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Introduction

Allergen exposure chambers (AECs) are clinical facilities that allow the exposure of
participants to allergenic and non-allergenic airborne particles. They provide stable
particle concentrations under controlled environmental conditions. This is of great

importance both for diagnostic purposes and for the monitoring of treatment effects.

Here, a protocol and the technical prerequisites for performing a safe and effective
allergen challenge in subjects sensitized to airborne allergens (i.e., house dust mite
[HDM]) in the ALL-MED AEC are presented. With this method, triggering allergic
symptoms corresponds to natural exposure. This can be used for an allergy diagnosis
or as a plausible endpoint in clinical trials, particularly for allergen immunotherapy
(AIT). A controlled environment (temperature, humidity, and carbon dioxide [CO>])
in the chamber must be maintained. Allergen particles must be dispersed evenly
within the AEC at stable levels throughout the challenge. For this presentation, allergic
rhinitis (AR) patients sensitive to HDM allergens were enrolled. AR symptoms were
assessed by the following parameters: total nasal symptom score (TNSS), acoustic
rhinometry (ARM), peak nasal inspiratory flow (PNIF), and nasal secretion weight.
The safety of the procedure was assessed by the peak expiratory flow rate (PEFR)
and the forced expiratory volume in the first second (FEV4). The allergic subjects
developed symptoms within 120 min of the trial. On average, the most intense
symptoms appeared after 60-90 min and, after reaching a plateau, remained stable

until the end of the trial.

Airborne allergies are becoming a growing social problem. However, standardizing these procedures requires stable

Proper diagnosis, the assessment of the efficacy of allergen- allergen concentrations, stable environmental conditions

specific immunotherapy (AIT), and understanding the (e.g., humidity and temperature), and the capability to cause

pharmacotherapies are key points in addressing this issue. allergic signs in a repeatable manner. Allergen exposure
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chambers (AECs) provide stable environmental conditions,
independent of external factors, and the concentration of
dispersed allergen particles is well-controlled and stable

during challenges in AECs!2.

The allergen challenge test is the basis for diagnosing
airborne allergies because it provides direct evidence of a
specific allergen's clinical relevance to the symptoms and
severity of the allergic disease. Classic allergic diagnostics
include nasal, conjunctival, and bronchial provocations3'4'5.
However, the allergen challenge test in an AEC appears to

be the closest to natural allergen exposures.

This study aims to present a safe and effective method of
challenging participants with various airborne allergens in an
AEC to trigger significant allergic symptoms corresponding
to natural exposure. This method is suitable for the
induction of pathological features of respiratory diseases,
including allergic rhinitis and asthma, as an endpoint in
the efficacy testing of AIT and might contribute to and
accelerate the clinical development of pharmacological

treatments?:3:7.8.9.10,

There are over a dozen AECs in the world!". However,
the AECs are not comparable to each other because
they are individually designed, use different types of
allergens (e.g., house dust mite [HDM], birch pollen,
grass pollen, cat, ragweed pollen, or Japanese cedar
pollen), and have different measurement systems for the
distributed particles12’13'14’15'16’17'18*19. Therefore, each
AEC should be validated for individual allergens. AEC
validation ensures that the proper concentration of the
allergen is safe and that the symptoms are induced
in patients. The ALL-MED AEC is validated for HDM

aIIergensZO.

The ALL-MED AEC is located at the Medical Research
Institute in Wroclaw, Poland. The facility can comfortably
accommodate 15-20 people during one trial. The facility
consists of a room with an area of 12 m?, which is
accessed by an airlock to prevent particles from the external
environment from entering it. The equipment (seats, walls,
etc.) is comprised of non-adhesive, accessible surfaces that
can be washed, such as eco-leather, plastic, and metal. The
chairs are movable, allowing for different setups. The viewing
window and microphone communication allow for constant
monitoring of the subjects (Figure 1). Particle accumulation
is measured by a laser particle counter (LPC). The particles
can be categorized into different ranges, including 0-20 um,
20-50 ym, and 50-100 ym, and the results are given in
particles per cubic meter (p/m3) during a specified time unit
(e.g., each minute). There are two accessory rooms next to
the AEC, where patients undergo tests before entering the
chamber. The rescue equipment consists of a defibrillator and
other resuscitation devices housed in the facility. At least two
healthcare workers, including a physician, are present during

each challenge.

