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Abstract

Twenty-eight patients (14 in an active treatment group and 14 in a placebo group) with
rhinoconjunctivitis and asthma caused by cat hypersensitivity took part in a placebo-
controlled, randomized, double-blind study to evaluate the risk-benefit quotient of the
maintenance dose corresponding to 13.2 ug Fel d | antigen. The cat extract was
biologically standardized and quantified with monoclonal antibodies (100 biological units:
33 ug of Fel d | antigen, 650 pg of albumin, and 99 ug of Fel d Bd/K30 antigen). After 1
year of treatment, the systemic reactions to cat extract immunotherapy were mild and
infrequent. Improvement was observed in the active treatment group in comparison with
the placebo group in the medication-symptoms score (p < 0.001); in skin prick test (p <
0.001), conjunctival provocation test (p < 0.001), and allergen bronchoprovocation test (p <
0.05) results, and in nonspecific bronchial hyperreactivity measured with methacholine,
which was not statistically significant. This study demonstrates the favorable risk-benefit
guotient of the dose of 13.2 ug of Fel d | antigen, which may serve as a future reference in
defining the optimum dose and appropriate proportion of antigens that should be
administered in cat extract immunotherapy. (J AiLercy Cun Imvunor 1994;93:556-66.)

ABT Allergen bronchoprovocation test



BU  Biological units

CPT Conjunctival provocation test

ET  End-point titration

FEV; Forced expiratory volume in 1 second

MBT Methacholine bronochoprovocation test

PC,, Provocative concentration causing a 20% fall in FEV,
PLA Parallel line assay

PSE Patient’s self-evaluation

SMS Symptom-medication score

SPT Skin prick test
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Domestic pets are a frequent cause of hypersensitivity in our society, 2 and the cat is the
one most commonly associated with this type of response. #€ Although animal avoidance
is the first therapeutic alternative, it is not always possible. In addition, significant allergen
levels have been measured in cat-free environments £2 because such allergens can be
found in extraordinarily volatile particles of 2.5 pm in diameter. £ Thus other therapeutic
measures should be tried, of which immunotherapy is the best choice in some cases.
Since the publication by Taylor et al. £ in 1978 of the first double-blind study with cat
extract, which revealed a reduction in specific bronchial hyperreactivity, various studies,
which also support the efficacy of immunotherapy with this extract, have appeared. %4
However, its clinical efficacy has yet to be fully defined because several of the studies did

not include tabulation of the clinical improvement or because the results were inconclusive.
15

The identification, characterization, and purification of the allergens most commonly found
in some extracts (including cat extract), % 1 the subsequent extraction of monoclonal
antibodies to them, & and finally the use of these reagents in immunochemical techniques
12 has meant that it is now possible to define precisely the quantity of active substance
(i.e., allergen) present in the extract being handled. In our opinion, this represents a new
challenge in the standardization of allergenic extracts and in the field of clinical research
on the specific immunotherapy for each patient with allergy. It enables us to begin to
define the quantity of allergen that should be administered to ensure that immunotherapy
is safe and effective because the immunotherapy maintenance dose with aeroallergens is
as yet not fully characterized. The inefficacy of low doses has been demonstrated 2; the
maximum doses tolerated induce an unacceptable number of systemic reactions, £ so that
a dose, which balances efficacy with “optimum dose” safety, must be sought. %



The aim of this study was to evaluate the efficacy and tolerance over a 1-year period of a
dose of 13.2 ug of Fel d I, 39.6 ug of Fel d BD/K30, and 260 pg of albumin in a lyophilized
cat dander extract, which is biologically standardized and quantified with monoclonal
antibodies. Immunotherapy efficacy was assessed by patient self-evaluation (PSE) and
symptom-medication score (SMS) and by the skin prick test (SPT), conjunctival
provocation test (CPT), methacholine bronchoprovocation test (MBT), and allergen
bronchoprovocation test (ABT). In vitro results will be presented in a subsequent article.

METHODS

Patients

The study was performed with 28 patients, ranging in age from 15 to 65 years, who had
rhinoconjunctivitis and asthma of more than 18 months' duration caused by exposure and
who had positive skin test results and specific IgE to cats.

