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Instructions for companies

This is the template for submission of evidence to the National Institute for Health
and Care Excellence (NICE) as part of the single technology appraisal (STA)
process. Please note that the information requirements for submissions are
summarised in this template; full details of the requirements for pharmaceuticals and

devices are in the user guide.

This submission must not be longer than 150 pages, excluding appendices and the

pages covered by this template. If it is too long it will not be accepted.

Companies making evidence submissions to NICE should also refer to the NICE

health technology evaluation guidance development manual.

In this template any information that should be provided in an appendix is listed in

a box.
Highlighting in the template (excluding the contents list)

Square brackets and grey highlighting are used in this template to indicate text that
should be replaced with your own text or deleted. These are set up as form fields, so
to replace the prompt text in [grey highlighting] with your own text, click anywhere

within the highlighted text and type. Your text will overwrite the highlighted section.
To delete grey highlighted text, click anywhere within the text and press DELETE.

Grey highlighted text in the footer does not work as an automatic form field, but
serves the same purpose — as prompt text to show where you need to fill in relevant
details. Replace the text highlighted in [grey] in the header and footer with
appropriate text. (To change the header and footer, double click over the header or

footer text. Double click back in the main body text when you have finished.)
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B.1 Decision problem, description of the technology and

clinical care pathway

B1.1 Decision problem

This submission covers the full marketing authorisation for 12 SQ-HDM SLIT-tablet
(standardised allergen extract from the house dust mites Dermatophagoides
pteronyssinus and Dermatophagoides farinae 12 SQ-HDM* per oral lyophilizate) for
the treatment of patients aged 12 to 65 years with a confirmed diagnosis of
persistent moderate-to-severe house dust mite (HDM) allergic rhinitis (AR) despite
the use of symptom-relieving medication, and patients aged 18 to 65 years with a
confirmed diagnosis of HDM allergic asthma (AA) not well-controlled by inhaled

corticosteroids (ICS) and associated with mild-to-severe HDM AR.

The decision problem addressed in this submission is presented in Table 1.
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Table 1: The decision problem

Decision problem
Final scope issued by NICE addressed in the
company submission

Rationale if different from
the final NICE scope

People aged 18 to 65 years with house dust mite
sensitisation with persistent moderate-to-severe house dust
mite allergic rhinitis despite use of symptom-relieving
medication, or allergic asthma not well-controlled by inhaled
corticosteroids and associated with mild-to-severe allergic As per NICE final scope N/A
rhinitis.

People aged 12 to 17 years with house dust mite
sensitisation with persistent moderate-to-severe house dust
mite allergic rhinitis despite use of symptom-relieving
medication

Population

Intervention aligned with

| i -HDM SLIT - h -
ntervention SQ S as an add-on to standard therapy 12 SQ-HDM NICE final scope

Comparator aligned with
NICE final scope.

SOC AA+AR Established clinical

SOC AR management efficacy is
represented by the placebo
arms of the clinical trials

Comparator(s) Established clinical management without SQ-HDM SLIT

The outcome measures to be considered include:

For house dust mite sensitisation with persistent moderate-
to-severe house dust mite allergic rhinitis despite use of

Outcomes symptom-relieving medications: As per NICE final scope N/A

e Severity of rhinitis symptoms
o Complications of allergic rhinitis (such as sinusitis or
middle ear infections)

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic asthma caused by house dust mites (review of TA834)
[1D6280]
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Decision problem
Final scope issued by NICE addressed in the
company submission

Rationale if different from
the final NICE scope

e Rhinitis medication use
e Adverse effects of treatment
o Health-related quality of life

For house dust mite sensitisation with allergic asthma that is
not well-controlled by inhaled corticosteroids and associated
with mild-to-severe allergic rhinitis:

e Useof ICS
e Use of rescue medication
e Time to first moderate or severe asthma

exacerbation after ICS reduction

Reduction of the risk of an asthma exacerbation
Lung function

Severity of rhinitis symptoms

Complications of allergic rhinitis (such as sinusitis or
middle ear infections)

Adverse effects of treatment

¢ Health-related quality of life

e Overall survival

Despite the large burden of

Considerations related to allergic respiratory disease

Special i (ARD) for both patients and
considerations access to speC|aI|§t the NHS, there is a lack of
including issues | None stated services for allergic accessible and well-
related to equity [r)easti;g;é:;ory disease resourced specialist

or equality services for ARD patients.
As the first dose of 12 SQ-

HDM is administered in
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Decision problem
Final scope issued by NICE addressed in the
company submission

Rationale if different from
the final NICE scope

secondary care, this may be
considered to represent a
barrier to some patients for
whom allergy services are
less accessible

Abbreviations: HDM, house dust mite; AA, allergic asthma; AR, allergic rhinitis; IgE, immunoglobin E; ARD, allergic respiratory disease; SOC, standard
of care; SLIT, sublingual immunotherapy; ICS, inhaled corticosteroids.
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B1.2

Description of the technology being evaluated

Table 2 presents an overview of the technology being appraised (12 SQ-HDM SLIT-

tablet, hereby referred to as 12 SQ-HDM). Please see Appendix C for the summary

of product characteristics (SmPC) and UK Assessment Report.

Table 2: Summary of the technology being evaluated '

UK approved name and
brand name

ACARIZAX® 12 SQ-HDM* oral lyophilisate

Mechanism of action

12 SQ-HDM is an allergy immunotherapy containing a high
standardised concentration of allergen extract from the
house dust mites Dermatophagoides

pteronyssinus and Dermatophagoides farinae.

12 SQ-HDM is an aetiological treatment which aims to
modify the patient's immune response to HDM allergens.
Whilst the exact mechanism of the clinical effect is not fully
understood, the modification of the immune response has
been demonstrated in both the upper and lower airways
through the increase in house dust mite-specific IlgG4, and its
induction of a systemic antibody response that can compete
with immunoglobin E (IgE) in the binding of house dust mite
allergens.

12 SQ-HDM works by addressing the cause of house dust
mite respiratory allergic disease. The underlying protection
provided by 12 SQ-HDM leads to improvement in disease
control and improved quality of life, demonstrated through
symptom relief, reduced need for other medications, and a
reduced risk for exacerbation. The treatment may need to be
taken for 8 to 14 weeks before any improvement is noticed.

Marketing
authorisation/CE mark
status

12 SQ-HDM oral lyophilisate (PL 10085/0058) was approved
by the MHRA on 17 May 2021 for the treatment of allergic
rhinitis (inflammation of the lining of the nose) in adults and
adolescents (12-65 years of age), and related allergic
asthma caused by house dust mites in adults (18-65 years of
age) 2.

Indications and any
restriction(s) as
described in the
summary of product
characteristics (SmPC)

12 SQ-HDM is indicated in adult patients (18-65 years)
diagnosed by clinical history and a positive test of house dust
mite sensitisation (skin prick test and/or specific IgE), who
have at least one of the following conditions:
* Persistent moderate-to-severe house dust mite
allergic rhinitis despite use of symptom-relieving
medication
* House dust mite allergic asthma not well-controlled
by inhaled corticosteroids and associated with mild-
to-severe house dust mite allergic rhinitis. Patients'
asthma status should be carefully evaluated before
the initiation of treatment.
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12 SQ-HDM is indicated in adolescents (12-17 years)
diagnosed by clinical history and a positive test of house dust
mite sensitisation (skin prick test and/or specific IgE) with
persistent moderate-to-severe house dust mite allergic
rhinitis despite use of symptom-relieving medication.

Method of
administration and
dosage

12 SQ-HDM treatment should be initiated by physicians with
experience in the treatment of allergic diseases. Following
this, patients can self-administer at home. 12 SQ-HDM is
provided as an oral lyophilizate. Once 12 SQ-HDM is taken,
swallowing should be avoided for approximately 1 minute.

The recommended dose for adults (18-65 years) and
adolescents (12-17 years) is one oral lyophilisate (12 SQ-
HDM) daily. The onset of the clinical effect is expected 8-14
weeks after treatment initiation. If no improvement is
observed during the first year of treatment with 12 SQ-HDM,
there is no indication for continuing treatment.

International treatment guidelines and consensus statements
refer to a treatment period of 3 years for AIT to achieve
disease modification after its cessation 3 *.

Additional tests or
investigations

A diagnosis of AA and/or AR by clinical history and a positive
test of house dust mite sensitisation (skin prick test and/or
specific IgE) is required before treatment initiation.

12 SQ-HDM treatment should be initiated by physicians with
experience in the treatment of allergic diseases. Following
this, patients can self-administer at home.

List price and average
cost of a course of
treatment

£80.12 per pack of 30 tablets of 12 SQ-HDM 12 SQ-HDM
(pack sizes are as 30 oral lyophilisates and 60 lyophilisates).

The average annual cost of 12 SQ-HDM treatment is
£975.46 per patient, assuming once-daily dosing.

(NB These prices are still to be agreed with the Department
of Health)

Patient access scheme
(if applicable)

N/A

*SQ-HDM is the dose unit for ACARIZAX®. SQ is a method for standardisation on biological
potency, major allergen content, and complexity of the allergen extract.

Abbreviations: AA, allergic asthma; AIT, allergen immunotherapy; AR, allergic rhinitis; HDM,
house dust mite; IgE, immunoglobin E. IgG4, Immunoglobulin G4; N/A, not applicable
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B1.3 Health condition and position of the technology in the

treatment pathway

B.1.3.1 Disease overview

B1.3.1.1 Disease definition and epidemiology

Allergic respiratory disease (ARD) is an immunological disorder of mucosal
inflammation driven by the generation of IgE antibodies to aeroallergens. The term
‘ARD’ describes a group of respiratory conditions triggered or exacerbated by
allergies. In this submission, ARD refers to inflammation manifestations in the upper
and lower airways known as AR and AA, respectively 57. It is estimated that ARD
affects 19.5 million people in the UK, with approximately 4 million of these being
sensitised to HDM 8. The severity and prevalence breakdown of the ARD condition in

the UK population is presented in Figure 1 8.

Figure 1: Prevalence and severity breakdown of ARD patients in the UK

UK population 67.33 million

Prevalence of ARD in the UK ~29,104 in 100,0007

« Approximately 5,970 in 100,000 people are sensitised
to HDM

67% 33%
F’revalence of AR among ARD patients . Prgvalen.ce of AR and AA among ARD ~8,358 in 100,000*
in the UK ! ' patients in the UK
The severity of these AR patients: The severity of these AR and AA patients:
. Mild: 64% . Mild: 54%
. Moderate: 26% . Moderate: 34%
Severe: 9% . Severe: 12%

The relationship between AR and AA
Over 80% of asthmatics also have rhinitis

. Poor rhinitis control is a strong risk factor for asthma
exacerbations

| AA, allergic asthma; AR, Allergic rhinitis; ARD, Allergic respiratory disease; HDM, house dust mite. *The number of patients per 100,000 people in the UK

Source: Data on file (modified Delphi) &, Bousquet et al. (2008) 3, Scadding et al. (2017) ©
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B1.3.1.2 Pathophysiology

Both AR and AA are the result of mucosal inflammation, driven by an IgE-mediated
inflammatory response to harmless allergens. In HDM-sensitised patients, an allergic
immune response occurs on exposure to HDM-derived (Dermatophagoides

pteronyssinus and Dermatophagoides farinae) allergens.

Airborne, aerosolised HDM allergens infiltrate the respiratory system of the
sensitised individual. Upon invading the respiratory tract, allergen particles are
hydrated and discharge their allergenic contents onto the mucosal barrier. These
allergens are engulfed and phagocytosed by dendritic cells residing within the
mucosal tissue, before subsequently being presented on the surface as antigens,
which induces the activation and differentiation of naive CD4 T cells into T Helper
Cell Type 2 (TH2). These TH2 cells secrete several cytokines, including IL-4 and IL-
13. IL-4 instructs B cells to transition from producing the immunoglobin M (IgM)
antibody to producing the IgE antibody. IgE antibodies then bind to, and activate
basophils and mast cells, triggering the release of various mediators such as
histamine, leukotrienes, and prostaglandins. This cascade of events triggers the

clinical manifestations associated with the allergic reactions >.

In AR, the mucosal inflammation occurs in the paranasal sinuses and lower airways,
triggering excess mucus production and causing the airways to narrow. The upper
airways can also become inflamed, resulting in AR symptoms such as sneezing and

congestion.

Similarly, in AA, mucosal inflammation triggers excess mucus production and causes
the airways to narrow. It can also cause inflammation in the lower airways, which
affects airflow in the lungs and results in asthma symptoms such as breathlessness,

a tight chest, and coughing >7.

B1.3.1.3 Clinical presentation

The clinical manifestations of ARD are influenced by factors such as the airborne
allergen in question, sensitisation profiles, and the site of inflammation within the

airways.
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ARD has a heterogeneous presentation, including nasal (congestion, itchy and/or
runny nose), respiratory (coughing, dyspnoea, chest tightness, wheezing), and
ocular symptoms (eye redness, itchy and/or watery eyes) 57- 0. Approximately two-
thirds of ARD patients present with AR symptoms only and one-third present with
symptoms of both AR and AA &,

AR can be classified as mild, moderate, or severe, and is defined on the basis of the
presence or absence of impairment in any of the four health-related quality of life
(HRQol) items: sleep, daily activities/sport, work/school, and troublesome symptoms
1, Patients with mild AR have no affected items, patients with moderate AR have 1

to 3 affected items, and patients with severe AR have all four affected items.

e Troublesome symptoms: ARD patients can experience sinusitis (67-82% of
ARD patients); conjunctivitis (75.6% of AR patients), which can result in visual
impairment; oral allergy syndrome (22% of AR patients), which can lead to
anaphylaxis upon eating fruits, vegetables, and nuts; and repeat respiratory
infections (11.6% of AA patients). Approximately, 1,541 patients die of acute

respiratory failure each year 216,

e Sleep disturbance: 57% of AR patients experience difficulty falling asleep
and 44.9% of AA patients experience frequent nocturnal awakenings which

impacts the quality of their sleep 7 18,

e Impairment of school or work: Productivity at work is reduced by an
average of 21% for ARD patients vs. the general population '°. This reduced
performance also extends to adolescents, increasing their likelihood to
perform poorly in exams by 1.1-1.8 times when compared to the general
population 2% 21 Patients with ARD also have an increased number of
absences from work due to their condition, with an average of 4.1 days absent

per AR patient per year %2.

e Impairment of daily activities, leisure and/or sport: 32.8% of AR patients

report that their condition impacts their ability to take part in outdoor activities
23
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Consequently, AR patients with persistent moderate-to-severe disease have reduced

quality of life (QoL) and often experience problems with their mental health 17-23-25,

Of the patients with ARD, 39-47% experience anxiety/depression. There is also an
association that individuals with anxiety and/or depression are more likely to have

poorly controlled asthma 24 25

B1.3.1.4 Impact on the NHS

ARD has a significant impact on the NHS. Patients with more severe disease tend to
have a higher number of visits to both primary and secondary care services. For AR,
the number of visits to primary care per year is estimated to be approximately 8.5
million, costing the NHS an approximately £355 million 8 25, For patients with both
AR and AA, the number of visits to primary care per year is estimated at 11.7 million,
costing the NHS approximately £492 million & 26, The estimated number of visits to
secondary care is slightly lower, with 4.9 million visits to secondary care for AR
patients, and 4.2 million visits for AR and AA patients, costing the NHS
approximately £1.1 billion and £972 million, respectively & 27 (see Appendix R).

B.1.3.2 Clinical pathway

B1.3.2.1 ARD diagnosis

The ARD treatment pathway in the UK initially consists of self-care or pharmacy
treatments, followed by patients visiting primary care services. Patients are mostly
diagnosed with ARD in primary care using clinical history: 50% of AR and 79% of AR
and AA patient diagnoses are made in primary care. If a patient’s clinical history is
unclear, further testing may be carried out. This most commonly takes the form of
skin prick testing, although some centres offer radioallergosorbent (RAST) or FeNO
testing. Diagnostic guidelines are rarely used by experienced GPs; NICE and local

guidelines are the most relevant for these patients 8.

Currently, a more advanced ARD diagnosis, including the specific allergen
sensitisation and type of asthmal/rhinitis, is made in secondary care, using clinical

history, FeNO testing, skin prick tests, and/or blood test (IgE). Although rarely used
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directly in the specialist setting, clinicians follow the British Society for Allergy and

Clinical Immunology (BSACI) guidelines 8.

B1.3.2.2 ARD patient management

ARD patients whose symptoms cannot be self-managed are typically managed
within the primary care setting (5,593 patients per 100,000 people in the UK) 8.
Patients with the most severe disease, which is characterised by AA complications,
or a lack of response to prior treatment, require onward referral to secondary care
(866 patients per 100,000 people in the UK) 8.

The NICE Clinical Knowledge Summary on AR 2 incorporates recommendations
from the BSACI ° and the Allergic Rhinitis and its impact on Asthma (ARIA)
international guidelines (2016 revision) 2° for the diagnosis and management of
patients with AR. The overall treatment pathway is based on the BSACI rhinitis

treatment algorithm °, summarised in Figure 2.

ARD patients are typically treated in UK clinical practice with a range of symptomatic
therapies, in line with NICE or Global Initiative for Asthma (GINA) guidelines in

primary care and BSACI and ARIA guidelines in secondary care.

If a person has a diagnosis of AR, advice on allergen avoidance is usually
recommended 2. However, in the context of HDM sensitisation, allergen avoidance
is very difficult as the allergen is in the home and tends to be present all year round *
29, For patients with mild-to-moderate, intermittent, or mild persistent symptoms, oral
or intranasal antihistamines are the first line of therapy ® 28 . For patients with
moderate-to-severe persistent symptoms, or those for whom initial treatment is
ineffective, intranasal corticosteroids are recommended % 28 . If symptoms continue
to persist despite these treatments, combination therapies can be explored, including
combinations of oral antihistamines and intranasal corticosteroids, or combined

preparations of intranasal corticosteroids and intranasal antihistamines 2 22,

If these treatments are ineffective, despite compliance and proper technique,
clinicians can consider add-on therapies, depending on the persistent/refractory

symptoms. These are summarised in Table 3 © 2,
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Table 3: Add-on AR therapies

Persistent/refractory Treatment
symptoms
Watery rhinorrhoea Intranasal anticholinergics e.g., ipratropium bromide
Itching/sneezing Regular non-sedating oral H1-antihistamines
Nasal congestion Intranasal decongestants e.g., xylometazoline
Persistent symptoms with LTRA e.g., montelukast alongside oral, or intranasal
history of asthma antihistamines

Abbreviations: LTRA, leukotriene receptor antagonist.

Use of systemic corticosteroids is rarely indicated in the management of AR, except

as short-term rescue medication to treat severe nasal obstruction °.

Notably, the BSACI guidelines recommend allergy immunotherapy (AIT) for
perennial allergic rhinoconjunctivitis (ARC) in patients with an allergy to HDM who
respond inadequately to anti-allergic drugs, and where the allergen is not easily

avoided (see Figure 2 9).
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Figure 2: BSACI rhinitis treatment algorithm

Mild Moderate/Severe

Check use, concordance, dose

v

Combination Rx with INS and
INAH

6

Check use, cuncordance dose

v v v v

Watery rhinorrhoea ltch/sneeze Catarrh Blockage

Non-sedating oral Add LTRA if
anti-H1 asthmatic

?infection/structural problem, Inflammatory rhinitis, course of OC,
consider surgical referral continue local therapy

Consider immunotherapy if
predominantly due to one allergen

Add lpratropium Add decongestant

AH, antihistamine; Anti-H1, H1-antihistamine; IN; intranasal; INS, intranasal steroids; INAH,
intranasal antihistamine; LTRA, leukotriene receptoragonist; OC, oral corticosteroids.

The current ARIA guidelines recommend the consideration of AIT for patients with
AR/conjunctivitis and/or AA caused predominantly by allergen exposure, with poor
symptom reduction despite adequate pharmacotherapy during the allergy season

and/or change in natural allergy history 3.

The GINA guidelines, which are used for the diagnosis and management of AA, are
based on the concept of control-based management 3'. According to the guidelines,

asthma management involves a continual cycle involving assessment, adjustment of
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treatment, and review. First, patients should be assessed based on their symptom
control, future risk of exacerbations, decline in lung function, medication adverse
effects including inhaler compliance and technique, and any comorbidities.
Treatment strategies are adjusted based on this assessment, including treatment of
comorbidities, non-pharmacologic strategies, and adjustment of asthma medication.
The long-term goals of asthma management are to achieve good symptom control
and maintain normal activity levels, as well as to minimise future risk of
exacerbations, persistent airflow limitation, and treatment side effects.
Pharmacotherapies for asthma are classified into three main categories, summarised
in Table 4 31

Table 4: Asthma medications

Category Use Medication
For control of symptoms e ICS
Controller medication (dose and frequency ofuse |e ICS-LABA _(ICS-
depends on disease formoterol is
severity) preferred)
. — For quick relief of asthma ¢ ICS-formoterol
Reliever/rescue medication symptoms (as needed) e SABA
e |CS-SABA
. For difficult-to-treat and © LAMA
Add-on therapies severe asthma . L'.I'RA'
e Biologics

Abbreviations: ICS, Inhaled corticosteroid; LABA, Long-acting beta agonist; SABA, short-acting B 2-agonist;
LAMA, Long-acting muscarinic antagonist; LTRA, Leukotriene receptor antagonist

Asthma medication is adjusted in a stepwise approach based on the extent of the
patients’ asthma control over the previous 2-3 months. The GINA guidelines
describe five treatment steps in which patients’ treatment dosage is increased or

decreased and/or other treatments are added or removed 3'.

Notably, the GINA guidelines recommend considering SLIT in Step 2-4 as an
optional reliever for adult patients with AR and sensitisation to HDM who have sub-
optimally controlled AA despite low to high dose ICS, provided FEV1is >70%
predicted 3! (Figure 3).
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Figure 3: Other controller options in the GINA guidelines !

STEP 2 STEP 3 STEP 4
Low dose ICS whenever Medium dose ICS, or Add LAMA or LTRA or
SABA taken®, or daily LTRA, | add LTRA, or add HDM SLIT, or switch to
or add HDM SLIT HDM SLIT high dose ICS

Abbreviations: ICS, Integrated care system; SABA, Short-acting f2-agonist; LTRA, leukotriene
receptor antagonists; HDM, House dust mite; SLIT, Sublingual immunotherapy; LAMA, Long-acting
muscarinic antagonists.

B1.3.2.3 Therapeutic need

Despite appropriate administration and compliance with existing treatments, a subset
of moderate-to-severe ARD patients have uncontrolled disease (36% moderate and
45% severe AR; 24% moderate and 44% severe AR+AA), and as such, their
treatment satisfaction is low 8. 59-66% of ARD patients are unsatisfied with their
symptom control despite maximum use of pharmacotherapy 32. This displays a clear

unmet need for a better treatment option for these patients.

Uncontrolled disease is associated with persistent symptoms and exacerbations.
The GINA guidelines illustrate the way in which uncontrolled disease can affect
several aspects of a patient’s QoL: they define a patient as having uncontrolled
disease when, in the past 4 weeks, they have had 3 or 4 of the following symptom

control issues 3':
e Daytime asthma symptoms more than twice a week
¢ Asthma symptoms that cause a patient to wake up during the night
e SABA reliever required more than twice per week to manage symptoms
e Activity limited due to asthma
Introduction to 12 SQ-HDM
12 SQ-HDM is a new generation of allergen immunotherapy (AIT) in the form of a
sublingual immunotherapy (SLIT) lyophilisate tablet. 12 SQ-HDM provides an

alternative treatment option for patients whose symptoms are inadequately

controlled despite compliant use of existing treatments 3 33,
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12 SQ-HDM contains a highly standardised allergen extract from the house dust
mites Dermatophagoides pteronyssinus and Dermatophagoides farina. It is indicated
for the treatment of adults and adolescents with HDM AR and adults with HDM
AA+AR '. The efficacy and safety of 12 SQ-HDM has been demonstrated in multiple
Phase 3 clinical trials (see Section B.2). 12 SQ-HDM is palatable, has a favourable
safety profile, and is suitable for home treatment (following advised, but not

mandatory, initiation in secondary care) 34-36,

The complete and exact mechanism of action regarding the clinical effect of AIT is
not fully understood, however, 12 SQ-HDM works via the repeated administration of
allergens to allergic individuals with the purpose of inducing a switch from an allergic
response to a tolerance-building immune response. In contrast to current
pharmacotherapy, 12 SQ-HDM is an aetiological treatment, addressing the
underlying mechanism of HDM AR, aiming to modify the patient’s immunologic
response to HDM allergens. This averts the allergic symptoms by preventing the
‘inflammatory cascade’: T and B cell activation, cytokine secretion, and the induction
of IgE production, which leads to the binding of mast cells and basophils and the
release of histamine and leukotrienes. Treatment with 12 SQ-HDM has been
demonstrated to induce an increase in house dust mite-specific IgG4 and to induce a
systemic antibody response which can compete with IgE in the binding of house dust
mite allergens (see Figure 433). Onset of the clinical effect is to be expected 8-14

weeks after initiation of treatment 1.

Figure 4: The mechanism of action for 12 SQ-HDM (figure adapted from 32)

Allergen 12 SQ-HDM

S

Th2 % Treg
| 3

A 4 v S v

(o

Granulocytes B cell ? B cell
¥ o

I‘—"IE 5 IgG4/IgA and suppression of IgE

£
£

Normal immune response
Allergic immune response

Abbreviations: TH2, T helper cell type 2; IgA, Immunoglobulin A; IgE, Immunoglobulin E;
IgG4, Immunoglobulin G4; SQ, Standardised quality; HDM, house dust mite

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved Page 24 of 265



Aim/outlined place in therapy for 12 SQ-HDM

12 SQ-HDM is licensed for the treatment of patients aged 12 to 65 years
(adolescents and adults) with a confirmed diagnosis of persistent moderate-to-
severe HDM AR despite the use of symptom-relieving medication, and patients aged
18 to 65 years (adults) with a confirmed diagnosis of HDM AA not well-controlled by
ICS and associated with mild-to-severe HDM AR. 12 SQ-HDM is intended to be an
addition to the formulary, rather than a replacement for an existing drug in the
treatment pathway. Based on responses from a modified Delphi panel with UK
allergy specialists (see Appendix M1 for the report containing anonymised and
consolidated feedback), an average of 43 per 100,000 patients in the UK would be
treated with 12 SQ-HDM, assuming patients had optimal access to the appropriate

allergy services 8.

The BSACI %, ARIA 39 and GINA 3" guidelines recommend the use of AIT, including
SLIT-tablets, in ARD patients with uncontrolled disease exposed to relevant
allergens. Wider access to AlT, especially SLIT, has been demonstrated to provide
long-term symptom control, reduce the need for symptomatic treatments, and
provide a treatment option for ARD patients, especially for those with moderate-to-
severe disease who have uncontrolled disease despite compliant use of current
treatments, or those who have tolerability issues '. The potential disease-modifying
effect of immunotherapy may reduce the progression of disease and therefore
reduce the comorbidities associated with the condition, as mentioned in Section
B.2.6 3436,

B.1.3.3 12 SQ-HDM reimbursement in other countries

12 SQ-HDM is nationally reimbursed in the following countries: Austria, Belgium,
Czechia, Canada, Denmark, France, Finland, Germany, Israel, Japan, Luxembourg,

Netherlands, Norway, Poland, Switzerland, Spain, Sweden, Slovenia, and Slovakia.
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B1.4 Equality considerations

There are no known equality issues relating to the use of 12 SQ-HDM for treatment
of HDM-induced AR in patients 12-65 years of age and HDM-induced AA in patients
aged 18-65 years of age.

Despite the large burden of ARD for both patients and the NHS, there is a lack of
accessible and well-resourced specialist services for ARD patients. Treatment is
currently dependent on the patient’s postcode: the local secondary care service’s
capacity in terms of workforce, as well as the availability of SLIT treatment in the
service, fluctuates regionally . Results from a Hospital Episode Statistics (HES) data
analysis found that across England, only 14% of patients referred to secondary care
with an aero-allergen diagnosis, were seen at an allergy specialist centre (see
Appendices R1 and R2). The fact the first dose of 12 SQ-HDM is administered in
secondary care may be considered to represent a barrier to some patients for whom

allergy services are less accessible.
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B.2 Clinical effectiveness

B2.1 Identification and selection of relevant studies

Two systematic literature reviews (SLRs) were conducted to identify and summarise
the results of published randomised control trials (RCTs) examining the efficacy of
12 SQ-HDM SLIT-tablets and other HDM AIT formulations (subcutaneous
immunotherapy (SCIT) and sublingual immunotherapy (SLIT)-drops) for HDM AR
and HDM AA. The original SLR was produced in 2015; an updated SLR was
conducted in 2023 to identify any additional data published between 2015 and 2023.
The first SLR in 2015 assessed the feasibility of conducting indirect comparisons
between 12 SQ-HDM and SCIT or SLIT-drops. As alternative AIT treatments are
unlicensed and not regularly used in routine clinical practice in the NHS, and
consequently were not identified by NICE as relevant comparators, this analysis was
not included in the updated SLR and has not been presented in this submission. See
Appendix D for full details of the process and methods used to identify and select

clinical evidence relevant to the technology being evaluated.

The original and updated SLRs identified a total of 13 clinical studies that
investigated the efficacy and safety of 12 SQ-HDM, of which five pivotal Phase 3
clinical trials have been identified as providing relevant clinical effectiveness
evidence for this submission. Table 5 provides a summary of the 13 clinical studies
identified in the clinical SLR.
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Table 5: Summary of clinical studies investigating the efficacy and safety of 12 SQ-HDM

Trial name Study | Disease Dosing Participants | Included | Rationale for use/non-use in model
design | area (SQ-HDM) | (N) in model
Pivotal trials
MT-04 (MITRA) Phase | HDM AA 6,12 834 Yes Key study evidencing efficacy and safety of 12
Virchow et al., 2016 %6 | 3 and AR SQ-HDM in the AA+AR population
Outcomes from the MT-04 trial are relevant to
the decision problem and have been used in
the model.
MT-06 (MERIT) Phase | HDM AR 6,12 992 Yes Key study evidencing efficacy and safety of 12
Demoly et al., 20153 | 3 with or SQ-HDM in the AR population
without Outcomes from the MT-06 trial are relevant to
AA/ARC the decision problem and have been used in
the model.
P001 Phase | HDM AR 12 1482 No Key studies evidencing efficacy and safety of
Nolte et al., 2016 3 with or 12 SQ-HDM in the AA and/or AR population in
without adolescents and adults
AA/ARC
TO-203-31 Phase | HDM AA 6,12 826 No Outcomes from these studies are not
Tanaka et al., 2020 ¥ 2/3 with or transferable to the cost-effectiveness model.
without AR Further detail on the rationale from their
TO-203-32 Phase | HDM AR 6,12 900 No exclusion from the model is provided in Section
Okubo et al., 2016 3 2/3 B.3.
Other supportive trials
Gunawardana et al., Phase | HDM AR 12 23 No Phase 1 study design not appropriate for
2017 % 1 further consideration within this analysis.
Bozek et al., 2021 #° NR HDM AR NR 32 No This study has been excluded given the
and AA assessment of low-quality evidence, with high
risk of bias due to small patient population.
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Hoshino et al., 2020 4 | NR HDM AA 6 112 No This study has been conducted in a small
and AR Japanese only patient population. Outcomes

from this study are not transferable to the cost-
effectiveness model.

P003 Phase | HDM AR 6,12 124 No Phase 2 trials were not considered as key

Nolte et al., 2015 2b with or studies given the availability of more relevant

Zieglmayer et al., 2016 without data from Phase 3 trials. Outcomes from this

42,43 AA/ARC study are not transferable to the cost-
effectiveness model.

MT-02 Phase HDM AR 1,3,6 604 No The trial results are not relevant for this

Mosbech et al., 2015 2/3 and AA analysis as treatment dosages are lower than

Mosbech et al., 2014* the licensed dose (12 SQ-HDM).

44, 45

Masuyama et al., 2018 | Phase | HDM AR 6 458 No This study has been excluded as the trial

46 3 population considers only children and
adolescents with 6 SQ-HDM.

MT-11 Phase | HDM AA 12 533 No This study has been excluded as the trial

3 population considers children and adolescents

with AA. The licensed indication for HDM AA is
adults only. Data from the MT-11 study are not
relevant for this decision problem and not part
of the current indication.

