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A double-blind, placeo-controlled study was performed in order to confirm
the safety, suitability, and efficacy of an alum-adsorbed Parietaria judaica-
pollen allergoid, Allergovit®, for allergen-specific immunotherapy. Parietaria
pollen is an important cause of pollinosis, particularly in the Mediterranean
zone, where it may be encountered for up to 8-9 months of the year. It is
an aggressive allergen, and the doses tolerated during immunotherapy are
less than those achieved with grass pollen. This factor increases the
desirability of using therapeutic preparations with minimal IgE-binding
activity, such as allergoids, in order to reduce the risk of side-effects and
enable patients to tolerate a higher dose of allergen, thereby increasing the
chances of successful specific immunotherapy. Forty patients with rhinitis
and/or asthma were allocated at random to active- or placebo-treatment
groups at the beginning of the study. All patients received the active
preparation during the second year of the study. Immunotherapy was well
tolerated by all patients and the incidence of side-effects was low. Treatment
resulted in significant reductions in specific cutaneous reactivity and
increases in nasal tolerance. A progressive improvement in nasal inspiratory
peak flow in association with the immunotherapy indicated a reduction in
nasal inflammation. These objective assessments of efficacy endorsed the
results from the patients’ diary cards, which indicated significant
improvements in symptoms and reductions in the use of medication. The
immunologic activity of the therapeutic preparation was demonstrated by
the induction of a significant specific-IgG antibody response, with increases
in IgG4 during the second year of treatment. We conclude that the safety
and efficacy of immunotherapy with the Parietaria allergoid make it suitable
for consideration in the treatment of patients with Parietaria-pollen-induced
rhinitis or asthma.
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Chemical modification has played an important role
n the production of vaccines, being used to convert
toxins into virtually nontoxic toxid derivatives that
can confer protective immunity. The same concept
has been applied in the production of allergoids
from allergen extracts, and these were first tested
n 1972 (1). The efficacy of various formaldehyde-
modified allergen preparations for the treatment
of allergic rhinitis and asthma has been demon-
strated in several studies, including a number of
double-blind, placebo-controlled trials that recorded

improvement in symptoms, reductions in the need
for n)ledication, and increased allergen tolerance
(2-6).

Chemical interactions between formaldehyde and
the components of a standardized allergen extract
result in comprehensive changes in the net charge
of the proteins and in their tertiary structures. The
result is that allergenicity/IgE-binding activity is
substantially reduced (1, 7) yet immunogenicity is
retained (1, 8). An early study with an aqueous
ragweed pollen allergoid showed that substantially
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more allergoid than allergen could be injected into
hay fever patients before symptoms of anaphylaxis
were induced (9), reflecting the reduction in IgE-
binding activity. The higher doses of allergoid that
could be administered, in comparison with aller-
gen, resulted in higher specific IgG concentrations,
and a high-dose schedule with an allergoid eli-
cited higher specific-IgG concentrations than were
achieved with a low-dose schedule (1).

Adsorption of allergoids onto aluminum hydrox-
ide suspension confers the benefits of a depot pre-
paration, and a double-blind, placebo-controlled
study in hay fever patients demonstrated definitive
immunologic changes accompanying a significant
clinical improvement (6).

Various Parietaria species are found throughout
central and southern Europe; the USA, particularly
California; and Australia. The flowers are wind
pollinated, and the pollen is recognized as an
important cause of pollinosis, particularly in the
Mediterranean zone (10). Parietaria pollen con-
tains an aggressive allergen (11), and symptoms
ensue once the pollen count reaches approx1mately
30 grains/m? of air, as opposed to 50 grains for grass
pollen (12). A previous report noted that the max-
imum tolerated dose of Parietaria-pollen extract was
approximately 25 times less than that of timothy
grass (Phleum pratense) pollen (11). These factors
heighten the desirability of using therapeutic pre-
parations with minimal IgE-binding activity in
order to reduce the risk of side-effects and enable
patients to tolerate a higher dose of allergen, there-
by increasing the chances of successful specific
immunotherapy.

A previous study (13, 14) compared Parietaria
allergen and allergoid depot preparations during 1
year of therapy and demonstrated their safety and
clinical efficacy, together with an enhanced immuno-
genic response that could be achieved with the
allergoid through the use of larger quantities of pro-
tein relative to the allergen. The present double-
blind, placebo-controlled study was designed to
confirm the safety, suitability, and efficacy of an
alum-adsorbed Parietaria judaica-pollen allergoid,
Allergovit®, by applying a more comprehensive
objective assessment of patient responses to treat-
ment over a 2-year period.

