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TTie term "local immunotherapy" (LIT) is pro-
posed for the noninjective administration of spe-
cific immunotherapy in allergic disorders such as
rhinitis and asthma. Local immunotherapy includes
local nasal (LNIT), local bronchial (LBIT), oral
(OIT), and sublingual (SLIT) administration of
allergen extracts. The term "alternative immuno-
therapy" should be abandoned, since it may gen-
erate misleading associations and confusion with
other, scientifically undocumented therapies used
in allergic diseases; e.g., acupuncture, hypnosis,
homeopathy, and other methods (1).

The rationale for using local routes as alterna-
tives to the classical injection immunotherapy is
based on scientific data primarily obtained from
animal experiments. The arguments are an attempt
to improve patient compliance and to reduce the
risk of systemic side-effects that restricts the use-
fulness of injection immunotherapy.

'Position paper by the working group on local immunotherapy of
the European Academy ot Allergology and Clinical Immunology
(EAACI) Immunotherapy Subcommittee and the European Society
of Pcdiatric Allergy and Clinical Immunology (ESPACI) Immuno-
therapy Committee,

Immunologic aspects
The experimental evidence of local administration
of allergen extracts on airway mucosa is based on
the concept of inducing local tolerance. In IgE
high-responder mice, partial inhibition of IgE has
been obtained by inhalation of allergens (2-5).
Oral and sublingual immunotherapy originates
from experimental animal studies indicating that
ingestion of antigens may induce tolerance (6-8).
Hypothetically, the effect of sublingual immuno-
therapy might be explained by several mechanisms.
The mucosa of the mouth is particularly rich in
dendritic cells, known for their strong expression
of MHC class II molecules (9). Dendritic cells
process allergens and antigens and migrate to local
lymph nodes where they are transformed into
antigen-presenting cells. Animal models used in
investigating the mechanisms involved in tolerance
induction by the oral mucosa showed that dendritic
cells derived from the oral mucosa act as antigen-
presenting cells (10, 11), indicating that clonal
anergy of specific T cells might be the mechanism
of oral mucosa-induced tolerance. Dendritic cells
also produce interleukin (IL)-12, which favors the
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development ofThl rather than Th2 cells (12,13).
The possible involvement of local immunity was
confirmed in a recent study of the kinetics of
allergen absorption (14). The purified major aller-
gen of Parietaria judaica was demonstrated to
persist adsorbed to the sublingual mucosa for up
to 12 h after its administration, although in non-
allergic persons, radiolabeled allergens were not
absorbed at the oral mucosal level.

Clinical aspects
Poor compliance may limit the applicability of
allergen-specific injection immunotherapy (15). As
local immunotherapy is usually taken by the
patients at home, eliminating the need for injec-
tions in the doctor's office, local immunotherapy is
generally more favorably accepted by patients.
However, the actual adherence to dosage regimens
has not been studied; therefore, the actual patient
compliance with local immunotherapy is unknown.

Systemic side-effects may limit the use of injec-
tion immunotherapy (16). The risk is less in hay-
fever patients than with asthmatics (17). When the
therapy is properly performed, the rate of severe
systemic reactions in patients with rhinitis treated
with potent extracts is approximately 5% of the
injections (18). According to the published data,
local immunotherapy ,seems rarely to evoke severe
systemic side-effects, and no life-threatening nor
fatal events have, until now, been reported.

Early attempts to treat allergic diseases by nasal,
bronchial, and oral allergens dates back to the first
decades of this century (19-21). The use of local
immunotherapy gradually decreased until the
1980s, when some reports of severe reactions ques-
tioned the safety of subcutaneous immunotherapy
(22-24) and consequently raised an interest in
alternative forms of specific immunotherapy.

The present EAACl/ESPACI position paper
analyzes the available documentation of clinical
efficacy and safety of nasal, bronchial, oral, and
sublingual immunotherapy, and discusses the
rationale for using these specific treatments in
clinical practice. Due to the rapidly growing
number of studies on local immunotherapy, fre-
quent revision and updating of this position paper
will be needed.

Inclusion of papers
To eliminate any doubt of the validity of the papers
included in this review, the review panel have used
strict criteria. Inclusion criteria were as follows:

1) placebo-controlled, double-blind (PCDB) studies
2) allergen extracts and doses defined

3) treatment protocol and statistical analysis appro-
priate including an adequate sample size (over
seven patients per group)

4) studies published in peer-reviewed journals in
English

5) symptom/medication scores provided.