Protocol

This article presents a protocol that adheres to the guidelines
of the Bioethics Committee at the Wroclaw Medical University
in Poland. All participants were legally competent and
provided written informed consent to participate in the study.
They were also informed that they had the option to withdraw

at any time without giving a reason.

1. Cleaning the AEC

NOTE: The cleaning can be done earlier than on the day of

the experiment.
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Vacuum all the surfaces, including the furniture and the
floor, with a high-efficiency particulate air (HEPA) filter

vacuum cleaner.

Clean all washable surfaces with a moisture wipe,
including the furniture, the walls, the windows, and the

floor.

Turn on the compressor, which circulates air through the

AEC system (allergen supply duct).

Turn on the floor and ceiling fans so that the incoming air

is regularly mixed under turbulent conditions.

Blow the allergen supply duct with clean air for 30 min
by setting the "injection length" and "break between
injections " of the feeder control station to their maximum

values.

Check the contamination by the allergen by monitoring

the particle number on the laser particle counter (LPC)21 .

1. In the main menu, press Configuration | Sample.
Use the following parameters: sample for 1 min, 000
cycles, 0 min delay, hold for 0 min, and units of cubic
meters (m3).

NOTE: The LPC will start counting the particles
immediately and then count the particles for 1 min
without an interval between each measurement.
The LPC will measure the samples until manually

stopped and then calculate the particles per cubic

meter (p/m3 ).

2. In the main menu, press Configuration | Particles.
Select all options.
NOTE: The LPC will measure all the particles up to
100 pm (full range).

3. Read out the result in the computer program (e.g.,

LMS Express 7).

NOTE: The cabin is clean when the number of

particles per cubic meter (p/m3) is less than 50 p/m3
and the particles are in the range between 0-100 um

for at least 10 min.

2. Operating the AEC

NOTE: The atmosphere in the cabin must be regularly
monitored by an engineer, who establishes that the
parameters are constant during the trial. The parameters

should be stabilized before the participants enter.

1.  Environment

2. Turn on the compressor, which circulates air throughout

the AEC.

1. Adjust the temperature to 21 °C + 0.5 °C on the
temperature control system (Table of Materials).
NOTE: The temperature may vary between 18°C

and 27 °C, if necessary.
2. Turn on the floor and ceiling swirl fans.

3. Turn on the humidifier on the feeder control station

(Table of Materials).

4. Set the air change per hour (ACH) to be between
5 and 20 by setting the knob "air supply" on
the feeder control station to the position between
40%-100%. Measure the relative humidity and CO»
concentration with an air quality meter.

NOTE: Fresh external air is drawn in via HEPA
filters. Control the relative humidity (typically 40%
to 58%) and carbon dioxide (COy) concentration
(below 900 parts per million [ppm]). Adjust the ACH
so that both the humidity and CO, are within the
normal range. Humidity and CO, values are very

susceptible to the number of participants.
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Generation and counting of particles

NOTE: Standardized and lyophilized allergen extracts
are used. The particles are injected into the air
supply duct and blown into the AEC through a

computer-controlled feeder. The particle concentration

can be adjusted between 500/m3® and 10,000/m3. A
homogeneous, spatially stable distribution of particles
is obtained by turbulent mixing to ensure the
allergen particles are circulating instead of falling and

accumulating on the floor.

1. Set the LPC to count the particles for 1 min (repeat
step 1.6.1).

2. Set the value of the monitored particles in the range
of 0-20 ym. In the main menu, press Configuration |
Particles. Tick "5, 10, 20 ym". The LPC will measure
all the particles in the range of 0-20 um.

NOTE: The particles can be classified into ranges,
including 0-20 ym, 20-50 ym, and 50-100 pm, if

needed for monitoring a different allergen.

3. Put the allergen in the feeder. Set the "injection
length" to 100 ms (range 10-200 ms) and the "break
between injections" to 1.5 min (range 0.3-3.0 min)
on the feeder control station.

NOTE: For the ALL-MED AEC validation, dried,
purified Dermatophagoides pteronyssinus (Dp) mite

bodies (Table of Materials) were used for the

HMD challenge, and 5,000 p/m3 was the optimal

concentration?.

4. Monitor the number of particles (p/m3). Adjust both
parameters on an ongoing basis by changing their

values.

4. After each trial is completed, download all the measured

data (p/m3, CO», concentration) from the computer to an

external drive. Analyze the data (Figure 2).