Material and methods
Study design

The clinical trial was designed and conducted in the
Center for the Study of Allergic Diseases, Arienzo,
Italy. A total of 40 patients entered the study, which
ran for a period of 24 months. A double-blind,
placebo-controlled format was adopted during the
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first year when patients were assigned at random
to the active (n=20) or placebo (n=20) groups.
The study commenced in December 1989, when a
clinical evaluation was made together with provo-
cation tests, skin prick tests, and the collection of
blood samples. Therapy commenced immediately
with weekly injections of increasing doses of the
preparation. Patients kept diary cards recording
symptom and medication scores throughout the
year. Further clinical evaluations were made in
March and June, at the beginning and end of the
peak of the pollen season, and in November, 1 year
after commencement of therapy. Additional blood
samples were collected in March, May, June, and
November.

In the second year, all patients received the
active preparation. The placebo group from the
first year was treated in accordance with the pro-

tocol established for the first year. Patients who

had received active treatment in the first year
continued with maintenance injections at intervals
of 3—4 weeks. Diary cards were again completed
by all patients.

Patient selection

A total of 40 subjects were selected from patients
attending the outpatient department by the follow-
ing criteria:

1) clinical history of hypersensitivity to Parietaria
pollen with symptoms of rhinitis, with or without
asthma, for at least 3 consecutive years

2) positive skin prick test to Parietaria-pollen extract

3) positive nasal provocation test with Parietaria-
pollen extract

4) positive in vitro specific-IgE test

5) no immunotherapy with Parietaria-pollen pre-
parations during the previous 3 years

6) freedom from acute and chronic infections of
the respiratory tract and active immunologic and
systemic disease.

All patients gave informed written consent before
admission to the study. The patient details are
summarized in Table 1.

Therapeutic preparations and dosage

The active preparation consisted of an alum-
adsorbed, Parietaria-pollen allergoid (Allergovit,
Bracco, Milan, Italy, and Allergopharma, Reinbek,
Germany), provided in a treatment set of two vials
designated A and B, containing 1000 TU/ml and
10000 TU/ml, respectively. Maintenance therapy
was conducted with additional vials of the higher
concentration. The Parietaria-pollen extracts used
in the routine preparation of the allergoid are



Table 1. Patient groups

Allergovit Placebo
Number of patients 20 20
Age (years)
Mean 33.65+7.07 31.65+8.96
Range 20--46 13-50
Sex (M:F) 10:10 10:10
Skin prick test
(Allergen/histamine 3.1+023 314022
Wheal area ratio)
Total IgE (kU/ml)
Mean 156.64149.1 228.24-248.5
Median 101.0 144.5
Range 19-580 37-1172
Specific IgE (kU/ml) (n=17) (n=16)
Mean 2414175 2784240
Median 18.8 17.8
Range 3.2-188 0.35-100.0
Rhinitis symptoms (n=20) (n=19)
Duration (years) 47+4.1 42436
Asthma symptoms (n=14) (n=10)
Duration (years) 31+25 34429

standardized against a well-characterized, biolog-
ically standardized reference extract. The placebo
preparation consisted of an alum-suspension col-
ored with caramel NF acid. An initial series of
injections of 0.1, 0.2, 0.4, and 0.8 ml of strength A,
representing a cumulative dose of 1500 TU, was
followed for eight patients, while slight variations
in this dosage scheme resulted in one patient
receiving 1600 TU and the remaining 11 patients,
1650 TU. Treatment continued with injections of
increasing concentrations of strength B up to a max-
imum of 1.0 ml. All patients achieved the top dose
by the beginning of April. This resulted in an initial
treatment mean cumulative dose of 24500 TU.
Maintenance injections of half the maximum dose
were then administered at intervals of 3—4 weeks,
and continued until the end of the first year of the
study (November). The dose was then increased up
to the maximum dose, while patients in the placebo
group commenced treatment with the active pre-
paration. All patients received maintenance treat-
ment through the second pollen season and until
the end of the study.

