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Rating

•Of importance.

Introduction

As we approach the 100th anniversary of the first use of
subcutaneous immunotherapy, a robust literature has dem-
onstrated its efficacy in the treatment of allergic rhinitis and
asthma, its ability to provide lasting efficacy following
discontinuation, as well as its ability to potentially deter the
allergic march. Despite these positive findings, it is obvious
that most recent research has focused on alternative routes
of immunotherapy, the most frequent being sublingual.
Such alternative routes have become a focus of interest for
several reasons, including removing the need for needles,

the possibility of home application, and a reduction in
adverse events. Here we examine a recent study by Senti
and colleagues that explored the utility of epicutaneous
immunotherapy in grass-induced allergic rhinitis.

Aims

To determine the efficacy of epicutaneous immunotherapy
in grass-induced allergic rhinitis compared with placebo
patches

Methods

In this single-center study of double-blind, placebo-
controlled design, 37 grass-allergic individuals (positive
prick skin test and nasal provocation to grass) were
randomly assigned to receive patches containing grass
allergen (n=21) or placebo (n=16). The patches were 15-
cm2 polyethylene pouches filled with 1.5 mL of Vaseline
(Unilever, Cumberland, RI), with active patches also
containing 300 IU of Phleum pratense extract. The pouches
were perforated and covered with a removable adhesive foil
on one side and sat in the center of a 6-×-9-cm Hydrofilm
(Hartmann Group, Silverwater, Australia) adhesive. Prior to
initiating the immunotherapy, the chosen area of the upper
arm or shoulder was tape stripped six times in an attempt to
enhance penetration by removing part of the corneal layer,
as well as to activate keratinocytes by inducing the
“bystander effect.”
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Treatment took place before and during the grass pollen
season of 2006, with follow-up visits occurring before and
after the 2007 season. Therapy consisted of weekly
applications in which the patches were placed on the skin
for 48 h, beginning 4 weeks prior to the grass pollen season
and continuing for 12 weekly applications.

The primary outcome was the change in nasal provoca-
tion test scores compared with baseline (out of season 2006,
as well as 2007), and secondary outcomes were diary-
measured symptom and medication scores during the
allergy seasons of 2006 and 2007, as well as assessment
of local reactions and other adverse events.

Results

Participants stratified to the active group demonstrated
a significant decrease in nasal provocation in year 1
(P<0.001) and year 2 (P=0.003). Those in the placebo-
treated group also demonstrated a decrease in nasal
provocation scores in year 1 (P=0.03); however, no
significant decrease was noted in the second year (P=
0.53). Although the active treatment group demonstrated
improvement throughout the 2 years studied, no statisti-
cally significant improvement could be seen compared
with the placebo group (September 2006, P=0.06; April
2007, P=0.55; October–December 2007, P=0.15). When
examining overall treatment success (diary symptoms),
the active treated group demonstrated significantly greater
symptom control compared with the placebo group (2006,
P=0.02; 2007, P=0.005). Despite improvement in symp-
tom scores, there was no difference in rescue medicine
use. No severe adverse events were noted, although the
occurrence of eczema after patch placement was seen in
71% of the active treatment group and resulted in 160
events. It also resulted in a need for significantly more
topical steroids to treat eczema under the patch in the
active compared with the placebo group (P=0.04), with
almost 47% of the active group requiring topical steroid
therapy.

Discussion

Although this study—the first recent study in humans to
explore the use of the transcutaneous route for immuno-
therapy—did not demonstrate efficacy in the primary
outcome of improvement in nasal provocation testing, it
did demonstrate improvement in symptom scores. De-
spite our vast experience with subcutaneous immuno-
therapy efficacy, we continue to strive to find alternative

routes of implementation. Beyond aversion to needles,
the present in-office protocol represents a significant
encumbrance to our patients. Thus, exploring alternative
routes of immunotherapy with greater ease of use and
safety is quite attractive. Thus far, the major alternative
route for immunotherapy for pollen allergy has been the
sublingual route. Studies have demonstrated efficacy,
albeit to a lesser degree than the subcutaneous route
[1]. Likewise, although demonstrating a greater safety
profile, this approach has not been without side effects,
with several recent reports of anaphylaxis [2]. Surprising-
ly, a recent report demonstrated very poor long-term
adherence with use of even sublingual immunotherapy
[3]. Using sales data from major sublingual immunother-
apy manufacturers, Senna et al. [3] demonstrated that
about 90% of patients discontinued sublingual immuno-
therapy over a 3-year period.

Thus, it is sensible to continue to explore additional
alternative approaches to immunotherapy. Studies from as
early far as the 1950s examined the utility of the
transcutaneous route for immunotherapy. Blamoutier et al.
[4] as well as others relied on transepidermal ingress of
allergen via scarification of the skin, and in an open design
study demonstrated clinical efficacy.

Comments

This recent study by Senti and colleagues is likely to
catalyze further interest in this approach to immunother-
apy. The skin represents an attractive site for immuno-
therapy, as the epidermis has a high density of the
antigen-presenting Langerhans cells. At the same time,
due to the fact that the epidermis is not vascularized, it is
reasonable to expect a reduction in systemic reactions
from immunotherapy, as allergen would not leak into the
general circulation. The authors of this article also
acknowledge that at least from a theoretical perspective,
the tape-stripping protocol induces a “bystander effect”
that results in keratinocyte-derived proinflammatory
cytokine release, including secretion of interleukin (IL)-
1, IL-6, IL-8, and tumor necrosis factor-α, which results
in improved antigen presentation and lymphocyte stim-
ulation. This effect is not readily achieved via the
sublingual route.

Despite the negative primary outcome of improvement
in nasal provocation testing, the improvement in the
secondary outcome of symptom scores reinforces the need
for larger studies. The adverse event of eczema at the site of
allergen application does dampen enthusiasm, however. On
the other hand, the authors point out that this indicates that

Curr Allergy Asthma Rep



the immunotherapy successfully activated the Langerhans
cells for allergen presentation, and that no participants in
the study withdrew because of this side effect. Lastly, they
postulate that shorter application times may still result in
clinical efficacy while reducing side effects. One thing is
for certain: we have likely not seen the last of transcuta-
neous immunotherapy.

Disclosure Dr. Oppenheimer has served as a lecturer and consultant
and has received research support from AstraZeneca, Merck & Co.,
GlaxoSmithKline, and Novartis.
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