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Abstract

Background: House Dust Mite (HDM) is the most common indoor allergen trig-
gering allergic symptoms. First-line pharmacotherapy treatment is recommended in
international guidelines, while the avoidance of allergens represents a still unmet
guideline principle. AM-301 is a new non-pharmacological nasal spray that creates a
protective gel-like barrier on the nasal mucosa, preventing the contact with the
allergens.

Methods: This randomized, open-label, 3-period crossover study assessed the ef-
ficacy and safety of AM-301. The objective was to determine whether AM-301
reduces allergic rhinitis (AR) symptoms in patients exposed to HDM allergens.
Adults with confirmed Perennial Allergic Rhinitis (PAR; n = 37) were exposed to
HDM allergen in a controlled Allergen Exposure Chamber before and during a
treatment course of AM-301 (in six different sequences) within 3 weeks (A: One
spray AM-301 per nostril/B: Two sprays AM-301 per nostril/C: no treatment). For
the primary efficacy analysis, data from the total nasal symptom score (TNSS) were
pooled from treatment A + B (D) and analyzed with Analysis of Covariance Model.
As secondary endpoints, single time points, visits and symptoms were analyzed.
Results: The primary endpoint (overall change in TNSS from baseline over all three
visits) showed significant results (p = 0.0085). A comparable alleviation of all four
symptoms (itchy nose, nasal congestion, runny nose, sneezing) by the protective
layer started to emerge after 40 min and lasted up to 180 min (end of challenge).
AM-301 resulted to be safe and well-tolerated.

Conclusion: AM-301 significantly reduced HDM-related allergic symptoms in a

standardized allergen challenge. Protection was observed to last up to 180 min.

KEYWORDS
allergen exposure chamber (AEC), allergic rhinitis (AR), house dust mite (HDM), nasal spray,
thixotropic formulation

The study results have been presented as congress-abstracts and poster at AAAAI Annual Meeting 2023 and at the EAACI Annual Congress 2023.

vided the original work is properly cited.
© 2023 Altamira Medica AG, Zug. Clinical and Translational Allergy published by John Wiley & Sons Ltd on behalf of European Academy of Allergy and Clinical
Immunology.

Clin Transl Allergy. 2023;e12277.
https://doi.org/10.1002/clt2.12277

wileyonlinelibrary.com/journal/clt2 1 of 10


https://doi.org/10.1002/clt2.12277
https://orcid.org/0000-0003-4374-9639
https://orcid.org/0000-0002-5592-8223
mailto:ilja.hohenfeld@gmail.com
https://orcid.org/0000-0003-4374-9639
https://orcid.org/0000-0002-5592-8223
http://creativecommons.org/licenses/by/4.0/
https://onlinelibrary.wiley.com/journal/20457022
https://doi.org/10.1002/clt2.12277

1%

2 of 10 |

COUROUX ET AL

EAACI

1 | INTRODUCTION

Allergic rhinitis (AR) is the most common atopic condition of the
nasal mucosa, representing the second most frequent cause of
chronic disease, with a prevalence of confirmed cases in adults from
17% to 28.5% in Europe.r If AR is poorly controlled, it highly affects
the quality of life, having a significant negative impact on general
health, emotional well-being, sleep, co-morbidity illnesses and pro-
ductivity.>® Its main symptoms consist of nasal congestion, rhinor-
rhea, itchy nose and sneezing, triggered by exposure to indoor (i.e.,
House Dust Mite (HDM), animal dander, mold spores, etc.) and/or
outdoor (i.e. pollen) environmental allergens. Since AR is not life-
threatening, most people affected by this condition tend to not
seek medical advice until symptoms become intolerable.” At that
point, it has been reported that patients feel underserved by their
attending physicians, often accompanied by a lack of diagnosis,

t2% In

undertreatment, or prescription of incorrect treatmen
contrast, many reports such as “Allergic Rhinitis and its Impact on
Asthma”, the ARIA guideline10 indicates that AR must be considered
as a clinically relevant condition, contributing to the prolongation
of viral infections of the respiratory tract and being closely
linked to other inflammatory diseases that affect respiratory
mucous membranes, such as asthma, rhinosinusitis, and allergic
conjunctivitis.1*" 12