3. Security measures

1. Test the participants with a PCR test for severe acute
respiratory syndrome coronavirus 2 virus (SARS-CoV-2)
36-24 h before they enter the AEC. Only permit
participants with a negative PCR result to enter the AEC.
NOTE: This step is not mandatory and depends on
local coronavirus disease 2019 (COVID-19) restrictions.

Patients in the cabin do not wear protective masks.

4. Examination in the cabin and clinical endpoints

NOTE: For the inclusion and exclusion criteria, as well as
the participant characteristics, see Supplementary Table
1. The participants were exposed to HDM allergens at a
concentration of 5,000 p/m3 for a duration of 120 min,

according to the validation of the ALL-MED AECZC.

1. Disinfect the participants' hands before the examinations,
because the device components they touch may be a
source of infection transmission. This recommendation is
essential, especially during a viral disease epidemic or

pandemic.

2. Constantly monitor the condition of the participants
through the viewing window and be in voice contact via

the microphone system (Table of Materials).

3. Prior to the participant entering the AEC, request that
they put on disposable coveralls with a hood (Table of
Materials) to guard against the infiltration of non-allergen

particles and the potential contamination of clothing.
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Before the participant enters the AEC, provide them with
a box containing all the necessary instrument disposable
tips for use during the examination: a spirometry tip and
nose plug, a disposable inspiratory flow matter mask, a
peak flow meter (PFM) tip, ARM tips, a remote controller
for the questionnaire, one pack of handkerchiefs, and a

biohazard plastic bag for nasal secretion.

Perform clinical endpoints following the steps below.

Repeat the ARM, PNIF, PERF, and FEV, tests before

the experiment and after 60 min and 120 min. Ensure
that the participants complete the TNSS survey every 30
min (Figure 3). For participant comfort, perform the tests
individually in a room next to the AEC.

NOTE: For efficient testing, have the participants
enter the cabin at 10 min intervals. As a result, the
measurements for each subject will be taken at different
real times, with each patient spending a total of 120
min inside the AEC. The time shift also allows staff
members to assist and interact with the participants
during the testing process. In total, the AEC operates for

approximately 210 min.

1. Nasal secretion (objective parameter)
NOTE: The participants should have identical
packages of handkerchiefs and plastic bags. This is

necessary in order to compare the weights.

1. Instruct the participants to place any used
handkerchiefs in a plastic bag. After the
2 h challenge has been completed, have
the participants also place any unused
handkerchiefs in the same bag. If necessary,

provide additional tissues and plastic bags.

2. Collect all the bags after the trial is over.

Determine the weight of nasal secretions by

weighing the used handkerchiefs in the plastic
bags. Subtract the weight of the unused
handkerchiefs and plastic bags from each
measurement to obtain the weight of the nasal

secretions (Figure 4A).
2. Nasal symptoms survey (subjective assessment)
1. Display the survey questions on the TV screen.

2. Ask the patient to self-assess before the
challenge and every 30 min during the
challenge by selecting the number on the
remote that corresponds to the severity of each
symptom (question). Assess nasal symptoms
based on the total nasal symptom score (TNSS)

survey (Table 1).

3. Send the participant an email with the TNSS
questionnaire. Ask them to complete the
questionnaire at home at 4 h and 24 h after the

challenge and send back the results.

4., After the challenge is over, download the
answers, and calculate the total score for each

survey (Figure 4B).

3. Acoustic rhinometry (ARM) (objective parameter)
NOTE: In order to calculate the differences
in minimal cross-sectional area (MCA), all the
measurements of one participant must be saved in

a single file. Otherwise, analysis will not be possible.

1. Perform the test three times: before the
challenge, 60 min after the challenge, and 120

min after the challenge.

2. Place the appropriate tip of the rhinometer head

against the nostril (blue for the left nostril).
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Check if it is tight. Ask the participant to hold
their breath for 3 s, and then start the program.
NOTE: In case of an unclear result, repeat the

test.

3. Repeat for the other nostril with the appropriate

tip (red for the right nostril).

4. After the challenge is over, calculate the MCA

(Figure 4C).

Peak nasal inspiratory flow (PNIF) (objective
parameter)

NOTE: PNIF directly measures the nasal airflow
during maximal inspiration and determines the

degree of nose obstruction.

1. Perform the test three times: before the
challenge, 60 min after the challenge, and 120

min after the challenge.