All of the subjects had taken environmental prophylactic measures recommended for
these cases <2 for at least 12 months before the study. It was emphasized that these
measures not only be carried out at home but also, whenever possible, at work, school, or
other sites frequently visited (such as the homes of neighbors, friends, relatives, etc.). In
all of the cases the patients eliminated the presence of cats in their homes. Nonetheless,
the clinical symptoms of rhinoconjunctivitis and asthma persisted, satisfying the criteria for
their inclusion in this study.

Patients who had previously received immunotherapy, those sensitized to other perennial
allergens, and those in situations in which immunotherapy is contraindicated were
excluded. 2 The patients' characteristics are shown in sTable I.

TABLE I. In vivo and in vitro parameters before treatment

Active group Placebo group

No. of patients 14 14

Sex (Male/Female) 3/11 3/11

Age (yn)* 23.5 28.671
SPT Fel d | (mm?)t 60.05 46.07t
CPT (BU/ML)§ 4 4t

MBT (mg/ml)f 0.56 0.81t
ABT (BU/mI)t 0.76 1.08%
Specific IgE (HRU/ml)t 4.48 3.97t

HRU, Hamlet RAST unit.
*Arithmetic mean.

tNo statistical difference.
$Geometric mean.
8Median value.




The study was approved by our hospital's ethics committee, and the patients gave their
consent for participation in the study.

The allergen extract

The allergen extract was obtained from Alergia e Inmunologia (Abello, S.A., Madrid,
Spain) and prepared by extracting the raw material (cat dander supplied by Allergon AB
Engelholm, Valinge, Sweden) for 1 hour at room temperature with 50 mmol/L of NHsHCOg3,
pH 8, at a 5% (wt/vol) ratio. The resulting suspension was centrifuged at 27,000 g for 20
minutes; and the supernatant was extensively dialyzed against distilled water, sterilized by
filtration through a 0.22 um pore membrane, distributed into 2 ml aliquots, freeze-dried,
and stored at 4° C until use.

The allergenic activity of the extract (in biological units [BU]/ml) was determined by RAST
inhibition in relation to an internal reference previously calibrated in biological units by a
skin prick test with a modified Brighton's method. - 28 The quantification of the major
allergen (Fel d I) was done by a two-site monoclonal antibody—based radioimmunoassay,
as indicated. 2 Monoclonal antibodies were also used to determine the amount of albumin
and Fel d Bd 4.1/30K. & Total protein content of the extract was determined by Lowry's
method. Each vial of freeze-dried extract contained 5.25 ug of protein (300 BU), 100 pg of
Fel d I, and 2 mg of albumin.

The complete extract was used to obtain purified Fel d | with the use of previously
described methods. 222 The purified Fel d | and the complete extract were used to
examine changes in skin reactivity with immunotherapy.

The diagnoses and treatments used in the study were prepared when needed by
resuspending the freeze-dried extract with the corresponding solution. The placebo used
was a succession of dilutions based on a 0.1 mg/ml histamine phosphate solution, which
was colored with burned glucose so that its appearance was identical to that used in active
treatment. Histamine phosphate was reconstituted with depot diluent (aluminum
hydroxide) for the maintenance doses.

Study design

A placebo-controlled, randomized, double-blind study was carried out. All of the patients
had asthma and had been matched for age, sex, level of specific IgE, SPT, CPT, cat
extract, and methacholine provocative concentration causing a 20% fall in FEV; (PCxo).
Patients, nurses, and physicians were unaware of whether placebo or active treatment
injections were being administered. At the end of the study, just before the statistical
analysis was performed, the randomization codes were revealed.

Each patient was evaluated before immunotherapy (time TO), on reaching maintenance
dose (time T1), and 1 year after commencement of the immunotherapy (T2). Evaluation
was done with SPT; blood samples and CPT for TO, T1, and T2; and MBT and ABT for TO
and T2.

Specific immunotherapy

The immunotherapy administration schedule for active or placebo treatment was identical



in both cases (aTable 1) and carried out in the hospital. The initial dose was 0.004 ug of
Fel d I, provided that it was less than the end-point titration (ET). Doses were administered
every Monday and Thursday until a dose of 13.2 ug of Fel d | was reached, or if not
possible, until the maximum doses tolerated were reached. Once a maintenance dose was
reached, it was repeated monthly with the extract absorbed in aluminum hydroxide gel.

All patients remained under observation for 1 hour after administration of the treatment,
and the local and systemic reactions were carefully checked.