Since AR is a major risk factor for asthma exacerbation, specific
guidelines focus on providing a global and pragmatic approach to the
assessment and treatment of AR.”® In order to achieve effective
disease management, medications that can provide immediate and
sustained symptom relief with minimal side effects are essential,
since patients can experience nasal symptoms (e.g., sneezing, itching,
rhinorrhoea, congestion) and non-nasal symptoms (e.g., itching,
tearing/watering and redness of eyes; itching of ears/palate; cough-
ing) already within minutes of allergen exposure.®? Available treat-
ment options to control AR encompass (i) anti-inflammatory
pharmacotherapy, (i) avoidance measures and iii) allergen-
immunotherapy (AIT), the latter being the only disease-modifying
option.10 13

While total avoidance of inhalant allergens is not feasible in real
life conditions, an increasing number of products seek to prevent
physical contact between allergens and mucosal cells by forming a
physical barrier within the nose. For example, cellulose powders
demonstrated efficacy in patients with grass pollen related AR,
mostly on days with lower pollen counts, and a pollen blocker cream
was able to reduce total nasal symptom scores in patients diagnosed
with perennial AR.**%°

Intranasal cellulose powders have been reported to provide
improvement of nasal symptoms in both children and adults com-
parable to intranasal corticosteroids.'®!” These encouraging results
pave the way for the use of nonpharmacological approaches in the
management of AR.

The AM-301 medical device (Bentrio®) is a thixotropic nasal

spray that forms a gel-like barrier on the mucosa. Treatment of AR is

achieved by limiting the exposure of the nasal mucosa to airborne
allergens, in this way preventing the pro-inflammatory-allergic
cascade through for example, mast cells and cytokines.'®? Its key
ingredient is bentonite, a natural mineral clay with important
adsorbent, swelling and rheological properties, widely used as a
pharmaceutical excipient.?® The product has recently been proven
efficacious in reducing the viral titer in ex vivo-human nasal epithelial
cells® thanks to its ability to create a mechanical barrier between
the nasal mucosa and the external environment. The formulation is
neither absorbed nor metabolized and does not have any pharma-
cological or immunological interaction with the human body and may
therefore represent an alternative to the currently available phar-
maceutical treatment options. Spray characterization provided in-
formation about the rheological properties of the spray, which
becomes liquid after shaking and returns to a gel-like state within the
nasal cavity. A single spray of AM-301 provided extended coverage
of the nasal mucosa up to the inferior turbinates.?*

In an earlier clinical study, AM-301 was efficacious in reducing
symptoms to at least the same extent as the comparator (cellulose
powder) during controlled exposure to grass pollen in Allergen
Exposure Chamber (AEC), while showing a faster onset of action.??

In the present study, the efficacy of the AM-301 device in pa-
tients with another allergy (HDM-related Perennial Allergic Rhinitis
(PAR)) was also assessed in an AEC in a randomized, 3-period
crossover design. The prevalence of HDM allergy is also high with
60 to 130 million persons worldwide.?® Further secondary, explor-
atory objectives were assessed including the efficacy of one spray
compared to no treatment, two sprays compared to no treatment,
analysis of single time points, and analysis of individual nasal symp-
toms. In contrast to a traditional field allergen exposure study, this
methodology allows a reproducible standardization of allergen
exposure, temperature and humidity?* and therefore provides a
prospective real-time evaluation of the clinical benefit of intervention
with AM-301.2°2¢

2 | METHODS
2.1 | Study design

This was a randomized, open-label, 3-period crossover study (Clin-
icalTrials.gov: NCT05122143). The study protocol and informed
consent were approved by the Advarra institutional review board
(IRB in ON, Canada) and written informed consent was obtained from
all subjects prior to enrollment in the study. The study was conducted
in accordance with the ethical principles of the Declaration of Hel-
sinki, the International Council for Harmonization Good Clinical
Practice guidelines, ISO 14155 requirements and all local regulatory
requirements.