Quantitative skin prick test

Quantitative skin prick tests were performed with
four concentrations of P judaica-pollen extract
containing 13500, 4500, 1500, and 500 BU/ml;
histamine dihydrochloride solutions at 1% and
0.1%; and a 0.9% sodium chloride control. All
solutions contained 50% glycerol and 0.4% phenol
as preservative, and they were tested in triplicate
on the volar surfaces of the forearms according to
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a coded randomization schedule. Wheal areas were
recorded by marking the outline of the wheal in
ink, copying the impression onto clear adhesive
tape (Sellotape®), and measuring the area by digi-
tized planimetry. Tests were performed on admis-
sion to the study (December 1989), after the pollen
season (November 1990), before the pollen season
(February 1991), and after the pollen season
(November 1991). For the purposes of analysis, the
mean wheal area elicited with 1500 BU/ml was
expressed relative to the histamine response.

Specific nasal reactivity

Changes in airways resistance were determined
with a nasal resistance meter (Rhinotest MP
500-microprocessor-controlled rhinomanometer,
Allergopharma). A lyophilized P. judaica extract
was reconstituted in physiologic saline and used to
prepare a series of threefold dilutions. Nonspecific
nasal reactivity was established after administra-
tion of physiologic saline, and challenges were then
performed with increasing concentrations of the
allergen, commencing with 10.0 BU/ml.

A flow reduction of at least 40% by comparison
with the solvent curve was considered positive.
Provocation tests were performed on admission to
the study, after the initial course of seven injections
(February 1990), during the pollen season (June
1990), and after the pollen season (November
1990). Further challenges were performed during
the second year of the study in February, June, and
November 1991.

Nasal inspiratory peak flow (NIPF)

Patients were issued with a nasal peak-flowmeter
(Marcos, Monza, Italy) and asked to keep a record
in their diary cards of the best of three measure-

ments made twice a day in the morning and the
evening,

Symptom scores

Patients maintained daily symptom/medication score
cards throughout the study. Separate scores for
nasal, conjunctival, and bronchial symptoms were
recorded on a four-point scale of severity. The sum
of the scores was defined as the symptom score of
the patient on a particular day, and data were
computed as mean weekly score. Corresponding
scores were compiled for medication usage.

Pollen counts

A Burkard recording volumetric spore trap (Burkard,
Rickmansworth, UK) placed in Arienzo was used

67



Tari et al.

to collect pollen grains. Parietaria-pollen counts
were expressed as grains/m® of air per day, and
records were compiled throughout the 2 years of
the study (1990-91).

Blood samples

Eight blood samples were collected from each
patient at 3-month intervals during the course of
the study. Serum samples were stored at —20°C.

Total and specific immunoglobulin measurements

Measurements were performed in duplicate on all
serum samples for IgE and Parietaria-specific I1gE,
IgG, IgG1, and IgG4. Total and specific IgE levels
were determined with the CAP System (Pharmacia
Diagnostics, Uppsala, Sweden).

Parietaria-specific IgG was measured in allergen-
coated polyvinyl microtiter plate wells. Dilutions of
the serum samples (1:100) were incubated in the
plates for 1 h at 45°C. After washing, '*I-labeled
protein A was added and incubated at 37°C for
2 h. The plates were washed, and the bound radio-
activity was measured in a Gamma counter. IgG
concentrations were determined by reference to a
standard curve.

Specific IgG1 and IgG4 subclasses were deter-
mined by solid-phase immunoenzymatic assays
(Allerblock IgG1 and IgG4 Medical System, Genoa,
Italy). Two 100-pl samples of a 1:300 dilution of
each serum were incubated at room temperature
for 3h in microtiter plate wells coated with
P, judaica-pollen extract. The microtiter plates were
washed, and a dilution of either a mouse antihuman
IgG1 or IgG4 monoclonal antibody was added
to each well. After incubation for 3h at 37°C,
followed by washing of the plate, peroxidase-
labeled antimouse IgG (goat) was added to each
well, and the plates were incubated for a further
3 h. Unbound enzyme conjugate was removed by
washing, and a peroxidase substrate (o-phenylene-
diamine and hydrogen peroxide) was added to each
well. Conversion of the substrate was measured in
terms of the change in adsorbance at 492 nm, and
was proportional to concentrations of specific IgG1
and IgG4.

Lymphocyte subpopulations

T-cell subsets were enumerated with FITC-
conjugated CD3 and CD8 monoclonal antibodies
(OKT3, OKTS; Ortho Diagnostic Systems, Inc,
Raritan, New Jersey, USA) in a flow cytometer
(Spectrum III). The normal mean value for
CD4/CD8 was taken to be 1.74 (range 1.02-2.46)
(15).
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Side-reactions

The investigating physician recorded all possible
side-effects, including immediate and late reactions
and systemic responses. Reactions were graded as
mild, moderate, or severe. Data for one patient in
the placebo group were lost and could not be
included in the final analysis. The trial physician
could recall no untoward reactions in this patient.