TABLE II. Dose schedule for immunotherapy with cat extract and placebo preparation

Vial Volume Dose

I 0.05 BU/mI 0.25 ml 0.0125 BU
| 0.05 BU/mI 0.50 ml 0.0250 BU
| 0.05 BU/mI 0.75 ml 0.0375 BU
I10.5BU/mI 0.1ml 0.05 BU
I10.5BU/mI 0.2ml 0.10BU
I10.5BU/mI 0.4 ml 0.20 BU
I10.5BU/mI 0.8 ml 0.40 BU
15 BU/mI 0.1 ml 0.50 BU
s BU/mI 0.2 ml 1BU
5 BU/mi 0.4 mi 2 BU
5 BU/mi 0.6 mi 3 BU
5 BU/ml 0.8 mi 4 BU
IV 50 BU/mi 0.1ml 5BU

IV 50 BU/mi 0.2ml 10 BU
IV 50 BU/mi 0.3ml 15 BU
IV 50 BU/ml 0.4 ml 20 BU
IV 50 BU/ml 0.5ml 25 BU
IV 50 BU/ml 0.6 ml 30 BU
IV 50 BU/ml 0.7 mi 35BU
IV 50 BU/ml 0.8 mi 40 BU

Patient's self-evaluation and symptom-medication scores

All patients recorded their symptoms and the medication required according to the
previously described SMS. 2 Initially, the daily treatment was reduced to a minimum and
the different medications were introduced, one at a time and in the same order, in each
patient. On the first day of treatment, patients were taught how to indicate their symptoms
on a standardized chart and which medication they had to take to counteract the
symptoms. These charts were provided for the patients and subsequently brought to our
clinic. After 1 year of treatment, we calculated each patient's average daily score, and the
patients were asked to grade their symptoms during direct contact with cats in relation to



those symptoms occurring before the immunotherapy: 100% corresponded to total
success, and 0% to complete failure.

Skin tests

The skin tests were done in duplicate in accordance with the prick-test technique and a
previously described method. 2 All patients were tested by the same investigator between
9:00 and 11:00 av. Medication that might alter the skin response was suspended
sufficiently in advance. 2 The following substances were used: (1) three fivefold
concentrations (200, 40, and 8 BU/ml) of the extract used for immunotherapy, (2) half
dilutions of the cat extract for ET, (3) purified extract of Fel d | (33 pg/ml), (4) histamine,
histamine chlorhydrate 10 mg/ml (positive control), and (5) normal saline solution (negative
control). Reading was done after 15 minutes, and a planimeter was used to measure the
area of the papule.

A program especially designed for these purposes (AIASA Clinical Research Software -
PLA; Alergia e Immunologia Abello, S. A., Madrid, Spain) 22 was used to record and
estimate the change in skin sensitivity by a parallel line assay (PLA).

The ET skin test was defined as the highest dilution (twofold) of the extract that produced
a wheal of 3 mm in diameter. 2

CPT

All patients were tested by the same investigator with a method based on that described
by Méller et al. 3 The material used was lyophilized and reconstructed on the same day as
the test. The dilutions to be tested were obtained at a rate of 1 to 5 (0.16 to 100 BU/ml).
Once it was verified that the patient had not received any medication that might alter the
test results, 2 the test was begun with a saline solution as a negative control.

ABT and MBT

Nonspecific bronchoprovocation tests were carried out with inhaled methacholine, with the
use of the procedure and concentrations proposed by Cockcroft 22 and in compliance with
the requirements of the European Committee on the Standardization of Bronchial
Provocation Tests. 22 A Devilbiss 646 nebulizer (Devilbiss Health Care, Inc., Somerset,
Pa.) of known input, output, and particle diameter was used. The parameter chosen in this
study was FEV,, recorded with a Vitalograph spirometer (Vitalgraph, Inc., Lenexa, Kan.).

ABT with cat extract was carried out by using the technical system described previously.
The dilutions (twofold) used were made up each day from lyophilized extract. After
nebulization, spirometry was carried out at 5, 10, 20, and 30 minutes. The results were
expressed as PCyo. Spirometry was performed every 2 hours, except at night for 24 hours
or until the patient experienced symptoms.