Abbreviations: AR, allergic rhinitis; AA, allergic asthma; ARC, allergic rhinoconjunctivitis; HDM, house dust mite; SQ, standardised quality.
*A study identified outside of the clinical SLR as the study was originally marked as a duplicate.
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Two Phase 2 clinical studies (PO03 and MT-02) that are part of the SQ-HDM SLIT
clinical trial programme were identified in the clinical SLR. Data from the Phase 2
clinical trials found that a dose response was seen for all areas of HDM ARD,
including efficacy, immunology, and safety. The observed safety profile in MT-02
(evaluating doses of 1, 3, and 6 SQ-HDM in patients with mild-to-moderate HDM-
induced AA) gave reason to believe that investigation of a dose higher than 6 SQ-
HDM would be well-tolerated and potentially lead to better efficacy 4. The overall
results of MT-02 showed that ICS use could be reduced while maintaining asthma
control when patients were treated with 6 SQ-HDM. Subgroup analyses further
showed that patients with more severe AA had increased treatment effects
compared to those with milder disease (MT-02) 4445, The P003 environmental
exposure chamber trial demonstrated that the statistically significant improvements
in efficacy could be observed as early as 8 weeks following initiation of 12 SQ-HDM
42,43 There were no safety observations that gave rise to concern. Following the
positive results of the Phase 2 studies, the 6 and 12 SQ-HDM doses were assessed

in the Phase 3 clinical trials.

The five key Phase 3 clinical studies providing evidence on the efficacy of 12 SQ-
HDM are discussed in detail through Section 2.2. to 2.12. The efficacy of 12 SQ-
HDM is demonstrated in adult AA patients in the Phase 3 MT-04 trial 36 and Phase
2/3 TO-203-31 %, in adult AR patients in the Phase 3 MT-06 trial 34, and in adult and

adolescent AR patients in the Phase 3 P001 trial 3°, and Phase 2/3 TO-203-32 trial
38

The MT-04, MT-06, and TO-203 trials also explored the 6 SQ-HDM dose. However,
only results for the indicated dose, 12 SQ-HDM, are detailed in this submission.

B2.2 List of relevant clinical effectiveness evidence

B.2.2.1 Pivotal Phase 3 randomised controlled trials

The key clinical studies evidencing the efficacy and safety of 12 SQ-HDM as a
treatment for AA and AR, and AR alone are detailed in Table 6 to Table 10.

Table 6: Summary of MT-04 +

Study MT-04 (The MITRA trial)
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Study design

Phase 3, randomised, parallel-group, double-blind, placebo-
controlled, and multi-national trial.

Population

Adults (=18 years) with HDM AA and AR. Subjects had to have
clinically relevant history consistent with HDM-induced asthma
not well-controlled by ICS, for at least 1 year before trial entry.

Intervention(s)

Drug: 6 SQ-HDM and 12 SQ-HDM

Comparator(s)

Drug: placebo

Indicate if study
supports application
for marketing
authorisation

Yes

Reported outcomes
specified in the
decision problem

e Asthma symptoms and exacerbations
o Time to first moderate or severe asthma exacerbation
after ICS reduction
o Total number of asthma exacerbations
o ACQ score
e Use of ICS and the use of rescue medication
o Health care resource use and rate of hospitalisation
¢ Lung function
o PEF
o FEV4
e AEs of treatment
o AEs
o SAEs
o AE-related discontinuations
e HRQoL
o AQLQ(S) and SF-36

All other reported
outcomes

All reported outcomes are listed in Appendix N .

event.

Abbreviations: ACQ, Asthma control questionnaire; AQLQ, Asthma quality of life questionnaire; AE, adverse
event; HDM, house dust mite; ICS, Inhaled corticosteroids; PEF, peak expiratory flow; SAE, serious adverse

Table 7: Summary of MT-06 2

Study

MT-06

Study design

Phase 3, randomised, parallel-group, double-blind, placebo-
controlled, multi-national trial.

Population

Adults (18-65 years of age), with HDM AR. The clinical history
had to be consistent with moderate-to-severe persistent HDM AR
with or without asthma, with AR symptoms of at least 1 year
before trial entry despite having received symptomatic treatment.
Furthermore, the symptoms had to be troublesome and interfere
with usual activities or sleep.

Intervention(s)

Drug: 6 SQ-HDM and 12 SQ-HDM

Comparator(s)

Drug: placebo

Indicate if study
supports application
for marketing
authorisation

Yes
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e Severity of rhinitis symptoms and medication use
o TCRS
o DMS and DSS
o TCS

SRSE;;::S ic:lutt;l::mes e AEs of treatment and complications of AR
o AEs

decision problem o AE-related discontinuations

o SAEs
e HRQoL
o RQLQ and EQ-5D

All other reported

All reported outcomes are listed in Appendix N
outcomes

Abbreviations: TCRS; total combined rhinitis score; DMS, daily medications score; DSS, daily symptom
score; EQ-5D, EuroQoL 5 dimension; TCS, total combined rhinoconjunctivitis score; AE, adverse event; SAE,
serious adverse event; RQLQ, Rhinitis quality of life questionnaire; AR, allergic rhinitis; HDM, house dust mite;

Table 8: Summary of P001 #°

Study P001
Parallel assignment, placebo-controlled, randomised, double-
Study design blind, multicentre Phase 3 study assessing the efficacy and

safety of 12 SQ-HDM.

Adolescents and adults (12 years of age and older) with
Population moderate-to-severe HDM AR/ARC of 1-year duration or more,
with or without asthma

Drug: 12 SQ-HDM
Please note during the trial the active treatment for the P001 trial

Intervention(s) was referred to as MK-8237. MK-8237 is referred to throughout
this document as 12 SQ-HDM.
Comparator(s) Drug: placebo

Indicate if study
supports application
for marketing
authorisation

Yes

e Severity of rhinitis symptoms and medication use
o TCRS
o DSS and DMS
o TCS
Reported outcomes o Average AR/ARC symptoms assessed by VAS
specified in the e AEs of treatment and complications of AR
decision problem o AEs
o AE-related discontinuations
o SAEs
e HRQoL
o RQLAQ (S) and EQ-5D-5L

All other reported

All reported outcomes are listed in Appendix N
outcomes

Abbreviations: TCRS; total combined rhinitis score; DMS, daily medications score; DSS, daily symptom
score; TCS, total combined rhinoconjunctivitis score; AE, adverse event; SAE, serious adverse event; RQLQ,
Rhinitis quality of life questionnaire; AR, allergic rhinitis; HDM, house dust mite; VAS, visual analogue scale.
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Table 9: Summary of TO-203-31 5°

Study

TO-203-31

Study design

Phase 3, randomised, double-blind, placebo-controlled,
multicentre trial.

Population

Adults (18-64 years of age), with HDM AA not well-controlled by
ICS, with more than 6 months treatment with ICS.

Intervention(s)

Drug: 6 SQ-HDM and 12 SQ-HDM

Comparator(s)

Drug: placebo

Indicate if study
supports application
for marketing
authorisation

No

Reported outcomes
specified in the
decision problem

e Asthma symptoms and exacerbations
o Time to first moderate or severe asthma exacerbation
after ICS reduction
o Total number of asthma exacerbations
o ACQ score
e Use of ICS and the use of rescue medication
o Health care resource use and rate of hospitalisation
¢ Lung function
o PEF
o FEV4
e AEs of treatment
o AEs
o SAEs
o AE-related discontinuations
e HRQoL
o AHQ-JAPAN

All other reported
outcomes

All reported outcomes are listed in Appendix N

Abbreviations: ACQ, asthma control questionnaire; AQLQ, asthma quality of life questionnaire; AE, adverse
events; AHQ, asthma health questionnaire; HDM, house dust mite; ICS, Inhaled corticosteroids; PEF, peak
expiratory flow; FEV, forced expiratory flow.

Table 10: Summary of TO-203-32 %

Study

TO-203-32

Study design

Phase 3, randomised, parallel-group, double-blind, placebo-
controlled, multicentre trial.

Population

Adults and adolescents (12-64 years) with moderate-to-severe
HDM-induced AR and a positive specific IgE level against D
pteronyssinus, D farinae, or both with at least a 1-year
medication history of AR.

Intervention(s)

Drug: 6 SQ-HDM and 12 SQ-HDM

Comparator(s)

Drug: placebo

Indicate if study
supports application

Yes (adolescent subgroup)

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved

Page 33 of 265




for marketing
authorisation
e Severity of rhinitis symptoms and medication use
o TCRS
o DSS and DMS
o TCS
SR::;;:::: i<|)1uttlc1::mes e AEs of treatment and complications of AR
.. o AEs
decision problem o AE-related discontinuations
o SAEs
e HRQoL
o JRQLQ
ﬁlljltg‘t::‘a;sreported All reported outcomes are listed in Appendix N

Abbreviations: TCRS, total combined rhinitis score; DMS, daily medications score; DSS, daily symptom
score; TCS, total combined rhinoconjunctivitis score; AE, adverse event; SAE, serious adverse event; RQLQ,
Rhinitis quality of life questionnaire; AR, allergic rhinitis; HDM, house dust mite; JRQLQ, Japanese Allergic
Rhinitis Standard QoL Questionnaire

B.2.2.2 Non-interventional studies

A non-systematic review of evidence was conducted by the company to identify and
summarise the results of published real-world evidence studies reporting long-term
efficacy data for 12 SQ-HDM and other company non-HDM AIT products. 7 non-
interventional studies were identified as including an assessment of 12 SQ-HDM, of
which 3 were considered not relevant to this submission (2 were conducted in child
population and 1 evaluated sleep disorders associated with HDM ARD). 4 studies
were ultimately considered relevant to this submission: The CARIOCA study 2,
Reiber et al., 2021 3, Sidenius et al., 2021 %, and the REACT study %°.

This section provides an overview of the 4 non-interventional studies included as

supportive evidence in this submission. An overview of these studies is provided in

Table 11. Section B.3. provides more detail on the inclusion of these studies in the

cost-effectiveness analysis of 12 SQ-HDM.

Table 11: Overview of the non-interventional studies reporting long-term efficacy data for AIT

Reiber et al. Sidenius et al.
52 ’ ’ 55
CARIOCA 2021 53 2021 5 REACT
N 1,483 (SAF) 1,525 198 (ITT) 92,048
Germany Sweden and Germany
Region France (Europe) (Europe) Denmark (Europe)
P (Europe) P
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52 Reiber et al., Sidenius et al., 55
CARIOCA 2021 53 2021 5 REACT
Population H_DM AR HDM AR and/or H_DM AR AR with/without
with/without AA | AA with/without AA | asthma
Age groups | 18-65 18-65 18-65 Noage =
inclusion criteria
‘Real-life’, non- | Non- Non- Retrospective,
interventional, interventional, interventional, observational,
multicentre, open-label, and | multicentre, propensity
non- observational observational score
Trial design comparative, study study matched (PSM)
longitudinal, cohort study
prospective,
and descriptive
study
To add To characterise | To investigate To demonstrate
evidence on the | the benefit, the safety longer-term and
safety of the safety, and profile, sustained
SQ-HDM SLIT- | tolerability of the | tolerability, and | effectiveness of
Primary tablet in HDM SLIT- outcome of AIT in the real-
L patients with tablet, in areal- | ACARIZAX after | world using
objective . . . .
AR, alone or life setting using | 1 year of claims data
with AA, under | data from treatment in from German
real-life German from clinical practice | from 2007 to
conditions in 2016 to 2018 in Sweden and | 2017
France Denmark
Abbreviations: SAF, safety population; ITT, intention-to-treat population; HDM, house dust mite; AR, allergic
rhinitis; AA, allergic asthma; PSM, propensity score-matched.

The CARIOCA study 52

The CARIOCA study is a non-interventional, descriptive, multicentre, prospective

and longitudinal (one-year) French study. The study’s objective was to investigate

the safety and tolerability of SQ-HDM SLIT-tablet in adult patients with HDM AR with
or without asthma. The average duration of treatment was 380 days (£57). In this
study, AR and AA symptoms of HDM respiratory allergy patients treated with 12 SQ-
HDM were described and were collected at inclusion before the first intake. Patients’
symptom evolution was assessed with patients’ symptoms, which were also

collected throughout the study.

Between May 2018 and May 2019, 1,526 patients were enrolled and 1,494 were
included in the full analysis set (FAS) population. Of the FAS population, 20 patients
did not meet the selection criteria, and 11 patients did not receive 12 SQ-HDM. As a

result, 1,483 were eligible for analysis and included in the safety population. Overall,
Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved Page 35 of 265



858 patients completed the study. The mean age of patients was 34 years; 59%
were female, 64% were poly-sensitised, and 16% had reporting having already taken
HDM AIT but not in the 12 months before inclusion.

Rhinitis and asthma symptom control were evaluated by the AR control test (ARCT)
and asthma control test (ACT), respectively. The distribution of asthma control at
inclusion was 54% well, 28% partially, and 18% uncontrolled. The study's findings
revealed an improvement in asthma control at the end of the study for 12 SQ-HDM
patients, with 81% of AA patients well-controlled, 14% partially controlled, and 5%
uncontrolled. ACT improved by 3.0 points on average from the start to the end of the
trial. Schatz et al., 2009 %6 report that data from four independent samples of adult
asthmatic patients support a minimally important difference (MID) for the ACT of 3
points). ARCT data for 641 out of 852 AR patients were available. Of the 446 AR
patients who had uncontrolled AR at inclusion (69.8%), 380 (85%) were controlled by
the end of the study.

Overall, the CARIOCA study found that in real-life settings, there was an
improvement of both AR and asthma control after treatment with 12 SQ-HDM.
Furthermore, the results indicate a good safety profile for 12 SQ-HDM, regardless of

asthma control.
Reiber et al., 2021 53

A non-interventional, open-label, observational study was conducted by Reiber et al.,
in Germany. The study aimed to characterise the benefit, safety, and tolerability of
the HDM SLIT-tablet, in a real-life setting. The trial was conducted in 356 allergists’
offices from January 2016 to April 2018. The study analysed a total of 1,525
patients, of which 1,096 patients had AR (without AA) and 429 patients had AA (AR
and AA: 424; and AA: 5). Patients’ AA symptom control was assessed between 1-3
months after treatment initiation, followed by subsequent follow-up visits
approximately every 3 months for a total observation period of up to one year, and a
median treatment duration of 301 days.

The patients received medication according to the GINA guidelines. Patients
classified as Step 1 comprised 30.6%, Step 2 37.2%, Step 3 19.9%, Step 4 1.9%,
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and Step 5 0.2% (10.2% had no medication). The level of asthma control at baseline
was assessed as well-controlled in 36.9% of patients, partially controlled in 41.2%,

and uncontrolled in 22.0%.

Allergy symptoms were found to improve with 12 SQ-HDM treatment, and the use of
symptomatic treatment decreased at the last visit of the study compared to baseline
assessments. The proportion of patients with AA (AA plus AR or AA; n=369 patients)
who were assessed as well-controlled increased from 36.9% at baseline to 78.3% in
their level of allergic asthma symptom control at the last visit °3. These results
demonstrate the effectiveness of 12 SQ-HDM treatment in real life and support the
results of the MT-04 trial 36.

Of the 1,525 patients, 32.1% experienced an AE, of which 27.9% were possibly
related to treatment (treatment-related adverse events; TRAEs). Treatment was
discontinued owing to TRAEs in 10.8% of patients with AR and in 17.7% of patients
with AA plus AR. The severity of TRAEs was assessed as mild-to-moderate in
24.7% of patients and severe in 3.0%. The most frequent TRAEs (7.6% to 3.1%)
observed during the entire observation period were oral pruritus, throat irritation,
mouth swelling, swollen tongue, lip swelling, dyspnoea, and oral paraesthesia, which

is consistent with the safety profile obtained from the pivotal MT-04 and MT-06 RCTs
34, 36, 53

Sidenius et al., 2021 54

This non-interventional multicentre, observational study aimed to investigate the
safety profile, tolerability, and outcomes of 12 SQ-HDM after one year of treatment in
clinical practice among 198 adult patients with HDM AR with or without AA (four
patients were excluded from the FAS). Patients were followed at three visits for one
year, where asthma control (according to the GINA guidelines) and AR and AA

medication use were recorded.

The mean age of subjects was 38 years. Of the 198 analysed patients, 58% had AR
only, and 42% had both AR and AA. Overall, 84% of patients completed the study

and had data available at visit three.
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21 (32%) patients obtained an improvement in asthma control of at least one step
between the first and third visits (p=0.013). AR and AA patients also experienced a
significant reduction in daytime asthma symptoms and fewer nighttime awakenings
due to asthma. Over time, asthma medication was also reduced in the AA with AR
subgroup — specifically, ICS and SABA were reduced by 20% and 23%, respectively,

between the first and third visits.

Overall, 80% of patients experienced an AE between the first and third visits. Of
these, 75% were mild, 21% moderate, and 2% severe. 4 SAEs were recorded but
considered to be not treatment-related. One SAE of dyspnoea was considered
possibly treatment-related but was reported to potentially be related to the patient’s
pre-existing grass pollen allergy. Regarding discontinuations, 84% of patients
completed the study and had data available at Visit 3. No anaphylactic reactions

occurred during the study, and no adrenaline was administered.
The REACT study %°

The REACT (Real-world effectiveness in allergy immunotherapy) study was a
retrospective observational, propensity score-matched (PSM) cohort study using
claims data between 2007 and 2017 from a German health insurance fund database
(Betriebkrankenkasse [BKK]). The study aimed to assess the long-term effectiveness

of AIT modalities for the treatment of AR and asthma in a real-world setting.

The study included subjects with AR with or without AA. The study included patients
who were treated with AIT for an average of 549 (standard deviation (SD): 284) days
during the study; a control group not treated with AIT was also included in the study
population. 46,024 AlT-treated subjects were matched 1:1 with control subjects.
14,614 AlT-treated patients were included in the pre-existing asthma cohort

alongside an identical number of matched controls.

During the study period, 115,098 patients out of the 5,983,511 available patients in
the database had at least one AIT prescription, of which 46,024 were eligible for
inclusion. AlT-treated subjects had an average age of 29.5 years and 53% were
male. AIT was administered as SCIT in 36,927 patients, SLIT-drops in 4,816
patients, and SLIT-tablets in 3,754 patients. In total, 7,774 patients were on HDM
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AIT. Outcomes were analysed as within-group (pre- vs post-AlT) and between-group
(AIT vs. control) differences over 9 years of follow-up. Pre-existing asthma patients
in the AIT group received on average 2.5 asthma prescriptions (SD: 3.3). Diagnosis
codes for asthma and use of controller medications mimicking the GINA steps were
used to assess changes in asthma treatments. At baseline, which considered the
year prior to starting AIT treatment, at least 16% of patients in the analysis had at
least one severe asthma exacerbation. At 9 years of follow-up, the subpopulations
consisted of 3,692 patients in the main cohort and 1,142 patients in the pre-existing

asthma cohort.

Compared to the pre-index year, AlT was consistently associated with greater
reductions compared to control subjects in asthma prescriptions and in AR
prescriptions, which was sustained for 9 years. Additionally, the AIT group had a
significantly greater likelihood of stepping down asthma treatment in comparison with
the control group in Year 3 (OR: 1.15, p<0.0001), in Year 5 (OR: 1.27, p<0.0001),
and in Year 9 (OR: 1.30 p=0.032).

The study demonstrated sustained, long-term reductions in the number of severe
asthma exacerbations (Year 9, OR: 0.66, p=0.060), and reductions in the prevalence
of pneumonia with antibiotic prescriptions (Year 9, OR: 0.44, p=0.26), and number of
hospitalisations (Year 9, OR: 0.72, p=0.04) in the AlT-treated pre-existing asthma
cohort. In addition, the number of anaphylaxis cases around treatment initiation were

low.

B2.3 Summary of methodology of the relevant clinical

effectiveness evidence
B.2.3.1 MT-04

B2.3.1.1 Trial design

MT-04 was a randomised, parallel-group, double-blind, placebo-controlled, multi-
national, multicentre trial conducted in Europe that included patients with HDM AA
not well-controlled by ICS. The overall trial design is presented in Figure 5 3647,
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Figure 5: The trial design for MT-04 36 47

—> ACARIZAX®, 12 SQ-HDM (N=282)

N=834

ACARIZAX®, 6 SQ-HDM (N=275)

— Placebo (N=277)

y

Period 3 ICS reduction

Period 2 Treatment
maintenance

and efficacy
assessment

Period 1 Screening

I )
1 ) . Period 3A Period 38
1
1 Period2A Period 2B | ICS 50% reduction ICS 100% reduction |
Weeks 5-7 ‘H 7-12 months 4 weeks 6 Months H
Randomisation End of tria

I Daily diary: Symptoms, PEF, SABA

During Period 1 (the screening period), eligible patients were switched from their
regular asthma controller medication (including combination products) to equivalent
doses of ICS (budesonide) and SABA as needed. The recordings of patient’s lung
function (PEF scores), asthma symptoms and SABA use during the last 2 weeks of
Period 1 (screening Period) served as each subject’s baseline and were used for the
generation of asthma exacerbation alerts in Period 3 (ICS reduction/withdrawal

period).

From randomisation (Visit 3) and throughout Period 2 (Visit 4-8), participants
received 6 SQ-HDM, 12 SQ-HDM, or placebo in addition to ICS and SABA. During
the approximately final 4 weeks of Period 2 (Period 2B), participants completed
electronic diaries twice daily recording asthma symptoms, medication use, and lung

function.

Period 3 was considered as the efficacy assessment period, during which patients
had their daily ICS dose reduced by 50% in the first 3 months (Period 3A), then
subsequently completely withdrawn for an additional 3 months (Period 3B), although
the latter change was only for participants who did not experience an asthma
exacerbation during Period 3A. If participants experienced an asthma exacerbation

during Period 3B, when they did not use any ICS, the patient was discontinued from
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the trial. Throughout Period 3, participants measured lung function (PEF), and

reported asthma symptoms and SABA use twice daily.

B2.3.1.2 Eligibility criteria

Table 12: Summary of the inclusion and exclusion criteria of the MT-04 trial 4’

Inclusion criteria

Exclusion criteria

=18 years of age

A clinical history of persistent AA or AR
caused by an allergen to which the subject
was regularly exposed and sensitised
(except HDM)

Clinical history consistent with HDM-
induced asthma of at least 1 year prior to
trial entry

A clinical history of intermittent (seasonal)
AA or AR if the seasonal allergen was
causing symptoms in the period of the year
corresponding the ICS reduction period
(Period 3)

Use of an appropriate amount of ICS (incl.
combination products) in accordance with
the GINA Guideline Step 2-4 for the control
of the asthma symptoms for a period of at
least 6 months within the past year

Previous treatment with immunotherapy
with HDM allergen for more than 1 month
within the last 5 years

Documented reversible airway obstruction

A clinical history of chronic sinusitis (>3
months)

ACQ score 21.0 at screening

Hospitalisation for more than 12 hours due
to asthma exacerbation within the last 3
months prior to screening visit

1.0=sACQ=1.5 at Visit 3 (randomisation)

Symptoms of or treatment for upper
respiratory tract infection, or other relevant
infectious process at randomisation

FEV1270% of the predicted value

Inflammatory conditions in the oral cavity
with severe symptoms, such as oral lichen
planus with ulcerations or severe oral
mycosis, at randomisation

A positive skin prick test response to
Dermatophagoides pteronyssinus and/or
Dermatophagoides farinae

Positive specific IgE levels (>0.70kU/L)
against Dermatophagoides pteronyssinus
and/or Dermatophagoides farinae

Immunosuppressive treatment (ATC code
LO4 or LO1) within 3 months prior to the
screening visit (except steroids for allergy
and asthma symptoms)

Abbreviations: AA, allergic asthma; AR, allergic rhinitis; ICS, inhaled corticosteroid; HDM, house dust mite.
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B2.3.1.3 Settings and locations

MT-04 was conducted at 109 trial sites across the following 13 countries: Austria,
Germany, Denmark, Spain, France, United Kingdom, Croatia, Lithuania, Latvia,

Netherlands, Poland, Serbia, Slovakia.

B2.3.1.4 Trials drugs
Eligible patients were treated with 6 SQ-HDM, 12 SQ-HDM, or placebo. Subjects

received daily treatment for 13-18 months.

B2.3.1.5 Permitted and disallowed concomitant medications

Permitted concomitant medication:

Concomitant medications were defined as medications continued by a subject upon
entry into the trial (Visit 1), and all medications used in addition to the investigational
medicinal product (IMP; either 12 SQ-HDM, 6 SQ-HDM, or placebo) and

symptomatic medications provided during the trial.

Concomitant medications were to be kept to a minimum during the trial. However, if
considered necessary for the subject’s well-being and unlikely to interfere with the
IMP, concomitant medications were allowed to be prescribed at the discretion of the

investigator according to the local SOC*.

Any use and changes in concomitant treatment (e.g., new treatment, discontinuation

of treatment, or change in dosage/routine) during the trial were recorded.
Symptomatic medication (non-investigational products)

As patients during the trial were expected to experience asthma symptoms which
would require additional treatment. Symptomatic medications were provided to

participants as predefined, open-labelled medication.

Symptomatic medications were allowed to be used as needed in addition to the IMP
to which the patients had been randomised. ICS was provided as budesonide
powder for inhalation in strengths of 100 or 200 ug per dose, and were used as daily
controller treatment of asthma until Period 3B (ICS complete withdrawal) or
throughout the trial for patients having an asthma exacerbation in Period 3A (ICS
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50% reduction) and continuing the trial. Switching of asthma controller medication to
ICS (i.e., budesonide) was performed in accordance with the GINA 2008 estimation
of equipotent inhaled glucocorticosteroids (see Appendix N). For a subject to be
eligible for treatment, dosing of ICS after switching at randomisation had to be within
the range of 400-1200 pg budesonide.

Throughout the trial, SABA was provided as salbutamol for inhalation in a strength of
200 ug/dose, for use as-needed to control asthma symptoms. Oral steroids were
provided as prednisone or prednisolone tablets in strength of 5, 10 or 20 mg/tablet
depending on the availability in each country. Oral steroids were used in accordance
with the individual asthma action plan: only to treat acute severe asthma symptoms,
acute deterioration of asthma symptoms, or acute deterioration in lung function in

cases Where the subject could not get in contact with the investigator 47.
Prohibited concomitant medication:
Concomitant medications prohibited during the trial are listed in Appendix N.

B2.3.1.6 Outcomes used in the economic model or specified in the scope

The key outcomes from MT-04 relevant to this appraisal are presented in Table 13.

Table 13: Outcomes from MT-04 relevant to this appraisal *’

Primary outcomes

e Time to first moderate or severe asthma exacerbation during Period 3 (ICS reduction/
withdrawal)

Key secondary outcomes

Time to first asthma exacerbation with deterioration in asthma symptoms

Proportion of patients with a MID change in ACQ controlled for change in ICS
Proportion of patients with a MID change in AQLQ(S) controlled for change in ICS
Immunology measured as change from baseline to end of trial in terms of specific IgGa4
against HDM allergens

Safety outcomes

o AEs

AE discontinuations

SAEs

Vital signs

Safety laboratory assessments
FEVA1

e Physical examinations

Abbreviations: ICS, inhaled corticosteroid; ACQ, asthma control questionnaire; AQLQ asthma quality of life
questionnaire; 1IgG4, immunoglobulin G4; HDM, house dust mite; AE, adverse event; SAE, serious adverse event;
FEV, forced expiratory volume.
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Primary and

secondary efficacy endpoints included assessments of asthma

exacerbations, asthma symptoms, nocturnal awakenings, lung function (PEF or

FEV1), use of asthma symptomatic medications as well as unscheduled visits to the

trial sites, visits to emergency rooms, or hospitalisations.

The primary

endpoint for the MT-04 trial was the time to first moderate or severe

asthma exacerbation during Period 3 (the ICS reduction/withdrawal phase). An

asthma exacerbation event was considered to have occurred if one or more of the

criteria listed in Table 14 were met, and it led to a change in treatment. The primary

analysis was based on a multiple imputation method (FAS-MI dataset). All subjects

who discont

inued from the trial during Period 2 (treatment maintenance) were

included in the primary analysis as if they were following the same distribution as the

observed placebo group during efficacy assessment (i.e. during Period 3; ICS

reduction/withdrawal) with respect to time to first asthma exacerbation.4’
Table 14: MT-04 trial definition of moderate and severe exacerbation*’
Criterion | Definition
Moderate exacerbation
A Nocturnal awakening(s) due to asthma requiring SABA use for at least 2
consecutive nights, or an increase of a minimum 0.75 in DSS from the baseline
value on at least 2 consecutive days
B Increase from the baseline value in occasions of SABA use on at least 2
consecutive days (a minimum increase of 4 puffs per day)
C 220% decrease in PEF from baseline value on at least 2 consecutive mornings
or evenings, or a 220% decrease in FEV1 from baseline value
D Visit to the emergency room or unscheduled visit to the trial centre for asthma
treatment not requiring systemic corticosteroids
Severe exacerbation
E Need for systemic corticosteroids for the treatment of asthma symptoms for at
least 3 days
F Emergency room visit because of asthma, requiring systemic corticosteroids, or
hospitalisation for more than 12 hours because of asthma
Abbreviations: SABA, Short-acting f2-agonist; PEF, Peak expiratory flow; FEV, forced expiratory flow.

Asthma symptoms were assessed by participants in the morning and evening. The

asthma DSS ranges from 0 to 12 points and reflects 4 symptoms (cough, wheeze,
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shortness of breath, or chest tightness), each of which were measured on a 4-point
scale from 0 (no symptoms) to 3 (severe symptoms). Participants also recorded their

use of SABA to control asthma symptoms throughout the trial.

An analysis of the odds for improvement in MID change in ACQ and AQLQ(S)
controlled for ICS use was performed, with change measured from baseline to the

end of trial.

Asthma control covering the past week was assessed by participants by the ACQ at
all visits except Visit 2. The ACQ consists of 7 questions referring to the previous
week. 5 questions are related to symptoms (nocturnal wakening, morning symptoms,
activity limitation, short of breath, wheeze), 1 question is about the frequency of
SABA use, and 1 question is about lung function (percentage of predicted FEV1).
Each question is scored on a 7-point scale from 0 to 6, with higher scores indicating
poorer responses. The overall ACQ score is the average of the 7 scores of the
individual questions. The range of the overall ACQ score is 0 to 6. A score of 0-0.75
is classified as well-controlled asthma; 0.75—1.5 is partially controlled; and a score
>1.5 is poorly controlled asthma. The minimum clinically important difference for the
ACQ is a change of 0.5 4.

Asthma QoL was assessed by participants by the AQLQ(S) at Visits 3, 6, 8-13, and
all unscheduled visits prompted by asthma exacerbations. The AQLQ contains 32
questions organised into four domains: symptoms, activity limitation, emotional
function, and environmental stimuli. Each question is scored on a 7-point scale, with
higher scores indicating better QoL and lower scores indicating a more negative
impact of asthma on daily functioning and well-being. An improvement of 0.5 to 0.7
points in the AQLQ score is considered clinically meaningful for patients with

asthma.

Participants also completed the SF-36 questionnaire at Visits 3, 6, and 9-13. The SF-
36 is a generic, multi-purpose, short-form health survey with 36 questions. It yields
an 8-scale profile of functional health and well-being scores (physical functioning,
role physical, bodily pain, general health, vitality, social functioning, role emotional
health, and mental health) as well as psychometrically-based physical and mental

health summary measures.
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Lung function was assessed by means of PEF and FEV1 during Period 2B and the

first asthma exacerbation-free period during Period 3.

To assess the immunological response to the treatment, blood samples were drawn
to determine HDM-specific IgE and IgGa4 at Visit 1 (screening), Visit 4 (treatment
maintenance), Visit 6 (treatment maintenance), Visit 9 (ICS reduction), and Visit 13

(end of trial).

B2.3.1.7 Subject baseline characteristics

Baseline and disease characteristics were generally similar in the 12 SQ-HDM and

placebo groups in MT-04: see Table 15 and Table 16.

Table 15: MT-04 baseline patient demographics #

Treatment group Placebo 12 SQ-HDM Overall
n=277 n=282 N=834
Gender, n (%)
Male 151 (55%) 147 (52%) 431 (52%)
Female 126 (45%) 135 (48%) 403 (48%)
Ethnic origin, n (%)
Caucasian 273 (99%) 277 (98%) 822 (99%)
Asian 1(<1%) 2 (<1%) 4 (<1%)
African 1(<1%) 2 (<1%) 4 (<1%)
Hispanic 2 (<1%) 1 (<1%) 3 (<1%)
Other 0 0 1 (<1%)
Smoking history, n (%)
Non-smoker 214 (77%) 214 (76%) 626 (75%)
Previous smoker 36 (13%) 38 (13%) 124 (15%)
Smoker 27 (10%) 30 (11%) 84 (10%)
Age, mean (SD)
Age (years) 33.0 (12.2)  33.7 (11.6) 33.4 (11.7)
Weight, height, and body mass index (BMI), mean (SD)
Weight (kg) 76.3 (16.7) 75.9 (16.3) 76.2 (16.4)
Height (cm) 172.8 (10.5) 171.6 (9.4) 171.9 (9.8)
BMI (kg/m?) 25.5(5.0) 25.7 (4.7) 25.7 (4.8)
Abbreviations: SQ, standardised quality; HDM, house dust mite; BMI, body mass index; SD, standard
deviation.

