
Sublingual immunotherapy: A novel, albeit not so new,
immunotherapy treatment modality

Diego Saporta, M.D.

ABSTRACT
Background: Specific allergy immunotherapy traditionally has been thought of as subcutaneous injection immunotherapy (SCIT). There

also are noninjection routes for the administration of immunotherapy. The best-known and studied of these noninjection routes is the
sublingual route, usually known as sublingual immunotherapy (SLIT). SLIT has been in use for many decades; however, to this date, it is
not well known to the majority of allergy practitioners in this country. The purpose of this study is to help change this perception so that
SLIT eventually can be considered one more tool in the allergist’s armamentarium.

Methods: A literature review was performed. It included articles from the early American clinicians and present publications that are
mostly of European origin.

Results: It will become clear to the reader that the key features of SLIT are its efficacy, great safety, and simplicity of administration.
Conclusion: SLIT is a safe treatment modality that should be considered as a useful additional tool in the therapeutic armamentarium.

(Am J Rhinol 22, 1–00, 2008; doi: 10.2500/ajr.2008.22.3131)
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There is a growing interest in the United States regarding
the use of sublingual drops for immunotherapy admin-

istration. Although existing bibliography is mainly of Euro-
pean origin, oral immunotherapy was first developed in the
United States. The first publication dates back to 1900.1

The reason for sublingual immunotherapy (SLIT) resur-
gence in Europe is related to a series of deaths after admin-
istration of SCIT in England (reported in 1986 by the British
Committee for the Safety of Medicines). This event precipi-
tated a serious decline in SCIT use that stimulated seeking
alternative routes for immunotherapy administration. SLIT
was rediscovered and quickly became well accepted in Eu-
rope.2

In 1998 a World Health Organization panel of experts con-
cluded that SLIT was a viable alternative to the injection
route, finding its use justified in clinical practice.2 Soon after
that the Allergic Rhinitis and Its Impact on Asthma workshop
also supported SLIT use,3 stating that immunotherapy could
be administered not only by injection but also sublingually to
both adults and children.4 SLIT efficacy was based on cate-
gory A evidence (derived from meta-analysis of results of
randomized controlled trials).3

There is an abundance of evidence that this “not-so-new”
treatment modality is as effective as injection immunother-
apy, but in contrast to SCIT, SLIT is extremely safe. Although
sublingual application of the antigen without swallowing
(method known as sublingual spit) could present activity,
scientific proof of activity is only available for the sublingual-
swallow method of therapy that is called SLIT.5

HISTORICAL PERSPECTIVE
The earliest publication on sublingual treatments dates

back to 1900 when Curtis1 first suggested an oral mode of
immunotherapy, 11 years before Noon’s classic publication on
subcutaneous immunotherapy.6 Several articles and books
were published in the 1930s.7,8 With Hansel, the otolaryngo-
logic approach to allergy management developed9 and in the
1940s SLIT was based on skin end point titration results.10

Rinkel’s concept of 1:5 dilutions was applied to SLIT10 and a
course called “Sublingual Therapy in Allergy” was offered at
the American Academy of Otolaryngic Allergy (AAOA) from
1963 through the 1980s.10 In those early days, SLIT was not
only available as drops but also as rapidly dissolving tablets11

(that only recently have been introduced in Europe).12–14 The
reason why SLIT did not remain a useful treatment modality
in the United States is probably related to the anecdotal nature
of the reports that lacked the rigor of scientific proof.6

A PUB MED search from 1980 to 2006 was done for the
major ear, nose, and throat (ENT) journals, finding no refer-
ences about SLIT. Five references were found in non-ENT US
Journals (published by Morris DL); and hundreds of refer-
ences were found in the European journals (mainly articles
published after 1986). In the European literature SLIT is some-
times perceived as a new development.15,16

Recently, U.S. allergy institutions have published extensive
literature reviews17,18 and a task force has been formed to
study SLIT, addressing the interest that U.S. allergists are
exhibiting in this treatment modality.18 When SLIT was redis-
covered in Europe, the clinical trials generally used a much
higher dosing regimen than was done previously in the
United States. The efficacy and excellent safety record of SLIT
were promptly established. It is now clear that a dose of
antigen that is much higher than the optimal dose will elicit
an immunologic change where the proallergic Th2 system,
dominated by IL-5 and IL-13 with the eosinophil as the key
effector cell and IgE as the responding antibody, shifts toward
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a Th1 response characterized by an IgG response with absence
of eosinophils.19