The study was conducted from November 10, 2021 (first subject
first screening) to April 04, 2022 (last subject telephone call). The

total study duration was approximately 65 days and consisted of 2
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screening visits and 3 treatment visits (total 5 visits) followed by a
telephone call. Patients with HDM allergy as assessed by their
medical history and a positive skin prick test for Dermatophagoides
pteronyssinus (der p) allergen were enrolled into the screening phase.
Detailed inclusion/exclusion criteria are presented in Table S1. Sub-
jects were randomized when they had shown an adequate level of AR
symptoms during the screening HDM challenge (Visit 2), which was
defined as a >4 point change in TNSS from pre-challenge on at least
two out of nine time points within the three hour challenges. At least
7 days after Visit 2 and Visit 3, eligible subjects were randomized to
one of the six treatment sequences (ABC, BCA, CAB, ACB, BAC,
CBA) at an equal ratio. The treatments were applied 10 min before
the challenge at Visits 3, 4 and 5:

o Treatment A: One spray AM-301 (0.14 mL) per nostril,

e Treatment B: Two sprays AM-301 (0.28 mL) per nostril (at two
defined spray angles in order to obtain a broader coverage of the
nasal mucosa),

e Treatment C: no treatment.

The cross-over design allowed treatment C to be used as internal
control.

The randomization schedule was generated using SAS (9.4 or
higher) and was maintained under controlled access. The controlled
3-h exposure to HDM allergen comprised dust mites (Dermatopha-
goides pteronyssinus) at a concentration of 20-100 ng/m® aero-
solized in the qualified AEC. In the chamber, each patient was asked
to provide symptom scores every 20 4= 5 min. Between the three AEC
treatment visits, there was a 7 + 2 days wash-out period (schematic
study design: Figure 1 and CONSORT diagram: Figure 2).

2.2 | Details on nasal spray

The investigational medical device, AM-301 (Bentrio®, Altamira
Medica Ltd., Zug, Switzerland), was manufactured by Laboratories
Chemineau (France), following 1SO 13485 and according to regula-
tory requirements (ingredients: purified water, glycerides, mixed
decanoyl and octanoyl, propylene glycol, bentonite, glyceryl mono
and dipalmitostearate, xanthan gum, disodium EDTA, mannitol, citric
acid, butylated hydroxyanisole).

2.3 | Assessments

2.3.1 | Efficacy assessment

Total nasal symptom score was chosen as the efficacy outcome
measure, being an essential rating to assess the severity of symptoms
in AR studies.?” The following nasal symptoms were scored by the
study subjects: itchy nose, nasal congestion, runny nose and sneezing.
The TNSS (score: 0-12) was calculated by summing the individual
symptom scores for each symptom rated on a scale from O to 3,
corresponding to: O = no symptoms, 1 = mild symptoms (sign/
symptom clearly present, but easily tolerated), 2 = moderate symp-
toms (definite awareness of signs/symptoms that is bothersome but
tolerable), 3 = severe symptoms (sign/symptom that is hard to
tolerate and interferes with activities of daily living and/or sleeping).
The study subjects recorded their symptom scores on an electronic
patient reported outcome tablet (21CFR part 11 compliant system).
In total, 10 time points (including pre-challenge score) were collected
during each AEC challenge.

N
Screening Visits Prophylactic Treatment Visits
\s P
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5
(Day -28 to -1) (Day 1) (Day 8+2) (Day 15+2) (Day 22+2)

Medical

Screening

Screening in

AEC
without

Treatment

Screening
Challenge

Randomization

AEC with
Treatment A

AEC with
Treatment B

AEC with
[Treatment C ]”

Follow-up

Call (7+2

days post
Visit 5)

AEC with
Treatment C

AEC with AEC with x AEC with »
Treatment B Treatment C Treatment A

AEC with
Treatment A

AEC with ’
Treatment B

Washout between AEC
sessions 7 + 2 days

Treatment
Challenge 1

=)

