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Background: Sublingual-swallow immunotherapy was recently
recognized in the World Health Organization Position Paper
(Allergen immunotherapy: therapeutic vaccines for allergic
diseases) “as a viable alternative to parenteral injection thera-
py to treat allergic diseases” in adults. More controlled studies
were required to assess the efficacy and safety of this treat-
ment in children.

Objective: This study was carried out to assess the clinical effi-
cacy and safety profile of sublingual-swallow immunotherapy
with high-dose allergen in children with allergies.

Methods: We used a double-blind placebo-controlled design.
Forty-one children with Parietaria-induced rhinoconjunctivitis
were randomized to receive sublingual standardizeBarietaria
judaica extract (n = 20) or placebo (n = 21) for 2 years. The
cumulative dose of allergen was 375 times higher than that
used in parenteral immunotherapy and the cumulative dose of
Par j 1 major allergen was 52.5 mg over 2 years. The main
efficacy assessment criteria were symptoms and rescue med-
ication scores recorded on the patients’ diary cards. Secondary
criteria were changes in skin and conjunctival specific reactivi-
ty as well as blood parameters, analyzed after 1 and 2 years of
immunotherapy. The safety of the treatment was assessed by
evaluating the frequency and severity of adverse effects.
Results: A significant reduction in rhinitis symptoms was
observed in the active treatment group during the second season
(P = .02), with no difference in medication scores. A significant
decrease in skin reactivity P = .002 after 2 years of treatment)
and an increase in the threshold dose for conjunctival allergen
provocation test @ = .02) were observed in the active treatment
group compared with the group receiving placebo. A significant
increase in specific IgG levels P = .02) was also observed in the
active group. Immunotherapy was well tolerated.
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Conclusion: Sublingual-swallow immunotherapy inParietaria-
allergic children provided a clinical benefit and a decreased
specific reactivity to the allergen. The safety profile of this
treatment, which constitutes an important issue, indicated
good tolerance and compliance. (J Allergy Clin Immunol
1999;104:425-32.)
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Parietaria-induced pollinosis is an important clinical
feature in Europe, especially in the Mediterranean
areal Parietaria also appears to be an unrecognized
cause of respiratory allergy in the United Statasd
Australia3

The extraordinarily long persistence Bérietaria
pollen in the atmosphere in the Mediterranean area is
often responsible for almost perennial symptoms.

Specific immunotherapy represents the cornerstone of
allergy treatment because, together with allergen avoid-
ance (when possible), it is the only etiologic treatment
available to patients with allergies. Under optimal condi-
tions, for example, demonstration of the predominant
role played by allergen sensitization in eliciting symp-
toms, the availability of high-quality allergen extracts,
and correct patient monitoring, injection specific
immunotherapy constitutes an effective treatment for
allergic diseases. The recent World Health Organization
(WHO) Position Paper concerning allergen immunother-
apy* states that other routes of allergen administration,
such as sublingual and intranasal routes, can represent “a
viable alternative to parenteral injection therapy” for
allergic diseases in adults. More studies assessing the
efficacy and safety of sublingual immunotherapy are
required before this treatment can be routinely recom-
mended in children. Sublingual immunotherapy can be
delivered by either the sublingual-spit or sublingual-
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swallow method has been validated.

One opehand 2 double-blind placebo-controlled stud-
iesf:7 with sublingual immunotherapy with use Béri-
etaria extract demonstrated a clinical benefit in adult
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o Treatment
Abbreviations used ) . o
IR: Index of reactivity Active treatment consisted of a standardiBeglidaica extract
WHO: World Health Organization (Stallergenes, Antony, France) in drops to be taken sublingually and
held under the tongue for 2 minutes before being swallowed.

