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Sublingual immunotherapy (SLIT) is a treatment for allergic
respiratory diseases that has demonstrated efficacy and safety.
Several formulations of SLIT are now available worldwide for
treatment of allergic rhinitis (AR). Grass tablets containing 15 to 25
mg of group 5 major allergen reduced combined AR symptoms and
medication use by 23% to 41% in3 treatment years and 2 follow-up
years. Ragweed pollen tablets (12 mg of Ambrosia artemisiifolia 1)
and liquid extracts (50 mg of Ambrosia artemisiifolia 1) reduced
combined AR symptoms and medication use by 26% and 43%,
respectively. House dust mite tablets containing 300 index of
reactivity (16 mg ofDermatophagoides pteronyssinus 1 and 68mg of
Dermatophagoides farinae 1) reduced AR symptoms by 17.9% and
17.0% in 1 treatment year and 1 follow-up year, respectively. A
different house dust mite tablet (12 standardized quality house dust
mite) was able to reduce the risk of asthma exacerbation compared
with placebo (hazard ratio, 0.69; 95% CI, 0.50-0.96). Most adverse
events were local and mild to moderate in severity. For SLIT
products reviewedherein, effective doses range from1.12 to 84mgof
major allergen(s). However, allergen content is not uniformly
standardized, can be expressed in arbitrary or proprietary units
(depending on the manufacturer), and assays for determination of
allergen content are highly variable. Thus, results from one study of
a given product cannot be extrapolated to other products. Despite
these limitations, this ClinicalManagement Review aims to provide
practitioners with relevant information on the dosing of selected
SLIT formulations in the treatment of allergic respiratory
disease. � 2016 American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2017;5:1-10)
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The efficacy of sublingual immunotherapy (SLIT) for the
treatment of allergic rhinitis (AR) has been demonstrated in
numerous randomized, double-blind, placebo-controlled trials
(RDBPCTs) and systematic reviews with meta-analyses.1-3 Select
open studies have also demonstrated benefit for asthma symp-
toms and even indicated prevention of new asthma diagnoses in
patients treated with SLIT.4-7 Although a few cases of anaphy-
laxis have been reported because of SLIT, most adverse reactions
have been localized and self-resolving with minimal, if any,
lasting harm to the patient.3,8-11

Based on the increasing utilization of SLIT, its demonstrated
efficacy, and favorable safety profile, the World Allergy Organi-
zation, the European Association of Allergy and Clinical
Immunology, as well as the American Academy of Allergy,
Asthma, and Immunology jointly with the American College of
Allergy, Asthma, and Immunology have released several position
statements, consensus statements, and guidelines regarding the
use of SLIT for the treatment of allergic respiratory disease.3,12-15

This review aimed to provide current information on dosing,
dose-response (where available), dosing schedule, and duration of
therapy as it relates to key clinical outcomes with selected SLIT
formulations. This information should help allergy practitioners
understand the basis for SLIT dosing in the clinical management
of allergic respiratory diseases.

ALLERGEN CONTENT VARIABILITY

Numerous SLIT products available worldwide come with
specific dosing recommendations that have been adapted from
the treatment protocols used in the RDBPCTs. The

recommended dosing regimen of each product is different due to
various factors inherent to the extract itself and clinical trial
design in which it was tested. Many European allergen extract
manufacturers continue to use in-house reference assays, which
are not universally accepted. An analysis of SLIT products from
European and US manufacturers revealed approximately 7- to
200-fold differences in major allergen concentrations of house
dust mite (HDM), timothy grass, cat, and ragweed products.
These concentrations were determined by ELISA and expressed
in US dosing units. Reference standards from the United States
were used for comparison. Notably, the assay used to determine
major allergen content and the laboratory in which such de-
terminations were performed can also lead to variable estimates
of major allergen concentration.16

Given this variability, the EAACI Immunotherapy Interest
Group task force has identified a specific need for standardization
of extract concentrations as well as clinical trial design to develop
the best understanding of dose-response relationships and effi-
cacy of SLIT.17,18 The remainder of this review will highlight
dose ranging studies of selected products and other clinical
studies that have demonstrated efficacy and safety of currently
available or investigational SLIT formulations.

DOSE, MAJOR ALLERGEN CONTENT, UNITS,

EFFICACY, AND SAFETY

Grass pollen

Several sublingual formulations of grass pollen extracts have
been used in RDBPCTs including single-grass tablets, 5-grass
tablets, and 5-grass liquid drops.

Single-grass pollen
A single-grass pollen tablet (Grazax/Grastek, ALK-Abelló,

Horsholm, Denmark/Merck & Co, Whitehouse Station, NJ) is
manufactured in a single dosage form containing 2800 bio-
equivalent allergy units (BAUs) of group 5 major allergen from
Phleum pratense (Phl p 5; Tables I and II).22 BAU is a US Food
and Drug Administration (FDA)-defined standardized unit of
potency for grass and cat extracts based on intradermal testing. A
reference standard determined by the FDA Center for Biologics
Evaluation and Research is used for comparison. An extract is
labeled to contain 100,000 BAUs/mL when the intradermal
application induces a wheal size of 50 mm on adding 2
perpendicular diameters. The potency of all grass and cat allergen
extracts produced by US manufacturers is reported in BAUs.23,24

The manufacturer estimates that the 2800 BAU tablet contains
15 mg of Phl p 5, but the method by which this was determined
is not specified. This tablet contains allergen extracted from a
single-grass species and relies on the observation from subcu-
taneous immunotherapy that immunotherapy with a represen-
tative major allergen from a single-grass species can improve
symptoms from sensitivity to other cross-reactive species.25 A
post hoc analysis of 6 studies using this single-grass tablet found
improvements in symptom and medication scores in patients
who were monosensitized to timothy grass as well as those who
were polysensitized to other grasses.26

A dose ranging study for the single-grass pollen tablet used
maintenance doses of 2,500, 25,000, and 75,000 standardized
quality-tablet (SQ-T; 0.5, 5, and 15 mg of Phl p 5, respectively)
and included adults from age 18 to 65 years with AR and allergic
rhinoconjunctivitis (ARC) attributable to grass pollen.27 The
method by which the actual allergen content was measured was
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