2. Ask the participant to deflate their lungs deeply.
Then, place the disposable inspiratory flow
metermask connected with the flow meter onto
their face, and instruct them to breathe in

through their nose to the maximum (Figure 4D).

3. Make sure that the inspiratory flow meter is
in a horizontal position throughout the whole
test. Record the average of the best of three

measurements.

Peak expiratory flow rate PEFR (safety parameter)
NOTE: PEFR is a reliable indicator of ventilation

adequacy as well as airflow obstruction.

1. Perform the test three times: before the
challenge, 60 min after the challenge, and 120

min after the challenge.

2. Ask the participant to take in as deep a breath
as possible, put their lips around the peak flow
matter disposable tip, and exhale quickly and

forcefully (Figure 4E).

3. Record the average of the best of three

measurements.

4. After the challenge is over, provide the
participant with a PFM. Ask them to perform the
test at home at 4 h and 24 h after the challenge

and send back the results.

Spirometry (safety lung parameter)

NOTE: Spirometry is performed according to the

European Respiratory Society (ERS)22 standards

to assess the safety and monitor possible bronchial

obstruction?3.

1. Perform the test three times: before the
challenge, 60 min after the challenge, and 120

min after the challenge.

2. Before the measurement, set the parameters on
the spirometer for each participant: gender, age,

weight, and height.

3. Ask the participant to sit down and put on the
nose plug. Then, have the participant place their
lips around the spirometer disposable tip and

breathe calmly and carefully.

4. Ask the participant to take a deep breath
and a strong exhalation without unnecessary
delay, which can only be interrupted when the

spirometer gives a signal. Repeat 3x.

5. After examining all the participants, download
the results, and record the forced expiratory

volume in the first second (FEV1) (Figure 4F).
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6. |If the participant's well-being or safety parameters
deteriorate drastically during the allergen challenge, stop

the test immediately.

7. Keep the participants safe and comfortable after
leaving the AEC facility by providing them with rescue

medications (if needed).

8. Conduct safety follow-up calls with each participant 24 h

after the challenge.

Representative Results

The AEC environment was monitored throughout the
operation time for the number of allergens (p/m3), the
temperature, the humidity, and the CO, concentration (Figure
2). The HDM allergen levels were found to be stable (Figure
2A). Additionally, a trial in which no allergens were distributed
is shown, with particles in the range of 0-20 um and a particle
count maximum of 50 p/m3 (Figure 2A). There was an influx
of particles originating from the participants entering the AEC,
resulting in about 100 p/m3 for the 15 participants compared
to an empty chamber. As a result, the values measured by
the LPC during the trial included the target concentration with

an influx of approximately 100 p/m3.

Paired data were compared with the Mann-Whitney U test.
Values were considered statistically significant for all the tests
with p < 0.05. Statistical calculations were performed, and

graphs were generated using a graphing program.

Two groups were included in the study to show the
difference between positive and negative results: eight HDM
allergic individuals with allergic rhinitis (AR) symptoms and

seven healthy control (HC) individuals without allergies.

Supplementary Table 1 presents the inclusion and exclusion
criteria, as well as the participant characteristics. The
participants were exposed to HDM at a concentration of 5,000
p/m?3 for a duration of 120 min, according to the validation of

the ALL-MED AEC20.

All participants underwent the following tests (ARM, PNIF,
PERF, spirometry) and completed TNSS questionaries, and
their nasal discharges were collected. TNSS and nasal
discharge weight were significantly higher in AR individuals
compared with the HC group (Figure 4A,B). The TNSS
reached the peak values after 60 min of exposure and then
plateaued (p < 0.0001). Additionally, the nasal secretion
weight was significantly higher in the AR group (p < 0.0001).
Impairment of the airway patency was noticed in the acoustic
rhinometry. The MCA significantly decreased after the first
measurement at 60 min when comparing the AR group to the
HC group. From that point on until the end of the challenge,
the values remained stable (p < 0.001). This agreed with
the PNIF measurements, for which a significant reduction
was observed at the same concentrations (p < 0.01) (Figure

4C,D).