The extract was standardized in index of reactivity (IR) units.
TABLE I. Demographic data The in-house reference extract (called 100 IR) is defined as the con-
centration eliciting a wheal with a mean diameter of 7 mm in 30

Characteristics of patients Active group  Placebo group skin-tested patients with allergies. The level of the Par J 1 major
No. of subjects included 20 21 allergen in the 100 IR extract was @g/mL.
Sex (male/female ratio) 13:7 12:9 Four allergen concentrations were used: 1, 10, 100, and 300 IR
Age (y) per milliliter.
Mean age 10 10 Placebo consisted of a glycerinated phenolated saline solution
Mean range 6-14 7-13 with an appearance and taste similar to those of the active treatment.
Mean duration of rhinitis (y [+SD]) 3+2 4+3 The build-up treatment phase started with 2 drops of the first
Polysensitized patients concentration (1 IR/mL), increasing by 2 drops per day up to 10
Mites 1 1 drops per day, followed by the next concentration (10 IR/mL)
Alternaria 1 3 increasing from 2 to 10 drops per day and then continued with a
Grass 4 1 similar progression from 2 to 20 drops of the next concentration
Patients eligible for efficacy analysis 16 17 (100 IR/mL) and 2 to 20 drops of the highest concentration (300

IR/mL). After administration of 20 drops of 300 IR per milliliter

daily for 1 month, the maintenance dose was 20 drops of 300 IR per

. . . milliliter 3 times a week until the end of the study.

patlgnts, I?Ut no study has been conducted with this aller The cumulative dose of allergen extract received by each patient

gen in children. was 75,000 IR per year (375 times higher than with parenteral spe-
The current double-blind placebo-controlled study cific immunotherapy). The cumulative dose of Par J 1 major aller-

investigated the clinical efficacy and safety of sublin- gen was 52.5 mg over 2 years.

gual-swallow immunotherapy with high-dose standard-

ized Parietaria judaicaextract in children withPari- Patient monitoring

etarla-lnduceq pollinosis in Italy, where this allergen has  symptom-medication scorBatients were instructed to keep a

an important impact all over the country. diary for daily evaluation of nasal symptoms (sneezing, rhinorrhea,
or nasal blockage), ocular symptoms (itching, redness, or weeping)

METHODS and lung symptoms (cough, dyspnea, or wheezing) according to a

S . 0-3 grading scale (0 = no symptoms, 1 = mild, 2 = moderate, 3 =
tudy deS|gn severe symptoms). When necessary, the patients were allowed to
This was a double-blind, placebo-controlled, parallel-group use antiallergic drugs (antihistamines, ocular and nasal cromogly-

study. cate, nasal corticosteroids and, if necessary, oral corticosteroids as
Forty-one patients with a positive history of rhinoconjunctivitis, well as antiasthmatic drugs), but they had to record drug intake for
with or without mild intermittent asthma, causedRayietariapollen symptomatic treatment on the diary card.

sensitization documented by positive skin tests (wheal diameter >4  Arbitrary scores were attributed to the class of drugs used to treat
mm) and positive radioallergosorbent test results (class Il and aboverhinitis symptoms (0.25 point for each dose of topical cromogly-
were enrolled between November 1995 and March/April 1996.cate, 0.5 point for each dose of nasal corticosteroid, 2 points for
Patients with uncontrolled asthma, symptomatic polysensitization oleach dose of antihistamine, and 3 points for each oral corticosteroid
who were treated witR-blockers or long-acting corticosteroids were tablet).

excluded. Patients with cats at home were also excluded. Without an  Daily mean symptom and medication scores, calculated each
baseline assessment, the patients were randomized to receive eittweek during the pollen season, were plotted against time for each
active (20) or placebo (21) sublingual therapy for 2 consecutive yeartreatment group.

