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SUMMARY:

Background: Respiratory allergy to conifers pollens is a growing phenomenon all over the world (Mediterranean area, USA,
Japan). In France and Italy Cupressus sempervirens is the commonest offender.

Objective: To check the efficacy of specific immunothera

Cupressus Arizonica pollen.

py by the sublingual route using a monomeric allergoid of

Material and Methods;: 20 patients and 10 controls were randomly selected. The diagnosis was assessed on a clinical hivernal
symptomatology of allergic rhinitis, and/or asthma, positive skin test and RAST, and nasal provocation test to Cupressus
arizonica. The extract was a monomeric allergoid titrated in allergenic units (AU). The treatment was coseasonal from the
beginning of december to the end of march. It was not conducted double blind.

Results: The evaluation of the allergenic potency of native and modified Cupressus arizonica extracts have shown that the
modified extract has a decreased skin test IgE binding capacity.
According to symptom, drug consumption scores and nasal provocation test, there was a statistical improvement in the active
group (compared to the control group) without any side effect.

Discussion: The use of a modified Cupressus arizonica extract, which is easier to prepare than Cupressus sempervirens and
which is a monomeric allergoid, has shown that by the sublingual route, this therapeutic approach is safe and that the first

results were satisfactory without any side effect.

This good tolerance was anticipated by the fact that, checked on 16 volunteers by skin test, the allergoid gave a less important

local reaction on skin testing than the native extract.
Conclusion - This study has shown that:

* The KCNO modified Cupressus arizonica extract has a reduced IgE binding capacity ;
* This monomeric allergoid is safe and effective administrated by the oromucosal route in clinical respiratory allergy to

Cupressaceae and devoid of any side effect.
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INTRODUCTION

he inhalation of Cupressus sempervirens and

other cupressaceae pollens is becoming an

increasing cause of pollinosis, particularly in
the Mediterranean area (1-7). Reasons for such an
increase, which are largely unknown could be explai-
ned, partly as consequence of a major exposure to
Cypress pollens due to an extensive plantation of
these trees in the recent past, and partly by a modifi-
cation of pollens under the influence of pollution as
demonstrated recently by Midoro-Horiuti and one of
us (8), and by Lahoz et al. (9). In contrast with this
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increase, the difficulties encountered in preparing
reliable extracts because of the low proteinic and high
carbohydrates contents of the pollen of Cupressus
sempervirens, made the diagnosis and specific
immunotherapy a tricky task.

However, since we knew from the beginning of our
study that there was an extensive cross reactivity bet-
ween the different species of cupressaceae which
extends itself to Taxodiaceae (11-13) and since the
extract of Cupressus arizonica is easier to prepare, we
used this extract for specific immunotherapy.
However a major allergen of Cupressus sempervi-
rens, Cup s 1, has been purified (14).

Besides, new therapeutic approaches have helped to
carry out an improved specific immunotherapy.
Firstly, the sublingual route has alleviated the burden
of treatment. Secondly, the use of monomeric aller-
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goid extracts has decreased the risks of systemic
effects and has shown their therapeutic potential in
animals (15).

The aim of our study was:

* to compare the in vivo allergenic activity of
Cupressus arizonica pollen extracts in its native and
modified forms;

* to evaluate the safety and clinical afficacy of
Cupressus arizonica monomeric allergoid extract in
Cupressaceae allergy.

MATERIALS AND METHODS

In spite of the predominance of Cupressus sempervirens
in ltaly compared to Cupressus arizonica, the use of the
second one is justified on the ground that there is an
extensive cross reactivity between these two species.

Preparation of native and chemically-modified
Cupressus arizonica extracts.