Statistical analysis

Nonparametric tests were applied to the analysis
of the data. Comparisons within treatment groups
were made with the Wilcoxon signed-rank test,
and between-group comparisons with the Mann-
Whitney U-test. In all cases, a P value <0.05 was
considered to be significant. Mean values are
expressed as mean *standard deviation.

Results
Patient groups

The various baseline characteristics of the two
patient groups were well matched, as indicated
in Table 1 together with further data for nasal
inspiratory peak flow (NIPF) and nasal reactivity
in Tables 2 and 4, respectively. There were
no statistically significant differences between the
groups. One patient from the placebo group was
excluded from the evaluations because of incom-
plete documentation.

Pollen counts and symptom scores

The genus Parietaria belongs to the family
Urticaceae, and the pollen count for this family was
monitored daily throughout the 2 years of the trial.

Table 2. Nasal inspiratory peak flow (NIPF) (I/min)

Allergovit Placebo’
Mean morning NIPF
Before therapy 136.6+12.4% 131.84+14.1
After 1 year 165.4+22.2 1401 £11.1
P<0.05*
After 2 years 176.4+18.2 162.3410.2
P<0.01* P<0.05"
Mean evening NIPF
Before therapy 155.6+11.1 142.7+12.1
After 1 year 179.9+16.4 150.3+12.1
P<0.01*
After 2 years 190.1+14.2 170.24+10.2
' P<0.01* P<0.01*

! Active treatment in second year. 2 I/min, mean+ SD. * Comparison with value
before therapy.



The mean counts (Fig. 1) show that the main pollen
seasons occurred between February and July in
each year of the study.

The mean weekly symptom scores coincided with
natural exposure to pollen (Fig. 1). Comparison of
the active-treatment and placebo groups during the
first year of the study showed significant differ-
ences between the groups in their response to
natural exposure to the allergen as reflected in
symptom scores (Fig. 1) and use of medication.
Both the morning and evening NIPF rates were
significantly increased in the active-treatment
group after 12 and 24 months (Table 2). There were
no significant increases in the placebo group
after 12 months, but after treatment during the
second year of the study, this group also recorded
a significant improvement. In both groups of
patients, the NIPF measurements were lower in the
morning than in the evening.

Side-effects

The active-treatment group received a total of 547
injections over 2 years, while the ex-placebo group
received 333 injections of the active preparation
during the course of the second year of the study.
Local immediate skin responses greater than 5 cm
in diameter were associated with 13 out of a total
of 880 injections of the active preparation (1.5%)
in eight patients. These responses were associated
with larger doses of the allergoid, but all subjects
were subsequently able to tolerate these. No
immediate systemic reactions were noted (Table 3).
Local late reactions in excess of 5 cm in diameter
were recorded in association with 27 injections of
the active preparation; 16 (3.3%) in seven patients
in the treatment group over 2 years, and 11 (1.5%)
in seven patients from the ex-placebo group during
treatment in the second year. All local reactions
resolved without treatment and caused no prob-
lems for the patients.

~ Moderate systemic responses Were seen after 10
injections in eight patients, and these were success-
fully controlled with either beclomethasone dipro-
pionate (500 mg x2 spray) or fenoterol (400 mg X2).
In one case, a reaction occurred with 0.9 ml
strength A, but the patient continued to the next
higher dose without problems. The remaining nine
reactions occurred with the higher doses of
strength B; in all cases, subsequent dose reduction
avoided further systemic response.

Specific nasal reactivity

Nasal provocation showed that there was no .dif-
ference in sensitivity between the two patient
groups at the beginning of the trial (Table 4). After
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Table 3. Side-effects

Allergovit group Placebo group

First year Allergovit Placebo
382 injections (20) 372 injections (19)
Immediate Late Immediate Late
Local reaction >5cm 9 (6) 9 (5) 0 0
Moderate systemic reaction 0 3(2) 0 0
Anaphylactic reaction 0 0 0 0
Second year Allergovit Allergovit

165 Injections (20) 333 Injections (19)

Immediate Late Immediate Late
Local reaction >5cm 0 7(5) 4(2) 117
Moderate systemic reaction 0 4 (4) 0 3(3)
Anaphylactic reaction 0 0 0 0
Table 4. Nasal provocation test
Allergovit Placebo
Before therapy 600’ 550
(200-1000) (100-1000)
After 1 year 2000 600
(1000-2500) (200-2000)
P<0.01* P<0.01*
After 2 years 5000 2000
(2500-5000) (1000-2500)
P<0.01* P<0.01**
P<0.01* P<0.01**

! Median allergen concentration — BU/ml. * Comparison with value before therapy;
** comparison with value after 1 year.