The FEV4 and PEFR were measured during the AEC
challenge (Figure 4E,F). Additionally,
measured their PEFR at home at 4 h and 24 h after the

the participants

challenge and returned the results by mail. The values were
within the normal range and remained stable during the
challenge and for up to 24 h thereafter. No statistically
significant differences were found between the allergic
subjects with AR and the HCs, which suggests that the HDM

allergen exposure had no effects on lung function in either

group.
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Figure 1: Schematic layout of the AEC. Participants enter through the airlock. The particles are distributed through

the system of air vents by a computer-controlled feeder. The AEC conditions (particle concentration, CO, concentration,
humidity, and temperature) are constantly monitored by an LPC. The participants are monitored by the window and voice
connection. Abbreviations: AEC = allergen exposure chamber; CO, = carbon dioxide; LPC = laser particle counter. Please

click here to view a larger version of this figure.
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Figure 2: Representative results of the stability of the environment in the AEC during the trial. (A) The particle
concentration was assessed and found to be in the range of 0-20 ym by LPC. The target value for the concentration of

HDM allergens was 5,000 p/m3. For comparison, a trial where no allergen was used is shown. (B) Humidity, (C) CO,
concentration, and (D) and temperature are shown. Abbreviations: °C = degrees Celsius; CO» = carbon dioxide; HDM =
house dust mite; LPC = laser particle counter; m = meter; min = minute(s); p = particles; ppm = parts per million. Please click

here to view a larger version of this figure.
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Figure 3: List of tests to be performed during the AEC challenge, with time points (for each participant). To ensure
the timely execution of individual tests, the participants should enter the AEC every 10 min. As a result, the test for each
participant will be conducted at different real times. Furthermore, the time shift allows the staff to help the participants during
testing. Abbreviations: AEC = allergen exposure chamber; ARM = acoustic rhinometry; FEV4 = forced expiratory volume in
the first second; PEFR = peak expiratory flow rate; PNIF = peak nasal inspiratory flow; TNSS = total nasal symptom score.

Please click here to view a larger version of this figure.
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Figure 4: Representative results of different endpoints during the AEC challenge in patients with AR (red bars) and

HCs (blue bars). HMD-triggered allergy subjects (with AR) and HC, including eight and seven participants, respectively,

were exposed to HDM allergen concentrations of 5,000 p/m3 in the AEC. (A) Nasal secretion weight, (B) nasal symptoms,

(C) MCA in acoustic rhinometry, (D) PNIF, (E) PEFR, and (F) FEV1 were evaluated. The results are presented as individual

replicates with the mean value. Abbreviations: AEC = allergen exposure chamber; AR = allergic rhinitis; FEV1 = forced

expiratory volume in the first second; HC = healthy controls; HDM = house dust mite; g = gram(s); MCA = minimal cross-

sectional area; p = particles; PEFR = peak expiratory flow rate; PNIF = peak nasal inspiratory flow; TNSS = total nasal

symptom score. Please click here to view a larger version of this figure.
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symptom

question displayed on a TV screen

TNSS score for each symptom

rhinorrhea

Rate how your runny nose

has been at this moment

0 = none (symptom completely absent)

nasal obstruction

Rate how your nasal congestion

has been at this moment

1 = mild (symptom present,

but not distressing)

sneezing Rate how your sneezing 2 = moderate (symptom
has been at this moment distressing, but tolerable)
nasal itching Rate how your nasal itching 3 = severe (symptom hard

has been at this moment

tolerable, maximum intensity)

0 - 12 points total

Table 1: Symptoms and score method for TNSS. A rating system was used by the participants to evaluate four symptoms.

The survey results are presented as one value-a total score for the four questions for a given time (before the trial and every

30 min of the trial). Abbreviation: TNSS = total nasal symptom score.

Supplementary Table 1: Inclusion and exclusion
criteria for the study and characteristics of the
participants enrolled in the study. Eight patients with
AR symptoms, triggered by HDM, and seven patients with
no symptoms (HCs). Abbreviations: AR = allergic rhinitis;
Df = Dermatophagoides farinae; Dp = Dermatophagoides
pteronyssinus; F = female; HC = healthy control; HDM =
house dust mite; kU/L = kilo units/liter; M = male; md = mean
diameter; sIgE = specific immunoglobulin E; SPT = skin prick

test. Please click here to download this File.

Discussion

There are a limited number of AEC facilities operating
globally. A variety of allergens have been tested in these
facilities, with the most common being ragweed pollen, birch
pollen, grass pollen, Japanese cedar pollen, and HDM.
AECs are not classified as medicinal products (according

to the Directive 2001/83/EC) or medical devices (according

to the Medical Device Directive 93/42/EEC)**. AECs are
considered a possible tool for the measurement of primary
endpoints in dose-finding studies according to the European
Medicines Agency (EMA) guidelines for the development of

AIT product325'26.