Cupressus arizonica pollen extract was prepared as
previously described. Briefly Cupressus arizonica
pollen was defatted before being extracted with
0.125 m NH4CO3 ( 5% p/v ) for 4hrs at 4°C under
stirring.The suspension was centrifuged at 20,000
rpm for 1 hr at 20°C. The surnatant was dialysed
against distilled water and ammonium sulphate
was added to obtain an 80% saturated solution.
After 4hrs of stirring, precipitated proteins were
recovered and redissolved in water at 1/10 of the
initial volume. Finally protein content of precipita-
ted Cupressus arizonica extract was determined
according to Bradford (16) using the commercial
BioRad Protein Assay Dye Reagent (BioRad, Milan,
Italy) and BSA as reference standard.
Subsequently 5ml of such extract, conditionated
with 20mM phosphate buffer, pH 7.2, was passed
through a Sephadex G25 column (D10,
Amersham, Pharmacia, Biotech, Milan, ltaly).
Excluded peak was recovered and submitted to
chemical modification. Briefly solid sodium tetra-
borate and potassium cyanate were added to to
2.5ml of gel-filtered extract in order to obtain final
concentrations of 0.1M and 1M, respectively. After
20 hrs at 40° C, the salt excess was eliminated by
gel-filtration on G25 column and excluded peak
(allergoid extract) was recovered and dialysed
against NaCl, 0.9% and 0.275% NaHCO3 (prick
solution). Native extract was treated the sample at
the same way, except the addition of potassium
cyanate, substituted by KCI to maintain the same
ionic force. Both native and allergoid extracts
were then serially diluted in prick solution contai-

ning glycerol (50%) and phenol (4% as final
concentration) and used for in vivo evaluation of
allergenic potency by skin prick test (SPT).

Allergenic extract

We used a monomeric allergoid of Cupressus arizonica
(LAIS, Laboratorio Farmaceutico Lofarma, Milan). The
allergen was modified by reaction with potassium
cyanate at neutral pH to substantially decrease, by
substitution of epsilon-amino group of lysine resi-
dues, its capacity to react with IgE, as measured by
radioallergosorbent test inhibition. The preparation
for treatment was titrated in allergenic units (AU) and
standardizated by radioallergosorbent-test inhibition
compared with an in house reference titration.

Patients

30 patients were selected from an outpatients popu-
lation ( 20 active group, 10 control group). The main
inclusion criteria were: rhinoconjunctivitis and/or
asthma during the Cupressaceae pollen season, posi-
tive skin prick tests and RAST (Cap System Parmacia
& Upjohn) to Cupressus sempervirens and Juniperus
ashei), specific nasal provocation tests to Cupressus
arizonica. The patients were randomly selected into
two groups: group A (treated with immunotherapy),
group B (placebo group). The two groups were homo-
genous as far as clinical data, gender, mean age are
concerned (table 1). All patients enrolled in the study
wrote their informed consent.

j Clinical w’Ac:tive group Placebo group

characteristics

Number 20 10

' Gender

- Male | 14 5 :

Female 6 5 ?

Mean age i 32.70 (sd 11,85) 36.20 (sd 12,73) p<0,46 ns

' Onset pathology »’
in years 4,2 (sd 2,3) 48(sd29) p<0.68ns
Conjunctivis 3 2 p <0.21 ng”
Rhinitis 13 6 p < 0,90 ns
Asthma 4 2 p <0.45ns
Polysensitized 11 6 p<0.32ns
RAST 3,7 (sd 0,47) 36(sd0,52) p<061ins

Table 1: Clinical data.
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Symptom and drug scores

Patients were asked to record on a diary card both cli-
nical symptoms and drug intake during the polien
season. Symptoms such as, itching and watering of
the eyes; sneezing, itching nasal obstruction and
secretion; cough, dyspnea, weezing and sputum were
graded as follows: 0 =absent; 1 = mild, 2 = moderate,
3 = severe. Drug consumption was also scored: the
score was 1 for each administration of local drug and
2 for each administration of systemic drugs.

Skin testing, nasal provocation test
and serum specific IgE to Cupressus
arizonica polien

W Skin prick tests (SPT) were performed with a com-
mercial extract (Lofarma, Milan, Italy). The diluent of
prick solution was used as a negative control and his-
tamine (10 mg/ml) as a positive control. The reaction
was considered positive if the weal diameter was at
least 3mm once subtracted the value of the control
solution. SPT tests for the in vivo evaluation of aller-
genic potency have been performed using native and
modified Cupressus arizonica extracts at different
concentrations (from 1:2 to 1:16). In this case the ave-
rage diameter of the weal induced by each dilution
was calculated according to the formula (D+d/2),
where D is the maximum diameter and d the perpen-
dicular diameter at the midpoint.

