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ABSTRACT

Background: Specific immunotherapy (SIT) with
pollen allergoids formulated with the Thl-inducing
adjuvant 3-deacylated monophosphoryl lipid A (MPL"
adjuvant, Corixa) has shown good efficacy and tole-
rability in the treatment of pollen allergies in adults.
The aim of this study was to evaluate this treatment
in children and adolescents aged 6-17 years old who
were sensitive to grass/rye or tree pollens.

Methods: An open, multicenter study was perfor-
med using 90 children and adolescents. The patients
received four subcutaneous injections of grass/rye
(n = 64) or tree pollen allergoids (n = 26) adsorbed to
L-tyrosine and containing MPL" adjuvant. Efficacy
was measured by symptom and medication scoring,
skin prick test reactivity and IgG/IgE antibody respon-
ses. Tolerability was monitored by recording adverse
events.

Results: Both grass/rye and tree pollen treatment
groups showed significant reductions in symptom
scores and anti-allergic medication use compared
with the previous pollen seasons (p < 0.01 in all ca-
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ses). After therapy, skin prick test reactivity was sig-
nificantly reduced in both groups and pollen-specific
IgG was significantly increased in both groups where-
as little change was apparent in pollen-specific IgE.
Overall tolerability was similar to results obtained in
previous studies in adults.

Conclusion: Short-term SIT using four injections of
grass/rye or tree pollen allergoids adsorbed to L-tyro-
sine and with MPLP adjuvant was shown to be ef-
fective with good tolerability. The treatment compa-
red favorably with previous studies in adults.

Key words: Adolescents. Allergoids. Children. Grass
pollen. Monophosphoryl lipid A. MPLE. Specific im-
munotherapy. Th1. Tree pollen.

RESUMEN

Antecedentes: La inmunoterapia especifica (ITe)
formulada con el adyuvante Th1l inductor 3-deacyla-
ted monophosphoryl lipid A (adyuvante MPLF,
Corixa), ha mostrado una buena eficacia y tolerabili-
dad en el tratamiento de las enfermedades alérgicas
inducidas por pdlenes en adultos. El objetivo de este
estudio consiste en valorar el tratamiento en nifios y
adolescentes, 6-17 afios, sensibles al polen de gra-
mineas o arboles.

Métodos: Se llevd a cabo un estudio abierto mul-
ticéntrico en 90 nifios y adolescentes. Los pacientes
recibieron 4 dosis por via subcutanea de alergoides
de polen de gramineas (n = 64) o arboles (n = 26) ad-
sorbidos en L-tirosina y conteniendo el adyuvante
MPL". La eficacia se valoré por una puntuacion que
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recogia la evolucién de los sintomas y de la necesi-
dad de medicacién, reactividad al Prick Test y res-
puesta IgE e IgG. La tolerabilidad se valor6 por el re-
gistro de reacciones adversas.

Resultados: Ambos grupos de tratamiento, polen
de gramineas y de arboles, mostraron una reduccién
significativa en las puntuaciones relativas a sintomas
y medicacion frente a la alergia, cuando se compa-
ran frente a las puntuaciones de la estacién anterior
(p < 0,01 en todos los casos). Después de la terapia,
la reactividad al Prick Test disminuy6 de forma signi-
ficativa en ambos grupos y los niveles en IgG espe-
cifica al polen aumenté también de forma significa.
La tolerabilidad global se mostré semejante a los re-
sultados previos obtenidos en adultos.

Conclusién: La ITe de corta pauta de administra-
cion, 4 dosis de alergoides de polen de gramineas o
polen de arboles, adsorbidos en L-Tirosina y con
MPLO como adyuvante, se mostré eficaz con una
buena tolerancia, comparables de forma favorable
con estudios previos en adultos.

Palabras claves: Adolescentes. Nifios. Polen de gra-
mineas. Monophosphoryl lipid A. MPL".
Inmunoterapia especifica. Thl. Polen de &rbol.