(Table ). Skin testsQuantitative skin tests with 5 dilutions (0.2 IR, 6.6 IR,

At the inclusion visit skin tests with other allergens (mites, 20 IR, 60 IR, 100 IR) oP judaicaextract were performed in dupli-
Alternaria, cockroach, and grass) were performed to evaluatecate on the patient's forearm on inclusion and 1 year and 2 years
cosensitization withParietaria pollen allergy. after starting treatment. A positive control (9% codeine phosphate

Regular visits for clinical evaluation and safety assessment wersolution) and a negative control (glycerinated saline solution) were
scheduled. Quantitative skin tests and conjunctival provocation testused.
were performed, and blood samples were taken before starting trea  Skin reactions were recorded after 20 minutes. Each wheal was
ment, after 1 year, and at the end of the trial. outlined with a fine-tip roller pen and transferred by means of trans-

The main efficacy assessment criteria were symptoms and resciparent tape to the corresponding sheet of the case report form.
medication scores. Secondary assessment criteria were changes The geometric means of the diameters of wheals induced by
skin and conjunctival specific reactivity as well as blood parame-each concentration, measured with a scanner, were used to plot the
ters, analyzed after 1 and 2 years of immunotherapy. The safety cdose-response curve for each patient with use of the least squares
this treatment modality was assessed by the frequency and severimethod: logA =a + b x logC (where A = wheal diametex= inter-
of adverse effects. cept,b = slope, and C = concentration).

The study was conducted according to Good Clinical Practices Conjunctival provocation tesillergen-specific conjunctival
rules after approval by the ethics committee and Italian healthchallenges were performed on inclusion and 1 year and 2 years after
authorities. The patients’ parents gave informed consent beford¢reatment was started.
inclusion. Drops of increasing allergen concentrations (0.4 IR, 1.2 IR, 3.7
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IR, 11 IR, 33 IR, 66 IR, 100 IR, lyophilize® judaicaextract recon-  Clinical efficacy assessment parameters
stituted at 3-fold dilutions with nonphenolated saline solution),
were placed into the lower conjunctival fornix of the right eye (the  RRinitis symptom scores during the first and second
left eye was used as the control) qntll a chrpcal r.ee.lctlon waspouen season are shown in FigAandB. On inclu-
observed. Only the early-phase reaction occurring within 15 to 30, *atients in the active treatment group appeared to
minutes was investigated. Clinical reactions, such as conjunctlval,lave more severe symptoms than those in the placebo
itching and burning, conjunctival hyperemia, weeping, nasal block- .
age or posterior rhinorrhea, were assessed according to an arbitragrouD'_ Analysis of the course Of, symptoms showed a
scale (0 = absent, 1 = mild, 2 = moderate, 3 = severe) described (reéduction of symptom scores during the second season
Abelson et af in patients receiving active immunotherapy. Malfing
The dose eliciting a score of at least 7 was considered to be tremphasized that only a reduction in symptom scores
threshold dose, and its variation after 1 and 2 years of treatment wigreater than or equal to 30% can be considered clinical-
compared in the active treatment and placebo groups. ly relevant.
In vitro parameters. Parietarigpecific IgE and specific 195 Significantly more patients had=80% reduction in

were measured with commercial kits according to the supplier'sihinitis symptoms in the active treatment group than in
instructions (CAP System-Pharmacia, Uppsala, Sweden) on seruip o placebo groufP(= .02) (Fig 2)

samples taken before starting treatment, after 1 year of treatmer . LS N
; Medication scores for rhinitis were not significantly
and at the end of the trial.

IgE values were expressed in kallikrein units per liter and, IgG d'ﬁeren_t be_tween the 2 grO_UpS throughout _the study, as
values were expressed as a binding percentage compared with a rShOwn in Fig 3A andB. Actively treated patients took
erence standard serum. significantly fewer antiallergic drugs only during 1 week

of the first pollen seasoiP (= .05).
Safety assessment ]

Patients and investigators were asked to record all adversSklrl tests
effects in detail, regardless of whether they were related to treal The diameter of the wheal obtained with the 100 IR con-
ment, according to Good Clinical Practices rules. centration on the dose-response curve estimated by regres-
Pollen counts sion analysis before treatment and after 1 year and 2 years

o ) . ) of treatment was compared in the 2 groups by the nonpara-

The Parletal"la pollen sea'so.n in ltaly starts in February in sputh- metric Mann-Whitney test. After 1 year of treatment no
ern _Ital_y and in March/April in northern Italy and lasts until the change was observed in the active group, whereas an
beginning of November. Pollen grain counts were recorded eacl. . . - N
year of the study in each center and pollen curves were plotted. Increase In _Sk'r_] rea_Ct'V_'_ty Was_ observed in the placebo

group, resulting in a significant differende= .02) between
Statistical analysis the 2 groups (Fig 4). After 2 years of treatment, skin reac-

