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1. To summarize the effectiveness of monoallergen subcu-
taneous immunotherapy (SCIT) and monoallergen sub-
lingual immunotherapy (SLIT) when compared with
placebo in controlled studies.

2. To become familiar with the limited trials that directly
compare multiallergen SCIT and SLIT.

3. To articulate the safety profile for SCIT and SLIT based
on the current evidence in a way that allows providers
and patients to make informed decisions.

Recognition of Commercial Support: This CME activity has not
received external commercial support.

Disclosure of Significant Relationships with Relevant Commercial

Companies/Organizations: C. S. Bauer is employed by Phoenix Chil-
dren’s Hospital. M. A. Rank is employed by the Mayo Clinic Foundation
and has received research support from the Agency for Healthcare Research
and Quality (HS22126). J. T. Li has consulted for Abbott.

CLINICAL VIGNETTE

A 16-year-old girl with a history of intermittent asthma
presents with perennial nasal congestion, sneezing, and ocular
pruritus. Her symptoms are especially severe in the summer and
when she visits her best friend’s house, where 2 cats live indoors.
She regularly uses intranasal steroids, intranasal antihistamines,
saline rinses, and oral antihistamines, which lead to only partial
relief of her nasal and ocular symptoms.

Her family history is notable for a mother with allergic rhinitis,
who discontinued subcutaneous immunotherapy (SCIT) after 2
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years when she experienced a systemic reaction immediately after
a maintenance injection.

Percutaneous skin testing to common indoor and outdoor
allergens pertinent for the Southwestern United States is
performed, and results are positive for grass pollen (Bermuda,
timothy, and Johnson), tree pollen (mountain cedar, sycamore,
olive, white mulberry, and mesquite), cat dander, dog dander, and
house dust mite.

The full review of this article, including a preview of relevant
issues to be considered, can be found online at www.jacionline.
org. If you wish to receive CME or MOC credit for the article,
please see the instructions above.
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REVIEW
Overview

The 2 most commonly prescribed forms of specific immuno-
therapy are SCIT and sublingual immunotherapy (SLIT). The use
of the former dates back to Noon and Freeman in 1911"" and re-
sults in reduced symptoms and medication use for both allergic
rhinitis and allergic asthma and specific bronchial hyperreacti-
vity.®>¥ The first randomized study for SLIT dates back to
1986,"* and the number of studies comparing SLIT with placebo
in the subsequent 28 years has allowed for systematic reviews
suggesting moderate-grade evidence for reduction in symptoms
and medication use for both allergic rhinitis and asthma.™ After
a 3- to 5-year course of SCIT or SLIT, the long-term clinical ben-
efits of treatment often persist, distinguishing this treatment mo-
dality from medical treatment.

Despite growing confidence about the effectiveness of both
SCIT and SLIT, many important questions about how to best
apply these treatment modalities to our patients remain. In
particular, adequately powered randomized trials comparing
SCIT and SLIT directly are few and have several limitations."°
Herein, we will focus on studies that directly compare the efficacy
and safety of SCIT and SLIT. We will review studies comparing
the efficacy of monoallergen SCIT versus SLIT, multiallergen
SCIT versus SLIT, the safety of SCIT versus SLIT, and other con-
siderations for choosing SCIT or SLIT and then revisit the clinical
vignette. We were unable to identify any studies that involved
administering SCIT and SLIT simultaneously.