B Specific nasal provocation test (NPT) was carried out
with Cupressus arizonica extracts (Lofa rma, Milan, Italy)
standardized, with the RAST inhibition method, in
Allergenic Unit (AU) at 50, 100 and 200AU/ mL. The
patients had to be symptoms-free. Test performed with
the instillation by pressurized at into one nostril of
increasing concentration at interval of 15 minutes. A
control test with the diluition buffer was performed the
opposite site. Threshold dose of allergen determined
from to peak inspiratory utilized the Youlten peak inspi-
ratory flow meter (PIFRn meter). It offers some advan-
tage over the expiratory flow rate meter especially
when used in provocation tests and it is easier to hand-
le compared with standard rhinomanometry. The
results are expressed as the mean values of three
consecutive registrations. Tests was considered positi-
ve when inspiratory flow drop of 20% or an onset of at
least two rhinitic symptoms among sneezing, itching,
obstruction and rhinorrea, were observed after admi-
nistration into a nostril of a puff (130 ul) of extract, star-
ting from that one at lower concentration (17).

Serum Cupressus arizonica-specific IgE determina-
tion was evaluated by RAST (Sferikit, Lofarma, Milan,

Italy) while serum Cupressus sempervirens and
Juniperus ashei-specific were determinated IgE by
CAP System (Pharmacia, Uppsala, Sweden ).

Pollen counts

B Pollen counts were performed daily during the per-
iod of study with a 7-day recording volumetric spore
trap (Hirst trap - VPPS 2000- Lanzoni, Bologna) placed
on the top of our hospital about 20 m above the
ground. The results were expressed as weekly mean
values of grains/m3 of air (g/m3). They show that in
2003 there was a stronger peak than in 2002 during
march (figure 1).

CUPRESSACEAE POLLEN COUNTS
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Figure 1.
Treatment

Immunotherapy consisted of aqueous solutions for
oromucosal administration in drops: Specific sublin-
gual immunotherapy (SLIT). The vaccine was titrated
in Allergenic Units (AU), an arbitrary unit ariginally
established for products to be administered by the
nasal route and defined as 1/40 of the mean provoca-
tive dose by specific nasal challenge. The treatment
was administered as a preseasonal and seasonal
course according to a fast-induction schedule from
the beginning of december to the end of march using
two doses, 500 and 3000 AU.

The schedule used for the treatment of patients
belonging to group A was the following:

> Initial therapy for fast induction: 500 AU/m| = 25
AU/drop: 1°, 2°, 3°, 4° day: 1 drop twice a day; 5°, 6°,
7°,8° day: 4 drops twice a day then 3000 AU/m! = 150
AU/drop 9°, 10°, 11°, 12°, 13° day:2 drops twice a day;
14°,15°, 16° day: 6 drops twice a day;

> Maintenance therapy 3000 AU/ml = 150 AU/drop: 6
drops once a week until the end of march.
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Patients from group B received a standard drug therapy.
The prescribed drugs were: Oral or local H1 antihista-
mins, local or oral corticosteroids, local chromones.

Patients began the treatment all at the same time in
the first days of december 2002 and continued unin-
terruptedly until the end of march.

Patients from group A received SLIT, while those of the
group B received placebo and pharmacologic therapy.
The study was designed in a double-blind, placebo-
controlled. The symptoms scores was collected before
the start of immunotherapy (march 2002) and after
(march 2003). Specific nasal provocation tests was car-
ried out, after pollen season, in april 2002 and april 2003.

Statistical analysis

Statistical evaluation was done by the Mann-Whitney
U-test (two-tailed probabilities) for the intergroup
comparison and the Wilcoxon signed rank test for
intragroup comparisons at the different times of
observation. During the month with the most peak of
pollen count (February in both years) the comparison
between the two years evaluating, with Wicoxon test,
the mean montly symptom an drugs consumption,
showed significant difference for both parameters for
the Group A: Symptoms scores: 9,30 (ds 3,03) versus
4,95 (ds 2,16) p < 0.001 ; Drugs consumption : 5,95
(ds 1,54) versus 3,00 (ds 1,03) p< 0.001.

There was no significant difference in group B.

Results

In vivo evaluation of allergenic potency of native and
modified Cupressus arizonica extracts.