Allergen extracts, formulations, and
duration of treatment
In 23 out of 31 studies of local immunotherapy
included in this review, pollen allergen extracts
(birch, grass, Parietaria, and ragweed) were
employed. House-dust-mite and cat extracts have
been less extensively studied. Allergen extracts
were provided by various manufacturers, who have
applied different methods for standardization, and
validation of the quality of the extracts has not
been attempted. As most studies were conducted
over the past 15 years, we assume that international
guidelines for allergen standardization and manu-
facturing were followed by the manufacturers (25),
even if this was not always stated.

Both aqueous and powder extracts have been
employed in local nasal and bronchial immuno-
therapy. Most studies employed nonmodified
extracts, but some studies investigated modified
allergoids. Extracts used for oral immunotherapy
either consisted of aqueous solutions or were dis-
pensed in enteric-coated capsules to prevent the
degradation of allergens in the stomach. Aqueous
extracts were employed in all studies of sublingual
immunotherapy. Comparing the doses of allergens
administered has not been possible, as, in most
studies, the amount of major allergens or the
potency of the extracts was given only in arbitrary
units designed by the manufacturer, which do not
provide relevant information regarding potency or
composition. As the allergen extracts and dosage
regimens were those recommended by the manu-
facturer, the assessment of the clinical usefulness
was based on data presented in the studies.

In most studies, the duration of treatment was
short, ranging from a few weeks to a few months
of preseasonal immunotherapy. In only five out of
31 studies was the treatment extended more than
1 year. The duration of treatment was not consid-
ered when analyzing the documentation of clinical
efficacy, although it is well known that in injection
immunotherapy the efficacy improves with the
duration of treatment (16). In a study employing
oral immunotherapy, the intensity of clinical effi-
cacy was clearly related to the length of the treat-
ment (26). TTiis eould not be used as an argument
that the lack of efficacy of a short-time treatment
would automatically imply that a longer treatment
period would be efficacious.
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Table 1. PCDB local nasal immunotherapy studies

Author(s) and

year of publication

Johansson et al. (28)

Nickelsen et al, (29)

Welsh et al. (301

Schumacher & Pain (31)

Georgitis et al. (32)

Georgitis et al. (33)

Andri et al, (34)

Andri et al, (35)

Passalacqua et al. (36)

D'Amato et al, (37)

Andri et al. (38)

Andri et al. (39)

Ciria et al. (40)

Bardareetal.(41)

1979

1981

1981

1982

1983

1984

1992

1993

1995

1995

1995

1996

1996

1996

Age

range

(years)

Adults

16-66

13-58
20-53

16-67

Adults

14-54

Adults

20-56
13-37
Adults

Adults

17-44

5-15

Allergen

Grass

Ragweed

Ragweed
Grass

Grass

Grass

Parietaria

Mite

Parietaria
Parietaria
Birch

Grass

Birch
Alder
Grass

Type of
extract

Aqueous
(glutaraldehyde)

Aqueous
modified
(glutaraldehyde)

Aqueous
Powder
(glutaraldehyde)

Aqueous
allergoid

Aqueous
allergoid

Powder
modified

Powder

Powder
Powder
Powder

Powder

Powder

Powder

Duration

14 weeks

3 months

20 weeks
10 weeks

10 weeks

10 weeks

18 weeks

12 months

5 months
8 months

22 weeks

26 weeks

4 months

12 weeks

Maximum dose*

MD?
CD 450000 Noon
CD 59 |jg AgE
CD315pgAgE

CD 6-694 pg AgE
MD 320 pg
CD 3.68 mg
CD 0.6-44 kPNU
CD 12-192 kPNU
CD 32000 PNU
CD 422200 PNU
MD240AU

MD1800IU
CD 164456IU
MD240AU
MD 240 AU
MD 240 AU
CD 5607 AU
MD 240 AU
CD 6567 AU
MD240AU
CD 2950 AU
MD 240 AU
CD 2140 AU

No,

IT

12

38
35

18
8

16
15
15
14
8
8

11

9
10
14

13

11

19

patients

PI

11

34

15
7

13

16

8

10

9
10
14

15

11

20

Disease

Rhinitis

Rhinitis

Rhinitis
Rhinitis

Rhinitis

Rhinitis

Rhinitis

Rhinitis

Rhinitis**
Rhinitis
Rhinitis

Rhinitis

Rhinitis

Rhinitis

Significance
P

<0,001

<0,01
<0.03

<0.004
NS

<0.005
<0.01
<0.05
NS

SNS
D<0.05

<0,05

<0,01
<0.05
SNS

D<0.05
<0.05

<0.01

<0.05

Systemic
side-effects

12 R
No severe

38 R
34 R

No severe

7

No severe
No severe

No severe

No

No

No
3A

No severe

No

No severe

No severe

*Allergen doses are stated as maximal dose (MD) and if possible as cumulative dose (CD). Difference in potency units makes comparison impossible,
**Asthmatic patients not excluded.
Abbreviations - IT immunotherapy; PI: placebo; A: asthma; R: rhinitis; S: symptom score; D: drug score; NS: nonsignificant