12 months, there was a significant increase in the
allergen provocation dose for the active-treatment
group from a median value of 600-2000 BU
(P<0.01), while there was a substantially smaller
yet significant difference for the placebo group
(P<0.01). The difference between the groups was
also significant (P <0.01). After the second year of
treatment, the provocation dose was increased still
further to 5000 BU in the active-treatment group
(P<0.01) (Table 4), and the ex-placebo group also
showed a significant increase in tolerance of the
allergen (P <0.01).

Skin prick test

Active treatment was associated with a significant
reduction in the allergen/histamine wheal ratio,
reflecting reduced skin sensitivity. During the
course of the first year of treatment, the ratio
decreased from a median value of 3.05 to 1.8
(P<0.01); and by the end of the second year, the
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ratio was further reduced to 1.0 (P<0.01). In the
placebo group, there was no change during the first
year — ratios of 3.1 and 3.05 at 0 and 12 months,
respectively. At the end of the second year, after 1
year of therapy, the ratio was decreased signifi-
cantly to 1.75 (P<0.01) (Fig. 2).

Parietaria-specific IgE

Specific IgE levels in the active-treatment group
did not change significantly during the course of
the study, although there was a progressive trend

to a lower concentration. There was an increase in
the placebo group in association with the pollen
season during the first year, but this was not
statistically significant (Fig. 3).

Parietaria-specific 1gG and 1gG subclass

There were no differences in the allergen-specific
IgG levels between the two patient groups at
the beginning of the study. After 6 months, the
IgG antibody levels were significantly increased
(P<0.01) in the active-treatment group, and levels
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Fig. 1. Pollen counts and symptom scores. Pollen counts were expressed as mean number of pollen grains/mm? per day. Symptom
scores, combining nasal, bronchial, and conjunctival symptoms, were expressed as weekly mean.
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Fig. 2. Changes in skin prick test reactivity. Reactivity was expressed by ratio of mean wheal area of three skin prick tests for
P. judaica-pollen extract (1500 BU) and histamine dihydrochloride (0.1%).
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Fig. 3. Changes in Parietaria pollen-specific IgE antibodies during course of immunotherapy.

remained significantly greater than the baseline
values at later time points in the trial. Antibody
levels in the placebo group were unchanged during
the first year of the study, but were significantly
raised after active treatment commenced (Fig. 4).

Specific IgG1 antibody levels were significantly
increased after 6 months of active treatment
(P<0.01), but declined thereafter as the treatment

continued (Fig. 4). On the other hand, increases in

specific IgG4 were not seen until 12 months after
commencement of therapy, and levels remained
significantly raised during the second year of treat-
ment. There were no significant changes in specific
IgG1 and IgG4 in the placebo group.

Lymphocyte populations

At the end of the study, there was a significant
reduction (P <0.05) in the CD4+/CD8+ ratio in the
active-treatment group. However, while there were
increases in the numbers of CD8+ cells, and
decreases in CD4+ cells, these absolute changes
were not statistically significant (data not shown).

Discussion

This investigation involved a more comprehensive
appraisal of clinical parameters than was reported
in a previous trial which compared a Parietaria-
pollen allergoid-depot preparation with an allergen-
depot preparation and patients on symptomatic
medication alone (13, 14). Parietaria Allergovit
Immunotherapy was well tolerated by all patients,
and the incidence of side-effects was low. Treat-
ment resulted in significant reductions in specific

cutaneous reactivity, increased nasal tolerance, and
increased nasal inspiratory flow rate. These objec-
tive assessments of efficacy endorsed the results
from the patients’ diary cards which indicated
significant improvement in symptoms and reduc-
tion in the use of medication. The immunologic
activity of the therapeutic preparation was demon-
strated by its ability to modulate specific 1gG
antibody responses. All the changes were clearly
associated with the specific immunotherapy.