Washout between AEC
sessions 7 + 2 days

Treatment
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Treatment
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FIGURE 1 Study design. Visit 1: Medical screening; Visit 2: Screening in allergen exposure chamber (AEC); Visits 3, 4, and 5: prophylactic
treatment visits in AEC (cross-over sequences: ABC, BCA, CAB, ACB, CBA, BAC, each n = 6). Challenges lasted 3 hours with treatments 10 min
prior to challenge. Treatments A and B, One spray and two sprays AM-301 per nostril; Treatment C, no treatment.
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. FIGURE 2 CONSORT diagram of the
Visit 1: study.
Medical Screening
N=173
| Screen Failures after Visit 1:
»| 117 = Eligibility Criteria Not Met
1 3 = Adverse Events
Plus 8 eligible but not assigned subjects
Visit 2
AEC Screening
N=45
Screen Failures after Visit 2:
»| 8 =Inadequate HDM challenge response
\ 4
Randomized
N=37
v
Visits 3,4 & 5
Treatments A, B & C
N=37
Withdrew from study, N = 4
I .| 2= Adverse Event (Type-I-
"1 hypersensitivity/ Covid-19 positive)
1 1 = Protocol non-compliance
1 = COVID-19 contact
Completed Study
N=33

2.3.2 | Safety assessment

Safety laboratory parameters were assessed during screening. Pre-
AEC subjects were monitored for vital signs by noninvasive blood
pressure, heart rate recordings and respiratory rate measurements.
At each visit, subjects reported any and all Adverse events (AEs),
which were then assessed by a study physician as mild, moderate, or
severe. In cases where concomitant medication was taken, clinical
significance was judged by the investigator.

Adverse events were recorded throughout each visit. During a
follow-up telephone call after approximately 7 + 2 days of comple-
tion of Visit 5, subjects were asked for any occurrence of AEs after
the last treatment and if they had taken any concomitant medications
since then.

2.4 | Study endpoints
2.4.1 | Efficacy endpoints

The overall change (average of all nine time points in the chamber

over 3 hours) from baseline in mean TNSS for each treatment (A, B

and C) at Visits 3, 4 and 5 (data of all three visits combined) was the
primary efficacy endpoint. The following parameters were evaluated
as secondary, exploratory efficacy endpoints: (i) The difference in
TNSS at individual time points during HDM challenge between single
and double application of AM-301 and no treatment; (ii) The change
from baseline of the individual nasal symptom scores at Visit 3, 4, and
5; (iii) The global rating for efficacy which was collected solely when
subjects had received AM-301, either single or double spray, during
Visit 3, Visit 4 and/or Visit 5 reported by the study subjects and by
the investigator as “very good”, “good”, “moderate” or “poor”
(Questions: Tables S2a and S2b); (iv) to compare the efficacy of the
AM-301 device between treatment A and B.

2.4.2 | Safety endpoints

The occurrence of AEs and serious adverse events (SAEs) were
analyzed. The global rating for tolerability was reported by the pa-
tients and the investigator at Visit 3, 4 and/or 5 at the end of the
challenge only when they had received AM-301 by answering a
question with “very good”, “good”, “moderate” or “poor” (Tables S2a
and S2b).

85U8017 SUOLILLIOD @A 18810 3|cedldde 8y Aq pauenob a.e a0l VO ‘8sn JO Se|nu o} Akeid 178Ul U0 A8]IAA U (SUORIPUOD-PUR-SLUB)ALIO" A [IM"A g U [UO//:SANY) SUORIPUOD pue SWid | 8U 8eS *[£202/20/7T] o AkeiqiTauluo A8 |Im ‘e alwepex y ayos1ieziemuyds Ad 22221 ZHo/Z00T 0T/I0p/wod A 1M Ariqipul|uoy/sdny Wwoiy papeojumod ‘. ‘€202 ‘220502



COUROUX ET AL

s4

s | 50f 10
EAACI

2.5 | Statistical analysis

All efficacy analyses were performed on the intent-to-treat (Intention
To Treat,ITT) population. The primary endpoint was also analyzed
with the per protocol (PP) population. For the primary efficacy
endpoint and exploratory secondary endpoints, the treatment com-
parison between treated and non-treated subjects was performed
using a mixed-effects Analysis of Covariance Model (ANCOVA) for a
3-period crossover study. The model included treatment, period
(visit) and sequence as fixed effects, with baseline (pre-dose) mea-
surement as a covariate. Subjects nested within the treatment
sequence were fitted as a random effect. Least square (LS) means and
standard error (SE) by the treatment arm were extracted from the
model and presented. Further, contrasts between LS means were

extracted for:

e (1-spray (A)+2-sprays (B))/2 (D) versus no treatment (C);
e 1-spray (A) versus no treatment (C), and

e 2-sprays (B) versus no treatment (C).