Nonparametric data were analyzed by the Mann-Whithesst  tivity decreased in the active group and the difference
for intergroup comparison and Wilcoxon’s rank sum test for intra-between the 2 groups became highly significBrst (002).
group comparison. Statistical tests comparing 2 entities were

tailed andP < .05 was considered to be significant. Conjunctival provocation test

An increase in the threshold dose indicates that the
RESULTS patient has become more tolerant to the allergen.
Patients The threshold dose did not differ between the 2 groups

before treatment was started. After 1 year of treatment

The 2 groups did not differ in terms of demographicthe threshold dose increased in both groups, but to a sig-
variables, history of rhinitis, conjunctival provocation nificantly greater extent in the active grodp< .02), as
tests, skin reactivity, and immunologic parameters. shown in Fig 5.

Of the 41 randomized patients, 3 from the active grouy During the second year, the threshold dose decreased
and 3 from the placebo group left the study before thdn both groups, but to a lesser extent in the active group,
first pollen season and another 2 patients (1 active and although the significant differencP € .02) between the
placebo) dropped out of the trial during the second yea2 groups on the nonparametric Mann-Whithketest was
Thirty-three patients (16 in the active treatment grougmaintained.
and 17 in the placebo group) were therefore evaluable : )
the end of the trial. One patient in the active groupl™ Vitro parameters
stopped the treatment before the end of the second se Specific IgE levelSpecific IgE levels were variable and
son but was eligible for efficacy assessment. All patientino significant difference was detected between groups.
were included in the safety analysis. Specific 1gG level. Before treatment was started, the

During the study 5 patients dropped out of the activepercentage of specific IgGvas higher in the placebo
group (4 because of adverse events and 1 for noncompgroup than in the active group, but the difference was not
ance with study procedures) and 4 patients dropped oistatistically significant. As shown in Fig 6, no change
of the placebo group (1 because of adverse events, 1 fwas observed in the placebo group throughout the study,
personal reasons, and 2 because of deterioration of ttwhereas specific Igg&levels increased during the treat-
allergic disease). Few patients were cosensitized to othiment period in the active group.
allergens. Demographic data are shown in Table I. By analyzing the variation of specific IlgQevels in
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FIG 1. Rhinitis symptom scores. Daily means + SEM of rhinitis symptoms (sneezing, rhinorrhea, and nasal
blockage; each symptom scored from 0 = absent to 3 = severe) were plotted against time during first pollen
season (1996) (A) and second pollen season (1997) (B). Shaded area, Parietaria pollen counts. Active treat-
ment group was clearly less symptomatic during second year.

the active and placebo groups, a significant differencethe placebo group) had, sometimes repeatedly, one of the
was observedR = .02). listed adverse events. The most common adverse events
were gastrointestinal complaints. These complaints led to
withdrawal from the trial in 4 cases in the active group and
The adverse events observed during the trial are listed iin 1 case in the placebo group. The adverse events were
Table Il. Nineteen patients (12 in the active group and 7 ireffectively treated by dose reduction and antihistamines.