A comparison between native and modified extracts, at
different dilutions, has been performed by skin prick
tests on 16 volunteers. The weal size was marked
directly on the skin and then transferred through trans-
parent acetate sheet onto paper to measure the res-
pective diameters. The results are showed in the table 2.
As we can see, modified Cupressus arizonica extract
shows a significant reduction of the skin response in
respect to the native one, for all the considered dilu-
tions, suggesting that the chemical modification is able
to decrease the IgE-binding capacity of extract.

immunotherapy

In table 3 and 4 are shown the comparisons between
symptom and drug scores in active and placebo
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group before and after ITS. At the beginning, the active
and placebo groups were comparable for all the
considered parameters. During the subsequent
Cupressaceae pollen season (year 2003) a statistical
evaluation based on Wilcoxon test indicated that the
symptom scores as well as drug consumption were
significantly lower in the active group; on the contrary
no difference was observed in the placebo group. The
same results apply to nasal provocation test with an
obvious increase in the nasal tolerance of doses of
allergens in the active group compared to the placebo
group (table 5). A further statistical comparison bet-
ween active and placebo groups using Mann-
Whytney U-test confirmed that, during the previous
pollen season (year 2002), no differences in terms of
symptom and drugs consumption scores were obser-
ved between them; on the contrary significant diffe-
rence in both parameters were observed between

DILUTIONS NATIVE S.D. MODIFIED S.D. P*

12 1 938** 206 488 141 <0.01
4 825 257 425 1,69 <001
1.8 688 222 413 1,41 <0.01
116 600 18 3,63 089 <0.01

Table 2: Comparison between native and modified cupressus
arizonica extracts. Weal diameters average.

*Mann-Whitney U-test

** Mean weal diameter in mm

SD: Standard deviation

* Before SIT

After SIT  Statistical analy

Active group

9,30 (sd 3.03)
(n. 20)

19,30 (sd 3.03) p <0.01

(n. 10)

Placebo group 11.00 (sd 2.11)

. p=0060

10.40 (sd 1.96)  p =0.052

p < 0.01

Table 3: Symptom scores between active and placebo group before an

after SIT.

Before SIT

After SIT  Statistical analysi

:Active group

5.95 (sd 1.54)
(n. 20) ,

(n. 10) "

Placebo group 6.00 (sd 1.33)

p'= 0.055

Table 4: Drug consumption scores

after SIT.
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3.00 (sd 1.03) | 0 <001
72054108 p=0051
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: ACTIVE PLACEBO STATISTICAL The. first aim of our study. Wa§ to demonjstrate by skin

. GROUP(N. 20) GROUP(N. 10) ANALYSIS testing that Cupressus arizonica allergoid extract sho-

‘ ( wed lower in vivo IgE-reactivity than its native, non

BEFORE AFTER BEFORE AFTER modified, counterpart. The results have shown that the

MEAN L | differences between the two groups were statistically
(10 mcg/ml) - 10.12 - 1150 P=0.87ns = gignificant for all the considered dilutions. Taken toge-
(sd 2.13) , (sd 245) . therthese observations indicate that the chemical mole-

25.78 9.36 P<0.01* cular changes involve much probably IgE-B cell epi-

(sd 5.62) (sd 8.76) topes of the allergens, leaving nearly unaltereted their

Df%ference + 15.66 i 214 B P < 001** T-cell epitopes and therefore their immunogenic pro-

perties. This particular profile of modified extract, com-
bined with its in vivo lower IgE reactivity as demonstra-
ted by SPT tests, made it particularly suitable to speci-
fic immunotherapy. In the recent last years local SIT,

Table 5: Changes in nasal sensitivity to Cupressus arizonica pollen by
provocation tests.

* Wilcoxon test

** Mann-Whitney U-test

active and placebo groups in the 2003 pollen season,
suggesting SIT with Cupressus arizonica allergoid
could be effective in the treatment of patients affected
by Cupressaceae pollen allergy. All patients completed
the study and no local or systemic side effects has
been reported, confirming that this therapy, even if
administered according a fast schedule, was well tole-
rated. We have used the test With Mann-Witney
U-test for the comparison between group A and
group B and, while we have not found differences in
the scores of the first year, we have found, instead,
significant differences in the following year is for the
symptoms that for drugs ( p < 0.001).