Efficacy of monoallergen SCIT versus SLIT

House dust mites. In a prospective, randomized, controlled
study™’ 51 house dust mite—sensitized children with asthma were
treated with (1) SCIT (weekly maintenance dose of 44 g of Der p
1 and 62 pg of Der f 1); (2) SLIT (53 g of Der p 1 and 53 g of
Der f 1); (3) build-up SCIT and then maintenance SLIT (43 pg of
Der p 1 and 43 g of Der f 1); or (4) no immunotherapy. In all 3
immunotherapy regimens the inhaled corticosteroid dosage and
number of asthma attacks were reduced. However, the SCIT
and SCIT plus SLIT groups had earlier and more sustained de-
creases. In a 1-year study randomizing children to house dust
mite SCIT or SLIT, Yukselen et al“® found significantly decreased
symptom and medication scores for SCIT compared with placebo
for rhinitis and asthma. Although a decrease in such scores was
also seen for SLIT, it was not statistically significant. However,
the same authors report that in a 1-year open-label extension,
the clinical efficacy of SLIT became more evident, as did a reduc-
tion in bronchial hyperreactivity.”” Eifan et al*'’ randomized
(open label) 48 children monosensitized to house dust mite to
SLIT (296 pg of Der p 1 and Der f 1 over 1 year), SCIT (111
pg of Der p 1 and 150 pg of Der f 1 over 1 year adsorbed onto
aluminum hydroxide), or placebo and found no statistical differ-
ence between the SLIT and SCIT groups (with both the SLIT and
SCIT groups showing reduced total rhinitis and asthma symptom
scores but only the SLIT group showing a reduction in total medi-
cation scores compared with the placebo group). Mungan et al“"'
randomized 36 patients with house dust mite allergy to receive
SCIT, SLIT, or SLIT placebo (not blinded), finding a reduction
in rhinitis symptoms for SCIT and SLIT compared with placebo
and a reduction in asthma symptoms for SCIT but not SLIT. Ta-
hamiler et al”'? randomized 193 adolescents and adults to house
dust mite SCIT versus SLIT and found similar reductions in
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symptoms but that SCIT resulted in greater protection against
nasal allergen challenge. Taken together, small studies, many of
which lack adequate blinding, suggest that SCIT and SLIT for
house dust mite lead to similar rhinitis and asthma outcomes.

Tree pollen. Khinchi et al®'? report a 3-year blind random-
ized controlled trial of 71 adults treated with birch SCIT (3.28
pg of Bet v 1 monthly adsorbed onto calcium phosphate), SLIT
(49 g of Bet v 1 every 2 days), or placebo, noting that both active
treatment groups had significant and similar improvements in
symptom and medication scores. In a double-blind, placebo-
controlled study of 40 adults monosensitized to cypress, Ventura
et al”'* found reduced clinical symptom scores in both patients
undergoing SCIT and those undergoing SLIT. Finally, in a non-
blinded randomized study of adults with birch allergy comparing
SCIT and SLIT, the 34 participants who completed the study had
similar symptom and medication scores.”'> The available tree
pollen studies comparing SLIT and SCIT suggest similar out-
comes, although the studies are limited significantly by sample
size.

Grass pollen. Quirino et a studied 10 matched pairs of
subjects and concluded that SCIT and SLIT are equally effective
based on reduction of symptoms and medication. The limited data
about comparative SCIT and SLIT efficacy for grass pollen repre-
sent a major gap in knowledge.

1]2](7

Efficacy of multiallergen SCIT versus SLIT

Multiallergen SCIT. Pfarr et al*'’ randomized 285 patients
to placebo or mixed grass and birch extract SCIT (6.75 pg of Be-
tula verrucosa and 15.75 wg of Phleum pratense adsorbed onto
aluminum hydroxide). A significant reduction was seen in symp-
tom and medication scores in the active treatment group
compared with the placebo group. Furthermore, rhinitis quality-
of-life scores were significantly better for the actively treated
subjects.

Multiallergen SLIT. Amar et al“'® performed a double-
blind, placebo-controlled trial in which 54 subjects were random-
ized to receive placebo, timothy grass extract (19 ug of Phlp 5
daily), or timothy grass extract plus 9 additional pollens. No sig-
nificant differences were seen in medication or symptom scores in
either treatment group compared with those seen in the placebo
group. Only the timothy grass monotherapy differed significantly
from placebo by increasing tolerance to titrated nasal challenge,
increasing serum-specific IgG, levels, and decreasing IFN-y
release by timothy grass—stimulated lymphocytes.