The 95% confidence interval and 2-sided p-values are provided
for each of these contrasts (LS means). All statistical analyses were
conducted using SAS®, Version 9.4.

Adverse events were coded using the Medical Dictionary for
Regulatory Authorities terminology version 24.1. The occurrence of
AEs and SAEs were summarized in terms of incidence as well as in
terms of the total number of AEs. Analysis of AEs in terms of inci-

dence by severity and relatedness was provided.

2.6 | Sample size calculation

It was hypothesized that the TNSS over 180 min after no treatment
(group C) would be 2.3 units compared with 1.0 and 1.6 units for 2-
sprays (group B) and 1-spray of AM-301 (group A), respectively.
Assuming that the standard deviation (SD) of the within subject
change was 2 units, N = 30 randomized subjects provided 87.4%
power at the 2-sided 5% alpha level to test the hypothesis that the
TNSS averaged across 1-spray and 2-sprays was superior to no
treatment. Therefore, 36 subjects were randomized to ensure that at

least 30 subjects completed the clinical investigation.

3 | RESULTS
3.1 | Study subjects

A total of 173 volunteers were screened for eligibility, and 37 study
subjects (mean age 35.7 £+ 10.5) randomized. Four subjects were
withdrawn after randomization, which resulted in 33 subjects
completing the study (details presented in CONSORT diagram,
Figure 2). Two subjects stopped the study due to non-device-related
AEs: Type | hypersensitivity and SARS-CoV-2 test positive. The study

was conducted from Nov 2021 to Apr 2022. Both the safety (=full
analysis set, FAS) and intent-to-treat (ITT) populations consist of 37
subjects and the PP population of 33 subjects. Demographic and
baseline data per population are presented in Table 1. Demographics
per sequence are presented in Table S3. The overall mean TNSS over
the 180 min during screening differed with regard to severity be-
tween subjects: 19 subjects had on average mild symptoms (TNSS
score <6), 14 showed on average moderate symptoms (TNSS score
6-9) and 4 subjects showed on average severe symptoms (TNSS

score 9-12) (severity grading based on?%??)

. The four subjects with
mean severe symptoms were evenly distributed over 4 sequences.
Sequences starting with treatment B (BCA, BAC) tended to have
more mild cases overall and sequences starting with C (CBA, CAB)

tended to have more moderate cases.

3.2 | Efficacy data

The primary objective was to compare the efficacy of the AM-301
nasal spray (treatment D = A + B combined) and no treatment (C)
in reducing nasal symptoms induced from HDM allergen exposure.
The mean symptom score during the screening exposure was
5.95 £ 2.2 (n = 37). Mean symptom scores for device treatment D
(A + B) and no treatment C combined from all three treatment visits
were 4.2 + 2.7 and 5.2 £ 2.6 (ITT), respectively (Table S4a) and
4.0 + 2.8 and 4.9 + 2.3 (PP). When data were analyzed with the
prespecified ANCOVA model, there was a significant difference for
the primary endpoint in the overall change in TNSS from baseline
between AM-301 versus no treatment (p = 0.009 (ITT) and p = 0.022
(PP)). Least square Mean (SE) was —1.08 (0.4) for ITT (Tables S4a and
S4b). Mean symptom scores over 3 hours are presented in Figure 3.

The influence of the fixed effect parameters showed a significant
impact of the visit number (p = 0.02) besides the treatment effect
(p = 0.03) (Table S4c). However, treatment with AM-301 showed a
lower change from baseline in TNSS at post-dose timepoints (0-
180 min) than no treatment (C) at Visit 3, Visit 4, and Visit 5 with
separation becoming apparent for 60 min (data not shown).