MECHANISM OF ACTION
Hansel correctly hypothesized that the sublingual mucosa

has immunologic properties.11 Currently, we know that the
mechanism of action of sublingually administered antigen is
very complex and does not involve submucosal absorption.20

Sublingually administered antigen will be retained in the
submucosa without direct absorption. Even a short contact of
the allergen with the oral mucosa is enough to determine its
persistence in the mouth for hours, which may be consistent
with the hypothesis of mucosal immunity in the mechanism
of action of local immunotherapy.20 This also supports the
finding by Morris that holding the antigen sublingually for
only 20–30 seconds is sufficient to attain clinical results.21

The antigen (or its by-products) will be absorbed only after
swallowing.20 However, swallowed molecules will not neces-
sarily be destroyed by the digestion process because there is
evidence of absorption of macromolecules in immunologi-
cally active forms, which is more likely in the atopic individ-
ual.5 Nevertheless, there is some digestion of the molecules;
therefore, large doses will be needed to produce a serological
or clinical response. This could explain the need to administer
dosages that are many times greater than the dose required by
the subcutaneous route.22 There is evidence of efficacy of oral
capsules (resistant to gastric pH) used for the treatment of
allergy symptoms.14

The oral mucosa is rich in dendritic cells that can act as
antigen processing cells. Dendritic cells produce IL-12, which
favors the shift of a Th2-weighted immunologic response
toward a Th1 response. On the other hand, the oral mucosa
lacks mast cells, eosinophils, and basophils that likely help in
the role of the oral mucosa to acquire immunologic toler-
ance.16 Early effects of SLIT administration are likely to be
associated with cell desensitization and are dose dependent;
long-term effects are associated with a switch of Th2 cells into
Th1 and the occurrence of regulatory T cells (T reg cells).23

There is clear evidence that T reg cells are required for specific
allergy suppression. Specific immunotherapy stimulates pro-
duction of T reg cells, suppresses production of IgE, and
stimulates production of IgG4 and IgA (via production of
IL-10).24

SLIT has been found to reduce T-cell proliferation by gen-
erating T reg cells capable of inducing tolerance to the in-
volved allergen and elicit production of IL-10 that reduces
production of proallergic cytokines.25 Local production of IgA
and specific T suppressor cells may play a role in local im-
munotherapy.5

CURRENT CONCEPTS IN TREATMENT
At this time there is a lack of consensus regarding treatment

protocols. Although there is controversy about dosing regi-
mens, the most convincing evidence supports using a high-
dose regimen with ranges of 5–100 times the dosage of a
standard course of SCIT; and prolonged courses of therapy
appear to be more effective than short doses.4,15,22 Attempting
to compare results is difficult because of the different proto-
cols for dose advancement, preseasonal or coseasonal nature
of the treatment, difference in the units considered, amount of

antigen administered, number of dosages per week, total
cumulative dose, maintenance dose, and amount of time that
the patient is treated.5 Different authors have used any num-
ber of drops from 1 to 15 or more per day. Despite these
differences, there usually is an escalation phase and a main-
tenance period. During escalation drops are usually given
daily. During maintenance there are more discrepancies, and
drops can be given daily, twice, or even three times a week.
Most of the authors use a 1:10 dilution system.14,15,26–28

We developed a sublingual treatment protocol following
the same thought process ENT allergists use to treat patients
by SCIT.29 The AAOA also has proposed a treatment proto-
col.30

SAFETY AND EFFICACY
From our country’s early literature it is already inferred

that SLIT is efficacious, there is no risk of developing
life-threatening reactions,10 and when adverse events (AEs)
occurred they were deemed insignificant.31 In the European
literature there are countless reports of its efficacy and
great safety, with many double-blind, placebo-controlled
(DBPC) studies. Efficacy and safety data usually are re-
ported together.