Estimation of efficacy
As allergic patients suffer from the clinical manifes-
tations of the disease, the efficacy of a treatment
should be based on a reduction of symptoms and/or
drug intake. Changes in immunologic parameters
and challenge test results may be of scientific interest
for elucidating mechanisms, but do not constitute a
basis for the evaluation of clinical efficacy (16),
Furthermore, the degree of reduction in symptoms
and/or drug intake should be of a magnitude that,
from a clinical point of view, significantly reduces the
severity of the allergic diseases (27), TTie clinical
efficacy can be estimated by comparing matched
groups treated with active immunotherapy and pla-
cebo. This is best done by investigating the reduction
in symptom/medication scores in relation to a pre-
treatment observation period; i.e., over a season for
seasonal allergy or a sufficiently long comparative
period of time in the case of perennial allergies (16).
The magnitude of efficacy was not discussed in most
clinical studies, as only data supporting a statistically
significant difference between the two groups were
provided. Although such differences are essential,
this does not guarantee that a particular treatment is
clinically useful. For example, a 10% reduction in

drug intakes could be statistically significant, yet be
clinically irrelevant to the patient. As with most other
studies on antiallergic treatment, the magnitude of
efficacy, and consequently the clinical relevance of
local immunotherapy could not be fuily appreciated.

Most studies investigating the clinical efficacy of
immunotherapy provide a combined symptom-
medication score, and consequently do not involve
logistic problems. The interpretation of efficacy in
studies providing segregated data on symptom
scores and medication scores is more complicated
due to the relative weighting of these parameters.
Improvement in symptoms and no change in drug
scores, or vice versa, still represent an improvement
of the total disease severity. The problems arise
when symptoms and drug score show discordant
changes. In these cases, it must be concluded that
no important and indisputable clinical efficacy was
induced by the treatment.

Nasal immunotherapy
Clinical documentation of efficacy

Nasal immunotherapy may be performed as pre-
seasonal or perennial treatment. The allergens are
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dispensed in powder form or as an aqueous solu-
tion and are self-administered. During the applica-
tion of the allergen extract, the patient vocalizes to
avoid deposition of the extract in the bronchial
tree. Extracts are administered daily or on alter-
nate days during the induction phase and then
weekly during maintenance treatment. Premedica-
tion with cromoglycate is recommended by some
authors, but scientific support for this is lacking.

The clinical documentation of efficacy in nasal
immunotherapy is based on 14 studies fulfilling the
criteria for inclusion in this analysis (Table 1) (28-
41). Seven studies were excluded because symp-
tom/medication scores were not presented (42), a
placebo group was not included (43-46), statistical
methods were not defined (47), the randomization
of patients was not satisfactory (48), and the aller-
gen extract was insufficiently described (49).

Thirteen out of 14 papers on nasal immuno-
therapy found a statistically significant clinical effi-
cacy primarily in adults. The numbers of actively
treated patients were 252 in the "positive efficacy"
studies and 22 in the "no efficacy" study. The long-
term efficacy was considered in one study (50),
which suggested that for preseasonal nasal immuno-
therapy the efficacy is dependent on the administra-
tion of the treatment before each pollen season. Two
preseasonal courses of nasal immunotherapy with
Parietaria did not prevent a relapse of symptoms in
the third season in patients with a relevant reduction
in symptoms during the two preceding seasons.

Safety

No severe systemic side-effects were observed in any
of the studies evaluated. In most studies on nasal
immunotherapy, local symptoms from the nose
(sneezing and irritation) were reported by most
patients, especially when aqueous extracts were
used. Local nasal immunotherapy may induce asth-
matic symptoms; thus, in one study, three patients in
the active group withdrew from treatment because
of bronchospasm after allergen administration (37).
This may be due to incorrect administration tech-
nique, since no bronchial deposition of allergen has
been shown in vivo (14). Finally, the frequency of
local side-effects was identical in patients receiving
either histamine placebo or allergen (29).