Secondary exploratory analysis of individual time points showed
a significant difference for treatment D versus treatment C at all
timepoints from 80 to 180 min (see Figure 3, Table S5).

An exploratory analysis of the four individual symptoms, namely
itchy nose, nasal congestion, runny nose and sneezing, resulted in
significantly lower scores for all four symptoms (ANCOVA: itchy nose
p = 0.014; nasal congestion p = 0.038; runny nose p = 0.005;
sneezing p = 0.028) when treatment D was compared to no treat-
ment C (statistics Table S6; graphs Figure 4).

Global subjective efficacy of AM-301 nasal spray was rated as
“very good” or” good” by 61% of subjects for a single dose and 53%
for the double dose. The investigator rated the efficacy as “very
good” or “good” in approximately half of the subjects for the single
and double doses of AM-301 (Table 2A).

The efficacy of one spray (treatment A) versus two sprays of AM-

301 (treatment B) was compared indirectly. Treatment A versus no

5U60 1 SUOWILIOD @A1IERI0 3[R0 dde 3Ly Aq poLLBAOB 312 SaoILE WO 88N J0 S3INI 0 AIRIGITBUIIUO AB|IA LD (SUOIIPUOD-PUE-SUULIBI 0" AB| 1w ARRAC] 16U U0//Sa) SUONIPUOD PUE S | 3l 89S *[§20Z/20/7T] Uo ArIIT8UIIUO AB]IM ‘iR B ILBpe Y BUdS1LEZIBMUS AQ 22221 Z1IP/200T OT/10p/W0d" A8 1M ATeIq1pu|Uo//:Sdiy Lo Papeojumod ‘L ‘€202 ‘2204102



1%

6 of 10 |

COUROUX ET AL

EAACI

Study population Safety/ITT (N = 37)

Age (Years), mean (SD) 35.7 (10.5)

Gender (Male/Female) n (%) 14/23 (38/62)

Race: Asian/Black/White/Other 6/6/24/1
Ethnicity: Hispanic or Latino 10

Height (cm) mean (SD) 168.6 (9.35)
Weight (kg) mean (SD) 72.0 (11.6)
BMI (kg/m?) mean (SD) 25.2 (3.0)

TABLE 1 Baseline characteristics of
the study subjects according to the study
population.

Per protocol (N = 33)
36.9 (10.32)

13/20 (39/61)
6/6/20/1

6

169.2 (9.43)

724 (11.9)

25.2 (3.0)

Abbreviations: BMI, Body Mass Index; ITT, Intention To Treat; SD, standard deviation.
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FIGURE 3 Graph with total nasal symptom score mean values
of overall change in TNSS (0-180 min). Possible maximum score 12.
Data from treatment visits 3-5 combined. Intention To Treat
dataset. Device treatment A + B = treatment D. Treatment C = no
device treatment. Mean + Cl 95%. Cl, Confidence Interval; TNSS,
Total Nasal Symptom Score; *p < 0.05, **p < 0.01, ***p < 0.001. p-
values result from the Least square Means per time point (refer to
Table S5).

treatment (C) resulted in significantly lower symptom scores when
AM-301 was used, p = 0.01 (ITT) and p = 0.02 (PP) (Table S4a+b).
Treatment B versus no treatment (C) resulted as well in a significant
difference over 180 min for the ITT dataset, p = 0.04, but not for the
PP dataset, p = 0.099. Two sprays per nostril (treatment B) at
different angles was efficacious in reducing symptoms but not to a
greater extent than one spray per nostril (treatment A) with almost
equal overall changes in mean TNSS of 4.1 4+ 2.93 and 3.9 + 2.59 for
ITT population, respectively (Table S4a).

3.3 | Safety data

A total of five AEs were reported in five subjects (Table S7). One AE
(taste altered/unpleasant taste) in treatment group A was considered

treatment-related. It was mild in intensity and resolved after 30 min.
No SAEs occurred.