Approximately half of the subjects were male and almost all subjects were
Caucasians, with no major differences between groups. The mean age of the
population was 33.4 years old, and the median was 31 years old. No upper age limit

was included in the trial inclusion criteria. The maximum age was 83 years old (in the
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placebo group) and 5% of the population was above 55 years old. Participant

demographic characteristics were consistent between treatment groups.

The countries recruiting most subjects for the trial were Poland, Spain, Serbia, and

France with 38%, 9%, 7%, and 6% of the trial population, respectively, enrolled in

these countries?’.

Table 16: MT-04 baseline disease characteristics 4’

Treatment arou Placebo 12 SQ-HDM | Overall
group n=277 n=282 N=834

Sensitisation status, n (%)

Mono-sensitised 102 (37%) 91 (32%) 282 (34%)

Poly-sensitised

175 (63%)

191 (68%)

551 (66%)

GINA asthma control level, mean (SD)

Partly controlled

200 (72%)

200 (71%)

602 (72%)

Uncontrolled 77 (28%) 82 (29%) 232 (28%)
Lung function, mean (SD)

Morning PEF (L/min) 456 (132) 443 (125) 444 (127)
Diurnal variability in PEF (L/min) 8.50 (4.70) 8.29 (5.19) 8.61 (5.30)

FEVI (% of predicted value)

94.34 (13.79)

91.39 (12.91)

92.67 (13.17)

HRQoL, mean (SD)

ACQ score at randomisation 1.22 (0.18) 1.23 (0.17) 1.23 (0.17)
AQLQ(S) score at randomisation 5.54 (0.78) 5.49 (0.78) 5.50 (0.81)
Symptom score, mean (SD)

Total asthma daytime symptom score 2.63 (2.05) 2.58 (1.92) 2.64 (1.98)
Asthma nocturnal symptom score 0.61 (0.56) 0.57 (0.50) 0.61 (0.53)
Nodturnal awakening requiring SABA 0.12(0.26) | 0.11(0.23) | 0.12(0.24)
Medication use, mean (SD)

ICS at randomisation (ug budesonide) 580 (246) 602 (264) 588 (252)
iﬁ;]f‘sc)’“r SABA intake (number of 200-p9 | 4 3 (1 53) | 1.23(1.47) | 1.32(1.63)
HDM IgG4, mean (SD)

Dermatophagoides pteronyssinus 0.5 (0.5) 4 (0.6) 0.4 (0.5)
Dermatophagoides farinae 0.4 (0.5) 0.5(0.9) 0.4 (0.6)
Years with HDM AR/AA, mean (SD)

Asthma 13.3 (10.6) 12.9 (11.5) 12.9 (11.2)
Rhinitis 14.1 (10.8) 12.8 (10.8) 13.3 (10.9)

asthma quality of life questionnaire.

Abbreviations: SABA, Short-acting B2-agonist; SD, standard deviation; IlgG4, immunoglobulin G4; SQ,
standardised quality; HDM, house dust mite; ICS, inhaled corticosteroids; AA, allergic asthma; AR, allergic
rhinitis; PEF, peak expiratory flow; FEV, forced expiratory flow; GINA, global initiative for asthma; AQLQ,
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The average asthma daytime symptom score and the average asthma nocturnal
symptom score over the baseline did also not reveal any major differences between
groups. The overall asthma daytime symptom score over the baseline period was
2.64 (on a 0-12 scale) and the asthma nocturnal symptom score 0.61 (on a 0-3

scale).

The average SABA intake during the baseline period corresponded to 1.32 units per

24-hour. There were no major differences between groups.

An estimate of 'GINA asthma control level' at randomisation showed that even
though ACQ <1.5 was required for inclusion in the trial, 28% of subjects were
uncontrolled at randomisation according to GINA definition of asthma control. This
was equally distributed between treatment groups. The mean duration of HDM AA

was 12.9 years, with no major differences between groups.
B.2.3.2 MT-06

B2.3.2.1 Trial design

MT-06 was a one-year, randomised, parallel-group, double-blind, placebo-controlled,
multi-national, multi-site trial in Europe. The trial design for MT-06 is shown in Figure
6.
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Figure 6: The trial design for study MT-06 3* 48
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I Daily diary: Symptoms, PEF, SABA

The trial was initiated in October 2011, when the major pollen seasons in Europe
(birch and grass) had ended. Between screening and randomisation (Period 1),
participants were asked to fill in an electronic diary daily for 15 days, to capture
information on rhinitis symptoms, use of symptomatic medications, and impact of

rhinitis on daily life.

At randomisation and throughout Period 2 and Period 3, participants received 6 SQ-
HDM, 12 SQ-HDM, or placebo. They were also provided with symptomatic
medications, namely nasal steroids, oral antihistamines, and antihistamine eye

drops, to be used as needed.

Throughout the trial, participants were asked about rhinitis symptoms and HRQoL,
and filled in an electronic diary for 1 week following each visit in Period 2 (Visits 3 to

6), and daily during the last 8 weeks of treatment (Period 3, between Visit 7 and Visit
8) 34, 48_

B2.3.2.2 Eligibility criteria

Table 17: Summary of the inclusion and exclusion criteria of the MT-06 trial 48

Inclusion criteria Exclusion criteria
18-65 years of age A clinically relevant history of symptomatic
seasonal allergic ARC and/or asthma
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caused by an allergen to which the subject
is regularly exposed and overlapping with
the 8-week efficacy assessment period

Clinical history consistent with moderate-to-
severe persistent HDM AR (with or without
asthma) for at least one year prior to trial
entry, with AR symptoms despite having
received symptomatic treatment

A clinically relevant history of symptomatic
allergic ARC caused by mould or animal
hair and dander to which the subject is
regularly exposed

Moderate-to-severe HDM AR symptoms
during the baseline period, defined as a
daily total rhinitis symptom score of at least
6 or a score of at least 5 with one symptom
being severe, during at least 8 days of the
15-day baseline period

Reduced lung function (defined as FEV1
<70% of predicted value after adequate
pharmacologic treatment)

Use of symptomatic medication for
treatment of HDM AR during at least 8 days
of the 15-day baseline period

A clinical history of uncontrolled asthma
within 3 months prior to screening

Presence of one or more of the following
ARIA quality of life items due to HDM AR
during the baseline period:

e Sleep disturbance

e Impairment of daily activities,
leisure, and/or sport

¢ Impairment of school or work

Symptoms of or treatment for upper
respiratory tract infection, acute sinusitis,
acute otitis media, or other relevant
infectious process at randomisation

If the subject has asthma, daily use of ICS
should be £400mcg budesonide or
equivalent (i.e. corresponding to GINA
treatment steps 1 or 2)

Any nasal condition that could confound the
efficacy or safety assessments (e.g., nasal

polyposis)

Positive skin prick test response (wheal
diameter 23 mm) to Dermatophagoides
pteronyssinus and/or Dermatophagoides
farinae

Inflammatory conditions in the oral cavity
with severe symptoms, such as oral lichen
planus with ulcerations or severe oral
mycosis, at randomisation

Positive specific IgE against
Dermatophagoides pteronyssinus and/or
Dermatophagoides farinae (defined as 2IgE
Class 2;i.e. 20.70 kU/L)

Previous treatment with immunotherapy
with HDM allergen or a cross-reacting
allergen for more than 1 month within the
last 5 years

Ongoing treatment with any allergy
immunotherapy
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Immunosuppressive treatment within 3
months prior to the screening visit (except
steroids for AR and asthma)

Current treatment with tricyclic
antidepressants; catechol-O-methyl
transferase inhibitors and mono amine
oxidase inhibitors

Abbreviations: ARC, allergic rhinoconjunctivitis; FEV, forced expiratory volume; AR, allergic rhinitis; IgE,
immunoglobulin E; ICS, inhaled corticosteroid; GINA, global initiate for asthma; HDM, house dust mite.

B2.3.2.3 Settings and locations

MT-06 was conducted at 100 trial sites across the following 12 countries: Austria,
Bosnia and Herzegovina, Croatia, Czech, Denmark, France, Germany, Latvia,

Poland, Romania, Serbia, and Ukraine 48.

B2.3.2.4 Trial drugs
Eligible patients were treated with 6 SQ-HDM, 12 SQ-HDM, or with placebo.

Subjects received daily treatment for approximately 12 months.

B2.3.2.5 Permitted and disallowed concomitant medications

Permitted concomitant medications:

Concomitant medications were defined as all medications being continued by a
subject on entry into the trial (Visit 1) and all medications used in addition to the IMP
(either 12 SQ-HDM, 6 SQ-HDM, or placebo) and symptomatic medications provided
during the trial. Concomitant treatments and medications were kept to a minimum
during the trial. However, if considered necessary for the subject’s well-being and
unlikely to interfere with the trial medication, they could be provided according to the
local SOC.

Symptomatic medications:

Symptomatic medications were permitted in the trial and provided at randomisations

as predefined, open-labelled medication used in addition to the IMP.
For the rhinitis symptoms, participants were provided with:

e Oral antihistamine tablets (desloratadine tablets, 5mg)
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e Nasal corticosteroid spray (budesonide 64 ug/dose)
For the conjunctivitis symptoms, participants were provided with:

e Antihistamine eye drops (azelastine 0.05% or lodoxamide tromethamine 0.1%
(in Croatia only)). In Serbia, oral antihistamine tablets were provided instead

of eye drops for conjunctivitis symptoms.
Prohibited concomitant medications:
The prohibited concomitant medications in MT-06 are listed in Appendix N.

B2.3.2.6 Outcomes used in the economic model or specified in the scope

The key outcomes of MT-06 that are relevant to this appraisal are presented in Table
18.

Table 18: Outcomes from MT-06 that are relevant to this appraisal 4®
Primary outcomes
o Average TCRS during the efficacy evaluation period
Key secondary outcomes
e Average total AR DSS during the efficacy evaluation period
¢ Average total AR DMS during the efficacy evaluation period
e Average overall RQLQ score during the efficacy evaluation period
¢ Average total combined allergic ARC score during the efficacy evaluation period
Safety outcomes
AEs
AE discontinuations
SAEs
Vital signs
Safety laboratory assessments
FEV1

e Physical examinations
Abbreviations: FEV, forced expiratory volume; AR, allergic rhinitis; AE, adverse event; SAE, serious adverse
event; DSS, daily symptom score; DMS, daily medications score; RQLQ, rhinoconjunctivitis quality of life
questionnaire; ARC, allergic rhinoconjunctivitis; TCRS, total combined rhinitis score.

The primary endpoint for the MT-06 trial was the average TCRS during the primary
efficacy evaluation period (Period 3, between Visit 7 and Visit 8), which took place
between 15t October and 15" March to avoid overlapping symptoms caused by

pollen allergy.
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The TCRS is calculated as the sum of rhinitis symptom and medication score [range,
0-24]. The total AR DSS was the total of 4 rhinitis symptom scores (runny nose,
blocked nose, sneezing, and itchy nose), which were measured on a 4-point scale
from 0 (no symptoms) to 3 (severe symptoms) and ranged from 0-12. The total AR
DMS was the sum of the total daily scores for all rhinitis medication, and ranged from
0-12. For the medication score, subjects reported their use of specific
pharmacotherapy. To transform the amount of symptomatic medications used into

medication scores, the scoring principles detailed in Table 19 were applied.

Additionally, total allergic conjunctivitis DSS and DMS were collected; 2 conjunctivitis
symptoms (gritty feeling/red/itchy eyes and watery eyes) were measured on a 4-
point scale from 0 (no symptoms) to 3 (severe symptoms), as well as total daily

scores for all conjunctivitis medication2.

Table 19: MT-06 trial scoring of symptomatic medication use *®

. N Score/dose Maximum daily Maximum daily

Symptomatic medication s
unit dose score

Rhinitis medication score
Desloratadine tablets*, 5 mg 4 per tablet 1 tablet 4
Budesonide nasal spray, 64 .
ug/dose 2 per puff 2 puffs per nostril 8
Maximum daily rhinitis medication scoretf 12

Conjunctivitis medication score**

Desloratadine tablets*, 5 mg 2 per tablet 1 tablet 2
Azelastine eye drops, 0.05% 1.5 per drop 2 drops per eye 6
Maximum daily conjunctivitis medication scoref 8

*: Scoring scales were not seen by the subjects. #: Desloratadine counted 4 in the rhinitis score and 2 in the
conjunctivitis score, based on assumed equal efficacy of antihistamine on the 4 nasal symptoms and 2 eye
symptoms (Salmun & Lorber 2002). t: If any subject exceeded the recommended daily dose of symptomatic
medication, the actual score was used. **: There was no scoring of the amount of eye drops used in Serbia
and Croatia.

QoL was assessed by participants by the RQLQ(S) during baseline (between Visit 1
and 2), weekly at Visits 3-6, and during the efficacy evaluation period (between Visit
7 and 8). The RQLQ(S) consists of 28 questions each on a 7-point (0-6) scale,

divided into 7 domains (activities, sleep, non-nose/eye symptoms, practical
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problems, nasal symptoms, eye symptoms, and emotional). All items within each
domain are weighted equally. The weekly domain scores were calculated as the
average of all items scores for each domain. The weekly overall RQLQ score was
the average of all 28 item scores, with higher scores indicating worse
rhinoconjunctivitis HRQoL. Participants also completed the EQ-5D questionnaire to
collect data on their HRQoL, at Visits 2, 3, 4, 5, 6, 7, and 8.

To assess the immunological response to the treatment, blood samples were
collected at Visits 1, 3, 4, 5 and 8 for determination of HDM-specific IgE and 1gG4 in

a small subset of subjects (only subjects from German sites who had given consent)
48

B2.3.2.7 Subject baseline characteristics

Participant baseline demographic and disease characteristics were consistent in the
12 SQ-HDM and placebo groups in MT-06: see Table 20 and Table 21.

Table 20: MT-06 baseline patient demographics

Treatment group Pl_acebo 13 SQ-HDM 0\_/erall
n=338 n=318 N=992
Gender, n (%)
Male 166 (49%) 163 (51 %) 494 (50%)
Female 172 (51%) 155 (49%) 498 (50%)
Age, mean (SD)
Age (years) 32.2(10.9) 32.1 (10.6) 32.3 (10.9)
Ethnic origin, n (%)
Caucasian 331 (98%) 314 (99%) 975 (98%)
Asian 1 (<1%) 1 (<1%) 3 (<1%)
African 1 (<1%) 0 2 (<1%)
Hispanic 1 (<1%) 1 (<1%) 2 (<1%)
Other 4 (1%) 2 (<1 %) 10 (<1%)
Smoking status, n (%)
Non-smoker 272 (80%) 261 (82%) 808 (81%)
Previous smoker 30 (9%) 26 (8%) 85 (9%)
Smoker 36 (11%) 31 (10%) 99 (10%)
Weight, height, and BMI, mean (SD)
Weight (kg) 73.6 (15.7) 75.0 (16.6) 74.1 (16.1)
Height (cm) 172.3 (10.0) 173.4 (9.5) 172.5 (9.6)
BMI (kg/m?) 24.7 (4.3) 24.8 (4.6) 24.8 (4.5)
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Placebo

Treatment group n=338

12 SQ-HDM
n=318

Overall
N=992

deviation.

Abbreviations: SQ-HDM, standardised quality house dust mite; BMI, body mass index; SD, standard

The trial population consisted of equal proportions of males and females (50% of

each). The majority of the subjects were Caucasians (98%), and the mean age of the

population was 32 years old.

The countries recruiting most subjects for the trial were Poland, Germany, Romania,
and Czech Republic with 25%, 14%, 12%, and 11% of the trial population,

respectively, enrolled in these countries. Most of the subjects (81%) were non-

smokers.

Table 21: MT-06 baseline disease characteristics 4

T Placebo 12 SQ-HDM | Overall
reatment group n=338 n=318 N=992
Lung function, mean (SD)

FEVI (% of predicted) 98.5 (13.0) 99.3 (13.0) 98.5 (13.0)

HDM allergy status

HDM AR, n (%)

338 (100%)

318 (100%)

992 (100%)

Years with AR, mean (SD) 10.0 (8.7) 9.8 (8.1) 9.9 (8.7)
HDM AA, n (%) 152 (45%) 152 (48%) 456 (46%)
Years with AA, mean (SD) 9.3 (10.7) 8.1(8.1) 8.9 (9.4)

Sensitisation status, n (%)

Mono-sensitised

160 (31%)

109 (34%)

313 (32%)

Poly-sensitised

232 (69%)

209 (66%)

679 (68%)

Symptom score, mean (SD)

Rhinitis DSS 8.0 (1.7) 7.9(1.7) 7.9(1.7)
Conjunctivitis DSS 2.9 (1.4) 2.9 (1.5) 2.9 (1.5)
Rhinoconjunctivitis DSS 10.9 (2.8) 10.8 (2.8) 10.9 (2.8)

Abbreviations: SQ-HDM, standardised quality house dust mite; AA, allergic asthma; AR, allergic rhinitis; SD,
standard deviation; DSS, daily symptom score; FEV, forced expiratory volume.

In accordance with the inclusion criteria, all subjects suffered from HDM AR. In

addition, approximately half of the population suffered from concomitant HDM AA.

The baseline FEV1 values were within normal ranges and were similar between the

2 treatment groups.
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A total of 313 subjects (32%) were mono-sensitised to HDM. Of the poly-sensitised
subjects, most had 1 (20%), 2 (18%), or 3 (12%) additional sensitivities besides
HDM. The most common other sensitivities were grass (41% positive), cat

dander/hair (41% positive), and dog dander/hair (28% positive).

The 3 treatment groups were similar with regard to the baseline rhinitis,
conjunctivitis, or rhinoconjunctivitis DSS. Similarly, there were no overall differences
in mean values of individual rhinitis and conjunctivitis scores between the 3

treatment groups*®.
B.2.3.3 P001

B2.3.3.1 Trial design

P001 was a 52-week, randomised, double-blind, multicentre study conducted in
patients 12 years of age and older with AR/ARC symptoms induced by exposure to
HDM 3549 The trial design of the P001 study is presented in Figure 7.

Figure 7: Trial design for P001 study 3% 4°

— ACARIZAX®, 12 SQ-HDM (N=740%)

N=4,497 N=1,482
1 ] T Follow-up phase
1 1 |

1
| | e Placebo (N=741) !
1 1 1 ] I
1 1 1 ] I
1 1 [ 1
1 1 1 1 |
1 1 1 1 |
I| Period1 |l Period2Run-|l | Period 3 !
: Screening : in phase : : Treatment :
1 1 11 1
V1 Screening V2 Run-in™ V3 V4 V5 V6 VT VBweek V9 V10 V11 V12 week ~37-
visit visit Day 1 Day 2 Day 3 Week week12 207" week  week week Fqres
Week ~52 to Week ~6to  Randomisation Phone Phone 4 23 27- 35-
~7 days ~5 days  /treatment start contact contact 40%** A 4re= Fose=
7 days to 5 days to ~52 weeks week ~37-54
up to ~52 up to 6
weeks weeks

Randomisation

Telephone contacts between the investigator/designee and the subject occurred between the screening and run-
in visits.

*741 subjects in the 12 SQ-HDM treatment group were randomised. 740 subjects were treated with 12 SQ-HDM.
**Selected pre-approved sites did not perform the run-in (refer to inclusion criterion 5 in Appendix O) and
combined visits 1 and 2. This visit was to occur 6 weeks to 5 days before randomisation.

***Subjects randomised after 10t August 2014 followed a modified schedule per the trial flowchart (Visit 8 =
Week 18, Visit 9 = Week 21, Visit 10 = Week 25, Visit 11 = Week 33, Visit 12 = Week 35)
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The trial consisted of a screening period, a run-in period, and randomisation. This
was followed by an approximately 52-week treatment period, of which the last 8

weeks were defined as the efficacy assessment period, and a final follow-up phase.

Participants were required to discontinue their symptomatic allergy medications at
Visit 2 and record symptoms until randomisation. From randomisation and
throughout the treatment period, participants received 12 SQ-HDM or placebo. All
participants could restart their symptomatic allergy medications following the
establishment of symptom score eligibility during the run-in period, and participants
were provided with rescue medications for their allergy symptoms during

approximately the final 12 weeks of the trial.

B2.3.3.2 Eligibility criteria

Table 22: Summary of the inclusion and exclusion criteria of the P001 trial 4°

Inclusion criteria Exclusion criteria

212 years of age Patients with unstable or severe asthma,
as judged by the investigator

Clinical history of AR/ARC when exposed to | Sensitised and regularly exposed to non-
HDM of 1-year duration or more (with or HDM perennial allergens during the run-in
without asthma), and received anti-allergy and efficacy assessment periods
treatment during the previous year before
the Screening Visit

Positive skin prick test response (average History of symptomatic seasonal AR/C to
wheal diameter of 2 tests must be at least 5 | an allergen to which the subject is

mm larger than the saline control after 15 to | sensitised and regularly exposed, which
20 minutes) to Dermatophagoides potentially overlapped with the run-in and
pteronyssinus (ALK 10,000 AU/mL) and/or efficacy assessment periods
Dermatophagoides farinae (ALK 10,000
AU/mL) at the Screening Visit

Specific IgE against Dermatophagoides Any nasal condition that could confound
pteronyssinus and/or Dermatophagoides the efficacy or safety assessments; those
farinae at the Screening Visit of at least IgE | with a history of anaphylaxis with

Class 2 (0.7 KU/L) cardiorespiratory symptoms with prior AIT

of an unknown cause or because of an
inhalant allergen

Rhinitis DSS of at least 6, or a score of at | Receiving a high dose ICS for asthma
least 5 with 1 symptom being severe, on 5 of | within 6 months before screening; those

7 consecutive calendar days before | with an occurrence of clinical deterioration
randomisation. A subject receiving anti- | of asthma that resulted in emergency
allergy medication is required to wash out | treatment, hospitalisation, or systemic
their medication before and during the run-in | corticosteroid treatment in the 3-month
period of the trial until the required symptom | period before the screening and run-in
threshold is met periods
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Inclusion criteria Exclusion criteria

FEV1 of at least 80% of predicted value at the
Screening, run-in, and randomisation Visits
(following at least a 6-hour washout of short-
acting B2 agonists and 12-hour washout of
long-acting B2 agonists)

Abbreviations: HDM, house dust mite; AR, allergic rhinitis; FEV, forced expiratory volume; ARC, allergic
rhinoconjunctivis; ICS, inhaled corticosteroids; DSS, daily symptom score; IgE, immunoglobulin E; AR/C,
allergic rhinitis/rhinoconjunctivitis.

B2.3.3.3 Settings and locations

P001 was conducted at 182 trial sites across the US and Canada.

B2.3.3.4 Trials drugs
Eligible participants were treated with 12 SQ-HDM or with placebo. Subjects

received daily treatment for approximately 12 months.

B2.3.3.5 Permitted and disallowed concomitant medications

Permitted concomitant medications

Subjects could take any medication or vaccine that was not restricted by the
protocol, and that would not be expected to interfere with the conduct of the trial.
Participants were required to wash out their symptomatic allergy medication prior to
and during the run-in period of the study until the required symptom threshold was
met. All participants could restart their symptomatic allergy medications following the
establishment of symptom score eligibility during the run-in period, and participants
were provided with rescue medications for their allergy symptoms during

approximately the final 12 weeks of the trial.
Rescue medications

Rescue medications were given to patients as predefined, open-label medications to
be taken in a stepwise fashion depending on the persistence, severity, and type of
symptoms for allergic ARC during the last 12 weeks of the treatment period starting
from Visit 9 3% 49, The rescue medications allowed for use in the trial are presented in
Table 23.
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Table 23: Rescue medications provided in P001 3549

Drug

Dose/potency

Route of
administration

Use

Self-injectable

Preferred dose

Intramuscular

Rescue medication to be

monohydrate nasal spray

nostril

Epinephrine =0.30 mg dispensed at Visit 3
. Rescue medication to be
Loratadine tablet 10 mg Oral tablet dispensed at Visit 9
Olopatadine 0.10% Ophthalmic Rescue medication to be
hydrochloride P drops dispensed at Visit 10
50 mcg - 2 o
Mometasone furoate . Rescue medication to be
sprays in each Intranasal

dispensed at Visit 11

Prohibited concomitant medications

The prohibited concomitant medications in the P001 trial are listed in Appendix N.

B2.3.3.6 Outcomes used in the economic model or specified in the scope

The key outcomes from P001 relevant to this appraisal are presented in Table 24.

Table 24: Outcomes from P001 relevant to this appraisal 35 4°

Primary outcomes

e Average TCRS during the last 8 weeks of treatment.

Key secondary outcomes

e Average rhinitis DSS during the last 8 weeks of treatment
e Average rhinitis DMS during the last 8 weeks of treatment
e Average TCS during the last 8 weeks of treatment

e Average AR/ARC VAS score during the last 8 weeks of treatment

Safety outcomes

e AEs

AE discontinuations

SAEs

Vital signs

Safety laboratory assessments
FEVA1

e Physical examinations

Abbreviations: FEV, forced expiratory volume; AR, allergic rhinitis; AE, adverse event; SAE, serious adverse event;
DSS, daily symptom score; DMS, daily medications score; ARC, allergic rhinoconjunctivitis; TCRS, total combined
rhinitis score; VAS, visual analogue scale; TCS, total combined rhinoconjunctivitis score.

The primary endpoint for the P001 trial was the average TCRS during the efficacy
evaluation period (final 8 weeks of treatment) which ranged from September to April,

to avoid overlapping symptoms caused by pollen allergy.
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The TCRS is calculated as the sum of rhinitis symptom and medication score [range,
0-24]. The total AR DSS was the total of 4 rhinitis symptom scores (runny nose,
blocked nose, sneezing, and itchy nose) which were measured on a 4-point scale
from O (no symptoms) to 3 (severe symptoms) and ranged from 0-12. The total AR
DMS was the sum of the total daily scores for all rhinitis medication and ranged from
0-12. For the medication score, subjects reported their use of specific
pharmacotherapy. To transform the amount of symptomatic medications used into

medication scores, the scoring principles detailed in Table 25 were applied.

Table 25: P001 trial scoring of symptomatic medication use 4°

. N Score/dose Maximum daily Maximum daily

Symptomatic medication .
unit dose score

Rhinitis medication score
Loratadine tablets”, 10 mg 4 1 tablet 4
Mometasone nasal spray, 50 .
ug/dose 2 per puff 2 puffs per nostril 8
Maximum daily rhinitis medication scoretf 12

Conjunctivitis medication score**

Loratadine tablets*, 10 mg 2 per tablet 1 tablet 2
(?Ifozatadlne hydrochloride, 1.5 per drop 2 drops per eye 6
Maximum daily conjunctivitis medication scoret 8

*: Scoring scales were not seen by the subjects. # : Loratadine counted 4 in the rhinitis score and 2 in the
conjunctivitis score, based on assumed equal efficacy of antihistamine on the 4 nasal symptoms and 2 eye
symptoms (Salmun & Lorber 2002). t: If any subject exceeded the recommended daily dose of symptomatic
medication, the actual score was used. **

Asthma symptom scores were not part of the TCRS, but were reported separately in
participants’ electronic diary. The asthma DSS ranged from 0 to 9 points and
reflected 3 symptoms (cough, wheeze, and chest tightness/shortness of breath),
which were each measured on a 4-point scale from 0 (no symptoms) to 3 (severe

symptoms).

The overall severity of rhinoconjunctivitis symptoms were captured by participants
using a VAS ranging from ‘no symptoms’ (0) to ‘severe symptoms’ (100). The

secondary endpoint was calculated based on diary entries over the final 8 weeks of
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treatment. Baseline VAS endpoint value was calculated as the last non-missing VAS

value prior to randomisation.

QoL was assessed as an exploratory endpoint by participants by the RQLQ(S). The
RQLQ(S) consists of 28 questions, each on a 7-point (0-6) scale, divided into 7
domains (activities, sleep, non-nose/eye symptoms, practical problems, nasal
symptoms, eye symptoms, and emotional). All items within each domain are
weighted equally. The weekly domain scores were calculated as the average of all
items scores for each domain. The weekly overall RQLQ score was the average of
all 28 item scores, with higher scores indicating worse rhinoconjunctivitis HRQoL.
Across selected sites at Visit 10 and 11, participants also completed the EQ-5D-5L

questionnaire to collect data on their HRQoL.

Immunological assessments, including D. farinae and D. pteronyssinus specific IgE,
and 1gG4 at run-in, Week 4, Week 20, and the final week of dosing (Visit 11).

B2.3.3.7 Subject baseline characteristics

Participant baseline demographic and disease characteristics were consistent
between the 12 SQ-HDM and placebo groups in P0O01: see Table 26 and Table 27.

Table 26: Subject baseline patient characteristics of P001 35 4°

Treatment group Placebo 12 SQ-HDM Total

n=741 n=741 N=1,482
Gender, n (%)
Female 430 (58.0) 445 (60.1) 875 (59.0)
Male 311 (42.0) 296 (39.9) 607 (41.0)
Age, mean (SD)
Age (years) | 35.2(13.7) | 34.9 (13.8) | 35.1(13.8)
Race, n (%)
White 564 (76.1) 567 (76.5) 1113 (76.3)
Asian 51 (6.9) 48 (6.5) 99 (6.7)
Black or African American 75 (10.1) 80 (10.8) 155 (10.5)
Multi-racial 46 (6.2) 39 (5.3) 85 (5.7)
American Indian or Alaska Natives | 4 (0.5) 6 (0.8) 10 (0.7)
Unknown 1(0.1) 1(0.1) 2(0.1)
Weight, height, and BMI, mean (SD)
Weight (kg) 80.29 (21.4) 79.02 (22.8) 79.65 (22.1)
Height (cm) 169.94 (9.9) 169.15 (10.1) 169.55 (8.0)
BMI (kg/m?) 27.68 (6.6) 27.53 (7.4) 27.61 (7.0)
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Total
N=1,482

12 SQ-HDM
n=741

Placebo

Treatment group n=741

Abbreviations: SD: standard deviation; BMI: body mass index

The trial population consisted of marginally greater proportions of females to males

(59% female). The majority of the subjects were White (76%) and the mean age of

the population was 35 years old.

Table 27: Subject baseline disease characteristics of P001 35 4°

Treatment group Pl_acebo 13 SQ-HDM Tc:tal
n=741 n=741 N=1,482

Lung function, mean (SD)

FEVI (% of predicted) 97.2 (11.1) 98.3 (16.7) 97.7 (14.1)

Asthma status, n (%)

Subjects with asthma 232 (31.3) 228 (30.8) 460 (31.0)

Subjects with asthma and with ICS use 62 (26.7) 66 (28.9) 128 (27.8)

S.;Jé)jects with asthma and without ICS 170 (73.3) 162 (71.1) 332 (72.2)

Rhinitis status

Years with AR/C, mean (SD) 19.1 (12.9) 18.2 (12.5) 18.6 (12.7)

Sensitisation status, n (%)

Mono-sensitised 171 (23.1) 184 (24.8) 335 (24.0)

Poly-sensitised 567 (76.5) 555 (74.9) 112 (75.7)

Not sensitised to HDM 3(0.4) 2(0.3) 5(0.3)

forced expiratory volume.

Abbreviations: SD, standard deviation; AR/C, allergic rhinitis/rhinoconjunctivitis; HDM, house dust mite; FEV,

In accordance with the inclusion criteria, all subjects suffered from HDM AR. In

addition, 31% of the population suffered from concomitant HDM AA, of which only

28% used ICS. The baseline FEV1 values were within normal ranges and were

similar between the two treatment groups.

A total of 335 subjects (24%) were mono-sensitised to HDM, with the three most

common additional allergen sensitivities being grass pollen, cat dander, and dog

dander.
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B.2.3.4 TO-203-31

B2.3.4.1 Trial design

TO-203-31 was a placebo-controlled, randomised, double-blind, multicentre, parallel
intergroup comparison study conducted in Japan which included patients with an
ACQ score of 1.0 to 1.5 and daily ICS use at randomisation 3-%0. The overall trial

design is presented in Figure 8.

Figure 8: Trial design for study TO-203-31 37-50

Placebo (N=275)

N=826

ACARIZAX®, 6 SQ-HDM (N=274)

ACARIZAX®?, 12 SQ-HDM (N=277)

Period 2 Treatment

; Period 3 ICS reduction
maintenance

Period 1 Screening

—
! i Period 3A Period 38 X
! 1 ICS 50% reduction ICS 100% reduction |
4 weeks H 7-13 months 6 Months H
Randomisation End of trial

I Daily diary: Symptoms

Abbreviations: ICS, Integrated care system; SQ-HDM, Standardised quality house-dust mite. Subjects were
asked to follow a 2-step increase in the SQ-HDM SLIT-tablet dose at the beginning of the treatment period. All
subjects entering Period 3 reduced daily ICS use by 50% for 3 months. Those who had no asthma exacerbations
in those 3 months completely discontinued their ICS.