INTRODUCTION

Specific Immunotherapy (SIT) is widely accepted
as a causal treatment of type | allergy. In particular,
short-term SIT offers a convenient option and sup-
ports compliance in children and adolescents. A re-
cent advance in SIT has been provided by the incor-
poration of an innovative adjuvant, 3-deacylated
monophosphoryl lipid A (MPLO adjuvant, Corixa) in
the formulation of allergy vaccines. Clinically suc-
cessful SIT is now thought to result from either a re-
dressed Th1/Th2 cell balance by promoting a
Th1l response which produces cytokines that de-
press Th2 activity (probably mediated by IL-12), or
by a down-regulation induced by IL-10 from regula-
tory T-cells, ie immunological tolerance!. MPLF adju-
vant is a purified, detoxified glycolipid derived from
the cell walls of Salmonella minnesota? and has been
shown to induce Thl-like immunological profiles in
both pre-clinical® and clinical* studies.

Clinical trials of specific immunotherapy with for-
mulations containing MPL adjuvant have so far pro-
ved encouraging. A double-blind, placebo-controlled
(DBPC) multi-centre phase Il study of SIT with MPL"
adjuvant incorporated in a vaccine containing grass
and rye pollen allergoids adsorbed to L-tyrosine
(Pollinex” Quattro, Bencard Allergie/Allergy
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Therapeutics Ltd) showed good efficacy after a cour-
se of only four injections®; a further DBPC study
using tree pollen allergoids showed similar success®.
Efficacy in these studies was clearly indicated by
symptom and medication scoring, underlined by ad-
ditional efficacy parameters. Following therapy, skin
test sensitivity was found to decrease and specific
IgE antibody levels only increased in the placebo
groups during the pollen season. Tolerability was also
good in both studies. However, these data carried
the limitation of a therapy restriction to adult patients
only. There are particular reasons to apply SIT for
allergic disease in children, because the treatment is
thought to be more effective than in adults’, and the-
re is evidence to suggest that it may impede pro-
gression from allergic rhinoconjunctivitis to asthma®.
The composition of these vaccines also lends confi-
dence in providing safety and efficacy. The use of
allergoids reduce allergen-specific IgE reactivity
whilst maintaining induction of specific 1gG®°. Also,
recent reviews have indicated encouraging safety
profiles of the depot adjuvant L-tyrosine!! and MPL"
adjuvant®?,

Therefore in a further examination of treatment
outcomes, an open multi-centre study was employed
to evaluate these vaccines for efficacy and tolerabi-
lity in children and adolescents with allergic sensitivi-
ties to tree or grass pollens. Efficacy measurements
comprised: symptom and medication scoring (global
assessment), skin prick test reactivity and IgG/IgE
antibody responses. Tolerability was monitored by in-
cidence of adverse events and safety parameters.

METHODS

Patients were divided into two groups according
to their allergic sensitivities. Patients sensitive to
grass pollen (n = 26) were treated in five allergy cli-
nics in Portugal. Diagnosis and inclusion criteria
were: male or female patients aged between
6-17 with seasonal symptoms due to grass pollen
sensitisation, positive skin prick test with a wheal
diameter 3 mm or above, RAST test (or equivalent)
grass-specific IgE class 2 or above.

Patients sensitive to tree pollens (n = 64) were
treated in five clinics in Poland. Diagnosis and inclu-
sion criteria were: male or female patients aged bet-
ween 6-17 with seasonal symptoms due to birch, al-
der and hazel pollen sensitisation, positive skin prick
test with a wheal diameter 3 mm or above, RAST
test (or equivalent) birch, alder and hazel-specific IgE
class 2 or above. Children and adolescents included
in this study suffered from allergic rhinitis (and/or

Allergol et Immunopathol 2003;31(5):270-7



272 Drachenberg KJ, et dd.— IMMUNOTHERAPY ADJUVANTED BY MPL

asthma) or allergic conjunctivitis associated with rhi-
nitis or asthma.