Critical steps in the protocol

It is essential to provide stable and sufficiently high allergen
concentrations throughout the whole trial in the AEC.
Research shows that AR patients do not develop allergic
symptoms at low allergen concentrations?%. Even moderate
allergen concentrations do not trigger relevant symptom827.
Very high concentrations might cause severe reactions, such
as bronchoconstriction. Therefore, optimal and sustainable
allergen concentrations are key for a successful trial. Since
AECs vary (as described in the introduction), each allergen
used should be validated. The ALL-MED AEC is validated for
the HDM allergen. It was found that the optimal endpoint for

symptom assessment was 120 min, as symptoms reached
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a plateau after 60-90 min. The optimal challenge time and
allergen concentration were selected based on challenges
with different HMD concentrations at different times2C.
Notably, acute symptoms may occur after an allergen

challenge, particularly an exacerbation of asthma.

According to the protocol, the participants complete TNSS
surveys at five time points during the trial. It is essential that
they do not see their previous responses in order to avoid self-
suggestion. Therefore, if the questionnaires are completed
on paper, the completed questionnaires should be collected

immediately.

Modifications and troubleshooting of the method

Different clinical endpoints can be used depending on the
symptom to be observed during the challenge (e.g., the total
ocular symptom score [TOSS] to assess rhinoconjunctivitis or
the non-nasal symptom score [NNSS] for respiratory system

assessment).

Rhinomanometry might be used as an alternative to acoustic
rhinometry. Both methods are used to test nasal patency
objectively. Rhinomanometry is a standard test for the nasal
cavity. It enables an objective assessment of the patency of
the nasal passages by measuring the resistance in the nasal
cavity during inhalation and exhalation. Acoustic rhinometry
is the study of the volume of the nasal cavities. The nasal
cavity's patency is assessed by an ultrasound wave. There is
no data available on which method is more accurate for AEC

challenges28 29,

A nasal fluid collection from a single foam sponge and specific
level measurements of IgA1, IgA2, IgG, IgG, IgG4, and IgE

represent additional tests that can be done during the AEC

30,31

challenge . Serum and peripheral blood mononuclear

cells (PBMCs) can also be collected to further determine the

AIT molecular mechanisms.

Patients are not allowed to use medications that may
influence the onset of allergic symptoms. The most significant
classes, along with the minimum times between the last dose
and the AEC challenge, are antihistamines (7 days), inhaled
and/or intranasal corticosteroids (14 days); inhaled and/or
intranasal cromolyn (14 days), and systemic corticosteroids

and/or astemizole (30 days)'8.

Limitations of the method

The AEC challenge test is more expensive than direct
provocation tests (nasal, conjunctival, and bronchial), which
means it is not used in daily practice. AECs differ in terms
of the sources of the allergen, the measurement of the
distributed particles, and the trial time, which makes it very
difficult to compare studies. When HDM allergens were used
in the AEC, different material sources were applied: Der p 1
and Der f 1, Dp fecal material containing mainly Der p1 with
a 20:1 predetermined ratio of Der p 1 to Der p 232 HDM
allergen SQ 503 from body and feces containing Der p 1 and
Der p 233, and Dp extracts. In the ALL-MED AEC, dried and
purified Dp mite bodies, including Der p 1 and Der p 2, were
used??. Therefore, unified standards should be introduced in

the future so that outcomes can be compared among AECs.

The significance of the method with respect to existing/
alternative methods

AECs are a very useful but underrepresented in vivo
method in allergy diagnostics. Additionally, as an assessment
endpoint of clinical trials, AECs show significant superiority
over classical "in-field" evaluations. It is of interest to examine
the correlations among various clinical endpoints, particularly
the similarity of subjective parameters assessed by patients

(TNSS) and objective measures (acoustic rhinometry, PNIF,
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nasal discharge) gathered by the investigator, as an initial
step in validating AEC results against those obtained in a

"field" setting.

Future applications or directions of the method

AECs offer a possible method for the stratification of patients
into potential responders and non-responders. This method
shows great promise for accelerating clinical developments
in both the pharmacotherapy and immunotherapy of allergic
diseases3*. Thus, AECs have been one of the key areas
of interest in recent years. AECs could be useful in long-
term studies when it is not possible to evaluate the natural

exposure due to low allergen counts.
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