Statistical analysis of data

Data from ABT, MBT, and SPT and from measurements of specific IgE were log-
transformed to normalize their distributions and homogenize their variances and the
geometric means shown in all cases. Arithmetic means were used to represent age, PSE,
and SMS; whereas median values were chosen for CPT data. Nonparametric statistics



were applied for group comparison (Mann-Whitney U test) and for intragroup evolution
(Wilcoxon's signed-rank test). Correlations were established with Spearman's rank-
correlation test.

RESULTS

Homogeneity of patient groups

The actively treated group was compared with the placebo group on the basis of age, sex,
ET, SPT with purified Fel d | extract, MBT, ABT, CPT, and specific IgE («Table I). In terms
of the Mann-Whitney U test, there were no statistically significant differences between the
two groups for the parameters considered before the immunotherapy began.

Tolerance

With the exception of two patients in the active treatment group, all reached the preset
dose of 13.20 ug of Fel d | (40 BU). The average maintenance dose was 11.3 £ 4.7 ug of
Feld 1 (34.4 £ 14.3 BU). The dose accumulated until maintenance levels (T1) of 100 + 51
ug of Fel d | were reached, corresponding to 303 + 154 BU. «Table Il shows the average
dose administered after 12 months of treatment.

TABLE Ill. Average dose administered

ID MD cb1 TCD
Feld I (ug) 0.001 13.2 100 170
Albumin (ug) 0.026 260 1969 3347
Fel d Bd 4.1/30K (ug) 0.003 39.6 299 510
BU 0.004 40 303 515

ID, Initial dose; MD, maintenance dose; CD1, cumulative dose in T1; TCD, total cumulative dose (1 year).

In general, the extract was well tolerated. Ten patients showed a total of 14 reactions (1.90
reactions for every 100 injections administered). Of these 10, seven had local reactions,
representing 1.5% of all injections administered (0.14% immediate and 1.36% delayed
reactions). The other three had systemic reactions, representing 0.41% of all injections
administered. There was no anaphylactic shock. Notably, one reaction appeared with the
maintenance dose but was subsequently tolerated when the dose was reduced and then
augmented progressively. All general reactions took place during the first hour of
administration of the extract, and there was a good response to treatment with
epinephrine.

The lowest dose producing a local or systemic reaction varied greatly from patient to
patient. We did not find any alterations in the elementary analytic parameters (hemogram,
biochemistry, urinalysis), nor was there any reference to alteration in the general state.



PSE and SMS

After 1 year of treatment, the patients in the group receiving immunotherapy noted a
significantly greater improvement than those in the placebo group (81.3% + 15.5% in the
treated group, 20.7% * 33.2% in the placebo group; p < 0.001 Mann-Whitney U test) (aFig.
1). The SMS (sFig. 2) confirmed this improvement, (0.14% + 0.36% treated group, 1.42% +
0.51% placebo group; p < 0.001 Mann-Whitney U test). There was no correlation in the
improvement noted between the subjective and objective consultative parameters (SPT,
CPT, MBT, and ABT).

FIG. 1. Patients' self-evaluation of efficacy in the immunotherapy and placebo groups.
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FIG. 2. Average SMS before treatment and after 1 year of treatment.
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Purified Fel d | extract

In all 14 patients (100%) in the active treatment group, skin sensitivity decreased both at
T1 and after 1 year of treatment (T2) from 60 + 0.27 mm 2 before immunotherapy to 6.6 +
0.53mm % at T1 and 11.7 + 0.36 mm 2 at T2. This was a statistically significant decrease
(p < 0.001, Wilcoxon W test). There were no statistically significant modifications in the
placebo group (sFig. 3).

FIG. 3. Change in cutaneous reactivity with purified Fel d | extract.
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The cat extract—treated group required a 10-fold stronger antigen concentration to produce
the same skin reaction as that produced before immunotherapy. There were no significant
differences in the placebo group (sFig. 4).

FIG. 4. Change in cutaneous reactivity by PLA in immunotherapy (IT) and placebo groups.
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In the active treatment group skin sensitivity to the antigen decreased in 13 of 14 patients
(92%) and was maintained in one (7%). It was significant in T1 and T2 in comparison with
TO (p < 0.01). There were no significant differences in the placebo group.

CPT

No patient had complications during the challenge. Twelve of 14 patients (86%) in the



active treatment group had improved conjunctival sensitivity on reaching T1; this was the
case for 11 of 14 (78%) at T2. There were no changes in sensitivity in the remaining
cases, that is 2 of 14 patients (14%) in T1 and 3 of 14 (21%) in T2 (sFig. 5). There were no
cases of increased sensitivity. In the placebo group conjunctival sensitivity decreased in
three of the 14 patients (21%), remained unchanged in five (35%), and increased in six
(42%).