Vaccines for the tree pollen-allergic patients were
formulated with allergoids (glutaraldehyde-modified
extracts) from three tree pollens (birch, alder, hazel).
The tree pollen allergoids were adsorbed onto L-tyro-
sine depot adjuvant as a 2 % suspension. Vaccines for
the grass pollen-allergic patients were formulated
with allergoids produced in a similar manner from a
12 grasses and rye pollen mixture and adsorbed to
L-tyrosine. In total, 90 patients were included and
each received 3 increasing subcutaneous doses (300,
800, 2000 standardised units [SU]) in weekly intervals
and a further top dose (2000 SU) at a 1-4 weeks in-
terval. Each injection was 1.0 ml and contained 50 p.g
MPL" adjuvant. These injections were administered
before the respective pollen seasons.

The symptom scoring scheme required patients to
score their organ-related allergic symptoms for the
eyes, nose and lungs according to severity (none =1,
mild = 2, moderate = 3, severe = 4). The points were
totalled for each patient, providing a maximum possi-
ble score of 12. The medication score was devised
by a generalised quantification of the medication in-
take (no medication = 1, occasional = 2, frequent = 3,
regular = 4), to provide a maximum score of 4. The
scores were taken at two timepoints: the previous
pollen season (baseline investigation) and during the
pollen season after therapy.

Titrated skin testing to identify threshold reactivity
was performed at three time points: before therapy
and two weeks after therapy (both before the pollen
season) and then finally after the pollen season.
Seven 1:3 serial dilutions of allergen were tested on
both forearms using either a grass pollen mixture or
a birch pollen extract. Histamine and allergen diluent
served as positive and negative controls respectively.
The diluent contained glycerol with phosphate buf-
fer and phenol preservative. Wheals were measured
with a computerised planimetry system
(Summagraphics Bitpad and Digit computer pro-
gramme). At the same time points, blood samples
were taken for determination of specific immunoglo-
bulins (AlaSTAT, Diagnostic Products Corporation).

Tolerability was documented regarding types of local
adverse events: redness/swelling (sub-divided into
sizes of area), pain, itching, types of systemic reac-
tions and any other adverse events.

All data were analysed by an independent statisti-
cian.

RESULTS
Patient population

Table | provides a summary of the patient demo-
graphics.

Clinical efficacy assessment

All statistical significances were calculated using
the Wilcoxon signed rank test.

Symptom scores: patients scored their organ rela-
ted symptoms for the first pollen season (baseline in-
vestigation, before therapy) and after therapy (se-
cond pollen season). Symptom scores are displayed
in figures 1 and 2; significant improvements were
found from both groups of patients.

Medication scores: the intake of antiallergic symp-
tomatic medication was scored and this is summari-
sed in figures 3 and 4. Again, a significant improve-
ment was seen from both groups of patients.

Titrated skin prick test

The skin prick test results for grass pollen-allergic
patients are summarised in figure 5 and those from
tree pollen-allergic patients in figure 6. Compared to
baseline, both groups displayed a clearly significant
reduction in skin reactivity, which was maintained
throughout the pollen season.

Table |

Patient demographics

Age (years) Mean

Height (cm) Mean Weight (kg) Mean

Study N? of males N° of females +3D + 3D +5D
Grass/rye pollen (n = 26) 18 8 112432 1485+14.8 449+13.6
Tree pollen (n = 64) 43 21 13.1+£35 1625+18.1 53.1+16.0
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Total symptom score

Baseline After pollen season

Figure 1.—Total symptom score from grass pollen-allergic patients
(n =23, p <0.01). Dispersion bars indicate standard deviation from
the mean values.

Medication score

After pollen season

Baseline

Figure 3.—Medication scores from grass pollen-allergic patients
(n =23, p <0.01). Dispersion bars indicate standard deviation from
the mean values.

Specific immunoglobulins

Measurement of specific IgE (trees, grasses) sho-
wed no change after treatment but there was a slight
increase during the pollen season in both groups
(data not shown).

33

Total symptom score

Baseline After pollen season

Figure 2.—Total symptom score from tree pollen-allergic patients
(n =63, p <0.01). Dispersion bars indicate standard deviation from
the mean values.

