 6 years after discontinuation of treatment [44] (Level
1II). In patients with AR/conjunctiva, reactivation at 2 years after
discontinuation of SCIT occurred in 36% of 87 patients treated for
4 years and in 18% of 61 patients treated for 6 years [45] (Level
1I). Recommendation level is C1.

4.8. CQ12: Can the systemic adverse effects of SCIT be prevented by
pretreatment with antiallergic drugs?

In a double-blind trial, systemic adverse reactions occurred in 7
(33%) of 21 patients who received loratadine prior to subcutaneous
injection and in 19 (79%) of 24 patients who received a placebo.
Thus, the incidence of severe adverse reactions was reduced by
premedication with an antihistamine [46] (Level Ib). Another study
showed a reduced incidence of severe adverse reactions after
administration of an antihistamine before subcutaneous injection
[47] (Level IV). Recommendation level is C1.

5. Mechanisms of SCIT

5.1. CQ13: What are the mechanisms underlying the effects of SCIT for
AR?

Regulatory Foxp3®™ CD4" and Foxp3* CD25" T cells are
significantly increased in the nasal mucosa in patients treated
with SCIT [48]. Antigen-specific serum IgG in patients receiving
SCIT inhibits binding of antigen IgE to B cells [49] and SCIT
suppresses IL-4 production by CD4" T cells [50]. Expression of IL-5
mRNA in peripheral blood mononuclear cells (PBMCs) stimulated
with Cry j 1 was significantly lower in patients with a marked
response to SCIT compared to an untreated group and patients
who did not respond to SCIT [51]. Expression of the co-inhibitory
molecule BTLA in PBMCs stimulated with Cry j 1 was significantly
higher in the SCIT group than in the control group. The increase in
the serum cedar-specific IgE antibody level during the pollen
dispersion season was suppressed by SCIT [52]. IgG antibodies
(particularly 1gG4) are increased by SCIT and have been reported
to act as a blocking antibody and to correct the tilt to Th2
dominance by suppressing Th2 cytokines and Th2 cells. Recently,
SCIT has also been reported to induce regulatory T cells and
control allergic reactions via production of regulatory cytokines
such as IL-10 and TGF-8.

6. Conclusion

Administration of SCIT for AR involves use of the 50%
incremental, 100-200% incremental, cluster, and rush methods
until a maintenance concentration is reached, but there has been
no direct comparison of the effectiveness of these methods. A
major antigen dose of 5-20 pwg is recommended to minimize
adverse reactions. The incidence of systemic adverse reactions
including anaphylaxis is about 1 in 1000-4000 inoculations, and
prompt and appropriate treatment is required for such reactions.

The risk of systemic adverse reactions might be reduced by oral
premedication with an antihistamine. SCIT administered to
children with AR significantly improved the total symptom score
and significantly reduced the medication score. The effect of SCIT
for children with AR is also likely to continue over a long period
after discontinuation of the therapy. Sensitization to new allergens
can be prevented by SCIT. SCIT for adults with AR is recommended
because it alleviates nasal symptoms and reduces the quantity of
required drugs. In patients not responding to drug therapy, SCIT
can also alleviate symptoms and reduce the use of other drugs. SCIT
for AR significantly suppresses the occurrence of asthma and its
effect is likely to persist after completion of SCIT. We recommend
that SCIT is continued for 3 years or longer. The effect of SCIT is
sustained over a long period, even after its discontinuation, and the
duration of the effect of SCIT after discontinuation is related to the
duration of the treatment.
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