In 2000, Andre et al.13 reviewed 8 DBPC studies that in-
cluded 347 active patients and 343 placebo patients. The pa-
tients were adults and children with either rhinitis or mild to
moderate asthma. This review clearly confirms the good
safety record for SLIT when used in both adults and children.
The adverse reactions were all minor and occurred at the
same rate in adults and children. They mainly involved the
oral cavity and gastrointestinal (GI) tract. Urticaria and exac-
erbation of rhinoconjunctivitis had the same incidence in the
active and in the placebo groups. Asthma attacks were signif-
icantly lower in the active group.13

In 2003 Canonica and Passalacqua2 reviewed the literature
finding 22 properly done DBPC studies (with 567 active pa-
tients). Nineteen of these 22 studies confirmed the efficacy of
SLIT, not only for rhinitis but also for asthma. When SLIT was
compared with SCIT, it was found that both had a similar
effectiveness, but SLIT was found to be safer and more easily
tolerated. AEs were reported infrequently. The most common
AE was oral itching after taking the dose, which was always
described as mild and self-resolving. No severe systemic re-
action was ever reported in the literature over the 15 years
reviewed by these authors.2 In no case did the treatment
needed to be interrupted. By contrast, the authors compare
this situation with SCIT where severe, sometimes near-fatal,
reactions occur in 0.5–6% of patients.2

In 2005, Wilson et al. performed a meta-analysis of 22 DBPC
studies,19 finding a significant decrease in symptom scores
and medication use after SLIT. These effects persisted for at
least 3 years after discontinuation of therapy. Increasing treat-
ment duration beyond 12 months appeared to increase effec-
tiveness. None of the studies reported any significant side
effects during SLIT. Two studies reported similar efficacy for
SLIT and SCIT.19

Efficacy
Individual publications have reported complete symptom

remission in 80% of the patients,26 significant decrease of
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symptom and medication scores (with p � 0.0001),27 or im-
provement in 96% of the patients with either asthma or rhi-
nitis,32 with protective effect lasting 5 years after discontinu-
ation of therapy.15 SLIT also appears to be effective over a
wide range of different dosing regimens.33–35In patients with
nasal allergies and asthma, a long-lasting effect is attained
after 2–4 years of SLIT, finding an elevation of IL-12 and an
increase in IgG4/IgE ratios.36 SLIT could show a long-lasting
effect after discontinuation of therapy,15 similar to the effect
attained after SCIT.37,38 Patients with rhinitis who were
treated with SLIT did not develop asthma.38

Safety and AEs
The most common AEs include itching (oral, sublingual,

nasal, facial, and rarely diffuse), rhinorrhea, GI side effects
(nausea, vomiting, abdominal pain, and diarrhea), urticaria
rash, dizziness or lightheadedness, and headaches. There is a
consensus in the European literature that no serious AEs
occur from SLIT administration and that a fatal reaction has
never been reported.2,13,19Except for AEs involving the buccal
cavity and the GI tract (that occur more frequently in the
active group)2,13 the reported incidence for AEs usually is the
same in the active and placebo groups.14,39,40

The AEs usually resolve spontaneously and do not require
discontinuation of therapy.2,13,15,27 Intervention is limited to
dose adjustment or occasional antihistaminic administration
but rescue medications such as adrenaline or other parenteral
medication has never been reported.2 Asthma episodes were
more frequent in the placebo group, a fact that usually is cited
as proof of SLIT efficacy.13

Combining efficacy with the simple mode of administra-
tion, SLIT appears uniquely positioned to be used as a “home-
based immunotherapy.” Even though home-based immuno-
therapy with SCIT was found to be very safe,41 major
reactions did occur at home. Even if these reactions occur
infrequently, the concept of home-based injection immuno-
therapy will remain, at best, controversial.42

We also found that high-dose SLIT is effective and very
safe29 but when administering immunotherapy caution is al-
ways warranted. Symptoms can be provoked sublingually.43

Supporting this statement are two recent case reports of ana-
phylaxis related to SLIT administration.44,45

ADVANTAGES TO SLIT USE
Given the safety record of SLIT it appears that it can be

used as home-based immunotherapy.46 It also can be used to
treat patients that at this time are not considered good candi-
dates for SCIT such as young children or high-risk patients.47

Other advantages include no local arm reactions that often
interfere with dose advancement in SCIT. Patients save sig-
nificant time and transportation-related costs by doing treat-
ment at home.48 This can potentially contribute to patient
compliance because apparently treatment adherence (despite
being a home-based treatment) is excellent.49 Sublingual
drops, if diluted in glycerin, do not need refrigeration because
glycerin is an excellent preservative that maintains potency
for a long time.11,48