4,5

4,0

Medication score

Baseline

After pollen season

Figure 4.—Medication scores from tree pollen-allergic patients
(n =63, p <0.01). Dispersion bars indicate standard deviation from
the mean values.

Levels of specific 1gG (trees, grasses) signifi-
cantly increased after treatment and this was main-
tained during the pollen season, as shown in figu-
res 7 and 8.
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Figure 5.—Titrated skin prick tests of grass pollen-allergic patients.
N =18, p = 0.035 (after therapy: baseline), p = 0.003 (after pollen
season: baseline). Dispersion bars indicate standard deviation
from the mean values.
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Figure 7.—Specific IgG antibody response of grass pollen-allergic
patients. N = 21, p < 0.001 (after therapy: baseline), p < 0.001 (af-
ter pollen season: baseline). Dispersion bars indicate standard de-
viation from the mean values.

Tolerability: adverse events

Local reaction rates are given in table Il (grass/rye
pollen SIT) and table IlI (tree pollen SIT). The grass/
rye vaccine was used for 103 injections, and follo-
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Figure 6.—Titrated skin prick tests of tree pollen-allergic patients.
N =62, p <0.001 (after therapy: baseline), p < 0.001 (after pollen
season: baseline). Dispersion bars indicate standard deviation
from the mean values.
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Figure 8.—Specific IgG antibody response of tree pollen-allergic
patients. N =57, p = 0.003 (after therapy:baseline), p < 0.001 (after
pollen season: baseline). Dispersion bars indicate standard devia-
tion from the mean values.

wing this administration 35 local reactions occurred
(rate = 34 %). The tree pollen vaccine was used for a
total of 256 injections, which were followed by 58 lo-
cal reactions (rate = 23 %). A small number of pa-
tients received 5 or 6 injections. These were split vo-
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Table Il

Local reactions from grass/rye pollen vaccine
injection course (n = 26)

Table Il

Local reactions from tree pollen vaccine
injection course (n = 64)

Percentage of

Percentage of

Injection  N?of local reactions N of injections local reactions Injection  N?of local reactions ~ N? of injections local reactions
1st 9 26 35 1st 17 64 27
2nd 11 2 42 2nd 20 64 31
4th 6 2 25 4th 7 62 1

5th 1 2 50
5th 0 3 0 6th 0 1 0
Totals 35 103 34 Totals 58 256 23

lume doses, following the clinician’s opinion to be
most appropriate for highly sensitised patients or in
response to a previous local reaction. Combining the
data for both vaccines, the overall number of injec-
tions given was 359 and the overall rate of local re-
actions per injection was 25 %. Following the final
(repeat) dose 4 (2000 SU), the event rate roughly hal-

ved from that of the previous dose in both types of
vaccine (see tables Il and Il1).

An analysis of the types of local events is shown
in tables IV (grass/rye pollen SIT) and V (tree pollen
SIT). A total of 13 and 28 patients respectively expe-
rienced local events.

Table IV

Types of local events from grass/rye pollen vaccine

N2 of patients with events
Symptoms

Percentage of total patientsa

Rate per injection

(n=13) N2 of events (%)
Redness and swelling (> 10 cm) 2 8 2 1.9
Redness and swelling (5 to 10 cm) 7 27 21 204
Pain 4 15 4 3.9
Itching 8 31 10 9.7
Other¢ 4 15 12 11.7
2Total patients = 26.
®Total no. of injections = 103.
¢Swelling < 5cm.

Table V
Types of local events from tree pollen vaccine
N° of patients with t . Rat injecti

Symptoms orpa Ig]nzszvg)l events Percentage of total patientsa N? of events ae pﬁ,z)’gjec on
Redness and swelling (> 10 cm) 16 25 22 8.6
Redness and swelling (5 to 10 cm) 6 9 9 35
Pain 26 41 48 18.8
Itching 3 5 7 2.7

aTotal patients = 64
bTotal no. of injections = 256.
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Patients treated with the grass/rye pollen vaccine
displayed a lower rate of redness for the highest area
size (> 10 cm, 8 %) compared to the tree pollen pa-
tients (> 10 cm, 25%). However, regarding redness
ranging from 5 to 10 cm, the grass pollen patients
showed a 27 % rate compared to a 9 % rate found
with the tree pollen patients.