After giving informed consent, all subjects were required to switch their usual asthma
treatment to fluticasone propionate and SABA as required before screening.
Electronic diary (e-diary) recordings, including asthma symptoms (wheezing,
coughing, shortness of breath, chest tightness, and nocturnal awakening);
medication use; and PEF of the last 2 weeks of Period 1 (baseline period); served as

each subject’s individual baseline.

Eligible subjects were randomly assigned (1:1:1) to daily treatment with placebo, or
the SQ-HDM SLIT-tablet at a dose of 10,000 Japanese Allergy Unit (JAU)
(equivalent to 6 SQ-HDM) or 20,000 JAU (equivalent to 12 SQ-HDM), in addition to
the required ICS and SABA 37-50,
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A 2-step up dosing regimen was used during Period 1. 3,300 JAU (2 SQ-HDM) was
selected as the initial dose for a week, followed by upward titration of the dose to
10,000 JAU (6 SQ-HDM); for subjects randomised to the 20,000 JAU (12 SQ-HDM)
group, a further upward titration was performed again 1 week after treatment with
10,000 JAU. The duration of Period 2 varied from 7 to 13 months depending on the
date of randomisation. All subjects with ACQ scores of 1.5 or less at the first visit to
the ICS reduction period (Period 3) proceeded on a fixed date in September 2013,
and those with ACQ scores of more than 1.5 would not proceed to Period 3 to avoid

ICS reduction in subjects with uncontrolled asthma.

During Period 3, daily ICS dose was reduced by 50% for the first 3 months and
subsequently withdrawn completely for an additional 3 months for subjects who did
not experience asthma exacerbation during the first 3 months. Subjects recorded in

the e-diary twice daily during Period 1, the last 4 weeks of Period 2, and Period 3.

B2.3.4.2 Eligibility criteria

Table 28: Summary of the inclusion and exclusion criteria of TO-203-31 5

Inclusion criteria

Exclusion criteria

=18 to <65 years of age

Perennial symptoms of asthma or rhinitis
due to regular exposure to antigens
(excluding HDM)

Level of HDM-specific IgE antibodies
(Dermatophagoides pteronyssinus or
Dermatophagoides farinae) measured
between the day of informed consent and
the first day of observation is assessed as
Class 3 or greater

Received immunotherapy with HDM
allergen-containing products for at least 1
month during 5 years before the first day of
observation

Positive HDM allergen scratch or prick test
performed between the day of informed
consent and the first day of observation, or
within 1 year before the day of informed
consent

On immunotherapy other than HDM
allergen-containing products on the first day
of observation

Asthmatic symptoms treated with ICS(s)
including combination drugs for at least 6
months before the first day of observation

History of serious ADRs due to
immunotherapy

Daily dose of ICS(s) at the start of study
treatment is between 200 and 400 pg as
fluticasone propionate

Hospitalised due to worsening of asthma
within 3 months before the first day of
observation

Patients who experienced reversible airway
obstruction before the first day of study
treatment. If this is to be checked between

Using or used any of the following drugs:

» Within 90 days before the first day of
observation: corticosteroids (injections,
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Inclusion criteria

Exclusion criteria

the day of informed consent and the first
day of study treatment, at least one of the
following criteria should be met:

1. The forced expiratory volume in 1 second
(FEV1) on spirometry improves by 212%
and by 2200 mL in the absolute volume
after administration of a short-acting 32
agonist (SABA)

2. The PEF improves by >20% after
administration of an SABA

3. The PEF’s circadian variation is >20%

rectal), anti-IgE antibodies, and
immunosuppressants

» Within 60 days before the first day of
observation: corticosteroids (oral)

» Within 30 days before the first day of
observation: leukotriene receptor
antagonists, Chinese medicines for rhinitis
or asthma (e.g., Shoseiryuto, Shigyakusan,
Kakkontokasenkyushini, Keigairengyoto,
Shiniseihaito), and drugs unapproved in
Japan

» Within 21 days before the first day of
observation: monoamine oxidase inhibitors

» Within 14 days before the first day of
observation: tricyclic antidepressants,
mediator release inhibitors, thromboxane
A2 inhibitors, Th2 cytokine inhibitors, and
anticholinergics

» Within 21 days before the scratch/prick
test: corticosteroids (external application on
the site of the scratch/prick test)

» Within 7 days before the scratch/prick test:
Antipsychotics with an antihistaminic activity
(e.g., Phase 2/3 Clinical Trial of TO-203
(Patients with HDM-induced Allergic
Asthma) Clinical Study Report d2 57
chlorpromazine, levomepromazine,
clozapine, and olanzapine))

» Within 3 days before the scratch/prick test:
Antihistamines

Mean score of 21.0 point on the ACQ at the
start of observation (a mean score of 20.85

LABA are used during the 7 days before the
first day of observation)

Infection-related symptoms such as upper
respiratory tract infection, acute sinusitis, or
acute otitis media, or those who are under
treatment of these symptoms at the start of
study treatment

Mean score of 1.0 to 1.5 points on the ACQ
at the start of study treatment

Ulcerative stomatitis or other oral
abnormalities associated with inflammation
of Grade 2 or higher (see Appendix 4
“Classification Criteria for Seriousness of
Adverse Drug Reactions” of the protocol) at
the start of study treatment

FEV1 at the start of observation exceeds
70% of the predicted value

History of anaphylactic shock or
angioedema
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Inclusion criteria Exclusion criteria

Patients who have completed 280% of their | History of drug allergies
electronic patient diary for the 2 weeks
before the first day of study treatment

Complications with the following diseases
or conditions:

* Cardiac: treatment-requiring diseases
including arrhythmia, angina pectoris, and
cardiac failure.

* Hepatic: AST (GOT), ALT (GPT), or ALP
levels measured between the day of
informed consent and the first day of
observation exceeding twice the upper limit
of the normal reference range

* Renal: serum creatinine levels measured
between the day of informed consent and
the first day of observation exceeding 1.5
times the upper limit of the normal
reference range

* Other: uncontrolled hypertension (systolic
blood pressure 2180 mmHg or diastolic
blood pressure 2100 mmHg on the first day
of observation or the first day of study
treatment) or diabetes mellitus with HbA1c
of 28.0% measured between the day of
informed consent and the first day of
observation

Complications with systemic diseases that
affect the immune system (e.g.,
autoimmune diseases, immune complex
diseases, immunodeficiency)

Complications with respiratory diseases
(e.g., COPD) considered to affect the
efficacy and safety evaluations of TO-203

History of hypersensitivity to mannitol or
gelatin, the excipients in TO-203 tablets

Complications with malignant tumours, or
who underwent surgery, chemotherapy,
radiotherapy, or other treatments of
malignant tumours within 5 years before the
first day of observation

Abbreviations: PEF, peak expiratory flow; ACQ, asthma control questionnaire; COPD, chronic obstructive
pulmonary disease; AST, aspartate transaminase; ALT, alanine transaminase; ALP, alkaline phosphatase;
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Inclusion criteria Exclusion criteria

GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase; ICS, inhaled corticosteroid;
SABA, short-acting B 2-agonist; ADR, adverse drug reaction; HDM, house dust mite; IgE, immunoglobulin E.

B2.3.4.3 Settings and locations

TO-203-31 was conducted at 124 trial sites across Japan .

B2.3.4.4 Trial drugs
Eligible participants were treated with 6 SQ-HDM, 12 SQ-HDM, or with placebo.

Subijects received daily treatment of 1 tablet for up to 19 months 0.

B2.3.4.5 Permitted and disallowed concomitant medications

Permitted concomitant medications:

Subjects were to enter the use of ICS or rescue drugs and the frequency of use in
his/her electronic patient diary using a mobile phone (or mobile terminal) on all days
of periods specified for reporting. Prior therapies and concomitant
medications/therapies were investigated at each visit from the first day of
observation (Visit 1) to the last day of treatment (Visit 24) or
termination/discontinuation observation, and the contents of the investigation were
recorded on a case report form (CRF). The frequency of use of SABA(s) and rescue

drugs was evaluated as a secondary efficacy endpoint.

ICS was provided as fluticasone propionate (Flutide® Diskus) for the long-term
management of asthma. All ICS use was switched to fluticasone propionate with the
equivalent potency. Throughout Period 2, ICS was provided at a fixed dose unless
ACQ is >1.5, in which case, the investigator was allowed to consider increasing the
dose of ICS.

SABA was provided as rescue medication for asthmatic attacks during the trial
period. If SABA failed to control severe asthmatic symptoms or attacks, prednisolone

tablets could be used.

Prohibited concomitant medications:
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Concomitant medications that were prohibited during the trial are listed in Appendix
N.

B2.3.4.6 Outcomes used in the economic model or specified in the scope

The key outcomes from TO-203-31 relevant to this appraisal are presented in Table
29.

Table 29: Outcomes from the TO-203-31 relevant to this appraisal 37> 5
Primary outcomes
e Time to first moderate or severe asthma exacerbation in Period 3 measured from
randomisation (calculating from the first day of study treatment)
Key secondary outcomes
¢ Time to first moderate or severe asthma exacerbation in Period 3 measured from
the Period 3 started date (calculating from the Period 3 started date)
Safety outcomes

e AEs

e AE discontinuations

e SAEs

o Vital signs

o Safety laboratory assessments
e FEV1

e PEF

e Physical examinations

Abbreviations: FEV, forced expiratory volume; AE, adverse event; SAE, serious adverse event; PEF, peak
expiratory flow.

The primary endpoint for the TO-203-31 trial was the time to the first moderate or
severe asthma exacerbation measured from randomisation during the primary

efficacy evaluation period (Period 3, Visit 18 to 24).

Moderate and severe asthma exacerbation is defined as the patient having met any
of the items detailed in Table 23.

Table 30: TO-203-31 trial definition of moderate and severe exacerbation3”- 5

Criterion Definition

Moderate exacerbation

SABA-requiring nocturnal awakening due to asthmatic symptoms for at least 2
consecutive nights or an increase in the symptom score (the 4 categories of

A coughing, wheezing, breathlessness, and chest tightness are each rated on a
scale of 0 to 3) by =0.75 for at least 2 consecutive days, compared to the mean
score for 2 weeks prior to the first day of Period 2
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Criterion

Definition

Increase in the frequency of SABA use by 24 sprays per day for at least 2

B consecutive days compared to the mean frequency for 2 weeks prior to the first
day of Period 2
Decrease in PEF in the morning or evening by 220% for at least 2 consecutive
C days compared to the mean value for 2 weeks prior to the first day of Period 2 or

a decrease in FEV1 by 220% compared to that on the first day of Period 2

Visit to the emergency outpatient unit on any day or a visit to the trial site on an

D unscheduled day for the treatment of asthma not requiring systemic
corticosteroids

Severe exacerbation

E Systemic corticosteroids required to treat asthma

A visit to the emergency outpatient unit for the treatment of asthma requiring

systemic corticosteroids or admission to the hospital for the treatment of asthma

The key secondary endpoint was the time from the start of Period 3 to the first
moderate or severe asthma exacerbation. Several other secondary endpoints were
included in the analysis associated with the measurement of exacerbations across

different trial time periods, and individual asthma symptom scores.

Lung function was assessed by means of PEF and FEV1 during Period 2B and
Period 3.

HDM-specific IgE and 1gG4 levels were measured to confirm the specific

immunologic response.

Asthma control was assessed by the ACQ, and QoL was assessed by the AHQ-
JAPAN during Period 2 and Period 3. Consistent with the MT-04 trial, the ACQ
consists of 7 questions referring to the previous week, providing a score between 0
and 6 (higher being worse).

B2.3.4.7 Subject baseline characteristics

Baseline demographic and disease characteristics were generally similar in the 12
SQ-HDM and placebo groups in TO-203-31: see Table 31 and Table 32.
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Table 31: TO-203-31 Baseline patient characteristics 37> 5

Treatment group

Placebo
n=274

12 SQ-HDM
n=276

Overall
N=824

Gender, n (%)

Male

149 (54.4%)

130 (47.1%)

421 (51.1%)

Female

125 (45.6%)

146 (52.9%)

403 (48.9%)

Age, mean (SD)

Age (years)

| 37.9 (9.4)

| 38.3 (9.9)

 38.2 (10.0)

Weight and height, mean (SD)

Weight (kg)

63.65 (12.58)

63.81 (13.79)

63.51 (12.83)

Height (cm)

165.41 (8.56)

164.16 (8.57)

164.53 (8.56)

There were no meaningful differences in demographics between groups. The mean

age of the population was 38.2 years old, and the median was 38 years old. The

maximum age was 64 years old and the distribution of age was similar between

groups, as was the weight, height, and BMI.

Table 32: TO-203-31 Baseline disease characteristics 37> 50

Treatment group Pl_acebo 13 SQ-HDM Tc:tal
n=274 n=276 N=824

Lung function, mean (SD)

FEVI (% of predicted) 88.8 (14.7) 87.4 (14.3) 88.5 (14.2)

Asthma duration, mean (SD)

Asthma duration (years) 17.5 (13.5) 17.4 (13.3) 17.4 (13.3)

Onset, mean (SD)

Onset (age, years) 19.5 (15.2) 19.9 (15.5) 19.8 (15.4)

Medication use (ICS, fluticasone per day), n (%)

200 ug 71 (25.9) 68 (24.6) 197 (23.9)

300 ug 2 (0.7) 1(0.4) 3(0.4)

400 pg 302 (73.4) 207 (75.0) 624 (75.7)

Sensitisation status, n (%)

Mono-sensitised 47 (17.2) 31 (11.2) 111 (13.5)

1 other than HDM 41 (15.0) 46 (16.7) 125 (15.2)

2 other than HDM 43 (15.7) 44 (15.9) 137 (16.6)

>3 other than HDM 143 (52.2) 155 (56.2) 451 (54.7)

Total asthma symptom score*, mean (SD)

Total asthma symptom score 1.62 (1.45) 1.66 (1.48) 1.70 (1.50)

Asthma control, mean (SD)

ACQ score 1.19 (0.17) 1.21 (0.17) 1.20 (0.17)
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Placebo 12 SQ-HDM Total

Treatment group n=274 n=276 N=824

Abbreviations: SD, standard deviation; SQ, standardised quality; HDM, house dust mite; ACQ, asthma

control questionnaire; ICS, inhaled corticosteroid; FEV, forced expiratory volume.

* Asthma symptom score correlates with the ‘total asthma daytime symptom score’ as reported in the MT-04
trial. Total asthma symptom score (range, 0-12): sum of each asthma symptom score (wheezing,
coughing, shortness of breath, and chest tightness) during the day on a 0-3 scale (0, no symptom; 1, mild;
2, moderate; 3, severe).

There were no significant differences in asthma characteristics at baseline. The
mean duration of asthma was 17.4 years. Approximately half the subjects had
polysensitisation to 3 or more allergens other than HDM, whereas 13.5% of all

subjects were HDM mono-sensitised. Overall, 80% of subjects also had AR.

Three-quarters of the subjects used 400 ug of fluticasone propionate per day at

randomisation, with the remainder using 200 ug daily.
B.2.3.5 TO-203-32

B2.3.5.1 Trial design

TO-203-32 was a placebo-controlled, randomised, double-blind, multicentre, parallel
intergroup comparison study conducted in Japan which included patients with HDM-

induced AR 3851 The overall trial design is presented in Figure 9.

Figure 9: The trial design for study TO-203-32 38 51

|

ACARIZAX®, 12 SQ-HDM (N=314)

N=936

ACARIZAX®, 6 SQ-HDM (N=313)

Placebo (N=319)

|

1

1

1

1

1

Period 1 Run-in Period 2 Treatment 1

1

| _ Il BN BN = e [ !

Up-dosing Primary efficacy last 8 weeks I

week 1and 2 '

2 weeks ‘]‘ 52 weeks ﬂ‘

Randomisation End of trial

I Daily diary: Symptoms

Abbreviation: SQ-HDM, Standardised quality house dust mite. Subjects were asked to follow a 2-step up dosing
regimen at the beginning of the treatment period. The electronic diary collected 14 days of data during the run-in
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period and 5 times after up dosing until the end of the primary evaluation period comprising the last 8 weeks of
the treatment period. Black boxes represent electronic diary periods.

The trial consisted of a 2-week observation period for subject selection and
randomisation, followed by an approximately 52-week treatment period (364 days),

with Day 365 defined as the final observation visit.

Eligible subjects were randomly assigned (1:1:1) to daily treatment with placebo or
the SQ-HDM SLIT-tablet at a dose of 10,000 JAU (equivalent to 6 SQ-HDM) or
20,000 JAU (equivalent to 12 SQ-HDM). Subjects followed a 2-step up dosing
regimen at the beginning of the treatment period. The electronic diary collected 14
days of data during the run-in period and 5 times after up dosing until the end of the
primary evaluation period comprising the last 8 weeks of the treatment period. 3,300
JAU (2 SQ-HDM) was selected as the initial dose for a week, followed by upward
titration of the dose to 10,000 JAU (6 SQ-HDM); for subjects randomised to the
20,000 JAU (12 SQ-HDM) group, a further upward titration was performed again 1
week after treatment with 10,000 JAU. During up dosing, patients were provided with
weekly packages of the IMP or placebo to maintain blinding. Therefore, subjects

received their randomised treatment for approximately 12 months.

B2.3.5.2 Eligibility criteria

Table 33: Summary of the inclusion and exclusion criteria of the TO-203-32 trial 3% 51

Inclusion criteria Exclusion criteria

=212 to <65 years of age Patients who are evaluated between the
day of informed consent and the first day of
observation (Visit 1) as Class 5 or greater in
the IgE antibody tests specific to any of the
following: cedar, cypress, alder, cocksfoot,
ragweed, mugwort, Japanese hop,
cockroach, Candida, Aspergillus, Alternaria,
dog hair, or cat hair

Patients whose level of HDM-specific IgE Patients who are evaluated between the
antibodies (D.pteronyssinus or D.farinae) day of informed consent and the first day of
measured between the day of informed observation (Visit 1) as Class 2 to 4 in the
consent and the first day of observation IgE antibody tests specific to any of the

(Visit 1) is assessed as Class 3 or greater following: cocksfoot, ragweed, mugwort,
Japanese hop, cockroach, Candida,
Aspergillus, Alternaria, dog hair, or cat hair;
and who have symptoms of AR due to the
relevant antigen

Patients who test positive on a nasal Patients who are evaluated between the
provocation test (either HDM or house dust) | day of informed consent and the first day of
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Inclusion criteria

Exclusion criteria

performed between the day of informed
consent and the first day of observation
(Visit 1) or within 1 year before the day of
informed consent

observation (Visit 1) as Class 2 to 4 in the
IgE antibody tests specific to dog hair or cat
hair, and who have no symptoms of AR
while being constantly exposed to the
relevant animal (e.g., pet parenting at
home, working at a pet shop)

Patients who have a history of treatment for
HDM-induced AR that started more than 1
year before the first day of observation
(Visit 1)

Patients who underwent immunotherapy
with HDM allergen-containing products for
at least 1 month during 5 years before the
first day of observation (Visit 1)

Patients who have moderate or severe
symptom(s) of HDM-induced AR (total daily
rhinitis symptom scores of 27) for at least 7
days during the 14-day observation period
that starts from the first day of observation
(Visit 1)

Patients who are on immunotherapy other
than HDM allergen-containing products on
the first day of observation (Visit 1)

Patients who score at least 1 point in at
least 1 item in the following JRQLQ No. 1
due to HDM-induced AR on the first day of
observation (Visit 1)

o Reduced productivity at work/home
Phase 2/3 Clinical Trial of TO-203
(Patients with HDM-induced Allergic
Rhinitis) Clinical Study Report (Jun
24,2014) 44

e Impaired reading of book/newspaper

¢ Limitation of outdoor life (e.g. sport,
picnics)

e Limitation on going out

e Hesitation visiting friend or relatives

e Reduced contact with friends or
others by telephone or conversation

e Impaired sleeping

Patients who have nasal symptoms that
might affect the evaluation of efficacy or
safety (e.g., nasal congestion due to
chronic sinusitis, nasal polyp, nasal septum
deviation, or vasomotor rhinitis) on the first
day of observation (Visit 1)

Patients who used the following drugs
(including drugs released for the market
during the trial period that are categorised
as drugs with the same indications as the
following drugs):
1. Corticosteroids
1. Oral, rectal, and pulmonary
administration (inhalation) and
injection: from 90 days before the
first day of observation (Visit 1) until
trial completion
2. Nasal and ocular administration
and ophthalmic ointment: from the
first day of observation until trial
completion*
2. Anti-allergic drugs
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Inclusion criteria

Exclusion criteria

1. Leukotriene antagonist: from 30
days before the first day of
observation (Visit 1) until trial
completion
2. Other anti-allergic drugs
(excluding dermatological
preparations and mouthwash): from
7 days before the first day of
observation (Visit 1) until trial
completion*
3. Anti-IgE antibody: from 90 days before
the first day of observation (Visit 1) until trial
completion
4. Immunosuppressants: from 90 days
before the first day of observation (Visit 1)
until trial completion
5. Chinese medicines for the treatment of
asthma or rhinitis (e.g., Shoseiryuto,
Shigyakusan, Kakkontokasenkyushini,
Keigairengyoto, Shiniseihaito): from 30
days before the first day of observation
(Visit 1) until trial completion
6. Monoamine oxidase inhibitors (MAOI):
from 21 days before the first day of
observation (Visit 1) until trial completion
7. Tricyclic antidepressants: from 14 days
before the first day of observation (Visit 1)
until trial completion
8. Anticholinergic drugs: from 14 days
before the first day of observation (Visit 1)
until trial completion
9. Antipsychotics with antihistamine effects
(e.g., chlorpromazine, levomepromazine,
clozapine, olanzapine, thioridazine): from 7
days before the first day of observation
(Visit 1) until trial completion
10. Catechol-O-methyltransferase (COMT)
inhibitors: from the first day of observation
(Visit 1) until trial completion
11. Beta blockers: from 30 days before the
first day of observation (Visit 1) until trial
completion
12) Nasal vasoconstrictors: from the first
day of observation (Visit 1) until trial
completion
13) Drugs not approved in Japan: from 30
days before the first day of observation
(Visit 1) until trial completion
* Except for rescue drugs prescribed during
the period of administration of the IMP
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Inclusion criteria Exclusion criteria

Abbreviations: AR, allergic rhinitis; IgE, immunoglobulin E; HDM, house dust mite; JRQLQ, Japanese allergic
rhinitis quality of life standard questionnaire.

B2.3.5.3 Settings and locations

TO-203-31 was conducted at 90 trial sites across Japan.

B2.3.5.4 Trial drugs
Eligible participants were treated with 6 SQ-HDM, 12 SQ-HDM, or with placebo.

Subjects received daily treatment of 1 tablet for approximately 52 weeks.

B2.3.5.5 Permitted and disallowed concomitant medications

Permitted concomitant medications 38 51:

Prior therapies and concomitant medications/therapies were investigated from the
first day of observation (Visit 1) to the day of the observation after 52 weeks of
administration (Visit 12) or discontinuation observation. The contents of the

investigation were recorded on the CRFs.

Subjects were to enter the use of rescue drugs and the frequency of use in his/her
electronic patient diary using a mobile phone (or mobile terminal) on all days of the

periods specified for reporting.

The use of rescue drugs was evaluated as a medication score, which is an efficacy
endpoint. Fluticasone propionate nasal solution was permitted to be used for
unbearable symptoms of ‘nasal congestion’ and olopatadine hydrochloride
ophthalmic solution for unbearable ‘ocular symptoms’ (e.g., itchy eyes or watery
eyes) as rescue drugs. If unbearable symptoms persisted after the use of these
drugs or if symptoms such as ‘sneezing, nasal discharge, and itchy sensation’ were

unbearable, loratadine was used.
Prohibited concomitant medications:

The prohibited concomitant medications are listed in Appendix N.
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B2.3.5.6 Outcomes used in the economic model or specified in the scope

The key outcomes from TO-203-32 relevant to this appraisal are presented in Table
34.

Table 34: Outcomes from TO-203-32 relevant to this appraisal 3% 5!

Primary outcomes

o Average TCRS during the last 8 weeks of treatment.

Key secondary outcomes

e Average AR symptom score (DSS) during the last 8 weeks of treatment

Safety outcomes

e AEs

AE discontinuations

SAEs

ADRs

Vital signs

Safety laboratory assessments
FEV1

e Physical examinations

Abbreviations: FEV, forced expiratory volume; AR, allergic rhinitis; AE, adverse event; SAE, serious adverse event;
DSS, daily symptom score; TCRS, total combined rhinitis score; ADR, adverse drug reaction.

The primary endpoint is the mean value of the TCRS in the final 8 weeks of the
administration period. As detailed previously, the TCRS is the total of the mean
values of the AR DSS and AR DMS. Regarding the medication score, the drugs to
be used and the score were specified in reference to the MT-06 trial, as detailed in
Table 19.

The key secondary endpoint was the AR DSS. Other secondary endpoints included
an evaluation of the independent and combined rhinitis and conjunctivitis medication

and symptom scores.

QoL was evaluated using the JRQLQ No. 1. The JRQLQ comprises 24 questions
rated on a 5-point scale (0-4), and is designed to measure the impact of AR on
various aspects of a person's life, including physical well-being, daily activities, and

emotional well-being.

B2.3.5.7 Subject baseline characteristics

Baseline and disease characteristics were generally similar in the 12 SQ-HDM and
placebo groups in TO-203-31: see Table 35 and Table 36.
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Table 35: TO-203-32 Baseline patient characteristics 3% 5!

Overall
N=851

Placebo 12 SQ-HDM

Treatment group n=285 n=281

Gender, n (%)

Male

121 (42.5%)

131 (46.6%)

391 (45.9%)

Female

164 (57.5%)

150 (53.4%)

460 (54.1%)

Age, mean (SD)

Age (years)

26.7 (11.7)

26.9 (12.3)

27.0 (12.1)

Weight and height, mean (SD)

Weight (kg)

56.52 (11.89)

56.33 (11.86)

56.51 (12.15)

Height (cm)

162.47 (8.30)

162.27 (8.56)

162.32 (8.72)

Abbreviations: SD, standard deviation; SQ, standardised quality; HDM, house dust mite.

This trial was designed to include patients aged 12 to 64 years; those aged 12 to 17
years accounted for 30% or more of the subjects in each group. Across all 3

treatment groups, the mean age of subjects was approximately 27 years.

Table 36: TO-203-32 Baseline disease characteristics 3% 51

Treatment group Pl_acebo 13 SQ-HDM Tc:tal
n=285 n=281 N=851
Rhinitis duration, mean (SD)
Rhinitis duration (years) 10.1 (8.6) 9.8 (8.9) 10.1 (8.9)
Specific IgE antibody (D. farinae),
<Class 3 108 (37.9) 101 (35.9) 315 (37.0)
Class 4 91 (31.9) 106 (37.7) 293 (34.4)
Class 5 52 (18.2) 32 (11.4) 133 (15.6)
Class 6 34 (11.9) 42 (14.9) 110 (12.9)
Specific IgE antibody (D. pteronyssinus),
<Class 3 113 (39.6) 102 (36.3) 319 (37.5)
Class 4 87 (30.5) 108 (38.4) 291 (34.2)
Class 5 50 (17.5) 31 (11.0) 129 (15.2)
Class 6 35 (12.3) 40 (14.2) 112(13.2)
Sensitisation status, n (%)
Mono-sensitised 65 (20.4) 57 (18.2) 198 (20.9)
Poly-sensitised 254 (79.6) 257 (81.8) 748 (79.1)
Symptom score, mean (SD)
Rhinitis DSS 8.42 (1.32) 8.49 (1.27) 8.48 (1.29)
Conjunctivitis DSS 2.66 (1.35) 2.64 (1.35) 2.66 (1.36)
Rhinoconjunctivitis DSS 11.08 (2.27) 11.13 (2.23) | 11.14 (2.27)

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved

Page 77 of 265



Placebo 12 SQ-HDM | Total

Treatment group n=285 n=281 N=851

Abbreviations: SD, standard deviation; DSS, daily symptom score; IgE, immunoglobulin E; SQ, standardised
quality; HDM, house dust mite.

The mean duration of HDM-induced AR was approximately 10 years. The
percentage of subjects with mono-sensitisation to HDM was 18.2% in the 12 SQ-
HDM group. In poly-sensitised, subjects the most common ‘other’ allergen based on
specific IgE antibody levels was Japanese cedar pollen (67%), followed by Japanese
cypress pollen (34%), cats (26%), orchard grass (23%), and dogs (15%).

B.2.3.6 Summary of methodologies

See Table 37 for a summary of the methodologies of the included trials.
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Table 37: Methodology summary of included trials

Trial MT-04 3647 MT-06 34 48 P001 3549 TO-203-3137:50 TO-203-323% 51
name
Settings 109 sites across 13 100 trial sites across 12 182 trial sites across the | 124 trial sites across Japan | 90 trial sites across Japan
and European countries European countries US and Canada
Location
Trial Phase 3, randomised, Phase 3, randomised, Phase 3, randomised, Phase 2/3, placebo- Phase 2/3, placebo-
design parallel-group, double- parallel-group, double- parallel-group, double- controlled, randomised, controlled, randomised,
blind, placebo-controlled, | blind, placebo-controlled, | blind, placebo- double-blind, multicentre, double-blind, multicentre,
multicentre trial multicentre trial controlled, multicentre parallel intergroup parallel intergroup
trial comparison trial comparison trial
Duration 13-18 months 12 months 12 months 19 months 12 months
of study
and
follow-up
Eligibility e Subjects 218 e Subjects 18-65 e Subjects 12 o Patients 218 to <65 e Subjects 212 to
criteria for years years years and older years of age on <65 years of age
participant e Clinical history ¢ Aclinical history e Aclinical history day of informed on day of informed
S consistent with with moderate- of HDM- consent consent
HDM-induced to-severe induced e Level of HDM- o Patients whose
asthma of at persistent HDM AR/ARC of 1 specific IgE level of HDM-
least 1 year prior AR (with or year duration or antibodies specific IgE
to trial entry without asthma) more, with or (Dermatophagoide antibodies
¢ Asthma control for at least one without asthma s pteronyssinus or (D.pteronyssinus or
guestionnaire year prior to trial e Sensitised to Dermatophagoides D.farinae)

(ACQ) score entry, with AR HDM with a farinae) measured measured between
21.0 at symptoms positive skin between the day of the day of informed
screening despite having test 25 mm informed consent consent and the

e 1.0sACQ=1.5at received compared with and the first day of first day of
Visit 3 symptomatic saline control observation observation (Visit
(randomisation) treatment and serum assessed as Class 1) is assessed as

e Aclinical history e Useof specificlgE of 3 or greater Class 3 or greater
consistent with symptomatic 20.7 kU/L to e Positive HDM e Patients who test
mild-severe medication for either allergen scratch or positive on a nasal
HDM-induced treatment of Dermatophagoi prick test provocation test
AR for at least 1 HDM AR during des (D.) farinae performed between (either HDM or
year at least 8 days of or the day of informed house dust)
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Positive skin
prick test
response to
Dermatophagoid
es pteronyssinus
and/or
Dermatophagoid
es farinae
Positive specific
IgE levels
(>0.70kU/L)
against
Dermatophagoid
es pteronyssinus
and/or
Dermatophagoid
es farinae

the baseline
period
Presence of one
or more of the
ARIA quality of
life items due to
HDM AR during
the baseline
period

If subject has
asthma, daily
use of ICS
should be
<400mcg
budesonide or
equivalent (i.e.
corresponding to
GINA treatment
Steps 1 or 2)
Positive skin
prick test
response (wheal
diameter 23 mm)
to
Dermatophagoid
es pteronyssinus
(Dermatophagoi
des
pteronyssinus)
and/or
Dermatophagoid
es farinae
(Dermatophagoi
des farinae)
Positive specific
IgE against
Dermatophagoid

Dermatophagoi
des
pteronyssinus
Forced
expiratory
volume in 1
second (FEV1)
>80% of
predicted at
screening, run-
in, and
randomisation
visits

A rhinitis daily
symptom score
(DSS) of at
least 6 (or a
score of at least
5 with 1
symptom being
severe) out of
12on50f7
consecutive
calendar days
before
randomisation

consent and the
first day of
observation, or
within 1 year
before the day of
informed consent
Asthmatic
symptoms were
treated with ICS(s)
including
combination drugs
for at least 6
months before the
first day of
observation

Daily dose of
ICS(s) at the start
of study treatment
is between 200 and
400 ug fluticasone
propionate
Patients who
experienced
reversible airway
obstruction before
the first day of
study treatment. If
this is to be
checked between
the day of informed
consent and the
first day of study
treatment, at least
one of the following
criteria should be
met:

performed between
the day of informed
consent and the
first day of
observation (Visit
1) or within 1 year
before the day of
informed consent
Patients who have
a history of
treatment for HDM-
induced AR that
started more than 1
year before the first
day of observation
(Visit 1)

Patients who have
moderate or severe
symptom(s) of
HDM-induced AR
(total daily rhinitis
symptom scores of
27) for at least 7
days during the 14-
day observation
period that starts
from the first day of
observation (Visit
1)

Patients who score
at least 1 point in at
least 1 item in the
following JRQLQ
No. 1 due to HDM-
induced AR on the
first day of
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es pteronyssinus
and/or
Dermatophagoid
es farinae
(defined as 2IgE
Class 2; i.e.
20.70 kU/L)

1. The forced expiratory
volume in 1 second (FEV1)
on spirometry improves by
212% and by 2200 mL in
the absolute volume after
administration of a short-
acting 2 agonist (SABA)
2. The PEF improves by
>20% after administration of
an SABA

3. The PEF’s circadian
variation is >20%

e Mean score of 21.0
point on the ACQ
at the start of
observation (a
mean score of
=0.85 if long-acting
B2 agonists [LABA]
are used during the
7 days before the
first day of
observation)

e Mean score of 1.0
to 1.5 points on the
ACQ at the start of
study treatment

e FEV1 at the start of
observation
exceeds 70% of
the predicted value

o Patients who have
completed 280% of
their electronic
patient diary for the
2 weeks before the

observation (Visit
1):
1. Reduced productivity at
work/home Phase 2/3
Clinical Trial of TO-203
(Patients with HDM-induced
Allergic Rhinitis) Clinical
Study Report (Jun 24,
2014)
2. Impaired reading of
book/newspaper
3. Limitation of outdoor life
(e.g. sport, picnics)
4. Limitation on going out
5. Hesitation visiting friend
or relatives
6. Reduced contact with
friends or others by
telephone or
conversation
7. Impaired sleeping
e Patients who have
completed 280% of
their electronic
patient diary during
the observation
period
e Men and women of
childbearing
potential who are
willing to practice
appropriate
contraception
during the trial
e Women of
childbearing
potential who have
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first day of study
treatment

e Men and women of
childbearing
potential who are
willing to practice
appropriate
contraception
during the trial
period

e Women of
childbearing
potential who have
a negative
pregnancy test
both on the first
day of observation
and on the first day
of study treatment

a negative
pregnancy test on
the first day of
observation (Visit
1) and the first day
of study treatment
(Visit 2)

subject’s well-being and
unlikely to interfere with
the IMP, concomitant
medications were
allowed to be prescribed
at the discretion of the
investigator according to
the local standard of
care.

