Received: 17 March 2019 Revised: 7 April 2019

Accepted: 11 April 2019

DOI: 10.1111/all.13826

EDITORIAL

The allergen specificity of allergen immunotherapy—doubt no

more

1 | INTRODUCTION

The ARIA-GA2LEN collaboration published a guide for the design
and evaluation of randomized controlled trials of allergen immuno-
therapy for allergic rhinitis.! Several problems were identified. For
example, mean seasonal symptom scores in subjects during allergen
immunotherapy trials were noted to be much lower than in trials of
pharmacotherapy. The dropout rates were higher. Seasonal pollen
counts varied markedly between study centres and year-on-year
during long-term trials thereby confounding the ability to detect
treatment effects during “low” pollen seasons. Placebo unmasking
occurred due to the local side effects of allergen immunotherapy
in actively treated participants. Possible solutions raised included
use of allergen exposure chambers rather than relying on seasonal
pollen exposure and a design that included participants with dual al-
lergen sensitivity, with randomization to treatment with one allergen
with the other acting as an untargeted allergen control. The study by
Wagenmann et al.2 reported in this issue of the journal tests these
concepts and additionally addresses the question whether allergen
immunotherapy may be allergen-specific.

Ninety-five participants with dual allergy to birch and grass pollen
were randomized to 9 months’ subcutaneous immunotherapy with
either a grass or a birch pollen allergoid extract. Birch pollen chal-
lenge was followed by grass pollen challenge, sequentially, with a >5-
day interval in a standardized allergen exposure chamber before and
after completion of immunotherapy. The primary outcome demon-
strated approximate 40% reductions compared to baseline (both
P < 0.001) in nasal symptom scores within groups for both grass and
tree pollen exposures, confirming the efficacy of both treatments.
These differences were also significant for both targeted allergens
when compared to exposure to the same (untargeted) allergen (both
P < 0.02) between groups thereby confirming the utility of an active
allergen placebo group. It is not possible to draw firm conclusions on
safety from a trial of 95 participants although the occurrence of only
3 very mild treatment-related immediate systemic reactions with
these extracts represents an acceptable level of adverse events.

Strengths of the study include the lower numbers of participants
needed for adequate power using the allergen exposure chamber com-
pared to the use of conventional seasonal outcomes, the adequate
blinding afforded by the study design and the observed low dropout
rate. The groups were well matched for demographics, rhinitis severity

and presence of asthma, polysensitization rates, skin test results and

serum allergen-specific IgE levels.? Limitations include the absence of a
true placebo such that it is not clear to what extent the 40% reduction
within groups could be true placebo effect and as such is not compara-
ble to the World Allergy Organization (WAO)'s (empirical) cut-point v
placebo of 20% for a minimal clinically important difference. The pla-
cebo effect could also have accounted for the minor observed effects
of treatment on untargeted allergen exposures (Figure 1B-G and G-B
comparisons).2 The order of the sequential challenges before and after
treatment was not randomized, and this could explain why there was
an apparent nonspecific effect of successful birch allergen immuno-
therapy on the second grass challenge because the diminished “priming
inflammation” by birch exposure would have resulted in a diminished
response to the second grass pollen challenge compared to the first
prebirch immunotherapy grass pollen challenge (Figure 1G-B).? Before
treatment, the level of symptoms during chamber exposure was well
matched for each allergen between groups although was different for
the grass compared to tree pollen exposures (Figure 1).2

A previous study by Winther et al incorporated a similar design in
dual grass and birch-allergic participants but using natural seasonal
symptoms as the primary outcome.® Pre-co-seasonal birch pollen
immunotherapy during the first year suppressed birch but not grass-
related seasonal symptoms, whereas the effect of grass pollen im-
munotherapy was uninterpretable due to low seasonal grass pollen
counts—thereby illustrating the advantage of the chamber exposure
method used in the present study. Dreborg et al studied dual grass
and mite allergic subjects using the same design with alum-based vac-
cines.* Over the 3 years of the trial, there was a consistent significant
decrease in immediate conjunctival allergen sensitivity to the tar-
geted but not untargeted allergens (Figure 2) that was accompanied
by marked increases in allergen-specific IgG4 to the relevant allergen
only.

Allergen immunotherapy is generally regarded as allergen-specific
although apart from the clinical trials described above, few studies
have directly addressed this issue. Lowell et al’> employed an aqueous
multi-allergen mix in a double-blind randomized controlled trial of pa-
tients with seasonal pollen allergy where omission of ragweed pollen
from the mix resulted in higher levels of seasonal symptoms compared
to the mix that included ragweed pollen. Norman et al® treated patients
with multiple pollen allergies with an aqueous allergen extract of rag-
weed. There was a marked decrease in symptoms during the ragweed
season but no impact on symptoms during the ensuing tree and grass

pollen seasons. Lack et al performed rush allergen immunotherapy
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FIGURE 2 Targeted and untargeted effects of allergen immunotherapy on conjunctival provocation test. Modified from ref.
Conjunctival provocation test (CPT) thresholds for Timothy grass pollen extract and D Farinae allergen extract before and after 1,2 and 3y
immunotherapy with subcutaneous alum-based extracts of D Farinae (D farinae SCIT,) and Timothy grass pollen (Grass pollen SCIT). There
were s ignificant differences in the change in CPT threshold concentration between groups from pretreatment to after years 1, 2 and 3 y of

immunotherapy (all P < 0.05, Kolmogorov-Smirnov test)

with an aqueous house dust mite extract in children with dual allergy
to mite and cat.” There were significant reductions in immediate nasal
and skin responses only after house dust mite challenge.

2 | CONCLUSIONS

There are notable implications of the study by Wagenmann et
al. Firstly, the incorporation of an allergen placebo in immuno-
therapy trials avoids “placebo unmasking” and enables all trial

participants to receive an active treatment for their allergies. The
caveat is that it does not enable an estimation of the true pla-
cebo effect that is known to be substantial in true placebo-con-
trolled trials. The two approaches should therefore be regarded
as complementary.

Secondly, the study supports other trials cited®” in providing
a strong consensus in favour of the allergen specificity of allergen
immunotherapy. This highlights the need for obsessional care in
our selection of patients for immunotherapy , according to current
guidelines.®
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Thirdly, it is the property of allergen specificity of immuno-

therapy that underlies durable alterations in immunologic memory
within T- and B-cell compartments that persist after treatment dis-

continuation and result in long-term disease remission.’
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