Critics of nasal immunotherapy have claimed
that the treatment induces local symptoms for a
prolonged period of time, i.e., during both the
updosing phase and the pollen season. This may be
of minor importance, however, since the higher
preseasonal symptom scores in actively treated
patients did not result in a higher drug score,
indicating that patients accepted the relatively mild
symptoms and did not use rescue medication (38).

Generally, the local nasal symptoms induced by
immunotherapy were relatively short-lasting.

Paraclinical effects

In vivo. A reduction in nasal challenge test sensi-
tivity has been shown in several studies (28,31,34-
41). Skin test sensitivity does not seem to be
influenced by nasal immunotherapy (28, 34, 35, 38,
39, 41).

In vitro. In most studies, there were no appreciable
changes in the serum levels of allergen-specific IgE
or IgG, while one study indicated a significant
increase in both serum and nasal secretion aller-
gen-specific IgG and IgA (28). In one study, stable
values of serum soluble ICAM-1 levels during the
pollen season were observed in actively treated
patients, in contrast to increasing levels in the
placebo group, as well as a significant reduction of
ICAM-1 positive cells, and reduced eosinophil
counts in the actively treated patients after nasal
challenge. (36). These changes were not accompa-
nied by any changes in serum IgE, IgG, or soluble
ECP (eosinophil cationic protein) levels.

Conclusion: nasal immunotherapy

Thirteen of 14 PCDB studies (Table 5) on nasal
immunotherapy have documented a statistically
significant reduction in symptoms and/or the need
for medication in adult patients with rhinitis. The
allergen extracts used in studies showing clinical
efficacy include grass allergens in five studies (28,
32, 33, 39, 41), ragweed in two (29, 30), Parietaria
in three (34, 36, 37), birch in two (38, 40), and
house-dust-mite extract in one (35). Only one study
has documented efficacy and safety in pediatric
patients (41). The side-effects do not appear to
present a significant problem.

Bronchial immunotherapy
Clinical documentation of efficacy

The efficacy of bronchial immunotherapy has been
evaluated in two studies using mite allergens
(Table 2) (51, 52). In one of the studies, clinical
efficacy was shown by progressive improvement in
symptom and medication scores over a 24-month
treatment period (51).

Safety

In both studies, bronchospasm was induced in most
patients. In most cases, the immediate decline in
lung function was less than 85% of pretreatment
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Table 2. PCDB local bronchial

Author(s) and
year of publication

Crimietal. (51)
Tari et al. 152)

1991
1992

immunotherapy studies

Age
range

(years)

13-57
10-50

Allergen

Mite
Mite

Type of
extrBCt

Powder
Powder

Duration

9-13 weeks
24 months

Maximum dose*

MD1000AU
MD 7500 lU

No.

IT

11
14

patients

PI

11
10

Disease

Asthma
Asthma

Significance
P

NS
<0.001

Systemic
side-effects

9A
Mild A

'Allergen doses are stated as maximal dose (MD) and if possible as cumulative dose (CD). Difference in potency units makes comparison impossible.
Abbreviations - IT: immunotherapy; PI: placebo; A: asthma; NS: nonsignificant.

Table 3. PCDB oral immunotherapy studies

Authorls) and
year of publication

Cooper etal. (57)

Taudorf et al. (58)

Moller 8t al. (59)

Mosbech et al. (60)
Taudorf etal. (61)

Oppenheimer etal. (62)

Giovane et al. (26)

van Deusen et al. (64)
Litvin et al. (65)

1984

1985

1986

1987
1987

1994

1994

1997
1997

Age
range
(years)

5-15

11-44

9-17

15-38
16-47

24-72

3-13

19-49
21-50

Allergen

Grass

Grass

Birch

Grass
Birch

Cat

Mite

Ragweed
Ragweed

Type of
extract

Aqueous

Enteric-coated

Enteric-coated

Enteric-coated
Enteric-coated

Aqueous

Aqueous

Encapsulated
Encapsulated

Duration

4 months

6 months

10 months

1 year
18 months

3 months

3 years

14 weeks
16 weeks

Maximum dose*

No data

MD 50000 PNU
CD8.9mioPNU
MD1.4mioBU

MDIOmioBU
MD1.2mioBU
CD 280 mio BU

MD 33333 AU
CD 2580000 AU
MD 1500 TU
CD 800000 TU

MD 24 pg Amb a 1
MD 24 (ig Amb a 1
CD 659 Mg Amb a 1

No.