Global subjective tolerability of AM-301 was rated as “very
good” or “good” by 86% of the subjects for both single and double
doses. The Investigator rated the tolerability as “very good” or” good”
in 80% of subjects for the single dose and 84% for the double dose
(Table 2B).

4 | DISCUSSION

This is the first clinical study assessing the efficacy of the AM-301
nasal spray in patients allergic to HDM. In this open-label, 3-period
crossover study, patients were randomized to receive AM-301 -
one spray (treatment A), AM-301 - two sprays (treatment B) and no
treatment (treatment C) in 3 standardized allergen challenges within
3 weeks. AM-301 showed a significant reduction in mean nasal
symptoms when compared to subjects who received no treatment in
both primary and secondary endpoint analyses.

A recognized limitation of this study is that it was not placebo-
controlled and it was open-label. Due to the galenic characteristics
of AM-301, a placebo control was not considered feasible as any
formulation forming a gel on the mucosa would likely result in some
kind of protection/therapeutic effect (active placebo). Even isotonic
saline nasal sprays are known to sooth allergic symptoms,® there-
fore excluding them as potential placebos. The study design was
carefully considered. For ethical reasons, a study design was chosen
that required the lowest possible number of patients to test three
different treatments yet having sufficient statistical power for eval-
uating the primary endpoint.

Using a randomized and non-fixed treatment sequence in a
crossover design where all subjects had all treatments or no treat-
ment meant that each subject served as their own control group,
thereby reducing both intra- and inter-subject variability. This is also
the case for one or two sprays of treatment. Open-label crossover
trials are not uncommon. Blinding is often omitted in cases where the
route of treatment is different between two treatment options or the
packaging/texture of the drug/device cannot be made to look/taste/
feel alike.3¥3% A review of infliximab biological versus biosimilars

analyzed 28 studies. Two double-blind studies and 12 open-label
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FIGURE 4 Graphical presentation of individual nasal symptom scores over time. A, ltchy nose, (B) Nasal congestion, (C) Runny nose,
(D) Sneezing/Treatment A: One spray AM-301 per nostril, Treatment B: Two sprays per nostril at different angles, D: Treatment A + B,
Treatment C: no treatment = control; Data from visits 3-5 combined. Mean + Cl 95%. AEC, Allergen Exposure Chamber; NSS, Nasal Symptom

Score.

studies had baseline anti-drug antibodies (ADAs) values. The com-
parison showed that ADA development and infusion reactions were
similar between both study types. However, discontinuation rates
were higher in open-label trials.>** This points to the fact that ex-
pectations seem higher in an open-label study. However, discontin-
uation rates also depend on the length of the study. Discontinuation
rates in this study were low, irrespective of treatment sequence.
Notably, the findings suggest that subjects did not find additional
benefit from 2 sprays versus 1 spray (further detailed below). The
open design and therefore the subjects knowing their treatment with
AM-301 did not lead to a better outcome for the 2-spray option.
Further, study conduct considerations included ensuring that the
staff who were administering the treatment were different from the
staff involved in monitoring the study participants, collecting sub-
jective and objective data, and querying the study participants on AEs
and thereby the latter staff were not aware of the subject's treat-
ment regimen. As subjects knew their treatment, they were asked not
to disclose it and to rate their symptoms at the time prompted or

instantaneously.

As an efficacy measure, the subjects scored their nasal symp-
toms (TNSS), which is known to have a high reproducibility and
sensitivity, making it a valuable outcome measure in AR studies.?”
The score is used routinely in studies assessing symptoms/burden of
AR sufferers and has shown clinical relevance.®® Especially in
controlled allergen exposure studies, TNSS is used as the primary
efficacy endpoint.?”%¢

The study was powered to compare the overall change in TNSS
between treatment A + B compared to no treatment C but not to test
for each single time point or for treatment A or B alone. The symp-
tom improvement was 1 and thus greater than the minimal clinically
important difference of 0.55, which has previously been reported to
be perceived by patients as a notable improvement and therefore
being clinically relevant.®®> A sensitivity analysis was performed
excluding five subjects with major protocol deviations (1 x wrong
treatment schedule assigned, 3 x premature study discontinuation
due to AEs, 1 x noncompliance to study procedures). The symptom
improvement was slightly reduced but still significant and clinically
relevant (refer to Table S4b).
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Global efficacy rating response