Multiallergen SLIT versus multiallergen SCIT. We
were unable to identify studies that compared multiallergen
SCIT and SLIT. Therefore decisions about treatment must be
made with indirect evidence. In outcomes analysis in a SLIT trial,
polysensitization did not appear to affect treatment efficacy,
suggesting that SLIT monotherapy remains effective in poly-
sensitized subjects.”'” However, using multiallergen SLIT or
SCIT might be more effective but has not been directly compared.
Clearly, more evaluation of the effects of multiple-allergen immu-
notherapy in polysensitized patients is needed."®

Safety of SCIT versus SLIT

The sample sizes of studies comparing SCIT and SLIT are
small, making it more difficult to make direct comparison of
safety parameters. In one direct comparison study 2 of 38 patients
randomized to SCIT had systemic reactions, whereas there were
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none for those who received SLIT."”” Similarly, in another study 2
of 30 patients had a systemic reaction while undergoing SCIT,
whereas none did for SLIT."'" In the grass immunotherapy study
minor local side effects were seen with SCIT, but no systemic side
effects were observed in any of the 20 subjects.”'®

The safety of SLIT and SCIT might be better estimated by
using studies that do not directly compare outcomes because
larger sample sizes are available. Although severe reactions are
rare with SLIT, local side effects, including angioedema and
pruritus of the lips and floor of the mouth, are experienced in most
subjects, especially in the first few weeks of treatment.”>=® This
notion is important because SLIT is administered by subjects in
their homes; despite this excellent safety record, recently
approved SLIT formulations are recommended to be first taken
under medical supervision, and patients are recommended to
carry an epinephrine autoinjector.”*

Other considerations in choosing SCIT versus SLIT

Optimal dosing. The optimal dosing for SCIT has been
established for some of the common aeroallergens through
clinical trials, with most allergens ranging between 5 and 20 pg
of major allergen per injection.”® There are 19 standardized SCIT
extracts, including venom (n = 6), grass pollen (n = 8), short
ragweed, cat dander (n = 2), and house dust mite (n = 2). Effec-
tive doses for SLIT can be derived from multiple trials comparing
monoallergen SLIT and placebo, and there are only 3 US Food
and Drug Administration (FDA)-approved SLIT tablet formula-
tions for use in the United States. For both multiallergen SCIT
and multiallergen SLIT, dose-ranging studies are lacking.

Patient and family preference. As mentioned above,
SLIT can be administered at home, whereas SCIT is recom-
mended to occur in a supervised medical setting. Furthermore, the
comfort of oral versus subcutaneous administration is likely to be
preferred, especially in children.

Adherence. Adherence to SCIT and SLIT is similarly poor,
ranging from 6% to 84% for SCIT and 14% to 93% for SLIT,
which is similar in rate to medication adherence, as summarized
in a recent review."*’

Costs. Cost-effectiveness studies have favored SCIT versus
pharmacologic treatment and SLIT versus pharmacologic treat-
ment.Z° However, direct cost comparisons of SCIT versus SLIT,
especially for multiallergen therapy, are lacking.

THE CASE REVISITED

Currently in the United States, the only FDA-approved
products for SLIT are for timothy grass and ragweed pollen.
Although the patient had positive skin test responses to timothy
grass (which would cross-react with a locally important grass
pollen, perennial rye grass), she had a negative skin test response
to ragweed. Because she had perennial symptoms likely related to
multiple pollen and indoor allergies and, in particular, had severe
symptoms around cat dander, she and her mother opted to receive
SCIT. This was decided after learning that the FDA-approved
SLIT formulations would only be able to address a single pollen
that contributed to her symptoms for only part of the year. She and
her mother were aware of the increased risk of systemic reactions
and inconvenience of receiving treatment in a supervised setting
that would occur with SCIT. Although aware of the efficacy of
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single-allergen SLIT, the hope that SCIT would address her
multiple allergies and the information from the physician that
very few studies are available that directly compare single-
allergen SLIT and multiallergen SCIT were the main factors
influencing the decision.
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