Symptomatic
medications were

for the subject’s well-
being and unlikely to
interfere with the trial
medication, they could
be given at the discretion
of the investigator
according to the local
standard of care.
Subjects were provided
with nasal steroid, oral
antihistamine, and

that would not be
expected to interfere
with the conduct of the
trial. Chronic
medications should
have been dosed on a
stable regimen. All
concomitant
medications were to be
appropriately

(Flutide® Diskus) for the
long-term management of
asthma. When asthmatic
attacks occur during the
trial, SABA was used as
appropriate. When SABA
fails to control severe
asthmatic symptoms or
attacks, prednisolone
tablets were used.

Trial 6/12 SQ-HDM, placebo 6/12 SQ-HDM, placebo 12 SQ-HDM, placebo 6/12 SQ-HDM, placebo 6/12 SQ-HDM, placebo
drugs

Permitted | Concomitant medications | Concomitant treatments Subjects could take any | Concomitant medications Concomitant medications
concomita | were to be keptto a and medications were to | medication or vaccine were to be kept to a were to be keptto a

nt minimum during the trial. | be kept to a minimum not restricted by the minimum during the trial. minimum during the trial.
medicatio | However, if considered during the trial. However, | protocol (refer to Table ICS was provided as However, if unbearable

n necessary for the if considered necessary 9-1 and Table 9-2) and fluticasone propionate symptoms occur, the

following rescue drugs were
used:

e Fluticasone propionate
nasal solution was used
for unbearable
symptoms of “nasal
congestion”.

o Olopatadine
hydrochloride
ophthalmic solution was
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allowed to be used as
needed, in addition to the
IMP to which the patients
had been randomised.

antihistamine eye drops
to be used as needed.
Symptomatic
medications were
allowed in the trial. It was
considered reasonable to
adjust the reported
symptom score to
account for the
symptomatic medications
used, in order to get a
more accurate
representation of
symptomatology.

documented on the

used for unbearable
“ocular symptoms (e.g.,
itchy eyes or watery
eyes)”.

If unbearable symptoms
persist after the use of
these drugs or if symptoms
such as “sneezing, nasal
discharge, and itchy
sensation” are unbearable,
loratadine was used.

Disallowe
d
concomita
nt
medicatio
n

e  Glucocorticoids
e Antihistamines
¢ Nedocromil/crom
olyn sodium
e Leukotriene
antagonists,
synthase
inhibitors, LABA,
LAMA
MAOQIs
Pizotifene
Theophylline
Beta blockers
Anti-lgE
treatment
e Immunotherapy
to other
allergens
e High dose ICS
e Tricyclic
antidepressants
or antipsychotic

¢  Glucocorticoids
e Antihistamines
e Nedocromil/crom
olyn sodium
e Leukotriene
antagonists,
synthase
inhibitors, LABA,
LAMA
MAOIs
Pizotifene
Theophylline
Beta blockers
Anti-IgE
treatment
e Immunotherapy
to other
allergens
e High dose ICS
e Tricyclic
antidepressants
or antipsychotic

Immunosuppres
sive therapy
(except steroids
for allergic and
asthma
symptoms)
Beta blockers
Anti-lgE
treatment
Immunotherapy
to HDM

High dose ICS
Tricyclic
antidepressants
or antipsychotic
with
antihistaminic
effects
Investigational
drugs

Corticosteroids
Leukotriene
receptor
antagonists
LABAs

SABAs
Theophylline
Antihistamines
Antipsychotics with
antihistaminic
effects (e.g.,
chlorpromazine,
levomepromazine,
clozapine,
olanzapine)
Monoamine
oxidase inhibitors
Tricyclic
antidepressants
Mediator release
inhibitors,
thromboxane A2

Corticosteroids
Anti-allergic drugs
Anti-IgE antibody
Immunosuppressa
nts

e Chinese medicines
for the treatment of
asthma or rhinitis
(e.g., Shoseiryuto,
Shigyakusan,
Kakkontokasenkyu
shini,
Keigairengyoto,
Shiniseihaito)

¢ MAOI

e Tricyclic
antidepressants

e Anticholinergic
drugs

e Antipsychotics with
antihistamine
effects (e.g.,

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic asthma caused by house dust mites (review of TA834)

[1D6280]

© ALK Abello (2023). All rights reserved

Page 83 of 265




with
antihistaminic

with
antihistaminic

inhibitors, Th2
cytokine inhibitors

chlorpromazine,
levomepromazine,

baseline to end

effects effects Anticholinergics clozapine,
Investigational Investigational Anti-IgE antibody olanzapine,
drugs drugs Immunosuppressa thioridazine)
nts COMT inhibitors
Chinese medicines Beta blockers
for rhinitis or Nasal
asthma (e.g., vasoconstrictors
Shoseiryuto, Drugs not
Shigyakusan, approved in Japan
Kakkontokasenkyu
shini,
Keigairengyoto,
Shiniseihaito)
Drugs not
approved in Japan
Primary Time to first Average TCRS e Average TCRS Time to the first Average TCRS
outcomes moderate or during the during the last 8 moderate or severe during the last 8
used in severe asthma efficacy weeks of asthma weeks of treatment
the exacerbation evaluation treatment exacerbation in
economic during Period 3 period Period 3 measured
model or (ICS reduction/ from randomisation
specified withdrawal) (calculating from
in the the first day of
scope study treatment)
Secondar Time to first Average total AR e Average rhinitis Time to the first Rhinitis DSS
y asthma DSS during the DSS during the moderate or severe Rhinitis DMS
outcomes exacerbation efficacy last 8 weeks of asthma Rhinoconjunctivitis
used in with evaluation treatment exacerbation in DSS,
the deterioration in period e Average rhinitis Period 3 measured rhinoconjunctivitis
economic asthma Average total AR DMS during the from the Period 3 DMS, total
model or symptoms DMS during the last 8 weeks of started date combined
specified Immunology efficacy treatment (calculating from rhinoconjunctivitis
in the measured as evaluation e Average TCS the Period 3 score
scope change from period during the last 8 started date) Conjunctivitis DSS,

conjunctivitis DMS,
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of trial in terms Average overall weeks of e Time to moderate and total combined
of specific IgG4 RQLQ score treatment worsening of conjunctivitis score
against HDM during the Average asthma Symptom scores
allergens efficacy AR/ARC VAS e Time to severe QoL (JRQLQ No.
Proportion of evaluation score during the worsening of 1)
patients with a period last 8 weeks of asthma Symptom-free days
MID change in Average total treatment o Frequency of in the final 8 weeks
AQLQ(S) combined Average worsening of of the study
controlled for allergic ARC asthma DSS asthma during the treatment period
change in ICS score during the during the last 8 ICS dose tapering Symptom-severe
Proportion of efficacy weeks of period days in the final 8
patients with a evaluation treatment e Mean symptom weeks of the study
MID change in period Percentage of score for the treatment period
AQLQ(S) Average total minimal duration until Discontinuation
controlled for allergic ARC symptom days worsening of due to lack of
change in ICS DSS during the (defined as a asthma during the efficacy
Time to first efficacy day without the first 12 weeks of Overall evaluation
asthma evaluation use of any the ICS dose by physicians
exacerbation period rescue tapering period Overall evaluation
with increased Average total medication and e Mean symptom by subjects
use of SABA allergic ARC with score for the
Time to first DMS during the rhinoconjunctivit duration until
asthma efficacy is DSS of £2) worsening of
exacerbation evaluation during the last 8 asthma during the
with period weeks of ICS dose tapering
deterioration in Average total treatment period
lung function combined Average e The number of
Time to first conjunctivitis rhinoconjunctivit symptom-free days
severe asthma score during the is symptoms during the ICS
exacerbation efficacy assessed by dose tapering
Number of first evaluation RQLQ(S) 12+ period
asthma period during the last 8 | A symptom-free day is
exacerbations The average weeks of defined as a day on which:
during Period 3 total AR DSS, treatment the symptom score is 0,
Total number of average total AR Descriptive SABAs are not used, and
asthma DMS and summary of oral corticosteroids are not

average TCRS EQ-5D-5L used.
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exacerbations
during Period 3
The average
morning PEF,
evening PEF,
and diurnal
variability during
Period 2B and
the first asthma
exacerbation-
free period of
Period 3
Change from
baseline in FEV1
and FEV1in %
of predicted
value

The average
total asthma
daytime
symptom score
and the average
nocturnal
asthma
symptom score
during Period 2B
and the first
asthma
exacerbation-
free period of
Period 3
Average
nocturnal
awakenings
during Period 2B
and the first
asthma

during one week
diary periods at
Visits 3, 4, 5,
and 6

The average
individual
allergic
rhinoconjunctiviti
s DSS during the
efficacy
evaluation
period
Frequency of
symptom-free
days

Global
evaluation for
efficacy
Average
individual
domains in the
RQLQ score
during the
efficacy
evaluation
period

The average
overall RQLQ
score at Visit 3,
4,5, and 6

The change from
baseline of
overall RQLQ
during the
efficacy
evaluation
period and at

domain scores
and EQ-VAS
during the last 8
weeks of
treatment
Immunological
assessments,
including D.
farinae and D.
pteronyssinus
specific IgE,
and 1gG4 at
run-in, Week 4,
Week 20, and
final week of
dosing (Visit 11)
WPAI+CIQ:AS
outcome at
Visits 2, 3, and
6

Changes in
pulmonary function
test results (FEV1
and PEF)

ACQ (including
FEV1 data)

QoL (AHQ-JAPAN)
Frequency of
SABA use
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exacerbation-
free period of
Period 3

SABA use
during Period 2B
and the first
asthma
exacerbation-
free period of
Period 3
Proportion of
symptom-free
days, -nights
and 24-hour
periods during
Period 2B and
the first asthma
exacerbation-
free period of
Period 3
(symptom-free is
defined as
asthma
symptom score
=0 and SABA
intake =0)
Average
morning PEF,
evening PEF,
and diurnal
variability during
Period 2B and
the first asthma
exacerbation-
free period
during Period 3

Visit 3, 4, 5, and
6

Change from
baseline to end
of treatment of
log10(IgE) for
both HDM
species
Change from
baseline to end
of treatment of
log10(IgG4) for
both HDM
species
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Change from
baseline in FEV1
and FEV1in %
of predicted
value

ACQ score
AQLQ score
Proportion of
subjects with
MID change in
ACQ/AQLQ(S)
controlled for
change in ICS at
visit 9 (ICS
reduction) and
visit 11 (ICS
withdrawal)
Specific IgE
Development
and changes
SF-36, TSQM I,
WPAIL:ASTHMA,
health care
resource use,
and rate of
hospitalisation

Safety
outcomes
used in
the
economic
model or
specified
in the
scope

AEs

AE
discontinuations
SAEs

Vital signs
Safety laboratory
assessments
FEV1

Physical
examinations

AEs

AE
discontinuations
SAEs

Vital signs
Safety laboratory
assessments
FEV1

Physical
examinations

e AEs

e AE
discontinuations

e SAEs

e Vital signs

e Safety
laboratory
assessments

e FEV1

e Physical

examinations

AEs

AE
discontinuations
SAEs

Vital signs
Safety laboratory
assessments
FEV1

PEF

Physical
examinations

AEs

AE
discontinuations
SAEs

ADRs

Vital signs
Safety laboratory
assessments
FEV1

Physical
examinations
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Pre-
planned
subgroup
s

No formal statistical
subgroup analyses were
planned.

No formal statistical
subgroup analyses were
planned.

Subgroup analyses of
the average TCRS
during the last 8 weeks
of treatment included
age, gender, race,
asthma status, ICS use,
allergen sensitivity,
geographic location, and
the occurrence of local
application site
reactions.

Subgroup analyses of the
primary and key secondary
endpoint during the last 8
weeks of treatment included
age and allergen sensitivity.

Subgroup analyses of the
average TCRS during the
last 8 weeks of treatment
included age and allergen
sensitivity.

Abbreviations: AE, adverse event; SAE, serious adverse event; FEV, forced expiratory flow; ADR, adverse drug reaction; ICS, inhaled corticosteroid; TCRS, total
combined rhinitis score; ACQ, asthma control questionnaire; AQLQ, asthma quality of life questionnaire; Ig, immunoglobulin; JRQLQ, japanese allergic rhinitis quality of life
standard questionnaire; DMS, daily medications score; DSS, daily symptom score; RQLQ, rhinitis quality of life questionnaire LABA, long-acting beta agonist; LAMA, long-
acting muscarinic antagonistic; MAOI, monoamine oxidase inhibitors; ARC, allergic rhinoconjunctivitis; AR, allergic rhinitis; SABA, short-acting B 2-agonist; PEF, peak
expiratory flow.
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B2.4 Statistical analysis and definition of study groups in the

relevant clinical effectiveness evidence

B.2.4.1 Description of study populations

Please see Table 38 for a description of the analysis populations for efficacy and
safety outcomes for the MT-04, MT-06, PO01, TO-203-31, and TO-203-32 trials.

Table 38: Overview of the study populations of the included trials

Study Description

MT-04 3647 | Total All patients who entered the trial. This analysis set includes screening
failures and was used to list reasons for screening failures and AEs
before randomisation.

FAS All randomised patients in accordance with the ICH intent-to-treat
principle. The FAS was considered the primary analysis set for the
primary, secondary, and exploratory efficacy analyses.

FAS-MI | All randomised patients who discontinued from the trial during Period 2
were included in this analysis set as if they were following the same
distribution, with regards to the first asthma exacerbation, as the
observed placebo group during the efficacy assessment period (Period
3), i.e., as if they were having no treatment effect. Thus, all subjects who
discontinued during Period 2 were included as sampled from the placebo
distribution of time to first asthma exacerbation during Period 3.

The primary efficacy analysis was conducted based on the FAS-MI
analysis set.

PP All patients in the FAS with no major protocol violations which might
influence the primary endpoint. The per-protocol (PP) analysis set was
used as a supportive analysis of the primary endpoint.

Safety Identical to the FAS. All randomised patients who discontinued from the
trial during Period 2 were included in this analysis set as if they were
following the same distribution, with regards to the first asthma
exacerbation, as the observed placebo group during the efficacy
assessment period (Period 3), i.e., as if they were having no treatment
effect.

MT-06 3448 | Total Al patients who entered the trial. This analysis set includes screening
failures and was used to list reasons for screening failures and AEs
before randomisation.

FAS All randomised patients in accordance with the ICH intent-to-treat
principle. The FAS was the primary set for all efficacy analyses.

FAS-MI Identical to the FAS dataset, except with multiple imputation of missing
data.

PP All patients in the FAS with no major protocol violations which might
influence the primary endpoint. The PP analysis set was used as a
supportive analysis of the primary endpoint.

Safety All randomised patients, i.e., the SS is identical to the FAS. The SS was
used for safety tables and listings.

P001 354 | FAS The FAS population considered all randomised patients who had received
at least 1 dose of study drug. The FAS was considered the primary
analysis set for the primary, secondary, and exploratory efficacy
analyses.

PP The PP population included all randomised patients who did not have
major prespecified protocol violations. The PP analysis set was used as a
supportive analysis of the primary endpoint and key secondary efficacy
endpoints.
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Study Description

ASaT The all-subjects-as-treated (ASaT) population included all randomised
patients who received at least 1 dose of the study drug. This population
was used for the analysis of the safety data.

TO-203-31 | FAS FAS included subjects who received IMP and had undergone efficacy
37,50 assessment irrespective of compliance with the protocol. The primary
analysis of the primary endpoint was performed in the FAS study group.

FAS-MI FAS-MI included subjects in FAS, and data on subjects who did not move
to Period 3 were imputed with data of the placebo group in Period 3. The
FAS-MI study group was used for the analyses of the key secondary
endpoint.

FAS-OC | FAS-OC included subjects who moved to Period 3 in FAS (data on
subjects who did not move to Period 3 were not imputed with data of the
placebo group in Period 3). The FAS-OC study group was used for the
sensitivity analyses of key secondary analysis of the key secondary
endpoint.

PPS Included subjects who met the following criteria in FAS:
o Treatment compliance of 80% or greater
e Subjects who were judged to have no significant protocol
deviation by the blind review meeting
Sensitivity analyses of the primary analysis of the primary endpoint were
performed in the PPS study group.

PPS-OC | Subjects who moved to Period 3 in PPS. The PPS-OC study group was
used for the sensitivity analyses of the key secondary analysis of the key
secondary endpoint.

TO-203-32 | FAS Subjects who received the IMP and recorded at least 80% (at least 45

38, 51 days) of symptom scores and medication scores in the final 8 weeks of
the study treatment period, regardless of compliance to the protocol. The
FAS set was used for primary analyses.

ITT Subjects who received the IMP and recorded symptom and medication
scores at least once. The ITT study group was used for sensitivity
analyses.

PPS Subjects without a significant protocol deviation who were included in

FAS and met the following criteria:
e Treatment compliance of 80% or greater
e Subjects who were judged to have no significant protocol
deviation by the blind review meeting
The PPS study group was used for sensitivity analyses.

Abbreviations: PPS, per-protocol set; ITT, intent-to-treat, PP, per-protocol; FAS, full analysis set; OC,
observed cases; MI, multiple imputation; ASaT, all-subjects-as-treated.

B.2.4.2 Patient dispositions

B2.4.2.1 MT-04
The patient disposition and study participation of patients in MT-04 are presented by

treatment group in Table 39, and participant disposition throughout the trial is

outlined in Figure 10.

The FAS comprised a total of 834 patients: 277 patients in the placebo group, 275
patients in the 6 SQ-HDM group, and 282 patients in the 12 SQ-HDM group.
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The PP analysis set comprised a total of 664 patients (80% of the FAS), with 228 in
the placebo group, 218 in the 6 SQ-HDM group, and 218 in the 12 SQ-HDM group.
175 patients were excluded from the PP analysis. 92 patients were excluded as they
discontinued the trial prior to Visit 9 (ICS reduction) and thus did not provide data on
the primary efficacy endpoint. Besides this, the most common reason for exclusion
from the PP set was the use of prohibited concomitant medication during baseline, or
during Period 3 (ICS reduction/withdrawal) prior to the first asthma exacerbation
(n=36). 10 patients (1%) were excluded due to IMP compliance deviations (<75%

from Visit 3 and until the end of trial).

Table 39: MT-04 patient disposition and study participation 36 4

Treatment group Placebo 12 SQ-HDM Overall
Subijects screened - - 1262
Screening failures - - 428

FAS 277 (100%) 282 (100%) 834 (100%)
PP 228 (82%) 218 (77%) 664 (80%)
Entering Period 3 @ 257 (93%) 248 (88%) 742 (89%)
Completed trial P 209 (75%) 205 (73%) 617 (74%)
Discontinuation

During entire trial 68 (25%) 77 (27%) 217 (26%)
Reason for discontinuation

Adverse event 8 (3%) 25 (9%) 45 (5%)

Lack of efficacy 2 (<1%) 1 (<1%) 4 (<1%)

Lost to follow-up 5 (2%) 3 (1%) 14 (2%)
Non-compliance with protocol 8 (3%) 7 (2%) 21 (3%)
Pregnancy 6 (2%) 1 (<1%) 8 (<1%)
Withdrawal of consent 13 (5%) 15 (5%) 44 (5%)
Other °© 26 (9%) 25 (9%) 81 (10%)
Discontinuations following an o o o
asthma exacerbation ¢ 24 (9%) 19 (7%) 65 (8%)

a. Patients who attended Visit 9 (ICS reduction) and thereby provided data for the primary efficacy analysis
b. 693 attended Visit 13 or had an asthma exacerbation fulfilling the primary endpoint (considered trial
completers)

c. 65 of the 81 'other reasons' were due to asthma exacerbations (see below) during Period 3; the remaining
reasons included travel, use of prohibited medication, or planning of pregnancy.

d. An asthma exacerbation during Period 3A (ICS reduction) was not per se requiring trial discontinuation and
patients had the possibility of continuing in the trial up to a maximum of 3 exacerbations. During Period 3B
(ICS withdrawal) the protocol specified that patients should be discontinued following an exacerbation.
Abbreviations: SQ, standardised quality; HDM, house dust mite; FAS, full analysis set; PP, per-protocol.
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Figure 10: MT-04 patient disposition 364

Screened (N=1262)

Randomised (N=834)

Excluded (N=428)

* Did not meet inclusion criteria (n=364)
» Specific IgE < class 2 (n=175)
¢  Did not have documented
reversible airway obstruction

(n=79)

* ACQscore outside required range

(n=51)

*  Negative SPT (n=42)
*  FEV1 <70% predicted (n=34)
* Declined to participate (n=45)

+_ Other (n=19)

I

Placebo (N=277)

6 5Q-HDM (N=275)

12 SQ-HDM (N=282)

|

|

* s s s = s =

Discontinued (n=20)

Adverse event (n=3)

Lack of efficacy (n=1)
Lost to follow-up (n=2)
Non-compliance (n=1)
Pregnancy (n=4)

Consent withdrawn (n=8)

Discontinued (n=38)

e & & * = e =

Adverse event (n=9)

Lack of efficacy (n=1)

Lost to follow-up (n=3)
Non-compliance (n=5)
Pregnancy (n=1)

Consent withdrawn (n=14)

Discontinued (n=34)

Adverse event (n=21)
Lack of efficacy (n=1)
Lost to follow-up (n=1)
Non-compliance (n=1)
Pregnancy (n=1)

Consent withdrawn (n=7)

Other (n=1)
I

Other (n=5)
|

Other (n=2)
[

Entered efficacy assessment

Entered efficacy assessment

Entered efficacy assessment

period (n=257)
[

period (n=237)
|

period (n=248)
|

L

Discontinued (n=48)

Adverse event (n=5)

Lack of efficacy (n=1)
Lost to follow-up (n=3)
Non-compliance (n=7)
Pregnancy (n=2)

Consent withdrawn (n=5)
Other (n=1)

Due to first asthma
exacerbation (n=24)

Discontinued (n=34)

* s s s e .

Adverse event (n=3)

Lost to follow-up (n=3)
Non-compliance (n=1)
Consent withdrawn (n=2)
Other (n=3)

Due to first asthma
exacerbation (n=22)

Discontinued (n=43)

I

Adverse event (n=4)

Lost to follow-up (n=2)
Non-compliance (n=6)
Consent withdrawn (n=8)
Other (n=4)

Due to first asthma
exacerbation (n=19)

Attended planned end-of-trial

visit or had an asthma
exacerbation fulfilling the
primary endpoint (n=237)
|

Attended planned end-of-trial

visit or had an asthma
exacerbation fulfilling the
primary endpoint (n=229)

Attended planned end-of-trial

visit or had an asthma
exacerbation fulfilling the

1

primary endpoint (n=227)
|

Included in the full analysis
set (n=257)

Included in the full analysis set

(n=237)

Included in the full analysis
set (n=248)

Abbreviations: IgE, immunoglobulin E; FEV, forced expiratory volume; ACQ, asthma control
questionnaire; SPT, skin prick test.

B2.4.2.2

outlined in Figure 11.

MT-06

The patient disposition and study participation of patients in MT-06 are presented by
treatment group in Table 40, and participant disposition throughout the trial is
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A total of 1,425 patients were screened for the trial. Of the screened patients, 433

(30%) were screening failures, which resulted in 992 patients being eligible for

randomisation. Of the randomised patients, 877 (88%) completed the trial; there was

no material overall difference between the 3 treatment groups.

Table 40: MT-06 patient disposition and study participation 34 48

Treatment group Placebo 12 SQ-HDM Overall
Subjects screened - - 1425
Screening failures - - 433

FAS

338 (100%)

318 (100%)

992 (100%)

FAS with observations @

298 (88%)

284 (89%)

879 (89%)

PP

272 (80%)

264 (83%)

805 (81%)

Completed trial

296 (89%)

284 (89%)

877 (88%)

Discontinuation

All discontinued 42 (12%) 34 (11%) 115 (12%)
Reason for discontinuation

Adverse event 7 (2%) 13 (4%) 30 (3%)
Lack of efficacy 2 (<1%) - 4 (<1%)
Lost to follow-up 5 (1%) 1 (<1%) 12 (1%)
Non-compliance with protocol 6 (2%) 4 (1%) 11 (1%)
Other 6 (2%) 6 (2%) 15 (2%)
Pregnancy 4 (1%) 1 (<1%) 6 (<1%)
Withdrawal of consent 12 (4%) 9 (3%) 37 (4%)

@ FAS with observations are subjects in FAS with observations of the primary endpoint.

Abbreviations: SQ, standardised quality; HDM, house dust mite; FAS, full analysis set; PP, per-protocol.
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Figure 11: MT-06 patient disposition
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+  Prohibited medication (n=4)
IMP compl, trial® (n=29)
IMP compl, efficacy® (n=0)
Diary non-compliance? (n=41)

+  Other (n=1)

Abbreviations: FAS=Full Analysis Set; PP=Per-protocol; IMP=Investigational Medicinal Product; incl=inclusion;
excl=exclusion; compl=compliance; DU, development unit.

2: One or more subjects had more than one reason for PP exclusion.

b: To be included in the PP, the IMP compliance in the entire trial should be above or equal to 75%.

¢: To be included in the PP, the IMP compliance during the efficacy evaluation period should comply with the
treatment stop date being less than a month (i.e 30 days) prior to the last diary record in the efficacy
evaluation period.

d: Diary non-compliance is defined as providing fewer than 21 daily diary records in the efficacy evaluation
period.

B2.4.2.3 P001

The patient disposition and study participation of patients in POO1 are presented by
treatment group in Table 41, and participant disposition throughout the trial is

outlined in Figure 12.
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The majority of randomised patients (79.2%) completed the double-blind treatment
period. There were more discontinuations in the 12 SQ-HDM group than in the
placebo group, with AEs notably being a major contributor to the difference in rates
of discontinuations. The primary reasons for trial discontinuation were withdrawal by
the subject, discontinuation due to AE, and loss to follow-up. The percentage of

patients who discontinued from the trial was higher in the 12 SQ-HDM group than in

the placebo group.

Table 41: P001 patient disposition and study participation 3% 4°

Placebo 12 SQ-HDM Overall
Subjects screened - - 4497
Screening failures - - 3015
FAS 741 (100%) 740 (99%) 1481 (99%)
PP 645 (87%) 651 (88%) 1296 (87%)
Safety set (ASaT) @ 738 (99%) 743 (101%) 1481 (99%)
Completed trial 613 (83%) 561 (76%) 1174 (79%)

Discontinuation

During entire trial

128 (17%)

179 (24%)

307 (21%)

Reason for discontinuation

Adverse event 18 (24%) 73 (10%) 91 (6%)
Lack of efficacy - 1 (0%) 1 (0%)
Lost to follow-up 29 (4%) 42 (6%) 71 (5%)
Non-compliance with study drug | 5 (1%) - 5 (3%)
Physician decision 3 (%) 2 (3%) 5 (3%)
Pregnancy 4 (1%) 1 (1%) 5 (3%)
Progressive disease - 1(1%) 1 (1%)
Protocol violation 4 (1%) 3 (4%) 7 (5%)
Technical problems 1 (%) - 1 (1%)
Withdrawal by subject 64 (9%) 56 (8%) 120 (8%)

all-subjects-as-treated.

2 Three subjects randomised to receive placebo received the incorrect treatment during the trial; these three
subjects were analysed as 12 SQ-HDM treated subjects in the ASaT population
Abbreviations: SQ, standard quality; HDM, house dust mite; FAS, full analysis set; PP, per-protocol; ASaT,
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Figure 12: P001 patient disposition 35 4°
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Pregnancy (n=1)
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Completed (N=613)
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| |

Efficacy (FAS) n=741 Efficacy (FAS) n=740
Efficacy (PP) n=645 Efficacy (PP) n=651
Safety (ASaT) n=738 Safety (ASaT) n=743

Abbreviations: DU, development unit; FAS, full analysis set; PP, per protocol; ASaT,
all subjects as treated.

B2.4.2.4 TO-203-31

The patient disposition and study participation of patients in TO-203-31 are
presented by treatment group in Table 42, and participant disposition throughout the

trial is outlined in Figure 13.

A total of 1,335 patients were screened for the trial. Of the screened patients, 509

(38%) were screening failures, which resulted in 826 patients eligible for
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randomisation. Of the randomised patients, 693 (84%) completed the trial with no

material overall difference between the 3 treatment groups.

There were more discontinuations in the 12 SQ-HDM group than in the placebo

group, with AEs most notably contributing to the difference in rates of

discontinuations. The primary reasons for trial discontinuation were withdrawal by

the subject, personal reasons, and discontinuation due to AE. The percentage of

patients who discontinued from the trial was higher in the 12 SQ-HDM group than in

the placebo group.

Table 42: TO-203-31 patient disposition and study participation®” 5

Placebo 12 SQ-HDM Overall
Subjects screened - - 1335
Screening failures - - 509

FAST

274 (100%)

276 (100%)

824 (100%)

PPS

225 (82%)

240 (87%)

689 (84%)

Entered Period 3

246 (90%)

238 (86%)

721 (88%)

Completed trial

237 (86%)

227 (82%)

693 (84%)

Discontinuation

During entire trial 32 (12%) 42 (15%) 113 (14%)
Reason for discontinuation

Adverse event 4 (1%) 10 (4%) 22 (3%)
Asthma exacerbation (Period 2) 4 (1%) 6 (2%) 11 (1%)
Withdrawal consent 8 (3%) 6 (2%) 30 (4%)
’;Jrlijadlged to be unsuitable for the 1.(0%) 3 (1%) 7 (1%)
Personal reasons 6 (2%) 9 (3%) 23 (3%)
Pregnancy 2 (1%) 1 (%) 3 (0%)
Lost to follow-up 1 (0%) 4 (1%) 6 (1%)
Other 6 (2%) 3 (1%) 11 (1%)

T Duplicate enrolment: 1 subject was enrolled at 2 different sites and assigned to the placebo and 12 SQ-HDM
groups (2 subjects excluded from overall population).
Abbreviations: SQ, standard quality; HDM, house dust mite; FAS, full analysis set; PPS, per-protocol set.
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Figure 13: Subject disposition in TO-203-3137 50
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""" Adverse event 3 | " Adverse event 2 Adverse event 2
Withdrawal consent 2 Withdrawal consent 4 Withdrawal consent 1
Ineligible subject 0 Ineligible subject 0 Ineligible subject 2
Personal reason 1 Personal reason 1 Personal reason 1
Pregnancy 1 Pregnancy 0 Pregnancy 0
Lost to follow-up 0 Lost to follow-up 0 Lost to follow-up 2
Other 2 Other 1 Other 3
Completed trial N=237 Completed trial N=229 Completed trial N=227
Met exacerbation criteria 110 Met exacerbation criteria 104 Met exacerbation criteria 104
Had planned last visit 127 Had planned last visit 125 Had planned last visit 123

Abbreviations: JAU, Japanese allergy unit; ACQ, asthma control questionnaire; GCP, good clinical practice.