SPECIAL SITUATIONS

SLIT and Asthma
Asthma frequently is associated with allergic rhinitis. Epi-

demiological studies have consistently shown that asthma
and rhinitis often coexist in the same patients and that rhinitis
often precedes the development of asthma.50 Bronchial hyper-
reactivity, a consistent finding in asthma, is a frequent finding
in patients with allergies, and when present there are more
chances that the patient will become asthmatic.51 Currently,
we are witnessing a substantial increase in asthma cases and
asthma mortality.52 It is known that patients with nasal aller-
gies, if left untreated, have up to a 19% chance of developing
asthma.53 Inhalant sensitivities tend to persist with time, es-
pecially perennials such as house-dust mites. Early adminis-
tration of specific immunotherapy will prevent the develop-
ment of new sensitivities, will improve asthma that may be
present at the time of treatment initiation, and will prevent the
development of asthma in the future.50,54,55

Opinions conflict as to the efficacy of SLIT59 but review of
the literature frequently shows that SLIT leads to an improve-
ment of not only nasal allergy symptoms but also asthma
symptoms: SLIT decreases asthma symptoms,27,28,39 increases
respiratory parameters,15,39 and decreases medication
use.15,27,39 These positive effects can be seen even 5 years after
the discontinuation of therapy.15

It appears that specific immunotherapy should be offered
to children55 starting early in the disease process, as soon as
allergy has been diagnosed.50 Given the safety profile, the
simplicity of its administration and the evidence of efficacy
presented here, it appears that SLIT could then be considered
to treat children with asthma.

SLIT and the Very Young Patient
Obvious difficulties for injection administration are en-

countered in the very young child, often involving the parents
as well. In this situation SLIT actually might be considered the
first line of therapy.

FUTURE DIRECTIONS

SLIT and the Patient on �-Blockers
A significant percentage of the general population is on

�-blockers. These patients generally are considered at higher
risk for immunotherapy administration. They require both
special considerations and careful informed consent before
treatment is started.56 The actual risk produced by �-blockade
is unknown but may be of the same magnitude as the risk
posed by asthma.57 These patients could potentially be suc-
cessfully treated with SLIT. A PUB MED search from 1980 to
present day failed to reveal any reference addressing this
issue, which hopefully will be addressed in future studies.

CONTROVERSIES
SLIT is not approved by the Food and Drug Administration

remaining an off-label use of allergenic extracts. The Joint
Task Force of the American College of Allergy, Asthma and
Immunology and the American Academy of Allergy, Asthma
and Immunology18 concluded that there is evidence that SLIT
is an effective treatment. Still, many questions remain unan-
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swered including effective dose, treatment schedule, and
overall duration of treatment. Until these have been deter-
mined an assessment of the cost benefit ratio of this treatment
modality cannot be made.18

Contrary to SCIT in which its effectiveness is not in ques-
tion (there are DBPC studies dating back to the 1960s58), SLIT
effectiveness is strongly suggested but not firmly estab-
lished.59 Until SLIT becomes an accepted treatment modality
insurance companies likely will not reimburse for its use. At
this time there is no specific CPT code for SLIT.

Despite the massive amount of literature suggesting SLIT
safety, caution is always warranted (as with any type of
immunotherapy treatment). Recently, two reports were pub-
lished regarding anaphylaxis related to SLIT. One report was
related to the administration of rush SLIT for latex desensiti-
zation45 and the other was related to the use of SLIT for
inhalant allergies.44 There is no report of mortality related to
the use of SLIT for the treatment of inhalant allergies.

SUMMARY
The purpose of this article is to bring SLIT to the attention

of the allergy practitioner (and practitioners in related fields)
presenting SLIT as an effective and extremely safe treatment
modality. This treatment has been used in the United States
for �100 years and is being used in Europe with increased
frequency for the last 20 years. It is of simple implementation
and offers the possibility of safe in-home administration.

SLIT should be considered for the management of patients
with asthma as it appears uniquely positioned to treat them
with a minimal risk. These higher-risk patients are, on the
other hand, the ones that would benefit the most from immu-
notherapy.

SLIT dose should always start low and progress to high. In
our opinion, this progression should be slow, so that the
potential development of an AE could be the warning sign to
decrease the dose without need for treatment interruption,
maintaining efficacy and keeping the treatment safe. It is still
not clear that one can safely use any treatment regimen with
the same safety. Certainly, SLIT offers more leeway than SCIT
but still it is always necessary to advise caution with the
administration of any form of immunotherapy. The recently
reported case of anaphylaxis related to SLIT administration
(for inhalant allergies)44 appears to be a case where there was
no progression from low safe doses to higher doses.

At last, it is important to emphasize that this study is not
inferring that SCIT should be discarded. This study suggests
that SLIT should be one more tool in the allergy practitioner’s
armamentarium.
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