Treatment A: AM-301 -
1 spray (N = 36)

Treatment B: AM-301—
2 sprays (N = 36)

n (%)

n (%)

Subject Investigator

Overall (data of visit 3, 4 and 5 combined)

Very good 9 (25) 8 (22)

Good 13 (36) 10 (28)

Moderate 5(14) 9 (25)

Poor 9 (25) 9 (25)
2b

Subject Investigator
8 (22) 10 (28)

11 (31) 9 (25)

11 (31) 5(14)

6 (16) 12 (33)

Global tolerability rating response

Treatment A: AM-301 -
1 spray (N = 36)

Treatment B: AM-301—
2 sprays (N = 36)

n (%)

n (%)

Subject Investigator

Overall (data of visit 3, 4 and 5 combined)

Subject Investigator

Very good 17 (47) 22 (61) 20 (56) 20 (56)
Good 14 (39) 7 (19) 11 (30) 10 (28)
Moderate 3(8) 3(8) 3 (8) 3(8)
Poor 2 (6) 4 (12) 2 (6) 3(8)

TABLE 2 Overall data for global
efficacy (a) and global tolerability ratings
(b). Global ratings were only collected
after subjects have received AM-301,
either treatment A or B during Visit 3, 4
and/or 5.

Another finding was, that the intensity of nasal symptoms was
not only influenced by the treatment but also by the visit order.
Indeed, TNSS showed decreasing ratings from Visit 3 to Visit 5 in all
treatment groups, including the no treatment group C. Such a
reduction in symptom score was also reported in the placebo group
of another study with five HDM challenges over 6 months.*¢ A pla-
cebo effect cannot be the reason for this open-label study using no
placebo. Nevertheless, a difference between AM-301 treatment and
no treatment was still apparent at all visits.

When individual symptoms were assessed, namely itchy nose,
nasal congestion, runny nose and sneezing, one or two sprays
conferred similar protection compared with no treatment. AM-301
improved all individual nasal symptom components. It is important to
note that nasal congestion was also reduced, which is anti-histamine
resistant and is only treatable with corticosteroids. Nasal congestion
is typically reported as one of the most “bothersome” symptom?® and is
considered an underlying contributor to reduced quality of sleep and
even related to higher absenteeism rates from work, particularly in
PAR sufferers.” These findings suggest a comprehensive effect of AM-
301 across major nasal symptoms. Those data support the hypothesis
that allergens are “trapped” by the gel and prevent the initiation of the
inflammatory cascade within the nasal mucosa.

Protection afforded by two sprays per nostril was comparable to
one nasal spray per nostril. This finding is in line with data from a
nasal residence time study with AM-301. The coverage of the
nasal mucosa and the nasal residence time with fluorescein-labeled

AM-301 formulation was almost similar between one and two

1.2* The application of a second spray at a different

sprays per nostri
angle is not leading to a broader or longer coverage compared to
when only one spray is administered per nostril.

The favorable safety and tolerability profile of AM-301 reported

before?122

was confirmed in this study. Both subjects and investi-
gator rated global tolerability as “very good” or “good” in >80% of
cases, irrespective of the number of sprays.

Based on the average effectiveness and nasal residence time of
3 h and the available safety information, the drug-free barrier-
forming spray can be applied “as needed”, not more than every 3-
4 h and 8 times per day. For example, patients who know they will be
heavily exposed to dust mites in the next hours could make use of
that drug-free alternative treatment option.

In conclusion, this study has shown that the AM-301 nasal spray
device is clinically effective in alleviating symptoms after repeated
AEC challenge in HDM-related allergic patients. One spray per nos-
tril provides adequate protection over a duration of 3 h. In addition,
AM-301 was found to be well-tolerated without any relevant safety
signals during treatment. These promising results should be

confirmed in a larger field study under real life conditions.
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