IT

22

25

14

24
18

23

10

12
20

patients

PI

22

27

16

27
21

25

8

11
21

Disease

Rhinitis**

Rhinitis

Rhinitis

Rhinitis
Rhinitis**

Rhinitis**

Rhinitis**

Rhinitis
Rhinitis

Sionlficance
p

NS

NS

S <0.04
DNS
NS
NoseSNS
Eye S <0.05
DNS
NS

R'NS
R''<0.05
R"'<0.05
A'NS
A^NS
A"'<0.05
NS
NS

SvstGmic
side-effects

No severe
eR
1 A
No severe

No severe

5U
1 U
9GI

2 severe?

No

No severe
No severe

*Allergen doses are stated as maximal dose (MD) and if possible as cumulative dose (CD). Difference in potency units makes comparison impossible.
**Asthmatic patients not excluded.
Abbreviations - IT: immunotherapy; PI; placebo; A: asthma; Gl: gastrointestinal; R: rhinitis; U: urticaria; S: symptom score; D: drug score; NS: nonsignificant.
'1st year; "2nd year; '"3rd year.

value, but a delayed asthmatic reaction (below 75%
of pretreatment value) was also induced in some
patients.

ParacUnical effects

In viva In the study showing clinical efficacy, no
effect was observed on methacholine sensitivity,
but there was a significant increase in the bronchial
tolerance of allergen in the actively treated group
(52). Skin test sensitivity was unchanged.

In vitro. Significant increase in total IgG, IgGl, and
IgG4 levels, but no change in allergen-specific IgE
and lymphocyte subpopulations during the treat-
ment period, was reported in one study (52), while
these parameters showed no change in the other
study (51).

Conclusion: bronchial immunotherapy

The clinical efficacy of bronchial immunotherapy
is not sufficiently documented (Table 5), and there
is concern about potentially serious immediate and
delayed side-effects.

Oral immunotherapy
Clinical documentation of efficacy

The efficacy of oral immunotherapy has been inves-
tigated in 13 studies. Four studies were excluded from
the survey because too few patients were included
(53,54), data were only presented as an abstract (55),
or no efficacy data were presented (56). Some char-
acteristics of the nine studies included are summa-
rized in Table 3 (26, 57-62, 64, 65).
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Seven out of nine studies did not show any
efficacy (Table 3). A reduction in symptom/
medication scores was reported in two studies,
using birch and mite allergens, respectively (26,
59). In a third study in which efficacy was
claimed, the only significant difference between
the treated group and the placebo group was a
decrease in eye symptoms in the treated group
(61), Since no significant difference was observed
in nasal symptoms and the use of rescue drugs,
efficacy was only marginal in relation to the
inconvenience for the patients and the cost of
treatment, since very high doses of allergen were
used. In contrast to those on birch pollen (59),
studies using grass pollen in enteric-coated cap-
sules have not shown efficacy. The reason could
not be related to differences in degradation of
the major birch- and grass-pollen allergens, as
these are both degraded rapidly by duodenal
juice in vitro (63), In the only study showing
strong clinical efficacy, a fivefold higher dosage
than in subcutaneous immunotherapy of an aque-
ous extract of house-dust mite was used for 3
years (26), The possible beneficial effect of a
prolonged treatment was reflected in a gradual
improvement in symptom/medication scores. No
differences in rhinitis symptoms were observed
during the first year of treatment, while during
the second and third years, disease severity was
significantly reduced. Asthma symptoms were not
improved until the third year. In all, 126 actively
treated patients were included in the negative
studies, and 42 patients in the studies indicating
efficacy (Table 5).

Safety

Oral administration of high doses of allergen may
induce systemic side-effects, some of which may be
severe. In one study involving 22 patients, eight cases
of rhinitis and one case of asthma were reported.
However, the incidence was similar in the placebo
group (57). In a study involving 24 patients, five
cases of urticaria were observed (60), and in another
study involving 18 patients, one case of urticaria
(61). In a study of oral immunotherapy with cat
allergen, two patients had severe side-effects which
were probably not related to treatment (62). Insig-
nificant gastrointestinal side-effects appeared in a
study using a maximum dose tenfold higher than
that used in subcutaneous immunotherapy (61).

Paraclinical effects

In vivo. In most studies, there were no changes in
nasal provocation tests or skin sensitivity. In one
study, a reduction in nasal challenge sensitivity was

observed (59), and two other studies reported a
reduced conjunctival challenge test (26, 61).