Adverse events
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TABLE Il. Adverse events 100 -

Adverse event Active group Placebo group

Anaphylactic reaction 0 0 80

Itching in mouth 3 2

Labial swelling 2 2 - 80 -

Gastrointestinal complaints 19 1 .;‘E

Conjunctivitis 1 1 = 4

Rhinitis 1 1

Mild asthma attack 0 1 20 -

Severe asthma attack 0 1

Others (generalized pruritus) 1 1 00—

Total No. of adverse events 26 10

No. of patients having I Ea—
adverse events 12 7 Ardras yetread B L o

FIG 2. Proportion of patients with reduction of at least 30% of

. . . rhinitis symptom scores. A total of 87.5% of patients receiving
Only one patient receiving placebo had to be hospitalactive treatment reduced their symptom scores by at least 30%,

ized for a severe asthma attack and 1 patient receivirwhich can be considered to be clinically relevant.? Significant dif-
active treatment was hospitalized for a wrist fracture. ~ference was observed between groups (asterisk, P = .02). Error

Safety was considered to be good because no maj'bars indicate exact 0.95 confidence interval (binomial).
adverse event was reported.

DISCUSSION immurotherapy. Despite this large dose of allergen, the
adverse effect rate was not significantly higher in the
This study compared the efficacy of sublingual active treatment group, except for gastrointestinal com-
immunotherapy with standardiz&djudaicaextract ver-  plaints, which constituted the most frequent adverse
sus placebo in children witRarietaria pollinosis. The events. These data confirm the safety of this modality of
major outcome, indicating efficacy of treatment, wasallergen administration because no severe systemic reac-
reduction in rhinitis symptom scores. Because no basetion was observed. A number of controlled stutlie$-
line assessment was performed, the active group we?l have reported data on the efficacy and safety of treat-
more severely symptomatic at the start of the trial, animent of allergic disorders by sublingual immunotherapy.
this difference persisted during the first pollen season. Alt is difficult to compare the results of these studies
classically reported, no effect of immunotherapy wasbecause of the great variability of duration of treatment,
observed shortly after treatment was started. A markedoses of allergen extract administered, and number and
reduction of the symptom score was observed during thtype of patients and allergens used.
second year, with no difference in antiallergic drug For methodologic reasons, only 4 of these stud-
intake. The magnitude of the reduction is an importaniest.12.14.15vere included in the efficacy and safety analy-
issue, as stressed by Mallifgzor example, a 10% sis of the WHO Position Paper concerning sublingual
reduction may be statistically significant but clinically immunotherapy. These studies demonstrated the clinical
irrelevant. No “gold standard” has been defined for theeffectiveness of sublingual-swallow immunotherapy with
magnitude of reduction of symptoms or drugs consideregrassParietaria,and mite extracts. The safety profile was
to be effective in everyday clinical practice, but a reduc-excellent in adults. However, systemic adverse effects
tion of at least 30% could justify treatment involving a (urticaria or asthma) were reported in one stéger-
potential risk of adverse effects. The results of this studformed with mite extract in children. These adverse
showed a clinical benefit of sublingual immunotherapyeffects may be due to the type of allergen and the allergic
with high doses of allergen in terms of this parameternature of perennial asthma.
However, a baseline assessment should be performed  Other studies have been published since completion of
future studies to ensure equal groups to be compared the WHO Position Paper. A long-term sté@that used
terms of symptoms and medication scores. mite monomeric allergoid tablets demonstrated a clinical
Second, the decrease in skin reactivity and thebenefit and reduction of allergic inflammation after spe-
increase in the threshold dose for conjunctival challengcific conjunctival challenge. Another stuéijn a large
suggest that this treatment modulates the immunpopulation with hay fever, demonstrated a significant
response to the allergen. The higher percentage of spsteroid-sparing effect during the grass pollen season, and
cific 19G, in the placebo group from the start of the trial in another triad! the dyspnea score of children with mild
is in line with the less-severe symptoms observed in thiasthma caused by olive tree pollen sensitization was
group, whereas this parameter increased as the symptcreduced after sublingual immunotherapy.
scores decreased in the active group. In a carefully designed (double-blind, double-dummy)
The cumulative dose of allergen was 375-foldstudy Quirino et & compared the efficacy of these 2
greater than that usually administered in subcutaneottreatment modalities with grass pollen extracts. The
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FIG 3. Antirhinitis medication scores. Daily means + SEM of antiallergic drugs (arbitrarily scored: 0.25 point
for each dose of topical cromoglycate, 0.5 point for each dose of nasal corticosteroids, 2 points for each dose
of antihistamine, and 3 points for each oral corticosteroid tablet) were plotted against time during first pollen
season (1996) (A) and during second pollen season (1997) (B). Shaded area, Parietaria pollen counts. Med-
ication scores did not differ significantly between groups throughout study. Asterisk, Patients in active treat-
ment group took significantly fewer antiallergic drugs only during 1 week of first pollen season (P =.05); two
pound signs, 1 patient took 3 oral corticosteroid tablets.