It is usually recommended that alum-adsorbed
pollen allergoids be used for preseasonal immuno-
therapy, but because of the very protracted
Parietaria-pollen season in southern Italy, typically
8-9 months between February and October, the
allergen is effectively elevated to perennial as
opposed to seasonal status. Consequently, it has
proved beneficial in normal practice to continue
therapy during the pollen season. In view of the
fact that the placebo group from the first year
converted to active treatment in the second
year, it was appropriate to continue maintenance
therapy in the active-treatment group between the
two pollen seasons while the ex-placebo group
were receiving their initial course of preseasonal
therapy.

The improvements in symptoms were corrobor-
ated by the objective measurements of NIPF, which
showed progressive improvement in association with
immunotherapy. This may indicate reduced nasal
inflammation, as shown by reduced numbers of
eosinophils infiltrating the nasal mucosa as a result
of immunotherapy with grass-pollen preparations
(16), and significant reductions in levels of the
proinflammatory cytokines interleukin (IL)-1p and
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IL-8 in association with treatment with an alum-
adsorbed grass-pollen allergoid (17).

Associations between successful immunotherapy
and reductions in the magnitude of late-phase
responses in the skin (18-20) and lung (21) are well
documented. Furthermore, both early- and late-
phase allergen-induced nasal responses are attenu-
ated (22), and reductions in the size of immediate
skin responses have been observed in studies with
grass-pollen immunotherapy (20), and with Parie-
taria-pollen allergen and allergoid depot prepara-
tions (13). The results of the present study are
consistent with these reports, showing a significant
attenu-ation of the immediate skin response after 1
year of therapy with a further reduction after 2
years, and increased allergen tolerance in nasal
provocation tests.

There were no significant changes in Parietaria-

specific IgE, although there was a continuing
trend to lower concentrations in the active-treat-
ment group over the 2 years of the study, despite
natural exposure to pollen during the seasons and
in contrast to an increase in the placebo group.
These observations are in line with those reported
in a previous study (14) which showed that
specific IgE increased in the control group during
the pollen season, but that changes in the aller-
goid-treated group were relatively small. There-
fore, the allergoid did not appear to stimulate
Farietaria-specific 1gE production, as has often
been reported for unmodified allergen prepara-
tions (23), and may also have suppressed an IgE
response to natural pollen exposure. Lack of
IgE-binding activity by the allergoid would pre-
vent IgE-mediated antigen presentation involving
either Fc,RI or Fc,RII (CD23) receptors, an
action which has been recognized as a potent
mechanism of allergen-induced immune response
n specific T cells (24, 25). Such a response would
lead to expansion of the Th2 population and
promote B-cell switching to IgE production. The
use of allergoids would avoid such a reaction, and
qffer an additional advantage for such prepara-
tlons in specific immunotherapy.
_ Processing of the allergoid would probably
nvolve cells of the macrophage/monocyte lineage,
favoring a Th1 response (26, 27). Levels of total
specific IgG were markedly increased during the
first and second years of therapy by comparison
with concentrations at the outset of the study.
While these increases were initially attributable, at
least in part, to specific-IgG1 antibodies, specific
IgG4 antibodies assumed a more prominent posi-
tion by the end of the first year of therapy and
during the second year. These observations suggest
that the specific-IgG subclass responses emerge at
the expense of the IgE response.

Immunotherapy with Parietaria

The reduction in the CD4/CDS ratio is consistent
with previous reports that immunotherapy induces
an increase in circulating allergen-specific CD8+
cells (28, 29) and a significant reduction in the
CD4+/CD8+ ratio (29). As has already been noted,
reductions in the magnitude of late-phase res-
ponses in the lung (21) and early- and late-phase
response in the nose (22) have been associated with
successful allergen immunotherapy. The increased
nasal tolerance observed in the present study in
association with clinical improvement and reduc-
tion of the CD4/CDS ratio is consistent with these
reports, and supports the view that modulation of
T-cell subsets is of fundamental importance.

In conclusion, this immunotherapy proved to be
both safe and clinically efficacious, as judged by
both subjective and objective assessment, and was
associated with concomitant changes in specific
immunologic parameters. The substantially reduced
IgE-binding activity of allergoids in comparison
with native allergens not only reduces the poten-
tial risk of inducing immediate reactions but
also, presumably, prevents their IgE/IgE-receptor-
mediated uptake by antigen-presenting cells, an
action that would favor a Th2-lymphocyte response
and enhanced IgE production.
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