In vitra A significant increase in allergen-specific
IgE antibody levels and blunting of the postsea-
sonal increase were observed after 1 month of oral
immunotherapy (59, 66). Furthermore, the aller-
gen-specific IgG levels (but not igA antibody
levels) increased in the actively treated compared
to placebo-treated groups. Increasing igGl and
lgG4 antibody levels were observed during treat-
ment in the mite study (26), and of IgG and IgG4
in a ragweed study (64). In another ragweed study
(65), low levels of nasal IgA antibodies appeared.
These observations have not been substantiated in
other studies (53, 58, 60, 62), or the effects were
not studied (56, 57),

Conclusion: oral immunotherapy

The documentation of the clinical efficacy and
safety of oral immunotherapy is not adequate for
its recommendation for clinical use (Table 5). Only
two studies indicate clinically relevant efficacy with
either birch pollen administered in enteric-coated
capsules or after treatment with aqueous mite
extract for at least 1 year.

Sublingual immunotherapy
Clinical documentation of efficacy

Sublingual immunotherapy can be divided into the
exclusively sublingual form, i.e., allowing only the
interaction of the extract on the oral mucous
membranes and then having the subject spit out
the extract (sublingual-spit), and the combined
sublingual/oral treatment, in which the extract,
after being retained sublingually, is subsequently
swallowed (sublingual-swallow).

Sublingual immunotherapy may be performed as
either preseasonal or perennial treatment. The
allergens are dispensed as aqueous solutions and
are self-administered. Extracts are administered
daily or on alternate days during the induction
phase, and weekly or twice a week during mainte-
nance treatment (schedules may vary slightly from
one manufacturer to another).

Sublingual immunotherapy has been investi-
gated in 13 studies. Seven of the studies were
excluded for the following reasons: the use of low-
allergen doses and not providing symptom/medica-
tion scores (67, 68); not supplying data on allergen
doses (69); not including a placebo group (70); no
data on medication scores and methodological
problems (71); including too few patients (72); and
an open study design (73). Some characteristics of
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Table 4, PCDB sublingual immunotherapy studies

Authorlsl and
year Df publicatiDn

Tari et al, |74)

Sabbah et al. (75)

Feliziani et al. (76)

Troise et al, (77)

Hirsch et al, (78)

Passalacqua et al.
(79)

1990

1994

1995

1995

1997

1998

Age
ranoe
lyears)

5-12

13-51

14-48

17-60

6-16

15-46

Allergen

D. pteronyssinus

5 grasses

5 grasses

Parietaria

D. pteronyssinus
(glycerin)

D. pteronyssinus
0. tarinae

Type of
extract

Aqueous

Aqueous
(glycerin)

Aqueous
(glycerin)

Aqueous
(glycerin)

Aqueous

Allergold

Duration

IB months

17 weeks

3/2 months

10 months

12 months

24 months

Maximum dose*

MD 375 STU

MD100IR
CD 4500 IR
MD 25 BU

MD1.25BU
CD105BU
MD 3.75 pg Der p 1
CD 570 pg Der p 1

MDIOOOAU

No.

IT

30

29

18

15

15

10

patients

PI

28

29

16

16

15

9

Disease

Rhinitis
Asthma

Rhinitis

Rhinitis**

Rhinitis

Rhinitis
Asthma

Rhinitis**

Sianificance
P

R <0.001
CIMS

A fO.OOl
<0.05

<0.01

<0.05

RNS
A S <0,05
A DNS

<0,001

Svstemic
side-effects

32 episodes
3U

3 severe A
10 episodes
No severe
No severe

1 episode
No severe
1 episode
No severe

No severe

*All8rgen doses are stated as maximal dose (MO) and if possible as cumulative dose (CD), Difference in potency units makes comparison impossible,
**Asthmatic patients not excluded.
***Abbreviatlons - IT immunotherapy; PI: placebo; A: asthma; C: conjunctivitis; R: rhinitis; L): urticaria; S: symptom score; D: drug score; NS: nonsignificant.

Table 5. Clinical efficacy of local immunotherapy based on PCDB studies

Nasal Immunotherapy

Efficacy

No. of studies
13

No. of patients Children
252 19

Bronchial immunotherapy No. of studies
1

No, of patients Children
14 ?

Oral immunotherapy No, of studies
3

No. of patients Children
42 24

Sublingual immunotherapy No, of studies
6

No, of patients
117

Children
45

No efficacy

No.