J ALLERGY CLIN IMMUNOL La Rosa et al 431
VOLUME 104, NUMBER 2, PART 1

H Actrve frestment
E Placeho

Before treatment  After 1 yearof  Afler 2 years of
treatrment treatrrent

FIG 4. Quantitative skin tests. Groups were compared in terms of diameter of wheal obtained with 100-IR con-
centration on dose-response curve estimated by regression analysis. After 1 year of treatment, increase in
skin reactivity was observed in placebo group (asterisk, P =.02) and, after 2 years of treatment, skin reactivi-
ty decreased in active treatment group and difference between groups became highly significant (two aster-
isks, P=.002).
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FIG 5. Threshold dose for conjunctival provocation tests (mean + SEM). After 1 year of treatment threshold
dose increased in both groups, but to significantly greater extent in active treatment group (asterisk, P = .02).

During second year threshold dose decreased in both groups, but to lesser extent in active treatment group,
maintaining significant difference (asterisk, P = .02) between groups.

16
14 { i
12 {
10 - i 1  @Beiore reatment
= 8- i D After 1 year of treatment
6 - K B After 2 years of tresiment

Active treatment Flacebo

FIG 6. Anti-Parietaria-specific IgG, as percent binding (mean + SEM). There was no change in placebo group
throughout the study, whereas specific IgG, increased during treatment period in active treatment group.
Analysis of variation of specific IgG, in active treatment group and placebo group revealed significant differ-
ence (asterisk, P = .02).
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results showed that sublingual and injection therapy were
equally effective in terms of clinical parameters. Objec-
tive parameters were only changed for patients treated b
injection. These results suggest differences in the mech

anisms involved in these 2 treatment modalities. 7.

Passalacqua et &,studying the pharmacokinetics of
sublingual allergen administration, showed that the aller-
gen was not degraded by saliva and that no direct absorf

tion by sublingual mucosa could be detected. A significant g.

amount of radiolabeled allergen (Par j 1) persisted in the

sublingual region for up to 48 hours after administration. 10

The oral mucosa is particularly rich in Langerhans’ cells
which have been shown to act as effective antigen-pre
senting cells and to produce IL-12. Because this cytokine

is capable of preferentially promoting the development of12.

Th1l cells, a hypothetic mechanism of the “tolerogenicity”
of the sublingual route might involve Th1/Th2 differentia- ;5
tion and regulation of IgE productiéf.

Another important aspect is the economic issue.

Although the allergens used for sublingual immunother-14-

apy are more expensive than those used for injectior

immunotherapy, particular attention must be paid to the;s

“social cost” of injection immunotherapy (in terms of
time off work for scheduled visits for injections and
related medical costs), which offsets the cost differences
between these 2 treatment modalities.

Larger studies with a dose-ranging design to deter-

mine the optimal relationship between clinical efficacy, 17.

safety profile, and cost, together with more data concern:
ing the mechanisms of action, are necessary.

Data from the literature and our own results sugges1
that sublingual immunotherapy may be used in young

children to improve the control of allergy. The impact of 1°.

this treatment modality on the natural history of the dis-
ease is another question that needs to be addressed.

We thank Dr Enrique Fernandez-Caldas, LETI, Spain, for Par j
1 dosage assays and ARMIA (Associazione Ricerca Malattie
Immunologiche ed Allergiche) for supporting the study. We also
thank Dr Giovanni Passalacqua for critically reading the text and Dr
Anthony Saul for revising the English.
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