FIG. 5. Evolution of the conjunctival provocation test.

ir 3

7S

B L | gk

i [ J
BEFORE AFTER BEFORE AFTER
IMMUNOTHERAPY PLACEBO

Log ALLERGEN THRESHOLD DOSE (BU/mL})

In T1 and T2, there were significant differences between patients in the active treatment
and placebo groups when the threshold dose that produced a positive pruritic response
was compared with conjunctival redness. A comparison of the values of these
measurements in T1 with the value of measurements made before treatment in patients in
the active treatment and placebo groups revealed a median value of 100 in the active
group and a median value of 4 in the placebo group (p < 0.001). After 1 year of
immunotherapy, these differences continued to be significant.

MBT

Throughout the study, methacholine PCy, could be established and followed up in 13 of
the 14 patients in the treatment group and in 7 of the 14 in the placebo group. In the
former group there was a statistically insignificant improvement in methacholine PCy
(before immunotherapy, 0.56 £ 0.47 mg/ml; 12 months after immunotherapy, 0.57 + 0.42
mg/ml). In the placebo group, methacholine PC,, worsened (before immunotherapy, 0.81
+ 0.54 mg/ml; after immunotherapy, 0.58 + 0.42 mg/ml [NS]).



ABT

Throughout the study, antigen PCy, could be established in 12 of 14 patients in the active
treatment group and 7 of 14 in the placebo group. In 11 of 12 patients (92%), antigen PCyg
improved, and in 1 of the 12 (8%) it worsened (sFig. 6): this was the patient receiving the
lowest maintenance dose (0.16 pg of Fel d I). The antigen PC,o improved in three of seven
patients (42%) and worsened in four of seven (57%) in the placebo group. After a year of
treatment, the antigen PCy improved 3.42 £ 2.55 times the initial value (p < 0.05) in the
active treatment group, but no significant change was observed for the placebo group
(1.08 £ 0.77, NS). At the end of the treatment, comparison of the two groups showed a
statistically significant difference (p < 0.05).

FIG. 6. Evolution of change in allergen PC.
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Correlations between parameters

A correlation between the SPT results with the cat extract and with Fel d | (r = 0.66; p <
0.01), but not between the SPT and ET results, was found. There was also a correlation
between the SPT results measured by the ET and the antigen PCy both at the
commencement of the study (r = 0.84, p < 0.01) and after 1 year of immunotherapy (r =
0.87, p < 0.01) (wFig. 7) and between the values for methacholine PC, and antigen PCyy,
both at the commencement of the study (r = 0.76, p < 0.01) and after 1 year of
immunotherapy (r = 0.84, p < 0.01). A multiple correlation existed between the values for
ET and methacholine PC5, with antigen PCy (r = 0.89, p < 0.01), and correlations



between increases in ET and antigen PCy after 1 year of treatment (r = 0.64, p < 0.01)
and between the increase in methacholine PCy, and antigen PCy (r = 0.84, p < 0.01) were
observed. A multiple correlation between initial ET values and their increase with antigen
PCy (r =0.87, p < 0.01) was seen. However, there was no correlation between the
parameters studied in vivo and the dose of antigen administered or of the in vivo
parameters with the results of the CPT, although the association is notable between the
improvement in the ABT and CPT results because the only patient for whom antigen PCyo
did not improve also failed to show improvement in CPT results.

FIG. 7. Relationship between allergen PC,, and cutaneous sensitivity to allergen (ET) after 1 year
of immunotherapy.
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DISCUSSION |

Monoclonal antibodies have represented a major advance in the field of immunology. As
early as 1981, Krilis et al. 2 suggested standardizing allergen extracts with mononclonal
antibodies, but this only became a real possibility several years later with the development
of a significant number of monoclonal antibodies specific to major antigens. Our study is
the first article on immunotherapy in which an extract that is biologically standardized and
guantified with monoclonal antibodies was used. In our opinion, and according to other

authors, £ yse of these extracts will mark one of the most important advances in

immunotherapy in coming years.