No,

No,

of patients
22

of patients
11

of patients
126

No. of studies
1

No, of studies
1

No, of studies
6

No, of studies
0

Children
0

Children

Children
22?

No. of patients
0

Children
0

the studies included in this survey (74-79) are
given in Table 4. Efficacy was reported only with
the sublingual-swallow method using extracts of
mite allergens (74, 78, 79), grass pollen (75, 76),
and Parietaria (77). In total, 117 patients were
treated with active allergen extracts in the studies
showing efficacy.

Safety

No systemic side-effects in adults have been
reported in sublingual immunotherapy; in most
studies, there was no difference between actively

treated and placebo-treated subjects. In the first
study performed in children suffering from rhin-
itis and asthma, significant side-effects included
32 episodes of systemic reactions (three patients
with urticaria, 11 cases of asthma including three
severe, and four patients with diarrhea) (74). The
severity of side-effects in six patients (20%) in
this study corresponded to grade III of the
EAACI recommendations (systemic non-life-
threatening reactions) (16). In the other study in
children, one patient developed symptoms of
weakness and one episode of bronchial obstruc-
tion (78).
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Paraclinical effects

In vivo, A significant reduction in skin test
sensitivity and an increased nasal provocation
threshold dose were recorded in the actively
treated patients in one study (74), while there
were no important changes in bronchial challenge
sensitivity to allergen and methacholine. In
another study, a significant increase in the
tolerated dose in nasal challenge was reported
(77), while the other two studies showed no
changes in any of the investigated parameters (75,
76).

In vitro. Allergen-specific IgE antibody levels were
not affected by sublingual immunotherapy in most
studies (71, 72, 74, 77), but increased significantly
in actively treated subjects in one study (78),
Allergen-specific IgG antibody levels increased
significantly in actively treated patients in one
study (74), but not in another study (77), Signifi-
cant increases in IgG subclasses have been
observed for IgGl (74), lgG4 (74, 77), and the
IgG4/IgGl ratio (74), Conjunctival challenge
showed a significant reduction in the number of
eosinophils and ICAM-1-positive cells over a 2-
year treatment (79).

Conclusion: sublingual immunotherapy

Sublingual immunotherapy has been shown to
reduce rhinitis symptoms and/or medication needs
in six PCDB studies, using grass pollen extract in
two studies (75, 76), Dermatophagoides pteronys.fi-
nus in three studies (74, 78, 79), and Parietaria in
one study (77), The allergen doses administered
were 5-20 times higher than in subcutaneous
immunotherapy. Two of the studies were carried
out in children, and in one of these, systemic side-
effects were common (74), In adults, side-effects do
not appear to represent a significant problem. The
documentation of efficacy is based on a limited
number of studies including around 120 patients
(Table 5).

Efficacy of local immunotherapy
compared to injection immunotherapy
Since no appropriate PCDB, double-dummy stud-
ies have been performed, it is difficult to compare
the efficacy of local and injection immunotherapy.
However, there are some mostly open studies
comparing injection and local immunotherapy (80-
86). In one of the studies, local nasal immuno-
therapy for 24 months showed no significant reduc-
tion in symptoms, in contrast to injection
immunotherapy, which was effective (85). In two

studies, the efficacy of bronchial immunotherapy
was compared to injection immunotherapy (83,84).
One of the studies indicated that bronchial immu-
notherapy was superior to injection immuno-
therapy in reducing bronchial hyperresponsiveness
(84), while the other study observed the reverse
(83). Oral and subcutaneous immunotherapies
have been compared in three studies. In two of
these, oral immunotherapy in children was inferior
to injection immunotherapy (80, 81), and in one,
performed in children, the efficacy was similar (82).
In a study of mite immunotherapy, subcutaneous
immunotherapy was more effective than sublingual
immunotherapy (85), whereas in an open study
comparing injection and sublingual immunotherapy
in Alternaria renwu-allergic patients, a significantly
better efficacy of sublingual immunotherapy (60%
mean improvement in patients' assessment vs 45%
in subcutaneous immunotherapy) was shown (86).
In a recently published double-blind, double-
dummy study comparing the efficacy of sublingual
and injection immunotherapy, a decrease in total
symptom-medication score of 50% from the pre-
treatment monitoring grass-pollen season was dem-
onstrated in both groups (87).