The statistic of event rates per injection also re-
flects the most frequent local events. These were:
grass/rye pollen SIT, redness 5-10 cm (20.4 %), tree
pollen SIT, itching (18.8 %).

Some pain was observed at the injection site of the
tree pollen vaccine (41 %) and this was at a higher in-
cidence than that found with the grass/rye pollen group
(15%0). More itching (31 %) was reported by the grass
pollen patients than the tree pollen patients (5 %b).

No systemic reactions were documented from
any of the patients treated with the grasses/rye vac-
cine. After injection of the tree pollen vaccine, syste-
mic reactions (conjunctivitis, rhinitis, headache, bre-
athing difficulties, pruritus) were observed following
8/256 injections, (rate = 3.1 %). These systemic reac-
tions were reported from only one of the five clinics
using the tree pollen vaccine. No systemic reactions
were observed resulting from the high doses (3rd
and 4th) at 2000 SU. Regarding the total number of
injections (359), the total incidence of systemic reac-
tions was 2.2 %.

Other adverse events

Other adverse events were documented in the
post injection period. These were categorised as un-
likely to be related to therapy, and were reported
using WHO adverse reaction terminology. Events ob-
served in 6/26 grass/rye pollen vaccine patients
were: respiratory system (asthma, rhinitis), 3; vision
disorders (conjunctivitis), 3; resistance mechanism
disorders (otitis media), 1. Events observed in 23/64
tree pollen patients were: respiratory disorders, 17;
vision disorders, 9; body as a whole, 7; central and
peripheral nervous system, 1.

DISCUSSION

Children and adolescents were administered a
short-term SIT using 4 injections of an allergoid/L-ty-
rosine vaccine incorporating the Thl adjuvant mo-
nophosphoryl lipid A (MPLP) using grass/rye or tree
pollen allergoid formulations (Pollinex” Quattro gras-
ses/rye, trees,). Treatment with both vaccine formu-
lations resulted in significant reductions in allergic
symptoms and usage of anti-allergic medication.

Allergol et Immunopathol 2003;31(5):270-7

These findings are consistent with data from place-
bo-controlled double-blind studies in adult patients®®.
Local reactions to both tree and grass/rye pollen vac-
cines were also found comparable to that found in
these adult studies. Systemic reactions were not de-
tected in the grass pollen vaccine group, and only
mild events were observed in the tree pollen vacci-
ne group. Again, these results compare well with
those found with adults.

A reduction in skin prick test sensitivity after treat-
ment and after the pollen season was seen with both
groups, which was a marker result consistent with
findings in other studies involving this short-term the-
rapy>%. Another well-recognised marker, the specific
IgG antibody response, increased after therapy and
after the pollen season in comparison to the baseli-
ne. Following therapy, little change in specific IgE
was seen in both groups, which was again consis-
tent with that previously found with this vaccine in
the treatment of adult patients®®. This result is pro-
bably due to the Thl-inducing activity of MPL" adju-
vant, which would bias cytokine activities to discou-
rage an IgE response*.

The WHO Position Paper on allergen immunothe-
rapy has stated that more studies are needed to de-
termine how immunotherapy may modify the allergic
disease in children’. So far, although we have seen
some high quality studies®, the number of publica-
tions on this topic is comparatively low. At the same
time, researchers are suggesting that there is a real
need for allergy treatment strategies such as immu-
notherapy for children'®. Data from this open study
shows that regarding both efficacy and safety, the re-
sults are similar to those found in controlled studies.
Effective immunotherapy may significantly improve
the quality of life for a child over the critical period to
adulthood. Additionally, health authorities should
note that there is also a potential pharmacoeconomic
effect?4,

In summary, these results have paralleled outco-
mes from previously reported double-blind,
placebo-controlled studies in adults, demonstrating a
new treatment for children and adolescents with res-
piratory allergy to grass and tree pollens which provi-
des clinical and immunological efficacy with good to-
lerability.
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