Benefits were measured by subjective clinical parameters confirmed through objective
clinical parameters and immunologic monitoring. The subjective clinical parameters used
were the SMS and the PSE. Because there is no internationally accepted standard SMS,
we have used the one designed by Dreborg et al. £ as the basis for ours. As in previous
studies, skin tests showed a 10-fold reduced skin sensitivity according to the PLA. The



CPT showed that there was a significant improvement in cat-induced atopic conjunctivitis.
Our results do not show that it is possible to monitor immunotherapy in bronchial asthma
with the CPT in the absence of a correlation between it and the changes in ABT and MBT
results. Our patients demonstrated an improvement in methacholine PC, that was not
statistically significant. Antigen PC, improved in the group receiving treatment with the cat
extract, confirming the findings of earlier studies that immunotherapy with cat extract
improves specific bronchial hyperreactivity. £2% 4 As shown by Van Metre et al., 2 the
antigen PC,o improvement with the ABT is correlated with that obtained after natural
exposure to the animal.

The present study supports the hypothesis of Tiffenau %2 and Zuidema #* and the results of
Cockceroft et al. 2 that the immediate air pathway response to allergens can be predicted if
we are aware of the nonallergic reactivity of the airway to certain chemical mediators and
of the skin response to the antigen. We also found that, after immunotherapy, there
continues to be a close relationship between the antigen PC,, with methacholine PC, and
the ET. If there is an improvement in cutaneous sensitivity, there will be an improvement in
the IgE-mediated illness. In our daily medical practice, we consider that ET before
immunotherapy and its variations during treatment may be a marker of the evolution of
asthma (antigen PC5p) during immunotherapy monitoring because of the correlation
between ET and antigen PC,o, a theory that needs to be confirmed by other authors.

Previous studies of immunotherapy with cat extract have been associated with a high
incidence of systemic reactions, as much as 40% (10 reactions in 4 of the 10 patients in
the treatment group) in the study by Ohman et al. £ and 60% (3 of the 5 patients in the
treatment group) in the study by Taylor et al. £ These studies used rapid immunotherapy
patterns, leading to the suspicion that the high rate of severe reactions is a consequence
of the type of pattern and the type of antigen used, cat extract, in this particular case. In
the study of immunotherapy with cat extract used in a conventional pattern, Van Metre et
al. £ reported two systemic reactions in two (18%) of the 11 patients receiving
immunotherapy, 0.6% of the total injections administered. Twenty-one percent of our
patients had systemic reactions, 0.41% of all injections administered. These results are
similar to those presented by Van Metre et al. 22 in support of the hypothesis that the high
rate of systemic reactions is not the result of the extract type but rather of the type of
pattern used for dosage increase. In all cases, severe reactions occurred within the first
hour of administration of the extract, and subcutaneous administration of epinephrine was
useful, effective, safe, and swift. The fact that systemic reactions did not occur after local
reaction in the previously administered dose shows the need for strict control of the dose,
despite the good tolerance of the previous one. A priori, we found no in vivo indicator that
predicted improvement as a result of immunotherapy or the appearance of systemic
reactions.

The average accumulated dose after 1 year was 170 ug of Fel d |, 3347 ug of albumin,
and 510 ug of Fel d Bd 4.1/30K. In recent years some immunotherapy studies have been
published in which the amount of predominant allergen present in the extract was
determined by radioimmunodiffusion or crossed radioimmunoelectrophoresis. 24 4% We
believe the reason that the quantity of antigen (Fel d I) administered in immunotherapy
studies with cat extract varies from 3.4 to 3200 ug, according to different authors, %2 may
be that the anti-serum against the allergen to be evaluated has an enormous variety and
that these techniques have lower sensitivity and specificity than the immunoassays that

use monoclonal antibodies.



In conclusion, we believe that: (1) in evaluating the risk-benefit quotient of the possible
optimal dose studied (13.2 ug of Fel d I, 39.6 ug of Fel d Bd 4.1/30K, and 260 pg of
albumin) in cat-induced asthma, we have shown its efficacy with subjective parameters
(SMS and PSE), confirmed by objective parameters (SPT, CPT, and ABT) with a perfectly
admissible tolerance and (2) this article may provide a future reference in immunotherapy
for defining the ideal proportion of antigens that a cat extract should contain for
immunotherapy and the optimum dose that should be administered. This would be
possible by means of standardization with monoclonal antibodies, precisely defining the
antigen content, which could be compared in different studies.
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