B2.4.2.5 TO-203-32

The patient disposition and study participation of patients in TO-203-32 are

presented by treatment group in Table 43, and participant disposition throughout the

trial is outlined in Figure 14.

A total of 1,740 patients were screened for the trial. Of the screened patients, 794

(46%) were screening failures, which resulted in 946 patients eligible for
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randomisation. Of the randomised patients, 852 (90%) completed the trial with no

material overall difference between the 3 treatment groups.

As detailed in Table 38, FAS was used for primary analysis. ITT and PPS were used

for sensitivity analyses. ITT included subjects who received the study drug and

underwent efficacy assessment at least once. FAS included subjects who received

the study drug and recorded at least 80% (at least 45 days) of symptom scores and

medication scores during Period A, regardless of compliance to the protocol. PPS

included subjects without a significant protocol deviation whose treatment

compliance rate was at least 80% in FAS.

There were no material differences in discontinuations between the placebo group

and the 12 SQ-HDM group. The primary reasons for trial discontinuation were

withdrawal by the subject, personal reasons, and discontinuation due to AE. The

percentage of patients who discontinued from the trial due to AEs was higher in the

placebo group compared with the 12 SQ-HDM group. Of subjects who started study

treatment (n = 946), discontinuation due to lack of efficacy occurred in 1 subject in

the placebo group only.

Table 43: TO-203-32 patient disposition and study participation 3% 5!

Placebo 12 SQ-HDM Overall
Subjects screened - - 1740
Screening failures - - 794
Randomised 319 (100%) 314 (100%) 946 (100%)
ITT 317 (99%) 307 (98%) 928 (98%)
FAS 285 (89%) 281 (89%) 852 (90%)
PPS 276 (87%) 274 (87%) 829 (88%)
Completed trial 285 (89%) 281 (89%) 852 (90%)
Discontinuation (% of FAS)
During entire trial 34 (12%) 33 (12%) 94 (11%)
Reason for discontinuation (% of FAS)
Adverse event 9 (3%) 5 (2%) 21 (22%)
Rhinitis exacerbation 1 (0%) 0 (0%) 1 (1%)
Withdrawal consent 13 (5%) 13 (5%) 34 (36%)
’EJrLi]a?Iged to be unsuitable for the 2 (1%) 3 (1%) 5 (5%)
Personal reasons 5 (2%) 9 (3%) 20 (21%)
Pregnancy 1 (0%) 1 (0%) 5 (5%)
Lost to follow-up 2 (1%) 1 (0%) 5 (5%)
Other 1 (0%) 1 (0%) 3 (3%)
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Placebo | 12 SQ-HDM Overall

Abbreviations: SQ, standard quality; HDM, house dust mite; FAS, full analysis set; PPS, per-protocol set; ITT,
intention-to-treat.

Figure 14: Subject disposition in TO-203-3238 51
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Other 1 Other 1 Other 1
Completed trial (N=285) Completed trial (N=286) Completed trial (N=281)
B.2.4.3 Statistical analysis

The statistical analyses performed in the MT-04, MT-06, P0O01 TO-203-31 and TO-

203-32 trials are summarised in Table 44.
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Table 44: Summary of the statistical analysis carried out in the MT-04, MT-06, P001, TO-203-31

and TO-203-32 trials

change from

baseline to end
of trial in terms
of specific IgG4

score during
the efficacy
evaluation
period

Study MT-04 3647 MT-06 3448 P001 354 TO-203-3137-%0 TO-203-323% %1
Hypothesis | Primary efficacy Primary efficacy Primary efficacy Primary efficacy Primary efficacy
objective outcome: outcome: outcome: outcome: outcome:

o Time to first o Average TCRS e Average TCRS e Time to the first ¢ Average TCRS
moderate or during the during the final moderate or during the final
severe asthma efficacy 8 weeks of severe asthma 8 weeks of
exacerbation evaluation treatment exacerbation in treatment
during Period 3 period Key secondary Period 3, Key secondary
(ICS Key secondary efficacy outcomes: measured from | efficacy outcome:
reduction/withd | efficacy outcomes: e Average rhinitis randomisation e Average AR
rawal) e Average total DSS during the (calculating symptom score

Key secondary AR DSS during final 8 weeks of from the first (DSS) during
efficacy outcomes: the efficacy treatment day of study the final 8

e Time to first evaluation e Average rhinitis treatment) weeks of
asthma period DMS during the | Key secondary treatment
exacerbation e Average total final 8 weeks of | efficacy outcome:
with AR DMS during treatment e Time to the first
deterioration in the efficacy e Average TCS moderate or
asthma evaluation during the final severe asthma
symptoms period 8 weeks of exacerbation in
(time in days e Average overall treatment Period 3,
from start of RQLQ score e Average measured from
Period 3 to the during the AR/ARC the Period 3
first asthma efficacy symptoms started date
exacerbation evaluation assessed by (calculating
fulfilling period VAS during the from the Period
criterion a?) e Average total final 8 weeks of 3 started date)

e Immunology combined treatment
measured as allergic ARC
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Study MT-04 3647 MT-06 3448 P001 354 TO-203-3137-%0 TO-203-323% %1
against HDM
allergens
e Proportion of
patients with a
MID change in
ACQ controlled
for change in
ICS (end of trial
evaluation)
e Proportion of
patients with
MID change in
AQLQ(S)
controlled for
change in ICS
(end of trial
evaluation)
Statistical | Kaplan-Meier— The primary analysis The primary end point | FAS was used for FAS was used for
analysis estimated absolute risk | compared treatment was analysed by using | primary analyses and primary analyses. ITT
for first exacerbation groups by using a a prespecified PPS was used for and PPS were used for
for the FAS. Primary linear mixed effects nonparametric sensitivity analyses. sensitivity analyses.
and key secondary end | (LME) model, including | approach in which a For the primary FAS included subjects
points were daily the average AR between-treatment endpoint, a log rank who received the IMP
scores averaged over | symptoms score at comparison was test was performed in and recorded at least
the 8-week end of baseline as a fixed performed with the FAS. The Cox 80% (at least 45 days)
treatment efficacy effect, and country as a | Wilcoxon rank sum proportional hazard of symptom scores and
assessment period. random effect. The test. The Hodges- model was used for the | medication scores in
Significant difference FAS included all Lehmann estimate of calculation of the the final 8 weeks of the
procedure for the FAS | randomised patients in | treatment difference hazard ratio. For the study treatment
group — Kaplan-Meier | accordance with the and the corresponding | secondary endpoint, period, regardless of
—estimated absolute ICH intent-to-treat 2-sided 95% An analysis using the compliance to the
risk for first principle. The primary | confidence intervals Cox proportional protocol. ITT included
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Study

MT-04 % 4

MT-06 * %

P001 3%

TO-203-313%"-%

TO-203-323%. 51

exacerbation for the
FAS.

analysis set was the
FAS with multiple
imputations for missing
data (FAS-MI), which
conservatively treated
all patients with
missing data as having
no treatment effect.
Additional analyses for
the primary end point
were performed on the
full analysis set,
observed data (FAS),
and PP analysis set.
Key secondary end
points were similarly
analysed by means of
LME models on FAS-
MI and FAS.

(Cls) were also
reported. Treatment
difference relative to
placebo was calculated
as follows: 100%*((12
SQ-HDM-
placebo)/placebo)
based on medians (or
means for rhinitis
DMS); the 95% CIl was
based on the bootstrap
method using 10,000
iterations.

Key secondary
endpoints were
analysed in the
following order for
purposes of multiplicity
control: rhinitis DSS,
rhinitis DMS, TCS, and
VAS AR/C score. All of
these used the same
method as the primary
end point, except for
rhinitis DMS. For
analysis of rhinitis
DMS, the zero-inflated
log-normal model was
used (with treatment,
baseline asthma
status, age group, and
region as fixed effects)

hazard model was
performed in FAS-MI
(the data of subjects
who moved to Period 3
in the placebo group
was randomly imputed
as data of subjects
who did not move to
Period 3 irrespective of
the assigned treatment

group).

The primary analysis of
the primary endpoint
and the key secondary
analysis of the key
secondary endpoint
were adjusted for
multiplicity.

subjects who received
the IMP and recorded
symptom and
medication scores at
least once.

Analyses of all the
items, including the
primary analysis of the
primary endpoint, were
performed using the
LME model with the
values of the primary
endpoint

transformed to square
roots as the dependent
variables, the
treatment group and
baseline DSS
transformed to square
roots as the fixed
effects, and the trial
site as the random
effect.
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Study

MT-04 % 4

MT-06 * %

P001 3%

TO-203-313%"-%

TO-203-323%. 51

because more than
30% of the rhinitis
DMS values were zero.
95% Cls were
calculated by using the
D method. The primary
and key secondary end
points were tested in a
stepwise manner to
control for type | error
under multiple
hypotheses.

Sample
size, power
calculation

1,262 patients were
screened. 428 patients
failed screening and
834 patients were
randomised.

The power calculation
was based on the
assumption that
roughly 65% of
patients in the placebo
group would
experience an asthma
exacerbation. The
clinically relevant effect
size was based on the
available literature on
other asthma
treatments and
unpublished data from

1,425 patients were
screened. 433 patients
failed screening and
992 patients were
randomised.

The power calculation
was based on the
following assumptions:
1. Analysis was
performed based on
multiple imputations.
Patients who did not
contribute any diary
data during the last 8
weeks of treatment
were imputed as
sampled from the
observed placebo

4,497 patients were
screened. 3,015
patients failed
screening and 1,482
were randomised.

The power calculation
assumed that
approximately 645
subjects per treatment
group would be eligible
for the evaluation
period and the
absolute treatment
difference would be
based off the MT-06
trial results: a median
TCRS reduction of
1.66.

1,335 patients were
screened. 509 patients
failed screening and
826 patients were
randomised.

Based on the results of
the MT-02 trial
conducted by ALK,
assuming that 65% of
placebo-treated
subjects experience
worsening of asthmatic
symptoms during
Period 3, that the
difference in the
absolute value and the
HR compared to
placebo are 13% and
0.70

1,740 patients were
screened. 794 patients
failed screening and
946 patients were
randomised.

In an analysis of the
subgroup of cases with
a total dose of ICS of
<600 pg at
randomisation and with
TCRS of >0 before
administration in the
MT-02 trial conducted
by ALK, the difference
was 24% in the 6SQ-
HDM group and 21% in
the 3SQ-HDM group.
The mean value of
TCRS in the placebo
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Study MT-04 3647 MT-06 3448 P001 354 TO-203-3137-%0 TO-203-323% %1
a previous HDM tablet | distribution of the With this expected for 6SQ-HDM and 16% | group was 4.9 and the
trial (the MT-02 trial). TCRS. treatment difference, and 0.64 for 12 DU, (CV=SD/mean value)
The expected effect 2. Equal proportions of | the study would have a | and the proportion of was 0.82 in the same
size was estimated in 10% were imputed in >99% power for the censored subjects is subgroup. In a
the protocol and each treatment group. | primary analysis at the | 10% in simulation with SAS
formed the basis for 3. A pooled SD 5% level of Period 2 and 4% in under the hypothesis
the power calculations. | corresponding to a significance. Period 3. In a above, the power of
A reduction in the coefficient of variation | Additionally, there simulation performed about 92% was
hazard rate for time to | (CV) of 82%. would be based on these obtained, which rejects
first asthma 4. The global approximately 85% assumptions using the global null
exacerbation of hypothesis was tested | power to have the the log rank test for the | hypothesis that there is
approximately 30%, with an F-test on 2 upper bound of the period from the start of | no difference among
corresponding to a degrees of freedom at | 95% CI below 10%, Period 2 until treatment groups
Hazard ratio (HR) of 5% level of assuming a median worsening of asthma in | based on the F-test
0.70, was considered significance. TCRS score in the Period 3, the power for | with a significance
clinically relevant. 5. The pairwise placebo are of 7.54 rejecting the null level of 5% in the
hypotheses were (MT-06 results). hypothesis with 300 analysis population of
tested with a 2-sided t- subjects per treatment | 270 subjects in a group
test at 5% level of group was as shown in | of 300 subjects with a
significance. the table below. 10% dropout rate.
Therefore, the target
sample size was set at
300 subjects per
treatment group (a total
of 900 subjects).
Data The FAS-MI data set The primary efficacy The primary analysis Analyses of FAS- No missing data were
manageme | was identical to the analysis was based on | methods for the subject | Multiple Imputation imputed.
nt, patient | FAS set but had an LME model and reported outcomes (FAS-MI), FAS- The primary analysis of
withdrawal | missing data for Period | performed on the FAS | were based on Observed Case (FAS- | the primary endpoint
s 3 imputed. The FAS-MI | by using a multiple observed data only. 0OC), and PPS- and the key secondary
data set was used to imputation strategy for | Patients with no data Observed Case (PPS- | analysis of the key
analyse the primary missing data by Rubin | on a given endpoint OC) were appropriately
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Study

MT-04 % 4

MT-06 * %

P001 3%

TO-203-313%"-%

TO-203-323%. 51

efficacy endpoint. The
multiple imputation
methodology included
all prematurely
discontinued patients
as if they belonged to
the placebo group (i.e.
all randomised patients
who discontinued from
the trial during Period 2
were included in this
analysis set as if they
were following the
same distribution, with
regards to the first
asthma exacerbation,
as the observed
placebo group during
the efficacy
assessment period
(Period 3). This is as if
they were having no
treatment effect).

(data set denoted FAS-
MI). Missing data in all
treatment groups were
sampled from the
observed data of the
primary end point in
the placebo group by
using the method of
unrestricted random
sampling with
replacement.
Multiplicity for the
primary and key
secondary analyses
were controlled for by
using the Fisher least
significant difference
procedure and a
hierarchic testing
strategy.

during the efficacy
assessment period
were not evaluable for
that specific endpoint
under this approach.
Sensitivity analyses
were implemented to
address different
aspects of the missing
data issues for the
primary efficacy
endpoint, including
multiple imputation,
last observation carried
forward (LOCF), and
the longitudinal data
analysis (LDA) model.
The multiple imputation
approach focused on
the missing data due to
early dropout before
the efficacy
assessment period. All
patients in the FAS
population were
evaluable in the
multiple imputation
analysis if the subject
had non-missing
baseline value. Within
each imputation,
missing endpoint
values for patients from

performed. FAS-MI
included subjects in
FAS. Data on subjects
who did not move to
Period 3 were imputed
with data of

the placebo group in
Period 3. FAS-OC
included subjects who
moved to Period 3 in
FAS (data on subjects
who did not move to
Period 3 were

not imputed with data
of the placebo group in
Period 3). PPS-OC
included subjects who
moved to Period 3 in
PPS.

In other secondary
analyses, analyses
without imputation of
missing values and
analyses at the last
administration point
using LOCF were
performed.

secondary endpoint
were adjusted for
multiplicity. To adjust
multiplicity, Fisher’s
least significant
difference was used to
perform a

test.
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Study MT-04 3647 MT-06 3448 P001 354° TO-203-313":%0 TO-203-323% 51
both treatment groups
were imputed by
random samples drawn
from the distribution of
average TCRS from
placebo-treated
patients.

a Criterion a defines a moderate asthma exacerbation as that the patient should experience nocturnal awakening(s) due to asthma requiring SABA use for at least 2
consecutive nights or an increase of minimum 0.75 in DSS from baseline value on at least 2 consecutive days.

Abbreviations: SQ, standard quality; HDM, house dust mite; FAS, full analysis set; PP, per-protocol; CV, coefficient of variation; Cl, confidence interval; MI, multiple
imputations; PPS, per-protocol set; OC, observed case; DSS, daily symptom score; DMS, daily medication score; VAS, visual analogue scale; TCRS, total combined rhinitis
score; ICS, inhaled corticosteroid; Ig, immunoglobulin; RQLQ, rhinoconjunctivitis quality of life questionnaire; AR, allergic rhinitis; ARC, allergic rhinoconjunctivitis; LOCF,
last observation carried forward; LDA, longitudinal data analysis; IMP, investigational medicinal product; HR, hazard ratio.
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B2.5

evidence

Critical appraisal of the relevant clinical effectiveness

Table 45 assesses the relevant clinical effectiveness evidence, using criteria taken

from the NICE User Guide [8]. Please see Appendix P for a full quality assessment.

Table 45: Quality assessment of the MT-04, MT-06, and P001 trials

Question

MT-04

36, 47

MT-06

34, 48

PO01

35, 49

TO-203-
31

37, 50

TO-203-
32

38, 51

Was randomisation carried
out appropriately?

Yes

Yes

Yes

Yes

Yes

Was the concealment of
treatment allocation
adequate?

Yes

Yes

Yes

Yes

Yes

Were the groups similar at
the outset of the study in
terms of prognostic
factors?

Yes

Yes

Yes

Yes

Yes

Were the care providers,
participants and outcome
assessors blind to
treatment allocation?

Yes

Yes

Yes

Yes

Yes

Were there any
unexpected imbalances in
drop-outs between
groups”?

No

No

No

No

No

Is there any evidence to
suggest that the authors
measured more outcomes
than they reported?

No

No

No

No

No

Did the analysis include an
ITT analysis? If so, was
this appropriate and were
appropriate methods used
to account for missing
data?

Yes

Yes

Yes

Yes

Yes
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B2.6 Clinical effectiveness results of the relevant studies

The following sections outline the clinical effectiveness results for the primary and
secondary endpoints for the MT-04 and TO-203-31 (adult AA population), MT-06
(adult AR population), and PO01 and TO-203-32 (adolescent and adult AR

population) trials.

B.2.6.1 MT-04

Primary endpoint

The primary endpoint for the MT-04 trial was the time to first moderate or severe
asthma exacerbation during period three (the ICS reduction/withdrawal phase). The
primary efficacy analysis was conducted based on the FAS-MI, the FAS, and the PP

analysis set (see Table 46).

12 SQ-HDM was associated with a statistically significant reduction in the risk of a
moderate or severe asthma exacerbation compared with placebo, as measured by a
31% risk reduction (HR: 0.69 [95% CI, 0.50-0.96], p=0.03) of the probability of a
moderate-to-severe asthma exacerbation in FAS-MI population compared to
placebo. These results were similarly significant for 12-SQ-HDM compared to
placebo in the FAS population with a 34% risk reduction (HR: 0.66 [95% CI, 0.47-
0.93], p=0.02), as shown in Table 46 . For 12 SQ-HDM, both the FAS-MI and FAS
results for the primary analysis met the prespecified clinically relevant reduction in
HR for time to first asthma exacerbation of 30% (HR <0.70).

The efficacy analysis of time to first moderate or severe asthma exacerbation for the
PP analysis set supported the efficacy estimate of the primary analysis; however,
this was without power to reach statistical significance. For the comparison of 12 SQ-
HDM versus placebo, the HR was 0.73 (p=0.0867).
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Figure 15: MT-04 — Kaplan-Meier plot of the probability of having the first moderate or severe
asthma exacerbation (FAS population) 36
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£ & = 12 SQ-HDM tablet
_J-J T T I T T 1
Beginning 30 60 90 120 150 180
of Period 3
Time During ICS Reduction, d
No. at risk
Placebo 257 228 200 188 171 163 109
6 SQ-HDM tablet 237 224 207 201 187 171 122
12 SQ-HDM tablet 248 228 214 207 189 180 121

From early on in the ICS reduction/withdrawal period, there was a difference
between the active groups and placebo. The Kaplan-Meier plot shows evidence that
the time to the first exacerbation experienced by 25% of the subjects was between
90 and120 days for placebo, and above 180 days for 12 SQ-HDM.
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Table 46: MT-04 - Summary of the main efficacy results in AA adults 3647

MT-04 (MITRA) results 12 SQ-HDM Placebo Efficacy 12 SQ-HDM over placebo
N n (%) N n (%) HR [95% CI] Risk p-value
reduction?

Primary endpoint

Any exacerbation. moderate or severe 282 59 (21%) 277 83 (30%) | 0.69[0.50,0.96] 31% 0.027
(FAS-MI)®

Any exacerbation, moderate or severe 248 59 (24%) 257 83 (32%) | 0.66[0.47,0.93] 34% 0.017
(FAS)°

Predefined analyses of components of the primary endpoint

Nocturnal awakening or increase in 248 39 (16%) 257 57 (22%) | 0.64 [0.42;0.96] 36% 0.031
symptoms °

Time to first asthma exacerbation with 248 18 (7%) 257 32 (12%) | 0.52[0.29,0.94] 48% 0.029
increased use of SABA°®

Time to first asthma exacerbation with 248 30 (12%) 257 45 (18%) | 0.58 [0.36,0.93] 42% 0.022
deterioration in lung function °

Time to first severe asthma exacerbation © 248 10 (4%) 257 18 (7%) | 0.49[0.23,1.08] 51% 0.076

N: number of subjects in treatment group with data available for the analysis.

n (%): number and percentage of subjects with first exacerbation

CL: confidence limits.

aEstimated by HR.

b FAS-MI: full analysis set with multiple imputations. The analysis treats subjects who discontinued the trial before the efficacy assessment period as placebo subjects.
¢ FAS: full analysis set. All available data used to its full extent, i.e., including all subjects who provided data during the efficacy assessment period.
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Secondary endpoints

For all three predefined analyses of the components of a moderate asthma
exacerbation, there was a statistically significant treatment effect of 12 SQ-HDM over

placebo.

For 12 SQ-HDM, there was a statistically significant reduction compared with
placebo in the time to first asthma exacerbation, with: deterioration in asthma
symptoms (HR: 0.64 [95% CI, 0.42-0.96], p= 0.03), increased SABA use (HR: 0.52
[95% CI, 0.29-0.94], p=0.03), and deterioration in lung function (HR: 0.58 [95% ClI,
0.36-0.93] p=0.02) in the FAS population, as shown in Table 46 .

Furthermore, 12 SQ-HDM was also associated with a meaningful numerical 51% risk
reduction (HR: 0.49 [95% CI, 0.23-1.08], p=0.08) in the time to first severe asthma
exacerbation compared with placebo in the FAS population. This relationship was
not statistically significant. However, the trial was not powered to investigate this
endpoint; the low number of recorded events may be the primary reason for failing to

reach statistical significance.

The analysis of change from baseline to Visit 13 (end of trial) for specific IgG4
against D. pteronyssinus and D. farinae, showed highly statistically significant
changes associated with 12 SQ-HDM (p<0.0001) (see Table 47). There were almost
no changes from baseline in the placebo group over the trial, whereas the specific
IgG4 levels for both HDM species were significantly increased from baseline after
approximately 4 weeks of treatment in the 12 SQ-HDM group. Additionally, specific
IgE remained largely unchanged in the placebo group throughout the trial, and the
analysis of change from baseline in log10(IgE) showed statistically significant
differences to placebo for 12 SQ-HDM at every timepoint measured (p<0.001).

Table 47: Efficacy analysis of specific IgG4 against HDM allergens3® 47
12 SQ-HDM vs. placebo

Difference in change from
baseline to end of trial p-value
Specific 1IgG4 (D. pteronyssinus) 0.595 <0.0001
Specific IgG4 (D. farinae) 0.595 <0.0001
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For the analysis of asthma control, more subjects in the 12 SQ-HDM group had a
clinically relevant improvement in ACQ score than in placebo at Visit 13 (50% for 12
SQ-HDM and 43% for placebo). However, as shown in Table 48, in the analysis
controlled for change from baseline in ICS, there were no statistically significant
differences between the 12 SQ-HDM and placebo in the proportion of subjects with

improvement.

For the analysis of asthma QoL, more subjects in the 12 SQ-HDM groups had a
clinically relevant improvement in AQLQ(S) score than in placebo at Visit 13 (55%
for 12 SQ-HDM and 47% for placebo). However, in the analysis controlled for
change from baseline in ICS, there were no statistically significant differences

between the groups in the proportion of subjects with improvement (see Table 48).

Table 48: Efficacy analysis of ACQ and AQLQ (FAS dataset)

12 SQ-HDM vs. placebo
Odds ratio p-value
ACQ controlled for ICS 1.31 0.215
AQLQ(S) controlled for ICS 0.97 0.893

A post-hoc analysis was conducted on the SF-36 data collected during the trial.

Detail on the results of this analysis is provided in Section B.3.5.

B.2.6.2 MT-06

Primary endpoint 34 48

The primary endpoint for the MT-06 trial was the average TCRS during the primary

efficacy evaluation period (Period 3; between Visit 7 and Visit 8).

The primary efficacy analysis was based on an LME model and performed on the
FAS-MI analysis set. Supporting analyses of the primary endpoint used the same
LME model in the FAS, PP, and FAS with imputation of missing data using the LOCF
method (FAS-LOCF).

As shown in Figure 16 and Table 49, 12 SQ-HDM was associated with a significant
reduction in AR medication use and symptoms in AR patients, as demonstrated by a
significant reduction in the TCRS compared with placebo in the FAS-MI population
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(absolute difference: 1.09 [95% CI 0.35-1.84], p=0.004). These results were similarly
significant for the FAS population, with a relative reduction of 18.2% (absolute
difference: 1.22 [95% CI, 0.49-1.96], p=0.001) in the TCRS compared with placebo.

Figure 16: MT-06 - Adjusted means of the TCRS over time (FAS population) 34
11+
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Error bars represent pairwise comparisons between each of the active dose and placebo
groups. Asterisks designate statistically significant differences from placebo.

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved Page 115 of 265



Table 49: MT-06 - Summary of the main efficacy results in AR adults 34 48

12 SQ-HDM Placebo Treatment effect p-value

MT-06 (MERIT) results n Score n Score Absolute difference Relative
(95%CI) © difference®

Total combined rhinitis score (TCRS)
FAS-MI @ (adjusted mean) 318 5.71 338 6.81 1.09 [0.35,1.84] 0.004
FAS ® (adjusted mean) 284 5.53 298 6.76 1.22 [0.49,1.96] 18% 0.001
FAS ° (median) 284 5.88 298 7.54 1.66 22%
Rhinitis symptoms score (DSS)
FAS-MI (adjusted mean) 318 2.84 338 3.31 0.47 [0.11;0.82] 14% 0.01
FAS ® (adjusted mean) 284 2.76 298 3.30 0.54 [0.18,0.89] 16% 0.003
FAS ° (median) 284 2,98 298 3.98 1 25%
Rhinitis medication score (DMS)
FAS-MI 318 2.32 338 2.86 0.54 [0.01;1.07] 19% 0.045
FAS ° (adjusted mean) 284 2.22 298 2.83 0.60[0.08,1.13] 21% 0.024
FAS® (median) 284 2.83 298 4 1.17 29%
Total combined rhinoconjunctivitis score (TCS)
FAS® (adjusted mean) 241 7.91 257 9.12 1.21[0.13,2.28] 13% 0.029
FAS ° (median) 241 8.38 257 10.05 1.67 17%
Rhinoconjunctivitis quality of life questionnaire (RQLQ(S)) score
FAS ® (adjusted mean) 229 1.38 240 1.58 0.19 ©[0.02;0.37] 12% 0.031
FAS ° (median) 229 1.25 240 1.46 0.21 14%

n: number of subjects in treatment group with data available for the analysis. CL: confidence limits.

a FAS-MIT full analysis set with multiple imputations. The analysis treats subjects who discontinued the trial before the efficacy assessment period as placebo subjects. For
the primary analysis (FAS-MI), only the absolute difference was prespecified.
b FAS: full analysis set. All available data used to its full extent, i.e., subjects who provided data during the efficacy assessment period.
¢ Absolute difference placebo minus 12 SQ-HDM, 95% confidence limits.

4 Relative difference to placebo: placebo minus 12 SQ-HDM divided by placebo.
¢ The difference between 12 SQ-HDM and placebo was primarily driven by differences in three domains: sleep problems, practical problems, and nose symptoms.
fOdds ratio for having a rhinitis exacerbation: 12 SQ-HDM over placebo.
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Secondary endpoints

For the predefined key secondary endpoints evidencing the impact on AR
medication use and AR symptoms in AR patients, treatment with 12 SQ-HDM was
shown to result in a significant improvement in both DSS (FAS-MI absolute
difference: 0.47 [95% CI1 0.11,0.82], p=0.001) and DMS (FAS-MI absolute difference:
0.54 [95% CI1 0.01,1.07], p=0.045) compared with placebo. These results were
similarly significant for the FAS population (DSS absolute difference: 0.54 [95% CI
0.18,0.89], p=0.003; DMS absolute difference: 0.60 [95% CI 0.08,1.13], p=0.024).

In addition, 12 SQ-HDM was associated with a significant improvement in the QoL,
as demonstrated by an improvement in RQLQ score compared with placebo
(absolute difference: 0.19 [95% CI1 0.02,0.37], p=0.031) in the FAS population. The
significant reduction in RQLQ score with 12 SQ-HDM compared to placebo was
evident after 24 weeks of treatment and onwards to Week 52, as shown in Figure
17a. Figure 17b also shows that 12 SQ-HDM'’s significant reduction in overall RQLQ
score when compared to placebo is apparent for 4 of the 7 RQLQ individual
domains: nasal symptoms, non-nose/eye symptoms (this measures fatigue, thirst,
reduced productivity, tiredness, poor concentration, headache and feeling worn out),

practical problems, and sleep impairment.

Figure 17: MT-06 - RQLQ scores (FAS population) 34 .
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B.1.1 a. Scores are shown as adjusted means. Asterisks designate statistically significant differences
from placebo. b. Adjusted means of the overall RQLQ(s) score over time for the 3 treatment
groups (FAS). Error bars represent pairwise comparisons between each of the active dose and
placebo groups. Asterisks designate statistically significant differences from placebo.

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved Page 117 of 265



The TCS, which includes conjunctivitis symptoms and medications, was significantly
reduced by 1.21 (p=0.029) in the 12 SQ-HDM group compared to placebo.

The pharmacodynamic endpoints were analysed for a limited subset of the overall
trial population, i.e., only for subjects in Germany who consented (n=74; 7.5% of the
overall trial population). Specific IgE and IgG4 against D. pteronyssinus and D.
farinae, respectively, were assessed at Visit 1 (Week 0), 3 (Week 4), 4 (Week 14), 5
(Week 24) and 8 (Week 52). Immediately after initiation of 12 SQ-HDM, the level of
specific IgG4 followed a steady increase during the entire trial, and the level of
specific IgE increased and reached a peak 4 weeks after treatment start, after which
the level slightly decreased. No changes over time in the level of specific IgG4 or IgE
were observed for the placebo group. The difference between 12 SQ-HDM and

placebo was statistically significant at all visits after initiation of treatment.

Post-hoc analyses of days with a rhinitis exacerbation were also conducted. This
post-hoc endpoint was analysed with or without the use of rhinitis symptomatic
mediation. A rhinitis exacerbation was defined as a day where the subject returned
to the high level of symptoms required for trial inclusion: a rhinitis symptom score of
at least 6, or at least 5 with one symptom rated severe. Rhinitis symptomatic
medication included desloratadine tablets and/or nasal steroid. In the 12 SQ-HDM
group, the percentage of days with a rhinitis exacerbation was significantly reduced
by more than 50% (OR: 0.45 [95% CI 0.28,0.72], p=0.001) compared to placebo.
Similarly, days with a rhinitis exacerbation despite the use of symptomatic
medication were statistically significantly reduced by 47% (OR: 0.51 [95% CI
0.32,0.81], p=0.005) in the 12 SQ-HDM group compared to placebo.

The percentage of symptom-free days in the efficacy evaluation period was
increased in the 12 SQ-HDM group compared to placebo. This increase compared to
placebo was statistically significant for 12 SQ-HDM (OR: 2.28 [95% CI 1.28, 4.07], p
= 0.005).

A post-hoc analysis was conducted on the EQ-5D data collected during the trial.

Detail on the results of this analysis is provided in Section B.3.5
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B.2.6.3 P001

Primary endpoint

The primary endpoint for the PO01 trial was the average TCRS during the primary
efficacy evaluation period, performed on observed data during the final

approximately 8 weeks of treatment for the FAS population.