A study investigating the effect of initial
parenteral priming by injections and extension
treatment with either placebo or oral immuno-
therapy showed a significant reduction in rhinitis
symptoms in actively treated patients, but there was
no reduction in drug scores (88). However, another
comparable study did not substantiate the efficacy
of oral grass-pollen "boosters" (89).

Long-term efficacy
The long-term efficacy of local immunotherapy has
not been sufficiently studied. Only one paper (50)
has investigated the long-term efficacy after two
preseasonal courses of nasal immunotherapy with
Parietaria, and this study did not document any
persistent efficacy after terminating immuno-
therapy. As long-term efficacy and preventive
aspects are the major aims of injection immuno-
therapy (16), the possible advantages of local
immunotherapy performed over several years
should be investigated.

Conclusions
Allergy diagnosis and treatment, including local
immunotherapy, should be in the hands of physi-
cians adequately trained in allergology. The evalu-
ation of diagnostic tests, the appropriate education
of patients in allergen avoidance, and the possible
indications for immunotherapy call for an experi-
enced, multidisciplinary team (16). Widespread use
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of local immunotherapy without proper allergo-
logic supervision should be discouraged because
efficacy and side-effects are less documented than
with subcutaneous immunotherapy. Improper use
of local immunotherapy will result in poor man-
agement of allergic disease (treatment failures),
which in turn will worsen the reputation of specific
allergy treatment. Regular controls should be car-
ried out by the specialist undertaking the evalua-
tion of the efficacy of the treatment by appropriate
methods.

Bronchial and oral immunotherapy are not rec-
ommended for clinical practice, except as part of
controlled studies, due to insufficient documenta-
tion of efficacy and the risk of severe side-effects
(bronchial immunotherapy).

Special recommendations for adults

Local nasal immunotherapy may be indicated in
carefully selected adult patients with rhinitis caused
by pollen allergy (grass, ragweed, birch, and Pari-
etaria). Efficacy in mite allergy has been docu-
mented in only one study. Potential candidates for
local nasal immunotherapy include patients who
cannot be properly controlled by conventional
pharmacotherapy (16), those who have presented
with systemic reactions during injection immuno-
therapy, or those who show poor compliance and
refuse injections. However, the potential risk of
inducing asthma represents a relative contraindica-
tion, as the allergen extracts are self-administered
without the supervision of a physician. Patients
have to be carefully informed of the risk and what
to do if systemic side-effects should occur.

Sublingual (swallow) immunotherapy with pol-
len extracts (grass and Parietaria) and mite has
shown efficacy in six PCDB studies in patients
suffering primarily from rhinitis, although the doc-
umentation was based only on nearly 120 patients.
The documentation in asthma is inadequate. The
overall safety has been documented in adults.
Further studies with standardized extracts are
needed to define better the most appropriate
patients for this form of therapy, the optimal
allergen dose, and its effectiveness as compared to
conventional injection immunotherapy.

Special recommendations for children

Nasal and sublingual (swallow) immunotherapy is
not indicated for normal clinical use in children.
More studies are needed until these forms of local
immunotherapy can be recommended in children
for general use as an alternative to subcutaneous
immunotherapy. More data have to be obtained
about local immunotherapy from controlled studies

in children documenting the degree of efficacy,
dose regimens, top doses, safety aspects during
long-term treatment, and long-term efficacy.

Directions for future research
• The clinical documentation of the efficacy of

local immunotherapy (nasal and sublingual) is
still based on a limited number of studies and,
in most cases, a rather short treatment period,
and further substantiation of the applicability in
daily clinical practice is needed.

• The efficacy of local immunotherapy is based
mostly on adult patients. Its usefulness in children
needs to be documented by proper studies; i.e.,
a placebo-controlled, double-blind design.

• The magnitude of the clinical efficacy of local
immunotherapy and its duration of effect, as well
as the secondary preventive capacity, requires
further investigation.

• The efficacy and side-effects of local immuno-
therapy should be compared with injection
immunotherapy in placebo-controlled, double-
blind, double-dummy studies.

• Cost-effectiveness studies of local and injection
immunotherapy are needed.

• The optimal allergen dose in relation to efficacy
and side-effects, and the duration of treatment
to maintain lasting efficacy should be investi-
gated.

• The compliance of patients undergoing local
immunotherapy and whether they prefer a
specific treatment to pharmacologic intervention
should be clarified.

• Institution of local immunotherapy early in the
course of allergic disease (children) may possibly
modify the natural progression of disease. This
prospect should be explored.

• Elucidating the mechanisms of local immuno-
therapy might improve the applicability of this
special treatment.
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