DISCUSSION

Specific Immunotherapy to conifers based on subcuta-
neous injection of allergenic extracts has been used for
decades to treat allergic diseases (18-22). The possible
risk of inducing severe side effect reactions combined
with the discomfort for patients who underwent this
treatment, has led to explore safer and possibly self-
administrable therapeutic modalities, intranasal or in
particular the swallow oral technique (SLIT) (23).
Chemical modification of extracts with KCNO, under
experimental conditions promoting the selective sub-
stitution of the E-aminogroups of the lysine residues of
the proteinic molecules, appears to be an ideal way to
develop products meeting these requirements. Such
products, known as monomeric allergoids, are charac-
terised by a reduction of their allergenic potential and
a preservation of their immunogenic capacities as well
as molecular dimension. Previous experimental stu-
dies in animals have demonstrated that KCNO modi-
fied C. arizonica extract showed biological, immunolo-
gical and chemical-physical characteristics analogous
to that ones of other KCNO modified allergenic extra-
cts. Also, in mice, this extract elicited specific IgG anti-
bodies able to recognize the native allergen.
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particularly the one based on the sublingual/oromuco-
sal administration of monomeric allergoid, has been
well accepted as an alternative to injectable SIT (24). A
relevant contribute in the therapeutic effect of local SIT
can derive to the fact that in KCNO allergoid extract
monomeric molecular dimension of the allergenic pro-
teins is preserved, facilitating their absorption through
the mucosal membrane. Previous pharmacokinetics
studies in humans suggest that the administration of
modified extract as orosoluble tablets may involve both
local and systemic immunity (25-26).

The second important aim of our study was to evaluate
the clinical effectiveness of Cupressus arizonica allergoid
when administered by sublingual route in an aqueous
extract: nasal and orosublingual immunotherapy have
been accepted by the WHO. Not many controlled clinical
studies exist in literature on the assessment of the effica-
cy of specific immunotherapy to cure patients with a
Cupressaceae pollen allergy. Encouraging results have
been obtained in trials conducted in USA against
Mountain Cedar (Juniperus ashei) pollinosis and in
Japan against Cryptomeria  japonica and
Chamaecyparus obtusa. The originality of the present
work consists in the use of KCNO modified C. arizonica
extract, formulated as droplets and administered by the
oromucosal route. In addition to the use of this mono-
meric allergoid, the self-administration of the vaccine is
an obvious advantage for the patients. The choice of
Cupressus arizonica extract derives from previous study
demonstrating that it can be considered as the most
representative of the Cupressaceae species in terms of
allergenic relevance and cross reactivity (27), we have
already published preliminary data on the efficacy of
Cupressus sempervirens pollen by subcutaneous immu-
notherapy (28), and a double-blind study, during three
years, with mixed extract of Cupressaceae and
Taxodiaceae (29). In both cases the results were good.

In the present study, according to the following crite-
ria, symptom scores, drug scores, threshold of nasal
reactivity by nasal provocation test, there is a statisti-
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cally important difference in favour of the active com-
pared to the control group. Although it is a non double
blind preliminary study, these results placebo control-
led are in favor of this type of SIT in Cupressaceae res-
piratory allergy. The treatment, although carried out in
a seasonal fast schedule, was well tolerated without
any side effect. It is moreover interesting to observe
that the good results were obtained during a pollina-
tion season characterised by an high Cupressus spp
pollen grain counts as determined by our local
Aeroallergen Monitoring Centre (fig. 1).

It is interesting to observe that the administration of
the extract can be made during the blooming season
(february and march).

CONCLUSION

In conclusion, our study demonstrated that 1) KCNO-
modified Cupressus arizonica extract has a reduced
IgE-binding capacity compared to the native one; 2)
This extract in droplets and administered by the oro-
mucosal route, is safe and effective in reducing clini-
cal symptoms of patients affected by Cupressus sem-
pervirens pollen allergy. Using a coseasonal schedule
we demonstrated that comparing the symptom ans
drug scores and the results of the nasal provocation
tests between the active and control groups we obtai-
ned a statistically important difference in favour of the
active group. It is of course a preliminary study befo-
re studying a larger number of patients.
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