As shown in Table 50, the average TCRS during the last 8 weeks of treatment was
lower in the 12 SQ-HDM group than in the placebo group. The relative treatment
difference between the groups was -17.2% (95% CI -25.0% -9.7%), and the
between-treatment difference based on medians was statistically significant
(Hodges-Lehmann estimate of shift, median: -0.80 [95% CI -1.20,-0.4], p<0.001).

The results of the primary analysis were also corroborated by 4 parametric
supportive analyses based on the FAS population: the ANCOVA model, the LDA
model, the ANCOVA model with multiple imputation method, and the ANCOVA
model with LOCF. The ANCOVA model (with observed data only) provided an
alternative approach to the primary nonparametric approach to analyse the data. The
other 3 supportive analyses — ANCOVA-based with multiple imputation and with
LOCF imputation as well as the LDA method — assessed the impact of missing data

to the primary analysis result (Table 51).
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Table 50: P001 - Summary of the main efficacy results in AR adolescents and adults 3% 4°

Total combined rhinitis score (TCRS)

Relative treatment

Hodes-Lehman

Treatment n Mean score Median score diffezence b estimatt: of shift 2 p-value
[lower, upper] (95% Cl) (95% ClI)

Total Combined Rhinitis Score (TCRS), nonparametric analysis
12 SQ-HDM 566 4.67 4.10[2.0, 6.4] 17.2% -0.80 <0.001
Placebo 620 5.49 4.95[2.7,7.6] (-25.0,-9.7) (-1.20, -0.40)
Rhinitis symptoms score (DSS), nonparametric analysis
12 SQ-HDM 566 3.83 3.55[1.9, 5.3] -15.5% -0.60 <0.001
Placebo 620 4.46 4.20[2.3, 6.3] (-24.4,-7.3) (-1.00, -0.30)
Total combined rhinoconjunctivitis score (TCS), nonparametric analysis
12 SQ-HDM 566 6.40 5.50[2.5. 8.8] -16.7% -1.10
Placebo 620 7.62 6.60 [3.6, 10.4] (-24.6, -4.0) (-1.70, -0.60) <0.001
Average VAS score, nonparametric analysis
12 SQ-HDM 540 42.29 41.40 [24.9, 59.3] -16.0% -6.10 <0.001
Placebo 685 47.96 49.30 [29.4, 65.2] (-22.7,-8.3) (-9.10, -3.10)

. c Relative treatment Difference in

Mean score Estlmga;;d (r:rll ean difference ® estimate means p-value
(35% CI) (95% Cl) (95% CI)°©

Rhinitis medication score (DMS), zero-inflated log-normal analysis
12 SQ-HDM 566 0.84 0.65 (0.45. 0.85) -18.4% -0.15 0.154
Placebo 620 1.03 0.79 (0.56, 1.02) (-41,4.3) (-0.35, 0.05)

2The 95% confidence interval for median difference was based on the Hodges-Lehmann estimator.
b Treatment difference relative to placebo based on medians was calculated as (12 SQ-HDM — placebo)/placebo*100%; confidence interval was calculated
by the bootstrap method using 10,000 iterations
¢ Analysis via zero-inflated log-normal model with treatment, baseline asthma status, age group, and region as fixed effects. Model estimate mean and the
associated 95% Cl based on delta method were reported
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Table 51: Sensitivity analysis of average Total Combined Rhinitis Score (FAS) 35 49
Least
Treatment n squares (LS)
mean
Average Total Combined Rhinitis Score (TCRS) during last 8 weeks of Treatment (ANCOVA model)

12 SQ-HDM 566 4.67
Placebo 620 5.49
Average Total Combined Rhinitis Score (TCRS) during last 8 weeks of Treatment (LDA model)
12 SQ-HDM 566 4.66
Placebo 620 5.42
Average Total Combined Rhinitis Score (TCRS) during last 8 weeks of Treatment (Multiple Imputation Method)
12 SQ-HDM 740 4.67
Placebo 741 5.49
Average Total Combined Rhinitis Score (TCRS) during last 8 weeks of Treatment (LOCF Method)
12 SQ-HDM 566 4.67

Placebo 620 5.48

a Back-transformed LS means, treatment difference and the associated 95% CI| were reported. Treatment difference relative to placebo based on LS
means was calculated by (12 SQ-HDM — placebo)/placebo*100%; the confidence interval was calculated by the bootstrap method using 10,000 iterations
or delta method.

ANCOVA model with square root transformed daily TCRS scores as response. The model included treatment, day, treatment-by-day interaction, baseline
asthma status, age group, and region as fixed effects and subjects as random effects, and included baseline endpoint value as a covariate. The Toeplitz
covariance matrix was used to model the correlation among repeated measurements.

For the multiple imputation method, missing data in both treatment groups were imputed using the sample distribution of TCRS observed from the placebo
group. The same ANCOVA model was applied. Rubin’s strategy was used to combine multiple estimates.

For the LOCF method, missing daily data during the last 8 weeks of treatment from both groups were imputed with the last observation carried forward.
Only the TCRS recorded during the last 8 weeks of treatment was used to impute the missing scores. The same ANCOVA model was applied.

Relative treatment difference ? | Treatment difference ? (95%

(95% CI) cl) p-value

-17.5% (-25.2, -8.8) -0.75 (-1.18, -0.32 <0.001

-18.4% (-31.0,-6.5) -0.71 (-1.22,-0.20) <0.001

12.3% (-17.8, -6.9) -0.54 (-0.986, -0.11) 0.031

-17.3% (-25.2, -8.5) -0.74 (-1.17, -0.31) <0.001
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Secondary endpoints

For the predefined key secondary endpoints evidencing the impact of 12 SQ-HDM
on AR medication use and AR symptoms in AR patients, results of the rhinitis DSS
analysis showed a statistically significant and lower average rhinitis DSS in the 12
SQ-HDM group when compared with the placebo group during the last 8 weeks of
treatment. The relative treatment difference between the groups was -15.5% (95%
Cl, -24.4%, -7.3%), and the between-treatment difference based on medians was
statistically significant (Hodges-Lehmann estimate of shift, Median: -0.60 [95% CI -
1.00,-0.30], p<0.001) (Table 50).

The average rhinitis DMS was numerically lower in the 12 SQ-HDM group than in the
placebo group. However, the treatment difference was not statistically significant
compared to placebo. In a review of the data, it was determined that rescue
medications were not utilised by the majority of subjects: 337 (59.5%) and 336
(54.2%) subjects in the 12 SQ-HDM and placebo treatment groups, respectively, had
a rhinitis DMS equal to zero. Due to a large proportion of subjects not using any
rescue medication, the zero-inflated log-normal model was used, as prespecified in
the protocol, to analyse the average rhinitis DMS for the FAS population during the
last 8 weeks of treatment. The relative treatment difference between the groups was
-18.4% (95% ClI, -41.0%, 4.3%), and the between-treatment difference based on
means was not statistically significant (Hodges-Lehmann estimate of shift, mean: -
0.15[95% CI -0.35,0.05], p=0.154) (Table 50).

Subjects from the 12 SQ-HDM group reported fewer symptoms on the VAS
compared to the placebo group. These results correspond with the reduction in the
DSS observed in the 12 SQ-HDM-treated subjects. Treatment with 12 SQ-HDM was
associated with a significant improvement (p<0.001) in patient QoL (as measured by
average AR/ARC VAS scores). However, the relative treatment difference between
the groups (-16.0%; 95% ClI, -22.7%, -8.3%) cannot be considered confirmatory due
to the prespecified multiplicity control strategy for this trial.

The average TCS, which includes conjunctivitis symptoms and medications, was

statistically lower (p<0.001) in the 12 SQ-HDM group than in the placebo group.
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However, this result cannot be considered confirmatory due to the prespecified

multiplicity control strategy for this trial.

Specific IgE and 1gG4 against D. pteronyssinus and D. farinae, respectively, were
assessed at Visit 2 (baseline), 6 (Week 4), 8 (Week 20), and 11 (final week of
dosing). Compared with baseline, treatment with 12 SQ-HDM resulted in an increase
in HDM-specific IgE levels, followed by a slight decrease over time. Similarly, IgG4

levels increased over time.

The RQLQ(S) was statistically lower (p<0.001) in the 12 SQ-HDM group than in the
placebo group, and there were no notable differences between treatment groups for
any of the EQ-5D-5L dimensions or for the EQ-VAS.

B.2.6.4 TO-203-31

Primary endpoint

The primary endpoint for the TO-203-31 trial was consistent with the primary
endpoint of the MT-04 trial: the objective was to analyse the time from randomisation
to the first moderate or severe asthma exacerbation during Period 3. The primary
efficacy analysis was conducted based on the FAS analysis set. A summary of the

results of primary and key secondary endpoints is provided in Table 52.

No significant difference was found between 12 SQ-HDM and placebo in the time
from randomisation to first moderate or severe asthma exacerbation during Period 3
of the TO-203-31 trial (HR:0.97 [95% CI: 0.74—1.27] p=0.8285).

The Japanese guidelines for well-controlled adult asthma °7 differ from the GINA
guidelines 3'. The TO-203-31 trial included patients with a mean score of 1.0 to 1.5
points on the ACQ at randomisation. However, 27% of those patients had no
daytime asthma symptoms and nocturnal awakening for a week before
randomisation. As reported in Tanaka et al., 2020 37, the GINA criteria allow asthma
symptoms or SABA use twice a week or less in the definition of ‘well-controlled’
asthma, whereas the Japanese guidelines includes only those patients who have no
asthma symptoms and do not need to use SABA meaning they were patients with
likely well-controlled asthma on the basis of GINA criteria.
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To account for this difference, Tanaka et al., 2020 conducted a subgroup analysis on
the primary endpoint for the subgroup of subjects who required SABA during the
baseline period to more closely align with European guidelines. In this subgroup, 12
SQ-HDM was associated with a reduction in the risk of a moderate or severe asthma
exacerbation compared with placebo (HR: 0.71 [95% CI, 0.49-1.02], p=0.061),
similar to the results in the European MT-04 trial 3. The inclusion of subjects
considered to have sufficiently controlled asthma according to GINA criteria may be

the reason the TO-203-31 trial did not meet its primary and secondary endpoints.
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Table 52: TO-203-31 - Summary of the main efficacy results in AA adults with or without AR37- %0

12 SQ-HDM Placebo Efficacy 12 SQ-HDM over placebo

TO-203-31 results o 0 o a Risk b

N n (%) N n (%) HR [95% CI] reduction p-value
Primary endpoint
érxsixacerbat'on’ moderate or severe | 76 | 404 (38%) | 274 | 110 (40%) | 0.971[0.74,1.27] NR 0.8285
?F[‘g,’;"acerbat'on’ moderate or severe |, 88 (37%) 225 87 (39%) | 0.984[0.73,1.32] NR 0.9158
Secondary endpoint
Any exacerbation, moderate or T 0 t o
severe, from Period 3 (FAS-MI) 276/238 104 (38%) | 274/246 110 (40%) | 0.945[0.73,1.23] NR 0.6750
Any exacerbation, moderate or o o
severe, from Period 3 (FAS-OC) 238 104 (44%) 246 110 (45%) | 0.924 [0.71,1.21] NR 0.5653
Other secondary endpoints (FAS)
Any exacerbation due to asthmatic 276 46 (17%) 274 63 (23%) | 0.753 [0.52,1.10] NR 0.1409
symptoms score
Any exacerbation due to lung function 276 30 (11%) 274 22 (8%) | 1.410[0.81,2.45] NR 0.2379
test value
Moderate exacerbation 276 84 (30%) 274 95 (35%) | 0.909 [0.68,1.22] NR 0.5248
Severe exacerbation 276 20 (7%) 274 15 (6%) 1.366 [0.70,2.70] NR 0.3361
N: number of subjects in treatment group with data available for the analysis.
n (%): number and percentage of subjects with first exacerbation
CL: confidence limits.
a: Cox proportional hazard model
b: log rank test
T:number of subjects analysed/number of subjects who started Period 3
Abbreviations: FAS, full analysis set; PPS, per-protocol set; MI, multiple imputations; OC, observed case; NR, no reduction.
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Secondary endpoints

The key secondary endpoint was the time to the first moderate or severe asthma
exacerbation in Period 3, measured from the Period 3 start date. This analysis was
performed on the FAS-MI and the FAS-OC data sets.

For the FAS-MI, the observed data of placebo-treated subjects who moved to Period
3 were randomly imputed for subjects who discontinued the study treatment in
Period 2 and subjects who did not move to Period 3 because ACQ was >1.5
immediately before the start of Period 3. The HR of the 12 SQ-HDM group versus
the placebo group was 0.945 (95% CI: 0.725-1.232). No significant difference was
found (p=0.6750).

For the FAS-OC, data were not imputed for subjects who were censored in Period 2
and who started Period 3 in FAS. The analysis results in FAS-OC were similar to
those in FAS-MI. No significant difference was found in the analyses of the 12 SQ-
HDM group versus the placebo group using the Cox proportional hazard model
(p=0.5653). Although there was no difference among dose groups in the proportion
of subjects who did not experience an asthma exacerbation until 90 days after the
start of Period 3 (i.e., ICS 50% tapering period), the active groups had a greater
number of subjects who did not experience an asthma exacerbation than the

placebo group thereafter (i.e., ICS 100% withdrawal period).

Additional secondary endpoints included the frequency of moderate or severe
asthma exacerbations and the reason for the exacerbation in Period 3. The
frequency of moderate or severe asthma exacerbation was similar between the
treatment groups for entire Period 3, Period 3A, and Period 3B. The most common
reason for moderate asthma exacerbation was Reason “a” (SABA-requiring
nocturnal awakening due to asthmatic symptoms for at least 2 consecutive nights or
an increase in the symptom score* by 20.75 for at least 2 consecutive days
compared to the mean score for 2 weeks prior to the first day of Period 2) in all
treatment groups. The maijority of reasons for severe asthma exacerbation were

[Pl

Reason “e” (systemic corticosteroids required to treat asthma).
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For the analysis of asthma control, the adjusted mean of individual ACQ scores at
the final observation was slightly higher than 1.0 in the placebo and 12 SQ-HDM
groups. In the analysis using the linear mixed-effect model, no significant difference

was found in the 12 SQ-HDM group compared to the placebo group (p=0.6124).

The results of the analysis of QoL (as measured by AHQ-JAPAN) found no
significant difference for the mean QoL scores by category between the 12 SQ-HDM

group and the placebo group.

For the assessment of lung function, there was no significant difference found
between the 12 SQ-HDM group and the placebo group for the adjusted mean of
FEV1, %FEV1, PEF in the morning, or PEF in the evening.

B.2.6.5 TO-203-32

Primary endpoint

The trial’s primary endpoint was consistent with the primary endpoint of the MT-06
and P001 trials, with the objective to analyse the average TCRS during the efficacy
evaluation period (last 8 weeks of treatment) in the FAS analysis set. A summary of

the results of primary and key secondary endpoints is provided in Table 53.

12 SQ-HDM was associated with a significant reduction in AR medication use and
symptoms in AR patients, as demonstrated by an adjusted mean difference of -0.99
(p=0.0001), and a ratio of the adjusted mean TCRS for 12 SQ-HDM to placebo of
0.81 [95% CI: 0.72, 0.90], indicating a 19% relative reduction. These results were
supported by LME and Mixed Models for Repeated Measures (MMRM) analyses in
the PPS and ITT populations.
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Table 53: TO-203-32: Summary of the main efficacy results in AR adults and adolescents 3% 51

12 SQ-HDM Placebo Treatment effect p-value
T0-203-32 results Difference of _Ratio of Relative

n Score n Score adjusted mean adjusted mean difference

(95%Cl) (95%Cl)

Total combined rhinitis score (TCRS) (mean)
FAS 281 4.14 285 5.14 -0.99 [-1.5,-0.48] 0.81[0.72,0.90] 19% 0.0001
ITT (MMRM) 307 4.14 317 5.15 -1.00 [-1.49,-0.51] 0.81[0.72,0.90] 20% <0.0001
PPS (LMEM) 274 4.16 276 5.12 -0.96[-1.48,-0.45] 0.81[0.73,0.91] 19% 0.0002
Rhinitis symptom score (DSS) (mean)
FAS 281 3.87 285 4.75 -0.87 [-1.32,-0.43] 0.82[0.73,0.90] 18% 0.0001
ITT (MMRM) 307 3.88 317 4.77 -0.89 [-1.32,-0.46] 0.81[0.73,0.90] 23% <0.0001
PPS (LMEM) 274 3.90 276 4.74 -0.84 [-1.29,-0.39] 0.82[0.74,0.91] 22% 0.0003
Rhinitis medication score (DMS) (mean)
FAS | 281 | o1 | 285 | 015 | -0.05[-011,001 | 068[0.40,1.11] |  32% 0.1244
Total combined rhinoconjunctivitis score (TCS) (mean)
FAS 281 5.3 285 6.64 -1.34 [-2.04,-0.65] 0.80[0.71,0.90] 20% 0.0002

Abbreviations: MMRM, mixed model repeated measures; LMEM, linear mixed effects model; Cl, confidence interval; FAS, full analysis set; PPS, per-
protocol set; ITT, intention-to-treat; SQ, standard quality; HDM, house dust mite.
For the primary endpoint, the linear mixed effects model includes the square-rooted average of the values during period A as the dependent variable,

treatment groups and square-rooted average of DSS during baseline period as fixed effect, and clinical sites as random effect. Back-transformed adjusted
mean, differences, and ratios are calculated.
2 Relative difference to placebo: placebo minus 12 SQ-HDM divided by placebo.
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Secondary endpoints

The key secondary endpoint was analysis of the average AR DSS during the last 8
weeks of treatment in FAS. Similar to the primary analysis of the primary endpoint,
the adjusted mean of rhinitis DSS in patients receiving 12 SQ-HDM was reduced
compared with patients receiving placebo, with an adjusted mean difference of -0.87
(p=0.0001) and a ratio of the adjusted mean of 0.82 [95% CI: 0.73,0.90], indicating a

18% relative reduction.

For the analysis of AR DMS during Period A in FAS, although the adjusted mean in
12 SQ-HDM group was reduced compared with that in the placebo group, no
significant differences were found in analyses of the 12 SQ-HDM versus placebo
(p=0.1244).

The TCS, which includes conjunctivitis symptoms and medications, was significantly
reduced by an adjusted mean difference of 1.34 (p=0.0002), with a demonstrated

20% relative reduction compared to placebo.

Additional secondary endpoints included the analysis of symptom-free days during
the assessment period. The proportion of subjects with more than one ‘rhinitis
symptom-free day’ in the 12 SQ-HDM group was significantly increased compared to
the placebo group (odds ratio=1.46, p=0.0413). Additionally, the proportion of
subjects with no ‘rhinitis symptom-severe days’ in the 12 SQ-HDM group was

significantly increased compared to the placebo group (Odds ratio=1.52, p=0.0232).

The mean JRQLQ No.1 score was lower in the 12 SQ-HDM group compared with
the placebo group in 6 categories, with significant differences in scores in 4 of the
categories (daily life [p=0.0147], outdoor [p=0.0251], sleep [p=0.005], and body
[p=0.0223])).

B.2.6.6 Supportive evidence

The efficacy of SQ-HDM SLIT-tablets for AR and AA is further supported by
evidence from the P0O03 trial, an allergen exposure chamber trial as well as the MT-
02 trial which was conducted with lower doses of SQ-HDM-tablets than the licensed
12 SQ-HDM-tablet considered in this appraisal. The MT-02 trial is a double-blind,
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randomised, placebo-controlled, Phase 2 trial, which enrolled 604 adults and
adolescent subjects 14 years or older with mild-to-moderate HDM AA and a clinical
history of house dust mite AR. The MT-02 trial is used as supportive evidence, as
the 1,3, and 6 SQ-HDM doses were investigated (all of which lower than the licensed
dose of 12 SQ-HDM). The P0O03 trial is a randomised, double-blind, placebo-
controlled, Phase 2 trial conducted in an allergen exposure chamber in 124 adults
with HDM AR with or without AA/ARC. P003 is used as supportive evidence due to

the controlled setting in which patients were exposed.

B2.6.6.1 MT-02

The MT-02 trial was a double-blind, randomised, placebo-controlled Phase 2 trial,
which enrolled 604 adults and adolescent subjects 14 years or older with mild-to-
moderate HDM AA and a clinical history of HDM AR. Subjects were randomised to
approximately 1 year of treatment with 1, 3, or 6 SQ-HDM, or placebo. Subjects’ use
of ICS was standardised and adjusted at baseline and the end of treatment to the

lowest dose providing asthma control 44 45,

The primary endpoint was a reduction in ICS dose from the individual subject’s
baseline dose after 1 year of treatment. Other asthma-related endpoints were ICS
dose, ACQ score, FEV1, PEF, AQLQ score, and the number of asthma

exacerbations 44 45,

At the 4-week end-of-trial efficacy evaluation period, the mean difference between 6
SQ-HDM and placebo in the reduction in daily ICS dose was significantly different
with a reduction from baseline of 207.6 ug budesonide in the 6 SQ-HDM group and
126.3 pg in the placebo group corresponding to an absolute difference of 81 ug
budesonide per day (95% CI, 27-136 ug/d, p=0.004). Relative mean and median
reductions from baseline were, respectively, 42% and 50% for 6 SQ-HDM and 15%
and 25% for placebo 44 45,

In a post-hoc analysis of the subgroup (n=108) with lower asthma control and ICS
2400 ug budesonide, the mean reduction from baseline in daily ICS dose was 384.4
pg for 6 SQ-HDM and 57.8 ug for placebo. This indicated a significant absolute
difference of 327 ug budesonide per day between 6 SQ-HDM and placebo (95% ClI,
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182-471], p<0.0001, post-hoc analysis). No significant differences were found
between placebo and 1 and 3 SQ-HDM. No statistically significant differences were
observed for the other assessed asthma parameters (ACQ score, PEF, FEV1,
asthma exacerbations, and AQLQ score), reflecting the intended controlled status of

trial subjects 44 4°,

While the trial did not examine the licensed 12 SQ-HDM dose, the effectiveness of
SQ-HDM tablets has been demonstrated to significantly reduce the ICS dose
required to maintain asthma control at the lower dose of 6 SQ-HDM, with results
implying that investigation of a dose higher than 6 SQ-HDM would be well-tolerated

and potentially lead to better efficacy 44 4°.

B2.6.6.2 P003

The P0OO03 trial is a randomised, double-blind, placebo-controlled Phase 2 trial that
was conducted in an allergen exposure chamber with the objective to determine the
dose-related efficacy and onset of action of the HDM sublingual immunotherapy.124
adults with house dust mite AR with or without house dust mite allergic
asthma/allergic rhinoconjunctivitis were randomised and received at least 1 dose of
the study drugs: 12 SQ-HDM, 6 SQ-HDM, or placebo daily for 24 weeks. Participants
underwent 6-hour exposure challenges at screening and Weeks 8, 16, and 24,

preceded by a washout of all allergy pharmacotherapy 42.

The primary endpoint was the total nasal symptom score during chamber challenges
at Week 24. The results from the allergen challenge at Week 24 showed that the
placebo group had a mean rhinitis symptoms score of 7.45 [95% ClI: 6.57,8.33],
while the 12 SQ-HDM group scored 3.83 [95% CI: 2.94,4.72], corresponding to a
3.62 absolute difference and a 49% relative difference (95% CI [35%,60%],
p<0.001). The 12 SQ-HDM group also showed a statistically significant difference
compared to placebo at Week 16, with mean scores of 4.82 and 6.90, reflecting a
2.08 (30%) difference (95% CI [17%-42%], p<0.001). Additionally, at 8 weeks, the
mean scores were 5.34 and 6.71 for 12 SQ-HDM and placebo, respectively, resulting
in a 1.37 (20%) difference (95% CI [7%;33%], p=0.007).
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The trial’s findings demonstrated that 12 SQ-HDM in a controlled setting reduced
nasal and ocular symptoms and exceeded the World Allergy Organization’s
established clinical efficacy criteria (>20% improvement vs placebo). The onset of
action for 12 SQ-HDM of MK-8237 was at Week 8.

B2.7 Subgroup analysis

B.2.7.1 MT-04

Prespecified subgroup analyses were presented for the primary efficacy endpoint
and included gender (male/female), allergen sensitisation type (HDM only/HDM and
others), other indoor sensitisations (with animal hair and dander or moulds
(Cladosporium herbarium and Alternaria alternata)/without)), and age group (<30

years old, >30 years old).

Figure 18 displays the forest plot for the estimated HRs by the above subgroups.
The plot displays the estimated HR to placebo (and corresponding confidence
interval) for each subgroup by treatment. The estimated HR was calculated using the

Cox regression stratified by country, and was based on all observed data in the FAS.

There were no statistically significant interactions at a significance level of p<0.05

between treatment and any subgroup variable.

No additional formal statistical subgroup analyses were planned, and the trial was

not powered to detect treatment effects within a subgroup 36:47.

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved Page 132 of 265



Figure 18: MT-04 forest plot of HR for the comparison to placebo of time to first moderate or
severe asthma exacerbation for the prespecified subgroups (FAS)3 47

Subgroup Treatment Placebo HR (95% CI)
Total !
6 SQ-HDM 237 257 '—l—'i 0.69 (0.49, 0.96)
12 3Q-HDM 248 257 — i 0.66 (0.47, 0.93)
Age |
<30 years, 6 SQ-HDM 104 121 '—'—E—' 0.80 (0.45, 1.471)
<30 years, 12 3Q-HDM 105 121 = i 0.46 (024, 0.89)
»=30 years, 6 SQ-HDM 133 136 = i 0.62 (0.41, 0.94)
»=30 years, 12 SQ-HDM 143 136 '—'—i" 0.71 (0.47, 1.06)
Gender i
Male, 6 SQ-HDM 126 113 —— i 0.55 (0.35, 0.87)
Male, 12 SQ-HDM 119 113 '—'—'i 0.61(0.39, 0.97)
Female, 6 SQ-HDM 1M 144 '—'—i—' 0.86 (0.52, 1.44)
Female, 12 SQ-HDM 129 144 '—'—i—' 0.74 (044, 1.22)
Allergen Sensitization Type |
HDM Only, & SQ-HDM 80 93 '—'—:H 0.54 (0.27, 1.05)
HDM Only, 12 SQ-HDM 86 93 '—'—i—' 0.66 (0.35, 1.25)
HDM + Other, 6 SQ-HDM 157 164 '—'—i-' 0.73 (0.49, 1.07)
HDM + Other, 12 SQ-HDM 162 164 '—'—'i 0.67 (0.45, 0.99)
Other indoor sensitisation |
Mo other, 6 SQ-HDM 127 132 '—'—é 0.59 (0.35, 1.01)
Mo other, 12 SQ-HDM 133 132 |—-—i—| 0.79 (0.48, 1.30)
QOther, 6 5Q-HDM 110 125 '—'—i—' 0.78 (0.51, 1.19)
Qther, 12 SQ-HDM 115 125 — 0.57 (0.36, 0.92)
0 o5 1 15
Treatment Better Placebo Better

Cl, confidence interval; HDM, house dust mite; HR, Hazard ratio.
Interactions between treatment and subgroup variables were evaluated at a significance level of p<0.05;
however, no apparent differences were observed.

B.2.7.2 MT-06

Prespecified subgroup analyses were presented for the primary efficacy endpoint
and included gender (male, female), asthma status (with, without), allergen
sensitisation type (mite only, mite + others), other indoor sensitisation (with, without),

and age group (<30 years old, >30 years old).

Figure 19 displays the forest plot produced for the average TCRS during the efficacy
evaluation period by the above subgroups. The plot displays the adjusted mean
difference from placebo (and corresponding ClI) for each subgroup by treatment. The
adjusted mean difference was calculated using the LME model and was based on all
observed data in FAS.
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For the age subgroups, the difference to placebo in the TCRS was numerically
higher for subjects 230 years compared to subjects <30 years old. In addition, for the
gender subgroups, the difference to placebo was numerically higher for male
patients than for female patients. These observed differences were not statistically
significant (p=0.11 and p=0.2, respectively), meaning it is possible the difference was
due to random variation. For the remaining subgroups, no apparent differences were
observed 34 48,

Figure 19: MT-06 forest plot of the difference in average TCRS during the efficacy evaluation
period by subgroup (FAS) 3448

Subgroup Treatment Placebo TRT difference (95% CI)*

Total 1

6 SQ-HDM 297 298 — i -1.18 (-0.45, -1.91)

12 5Q-HDM 284 298 — i -1.22 (-0.49, -1.96)
Age i

=30 years, 6 SQ-HDM 146 149 ——— -0.43 (0.62, -1.47)

<30 years, 12 5Q-HDM 141 149 '—'—E—' -0.69 (0.34, -1.73)

>=30 years, 6 SQ-HDM 151 149 —— i -2.06 (-1.05, -3.07)

>=30 years, 12 SQ-HDM 143 149 =T i -1.85 (-0.82, -2.88)
Gender i

Male, 6 SQ-HDM 154 146 —a— -0.51 (0.45, -1.47)

Male, 12 SQ-HDM 133 146 '—'—E-' -0.82 (0.22, -1.87)

Female, 6 SQ-HDM 143 152 [ i -1.82 (-0.70, -2.94)

Female, 12 SQ-HDM 151 152 —— i -1.59 (-0.54, -2.64)
Baseline Asthma Status i

With Asthma, 6 SQ-HDM 165 163 —— -1.35 (-0.40, -2.31)

With Asthma, 12 SQ-HDM 149 163 —— i -1.24 (-0.28, -2.20)

Without Asthma, 6 SQ-HDM 132 135 '—'—i" -0.88 (0.27, -2.03)

Without Asthma, 12 SQ-HDM 135 135 '—'—i‘ -1.08 (0.07, -2.23)
Allergen Sensitization Type |

HDM Only, 6 SQ-HDM 88 90 e — i -1.65 (-0.27, -3.04)

HDM Only, 12 SQ-HDM 99 90 '—'—'i -1.55 (-0.17, -2.93)

HDM + Other, 6 SQ-HDM 209 208 '—'—'i -0.98 (-0.11, -1.85)

HDM + Other, 12 SQ-HDM 185 208 & i -1.09 (-0.21, -1.96)
Other indoor sensitisation i

No other, 6 SQ-HDM 147 149 '—'—'i -1.29 (-0.18, -2.39)

No ather, 12 SQ-HDM 150 149 '—'—'i -1.16 (-0.06, -2.26)

Other, 6 SQ-HDM 150 149 '—'—'i -1.05 (-0.07, -2.04)

Other, 12 5Q-HDM 134 149 — -1.32 (-0.34, -2.29)

T 547
Treatment Better Placebo Better

Cl, confidence interval; TCRS = Total Combined Rhinitis Score; HDM, house dust mite; TRT, Treatment.

*The treatment difference represents the mean adjusted change in TCRS. Note that the trial was not powered for
such subgroup analyses. Interactions between treatment and subgroup variables were evaluated at a
significance level of p<0.05, however, no apparent differences were observed.
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B.2.7.3 P001

Subgroup analyses of the average TCRS during the last 8 weeks of treatment

included age, gender, race, asthma status, ICS use, allergen sensitivity, geographic
location, and the occurrence of local application site reactions. Although the trial was
not powered to show efficacy in specific subgroups, efficacy was consistent between

the various subgroups.

Figure 20 displays a forest plot produced to summarise the average TCRS during
the last 8 weeks of treatment by the above subgroups. The plot displays the Hodges-
Lehmann estimate of treatment difference from placebo (and corresponding Cls) for
each subgroup by treatment35 49,

Figure 20: P001 forest plot of the average TCRS during the last 8 weeks of treatment by
demographic subgroups (FAS)35 4

Subgroup Treatment Placebo TRT difference (35% CI)*

Age :

12 to <18 76 84 '—'—'i -1.0(-2.0,-0.1)

18 to <50 393 436 . -0.9(-1.3,-0.4)

50 to <65 87 89 '—'—E—' -0.4(-1.5,0.7)
Gender i

Male 239 268 '—'—i 0.5 (1.1, 0.0)

Female 327 352 —a— i -1.0 (-1.5, -0.5)
Race i

Caucasian 428 480 —= i 071203

Mon-Caucasian 138 140 '—'—'i 0817, -01)
Baseline Asthma Status i

With Asthma 163 190 —— i -1.1(-1.8, -0.4)

Without Asthma 403 430 —a— | 0.6(-1.1,-0.2)
Use of ICS !

Yes 44 50 '—'—i—' -1.1(-24,02)

Mo 119 140 — i -1.1(-2,-0.3)
Allergen Sensitization Type i

HDM Only 140 140 —— 0.9 (1.7, -0.1)

HDM + Others 424 478 —a— i 0.8 (-1.2,-0.3)
Geographic Region i

us 400 450 —a— i -0.7(-1.2,-0.3)

Canada 166 170 ——| 0.7 (-14,-0.1)

32 4 0 4 2
Treatment Better Placebo Better

Cl, confidence interval; TCRS = Total Combined Rhinitis Score; ICS = Inhaled corticosteroid.

‘Treatment’ refers to 12 SQ-HDM.

The trial was not powered to show efficacy in specific subgroups.

*The relative effect was based on the median TCRS calculated by (12 SQ-HDM — Pbo)/Pbo*100. Median
treatment difference and 95% CI were based on Hodges-Lehmann estimate. For the age subgroups, results from
subjects >=65 are not plotted due to the small number of available subjects (21).
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Subgroup analysis of the primary endpoint was conducted for the adolescent and
adult subgroups respectively. The FAS adult subgroups included 829 patients aged
18 to 50 years, and the FAS adolescent subgroup included 189 adolescents aged 12

to 18 years.

The adolescent and adult subgroup both saw a similar reduction in the average daily
TCRS with 12 SQ-HDM treatment compared to placebo. For adults, a 19.2%
reduction in TCRS was shown for 12 SQ-HDM compared with placebo (Hodges-
Lehmann estimate of shift: -0.9 [95% CI -1.30,-0.40]). For adolescents, a 22.4%
reduction in TCRS was shown for 12 SQ-HDM compared with placebo (Hodges-
Lehmann estimate of shift: -1.0 [95% CI -2.00,-0.10]) 35 4,

B.2.7.4 TO-203-31

Subgroup analyses of the primary and key secondary endpoint during the last 8

weeks of treatment included age and HDM-specific IgE antibody class.

Table 54 presents the results of the analysis of percentage of moderate or severe
asthma exacerbations from the start of the study treatment to end of Period 3
(primary endpoint) by age group. No specific trend between the treatment groups
was noted in the percentage of asthma exacerbation by age group. The percentage
tended to be lower in younger subjects (=18 years old and <30 years old) in all

treatment groups 37 %0,

Table 54: TO-203-31 - Percentage of moderate or severe asthma exacerbations by age3’- %

Subgroup analysis N n (%)
(FAS)

Placebo 12 SQ-HDM Placebo 12 SQ-HDM
Full population 274 276 110 (40.1%) | 104 (37.7%)
Age subgroup (years)
18-30 54 51 16 (29.6%) 12 (23.5%)
30-40 96 104 40 (41.7%) 37 (35.6%)
40-50 99 89 41 (41.4%) 45 (50.6%)
>50 25 32 13 (52.0%) 10 (31.3%)
N: number of subjects analysed
n: number of subjects who experienced an asthma exacerbation
Abbreviations: SQ-HDM, standard quality house dust mite; FAS, full analysis set
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B.2.7.5 TO-203-32
Subgroup analyses of the primary endpoint — the average TCRS during the last 8

weeks of treatment — included age and HDM-specific IgE antibody class.

The adjusted mean TCRS by age group was estimated in the FAS dataset using the
LME model and are reported in Table 55. The minor point difference between the
‘Full population’ TCRS results and the TCRS results presented as the primary
endpoint in Table 53 is expected to be due to the exclusion of clinical sites as a

random-effects factor in the LME model used in the examination of subgroups 3% 51,

Table 55: TO-203-32 - adjusted mean TCRS age subgroup analysis? %!

N LME model*
Subgroup analysis Adjusted mean Difference
12 SQ- in adjusted

Placebo HDM Placebo 12 SQ-HDM mean
Full population 285 281 5.09 413 -0.96
Age subgroup (years)
<18 92 99 5.04 4.04 -0.99
18<30 85 69 5.25 4.37 -0.88
30<40 54 57 4.89 412 -0.77
40<50 47 48 5.15 4.04 -1.11
>50 7 8 6.21 4.01 -2.19
*The model includes the square-rooted average of the values during the Period A as the dependent variable,
treatment groups and square-rooted average of DSS during baseline period as fixed effect. Back-transformed
adjusted mean, differences, and ratios are calculated.
Abbreviations: SQ-HDM, standard quality house dust mite; LME, linear mixed effects.

Notably, in each treatment group, the adjusted mean TCRS was similar across age
groups. The adjusted mean TCRS in subjects aged 12-18 years was similar to that in
other age groups in all treatment groups [15]. The =50 years old category includes 7
patients in placebo and 8 in 12 SQ-HDM, covering 2% of the total placebo population
and 3% of the total 12 SQ-HDM patient population, respectively. A relative difference
of 17% (adjusted mean difference: -0.88), 16% (adjusted mean difference: -0.77),
and 22% (adjusted mean difference: -1.11) for 12 SQ-HDM compared to placebo
can be observed in the 12-18, 18-30, and 30-40 age subgroups, respectively. Both
adults and adolescents demonstrated a significant improvement in TCRS compared
with placebo, regardless of age group, suggesting similar efficacy in adults and

adolescents 38 51,
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B2.8 Meta-analysis

There were two pivotal trials identified for the AA+AR population (MT-04 and TO-
203-31), and three pivotal trials for the AR only population (MT-06, TO-203-32, and

P001). Full details of these trials are provided above.

Fixed-effect and random-effect meta-analyses were preformed, pooling estimates of
treatment effect across the identified trials for each of the respective populations
(AA+AR and AR only).

The following section outlines an assessment of trial comparability, focusing on key
differences in study design, baseline characteristics, and endpoints, and describes
the methods and results of the meta-analyses. Limitations of the meta-analyses are

also discussed.

B.2.8.1 Trial comparability

B2.8.1.1 AA+AR trials

Table 56 provides an overview of the key differences between the MT-04 trial and
the TO-203-31 trial.

Table 56: Key trial differences for the AA+AR population

Category MT-04 TO-203-31

Study population

Country

European cohort (99% Caucasian)

Japanese cohort

Allergy diagnosis

Positive specific IgE level of >0.70
kU/L or assessed as Class 2 or
greater

Positive specific IgE level of >3.5
kU/L or assessed as Class 3 or
greater

Study design

Dose escalation from 2, 6, 12 SQ-

Up dosing None HDM during first 4 weeks
Effl_cacy assessment None Required ACQ score <1.5
period

Inclusion and exclusion criteria

Allergic rhinitis

Required HDM AR (mild-to-severe)

No requirement

Baseline characteristics (mean)

Company evidence submission for SQ HDM SLIT for treating allergic rhinitis and allergic
asthma caused by house dust mites (review of TA834) [ID6280]

© ALK Abello (2023). All rights reserved

Page 138 of 265




Category MT-04 TO-203-31

25% perennial or seasonal AR
20.9% perennial AR

o, (o) i
AR, % 100% with HDM AR 33.9% seasonal AR
20.3% no AR
Lung function FEV1 (% of predicted) = 92.7% FEV1 (% of predicted) = 88.5%
9 Diurnal variation of PEF = 8.6% Diurnal variation of PEF = 3.7%
Mono-sensitisation 34% 14%
Asthma symptom 2 64 1.70
score
Asthma duration, yrs 12.9 17.4

352 pg fluticasone propionate

Daily ICS dose 588 g budesonide (equivalent to 704 ug budesonide)

Primary efficacy endpoint: Time to first moderate or severe asthma exacerbation

Dataset FAS and FAS-MI FAS

Abbreviations: IgE, immunoglobulin E; HDM, house dust mite; ACQ, asthma control questionnaire; AR,
allergic rhinitis; FEV, forced expiratory volume; PEF, peak expiratory flow; ICS, inhaled corticosteroid

The TO-203-31 study was conducted in Japan, and the MT-04 study was conducted
across Europe (with 99% of subjects being Caucasian). Both studies required a
positive skin prick test response to D.pteronyssinus or D.farinae, but there were
differences in the minimum required IgE levels against D.pteronyssinus and/or
D.farinae. The MT-04 trial required a positive specific IgE level of >0.70 kU/L or
assessed as Class 2 or greater, while, the TO-203-31 required a positive specific IgE
level of >3.5 kU/L or assessed as Class 3 or greater. A higher IgE level may suggest

that a person is more sensitised to the specific allergen being tested.

A key difference in study design was that the TO-203-21 study employed a dose
escalation method for the first 4 weeks up to the first day of study treatment.
Subjects who were to receive 6 SQ-HDM started on 2 SQ-HDM for the first week,
and up-dosed to 6 SQ-HDM at Week 2 onwards. Subjects to receive 12 SQ-HDM
followed the same pattern, escalating to 12 SQ-HDM from Week 3 onwards.

An additional implication of differences in study location were the criteria for well-
controlled asthma as defined by the GINA criteria (used in Europe), and the
Japanese guidelines for adult asthma. As reported in Tanaka et al., 2020, the GINA
criteria allow asthma symptoms or SABA use twice a week or less, whereas the

Japanese guidelines includes only those patients who have no asthma symptoms
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and do not need to use SABA (see Figure 21). As a result, 27% of patients in the
TO-203-31 trial had no daytime asthma symptoms and nocturnal awakening for a
week before randomisation. For this reason, Tanaka et al., 2020 conducted a
subgroup analysis on the primary endpoint for the subgroup of subjects who required
SABA during the baseline period to align with European guidelines more closely. As
12 SQ-HDM is only indicated in AA in patients not well-controlled with ICS, the
differences in the definition of subject backgrounds enrolled in TO-203-31 may have
material implications for the results of the study and limit its generalisability to the
licensed European population. Consequently, it is believed that the subgroup
analysis reported by Tanaka et al., 2020 using data on patients who required SABA
at baseline is more applicable and representative of the target population in this
submission.

Figure 21: Asthma control level of enrolled TO-203-31 subjects in compliance with guidelines
used in European and Japanese trials (Tanaka et al., 2020).

Uncontrolled
Poorly controlled
Enrolled o : : : = “‘N..__‘ e
participants — oo R | Used
in Europe trial -Partly controlled il RS SABA
5 Enrolled
- __ participants
L in Japanese
Y . trial
y Did not
% — use
b3 SABA
Well controlled .
Well controlled
GINA JGL

Additionally, the TO-203-31 trial specified more restrictive conditions on allowing
subjects to proceed to Period 3 (the efficacy assessment period): subjects were not
allowed to have an ACQ score of >1.5 immediately before Period 3. This indicates

that during the TO-203-31 efficacy assessment period, patients could not have had
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uncontrolled asthma, and may therefore have been less likely to experience an

asthma exacerbation. This criterion was not applied in the MT-04 trial.

The main difference in inclusion criteria concerns the presence of AR. In the TO-203-
21 trial, trial subjects were patients with HDM-induced AA regardless of the presence
or absence of complications of HDM-induced AR. However, in the MT-04 trial, it was
required that subjects had a clinical history consistent with mild-to-severe HDM-
induced AR for at least 1 year. As a result, at baseline, 100% of patients in the MT-
04 trial had HDM-induced AR, compared with only 25% (perennial and seasonal) or

20.9% (perennial only) of patients in the TO-203-31 trial with concurrent AR.

The notable differences in the baseline characteristics between the two trials are as

follows:

The FEV1 (% of predicted) score. Across the two trial populations, the
FEV1 (% of predicted) score was 88.5% in the TO-203-31 trial and

92.7% in the MT-04 trial. A lower score is indicative of reduced lung

O

function.

o The diurnal variation of PEF. Across the two trial populations, the
diurnal variation of PEF score was 3.70% in the TO-203-31 trial and
8.61% in the MT-04 trial. A higher score suggests greater variability in

lung function and is indicative of poorly managed asthma.

o The proportion of patients who were mono-sensitised and poly-
sensitised. Across the two trial populations, the proportion of patient’s
mono-sensitised was 14% in the TO-203-31 trial and 34% and MT-04

trial.

o The asthma symptom score. Across the two trial populations, the
asthma symptom score was 1.70 in the TO-203-31 trial and 2.64 in the
MT-04 trial. A lower score indicates a subject experiences fewer and

milder asthma symptoms.

o The duration of a patient’s asthma. Across the two trial populations, the
average number of years with an asthma diagnosis was 17.4 in the
TO-203-31 trial and 12.9 in the MT-04 trial.
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o Average daily ICS dose. The include criteria for dose of ICS at

randomisation for the MT-04 trial required a range of budesonide
between 400 and 1200ug. Similarly, the TO-203-31 trial required a
dose of ICS at the start of study treatment of fluticasone propionate
between 200 and 400ug (equivalent to 400 to 80pug budesonide). At

baseline, patients in the MT-04 trail had an average total daily dose of
588ug ICS budesonide. At the start of study treatment in the TO-203-
31 trial, ICS dosage was reported as a proportion at doses of 200ug

(23.9%), 300ug (0.4%), and 400ug (75.7%). Using a weighted average

as an estimate, this equates to a dose of 352ug of fluticasone

propionate, equivalent to 704ug budesonide. The higher ICS dosage

maybe explained by Japanese treatment guidelines which have no

recommendations on stepping down in asthma controller dose, which
is contrary to GINA and British Thoracic Society (BTS)/SIGN guidelines

(European guidelines).

No notable differences were observed in the analysis and reporting of the primary

endpoints across two trials.

B2.8.1.2

AR trials

Table 57 provides an overview of the key differences between the MT-06 trial, PO01
trial, and the TO-203-32 trial.

Table 57: Key trial differences for the AR population

Category

MT-06

TO-203-32

P001

Study population

European cohort (98%

US and Canada (71%
White, 7% Asian, 11%

assessed as Class 2 or
greater

as Class 3 or greater

Country Caucasian) Japanese cohort Black or African
American)
Positive skin prick test Positive skin prick test
(wheal diameter 23 mm) | Nasal provocation test (wheal diameter =5 mm)
Allergy Positive specific IgE Positive specific IgE level | Positive specific IgE level
diagnosis level of >0.7 kU/L or of >3.5 kU/L or assessed | of >0.7 kU/L or assessed

as Class 2 or greater

Inclusion and exclusion criteria

Allergic
asthma

ICS were <400 mcg
budesonide or
equivalent.

No asthma

ICS cannot be high dose
Cannot be unstable or
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Category MT-06 TO-203-32 P001

Cannot be uncontrolled. severe.
FEV1 270% predicted. FEV1 280% of predicted
Rhinitis DSS of 26 or a Rhinitis DSS of 26, or a
Rhinitis DSS score of 25 with one Rhinitis DSS of 27 score of 25 with one
symptom being severe symptom being severe
- 1 of 3 ARIA quality of life | 1 point across 1 of 7 items
Rhinitis QoL items from the JRQLQ No.1 None

Baseline characteristics (mean)

AA, % 46% None 31%
Mono-

sensitisation, 32% 21% 24%
%

Rhinitis 9.9 101 18.6

duration, yrs

Primary efficacy endpoint: Average TCRS

FAS, adjusted means FAS, adjusted means
FAS-MI, adjusted means FAS-MI, adjusted means

Dataset FAS, adjusted means

Abbreviations: IgE, immunoglobulin E; HDM, house dust mite; AA, allergic asthma; AR, allergic rhinitis; FEV,
forced expiratory volume; PEF, peak expiratory flow; ICS, inhaled corticosteroid.

The TO-203-32 study was conducted in Japan. The MT-06 study was conducted
across Europe with 98% of subjects being Caucasian. The P0O01 study was
conducted across the US and Canada, with 71%, 7%, and 11% of subjects being
White, Asian, and Black or African American, respectively. The TO-203-32 and P001
study included adolescents (=12) and adults (=18), whereas the MT-06 trial included
adults (=18) only. For the P001 trial, 13% were adolescents. For the TO-203-32 trial,

33% were adolescents.

For the diagnosis of HDM AR and as inclusion criteria, the P0O01 trial required a
positive skin prick test response (wheal diameter 25mm) to D.pteronyssinus or
D.farinae, the MT-06 trial required a positive skin prick test response (wheal
diameter 23mm) to D.pteronyssinus or D.farinae, and the TO-203-23 trial required a
positive nasal provocation test. Additionally, the P001 trial and MT-06 required a
positive specific IgE level of >0.70kU/L or assessed as Class 2 or greater, while the
TO-203-32 required a positive specific IgE level of >3.5kU/L or assessed as Class 3
or greater. A higher IgE level may suggest that a person is more sensitised to the
specific allergen being tested. A wheal diameter of at least 5mm in a skin prick test
indicates sensitisation to an allergen, whereas a positive nasal provocation test
indicates a specific response in the respiratory system.
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The main difference in inclusion criteria between the trials concerns the presence of
AA. In the MT-06 trial, subjects with asthma could only enter the trial if daily use of
ICS was <400mcg budesonide or equivalent, with subjects excluded if asthma was
diagnosed as uncontrolled within 3 months prior to screening, or if they had reduced
lung function (defined as FEV1 <70% of predicted). For the P0O01 trial, subjects
required a FEV1 280% of predicted to enter the trial and were excluded if a subject
had unstable or severe asthma within 3 months prior to screening, or asthma
requiring high dose ICS within 6 months prior to screening. The TO-203-32 trial did
not allow enrolment of patients with a medical history of asthma, including use of
asthma medication and/or an asthma exacerbation within 2 years prior to study start.
As a result, at baseline, 46% of patients had asthma in the MT-06 trial, and 31% of
patients had asthma in the P001 trial.

Additional differences in the trials’ inclusion criteria included rhinitis symptom score
and impact on QoL. The MT-06 and P001 trial required a rhinitis DSS of 26 or a
score of =25 with one symptom being severe, for at least 8 days (MT-06) or t 5 days
(P001) prior to randomisation. The TO-203-32 trial was more restrictive, requiring a
rhinitis DSS of 27 for at least 7 days prior to randomisation. Furthermore, the MT-06
trial required the presence of at least 1 of 3 ARIA QoL items, while the TO-203-32
trial required subjects to score at least 1 point across 1 of 7 items from the JRQLQ
No.1.

The notable differences in the baseline characteristics between the two trials are as

follows:

o The proportion of patients who were mono-sensitised and poly-
sensitised. Across the three trial populations, the proportion of patients
mono-sensitised was 32% in MT-06, 24% in P001, and 21% in TO-
203-32.

o The duration of rhinitis. Across the three trial populations, the mean
duration of patients’ rhinitis was 9.9 years in MT-06, 18.6 years in
P001, and 10.1 years in TO-203-32.

Regarding outcomes, there were differences in the calculation of the primary

endpoint (change in average TCRS) between studies. The MT-06 study reports the
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difference of adjusted means for the FAS and FAS-MI dataset, estimated based on a
LME model. The P001 study reports the difference of adjusted means in the FAS
and FAS-MI dataset estimated based on an ANCOVA model. The TO-203-32 study
reports the difference of adjusted means in the FAS dataset estimated based on a

LME model, but does not provide any analysis accounting for missing data.
B.2.8.2 Methods

B2.8.2.1 Trial datasets

Efficacy estimands for time to first asthma exacerbation were extracted from the MT-
04 and TO-203-31 trials. To account for the material difference between the trial
populations relating to definitions of well-controlled asthma in the European and
Japanese asthma guidelines used in the trials, data on a subgroup of the TO-203-31
trial based on subjects that used SABA during the 14-day baseline period was used.
This combination of reported outcomes was considered to result in the least bias
when pooling treatment effects. Estimates corresponded to those reported for the
FAS (no MI) of MT-04, and the SABA subgroup of the TO-203-31 trial (FAS, no MI).

Estimated treatment effects for the total TO-203-31 population (not stratified by

SABA usage) were also extracted and used in a sensitivity analysis.

Efficacy estimands for the average TCRS versus placebo were taken from MT-06,
P001, and TO-203-32. Estimates corresponded to those reported for FAS of each

trial, with no imputation of missing data.

B2.8.2.2 Statistical analysis

Fixed-effect and random-effects models were both used to pool estimated treatment
effect across the trials, adopting a restricted maximum likelihood approach for
estimating the between-study variance.

Statistical heterogeneity was assessed using the |2 statistic, describing the
percentage of the variability in the treatment effects reported for each trial which is

due to between-study differences rather than sampling error.

All analyses were performed in R (v 4.2.2), using the ‘meta’ package.
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B.2.8.3 Results

B2.8.3.1 AA+AR trials

Results of the meta-analyses for the AA+AR trials are displayed in Figure 22. Based
on the pooling of results from MT-04 and the SABA sub-population of TO-203-31,
there was evidence to support a statistically significant difference in time to first
exacerbation among patients treated with 12 SQ-HDM and those receiving the
placebo. The pooled treatment effect was 0.68 (95% CI1 0.53,0.88; p=0.0027).

The I? statistic returned a value of 0%, suggesting a high degree of alignment in the

reported outcomes of the studies.

Figure 22: Meta-analysis showing hazard ratio for time to first asthma exacerbation in 12 SQ-
HDM versus placebo (MT-04 full population, TO-203-31 SABA subgroup) in AA + AR patients

Weight Weight
Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
MT-04 -0.4138 0.1741 ‘—'— 0.66 [0.47;093] 53.6% 536%
TO-203-31 (SABA subgroup) -0.3468 0.1870 S | 0.71 [0.49;1.02] 46 4% 46 4%

|
Common effect model _‘i—'-_},_ 0.68 [0.53; 0.88] 100.0% -
Random effects model | — | 0.68 [0.53; 0.88] - 100.0%
. . 0.5 1 2

Heterogeneity: I~ =0%, 1" =0, p =0.79

Sensitivity analyses combining estimates for MT-04 and the full population of TO-
203-31, were consistent with the main analysis, showing a positive treatment effect
associated 12 SQ-HDM; however, estimates were accompanied by a much greater
degree of uncertainty (Figure 23). Pooled HRs from the fixed and random-effects
models were 0.84 (95% CI 0.68,1.03; p=0.0986) and 0.81 (95% CI 0.55,1.18;
p=0.2765), respectively.

The |2 statistic returned a value of 66%, indicating the presence of substantial
statistical heterogeneity %8. This is expected given the fundamental difference

between the population of the two trials.
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Figure 23: Meta-analysis showing hazard ratio for time to first asthma exacerbation in 12 SQ-
HDM versus placebo (full trial populations)

Weight Weight
Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
MT-04 -0.4138 01741 ‘—°——§— | 066 [0.47;093] 38.5% 46.1%
TO-203-31 -0.0310 0.1378 —r?—°— 097 [0.74,1.27] 61.5% 53.9%
Common effect model é 0.84 [0.68;1.03] 100.0% -
Random effects model | i | 0.81 [0.56; 1.18] - 100.0%

i i 05 1 2

Heterogeneity: I~ = 66%, t = 0.0486, p = 0.08

B2.8.3.2 AR trials

Figure 24 shows results from the meta-analysis for the AR trials. The pooled
estimate from MT-06, PO01, and TO-203-32 demonstrated a statistically significant
improvement in TCRS score in patients treated with 12 SQ-HDM versus placebo (-
0.91 (95% CI -1.21, -0.61)).

The I? statistic returned a value of 0%, indicating minimal statistical heterogeneity

between studies.

Figure 24: Meta-analysis showing Mean difference (MD) in average TCRS in 12 SQ-HDM versus
placebo (full trial populations) in AR patients

Weight Weight

Study MD SE(MD) Mean Difference MD 95%-Cl (common) (random)
MT-06 -1.2250 03750 -1.23 [-1.96;-0.49] 16.7% 16.7%
P001 -0.7500 02194 —i -0.75 [-1.18;-0.32] 48 7% 48 7%
TO-203-32 -0.9900 02602 —= -0.99 [-1.50;-0.48] 346% 34.6%
|
|
Common effect model —_— -0.91 [1.21; -0.61] 100.0% -
Random effects model —_ -0.91 [1.21; -0.61] - 100.0%

I
) ) 2 15 1 05 0 05 1
Heterogeneity: I” = 0%, 1~ = 0 [0.0000; 2.1343], p = 0.51

B.2.8.4 Discussion and limitations

The meta-analysis, combining estimated treatment effects from the MT-04 and TO-
203-31 (SABA subgroup) trials to align with the target population of this appraisal,
supported a statistically significant difference in time to first asthma exacerbation for

12 SQ-HDM versus placebo. Results from the sensitivity analyses which combined
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treatment effects for the full trial populations of both trials also demonstrated a
positive treatment effect, albeit non-statistically significant. However, the results of
the meta-analysis for the sensitivity analysis indicate the presence of substantial
statistical heterogeneity. Despite differences observed between trials stemming from
differences in study population, study design, and various disease-specific baseline
characteristics, a positive treatment effect was demonstrated in the primary and
sensitivity meta-analyses. When subgroup data were used to better match the TO-
203-31 trial population to those in the MT-04 trial, a high degree of alignment could
be reported in the outcomes of the studies (1> = 0%). For both analyses, effect sizes

from both random and fixed effects models were consistent.

The comparative assessment of MT-06, P001, and TO-203-32 highlighted some
areas of heterogeneity regarding study population and study design of each trial,
namely the inclusion of adolescents in the TO-203-32 and P001 trials, the presence
of AA at baseline, and duration of rhinitis. However, there was good alignment
between the reported outcomes of the trials (12 = 0%). The meta-analysis for average
TCRS demonstrated a statistically significant treatment effect versus placebo when

pooling the results of the 3 trials.

B2.9 Indirect and mixed treatment comparisons

Not applicable.

B2.10 Adverse reactions

In the MT-04, MT-06, and TO-203-31 trials, all AE analyses were performed for the
safety analysis set, which was identical to the FAS. In the TO-203-32 trial, AE
analyses were performed for the safety analysis set, which was identical to the
number of subjects randomised. In the P001 trial, the safety analysis set included all
randomised subjects who took at least 1 dose of the IMP.

For the MT-04 and MT-06 trials, all AEs were assessed by the investigator as being
possibly or unlikely causally related to the IMP. AEs assessed as having a possible
causal relationship to the IMP were termed treatment-related AEs (TRAEs). For the
TO-203 trials, the causal relationship of an AE with the IMP was classified into 3

categories (related, possibly related, and not related), with an AE classified as
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possibly related or related being regarded as an adverse drug reaction (ADR). In the

PO01 trial, drug-related AE were determined by the investigator.

Unsolicited adverse events (AEs) were recorded by subjects in the MT-04, MT-06,
TO-203 trials. In contrast, the PO01 trial actively solicited 15 local AEs, identified by
the World Allergy Organization, from subjects. Solicited AEs refer to AEs collected
via a structured questionnaire regarding specific AEs, whereas unsolicited AEs refer

to open-ended questioning of AEs in general without specifying individual AEs (22).

Unsolicited data capture may lead to underreporting due to hesitancy by the patient
to report an AE, or the possibility they might forget specific AE occurred. In contrast,
AEs collected by structured questionnaires may enhance detection of a safety signal
but may also lead to inflated reporting rates due to the suggestive nature of
questioning the presence of an AE. Studies have demonstrated that the number of
events for solicited AEs collected either by a data collection system or by structured

questionnaire is generally several fold higher compared with unsolicited AEs *° .

Details of the AE analyses performed in the MT-04, MT-06, P0O01, and TO-203 trials
are provided in the following sections. The company also note the recent publication
of the MT-18 study ®°, a Phase 3, open-label, single-arm, 28-day safety trial of daily
HDM SLIT-tablet (12 SQ-HDM dose) in European adolescents (12-17 years) with
HDM AR/C, with or without asthma. In summary, most TRAEs were mild in intensity
and were typically experienced the first 1 to 2 days of treatment. There were no
asthma-related TEAEs with the 12 SQ-HDM. Horn et al., 2023 conclude that the
safety profile appears similar between adolescents with or without asthma at

baseline. The results of this study have been provided in Appendix F.

B.2.10.1 MT-04

Overall, 599 participants (72%) reported AEs in the MT-04 trial. The number of
subjects reporting AEs was higher in the 12 SQ-HDM treatment group (222, 79%)
compared with the placebo group (174, 63%). An overview of AEs is presented in
Table 58 3647,
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Table 58: Summary of adverse events in the MT-04 trial 36 47

MT-04
Placebo, n=277 12 SQ-HDM, n=282
n (%) E (%) n (%) E (%)

All AEs 174 (63%) 508 (100%) 222 (79%) 829 (100%)
All TRAEs 48 (17%) 69 (14%) 130 (46%) 351 (42%)
Severity of all AEs (% of n, % of E)
Mild 137 (49%) 315 (62%) 181 (64%) 549 (66%)
Moderate 92 (33%) 176 (35%) 125 (44%) 255 (31%)
Severe 14 (5%) 17 (3%) 20 (7%) 25 (3%)
Most common TRAEs (occurring in 22% of patients) (% of nTRAE, % of ETRAE)
Throat irritation 4 (8%) 4 (6%) 27 (21%) 32 (9%)
Oral pruritis 8 (17%) 8 (12%) 55 (42%) 8 (22%)
Tongue pruritis 1(2%) 1 (1%) 3 (10%) 15 (4%)
Oedema mouth 0 (%) 0 (%) 8 (22%) 5 (10%)
Oral paraesthesia 0 (%) 0 (%) 12 (9%) 15 (4%)
Lip swelling 0 (%) 0 (%) 6 (5%) 7 (2%)
Ear pruritis 2 (4%) 2 (3%) 11 (8%) 2 (1%)
Nausea 0 (%) 0 (%) 8 (6%) 8 (2%)
Lip oedema 0 (%) 0 (%) 9 (7%) 10 (3%)
Pharyngeal oedema 0 (%) 0 (%) 5 (4%) 6 (2%)
Swollen tongue 0 (%) 0 (%) 5 (4%) 6 (2%)
Lip pruritis 0 (%) 0 (%) 7 (5%) 8 (2%)
Accidental overdose 9 (19%) 12 (17%) 15 (12%) 16 (5%)
Seriousness of AEs (% of n, % of E)
SAE 11 (4%) 12 (2%) 7 (2%) 10 (1%)
Non-SAE 173 (62%) 496 (98%) 221(78%) 819 (99%)
AEs leading to discontinuation (% of n, % of E)
Yes 8 (3%) 10 (2%) 25 (9%) 46 (6%)
No 171 (62%) 498 (98%) 213 (76%) 783 (94%)
Action taken (% of n, % of E)
None 168 (61%) 461 (91%) 206 (73%) 705 (85%)
Temp. int 23 (8%) 37 (7%) 47 (17%) 78 (9%)
IMP disc. 8 (3%) 10 (2%) 25 (9%) 46 (6%)
Outcome (% of n, % of E)
Recovered 171 (62%) 479 (94%) 217(77%) 802 (97%)
Rec. seql. 1 (<1%) 1 (<1%) 0 (0%) 0 (0%)
Not rec 22 (8%) 26 (5%) 20 (7%) 24 (3%)
Unknown 2 (<1%) 2 (<1%) 3 (1%) 3 (<1%)
n: number of subjects with events, %n: % of subjects in treatment group of analysis set with events,
E: number of events, %E: % of all events in treatment group, AE: adverse event, SAE: serious AE,
Temp.int.: IMP temporarily interrupted, IMP disc.: IMP discontinued, Rec.seql.: recovered with
sequelae, not rec.: subject not recovered at the end of trial
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MT-04

Placebo, n=277 12 SQ-HDM, n=282

n (%) | E (%) n (%) | E (%)

Abbreviations: SQ, standardised quality; HDM, house dust mite; AE, adverse event; IMP, investigational
medicinal product; SAE, serious adverse event; TRAE, treatment-related adverse event.

Treatment-related AEs (TRAE) were reported in 17% of subjects (n=48) from the
placebo group, 39% (n=107) from the 6 SQ-HDM group, and 46% (n=130) from the
12 SQ-HDM group. The 3 most frequently reported TRAEs were oral pruritus, mouth
oedema, and throat irritation. The most common AEs had a median onset time 1 or 2
days after start of the treatment. The median onset in minutes on Day 1 was 1 to 2
minutes. The median number of days from start of the AE until the event no longer
occurred was 4.5 days for oral pruritus, 7 days for throat irritation, and 23 days for

mouth oedema.

The most frequently experienced AEs with 12 SQ-HDM treatment were mild
transient local application site reactions, with the majority related to treatment
administration. Only 6 patients in the 12 SQ-HDM group and 3 patients in the
placebo group experienced AEs that were assessed as severe (i.e., causing
considerable interference with the subject’s daily activities and considered

unacceptable).

The number of patients who experienced a serious AE (SAE) with 12 SQ-HDM
treatment was low and less than placebo: 7 patients and 11 patients, respectively.
Only 5 SAEs were assessed as treatment-related: 2 in the placebo group, 2 in the 6
SQ-HDM group and 1 in the 12 SQ-HDM group.

Most of the AEs (85% in the 12 SQ-HDM group, and 91% in the placebo group) did
not lead to any specific action, while treatment was temporarily interrupted in 9% and
7% of events in the 12 SQ-HDM and placebo group, respectively. Treatment was
discontinued due to AEs in 25 (9%) patients in the 12 SQ-HDM group and in 8 (3%)

patients in the placebo group.
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