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1 Decision problem, description of the technology

and clinical care pathway

1.1 Decision problem

This submission covers the full marketing authorisation for 12 SQ-Bet SLIT-tablet
(ITULAZAX) (containing a highly standardised allergen extract of pollen from white

birch (Betula verrucosa)).

12 SQ-Bet is indicated for the treatment of adult patients (aged 18-65 years) with a
confirmed diagnosis of moderate to severe allergic rhinitis (AR) and/or conjunctivitis
induced by pollen from the birch homologous group (Betula verrucosa (birch), Alnus
glutinosa (alder), Carpinus betulus (hornbeam), Corylus avellana (hazel), Quercus
alba (oak) and Fagus sylvatica (beech)) despite the use of symptom-relieving

medication.

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

Final scope issued by Decision problem Rationale if different
NICE addressed in the from the final NICE
company submission scope
Population Adults with moderate to Adults with moderate to N/A
severe AR or allergic severe AR or allergic
conjunctivitis or both conjunctivitis or both
caused by pollen from the | caused by pollen from
birch homologous group the birch homologous
despite the use of group despite the use of
symptom-relieving symptom-relieving
medication and a positive | medication and a positive
test of sensitisation to a test of sensitisation to a
member of the birch member of the birch
homologous group (skin homologous group (skin
prick test and/or specific prick test and/or specific
IgE). IgE).
Intervention ITULAZAX 12 SQ-Bet ITULAZAX 12 SQ-Bet N/A
SLIT as an add-on to SLIT as an add-on to
standard therapy standard therapy
Comparator(s) Established clinical Established clinical Established clinical
management without management without management consists
ITULAZAX 12 SQ-Bet ITULAZAX 12 SQ-Bet of symptomatic
SLIT, such as Pollinex SLIT pharmacotherapy
trees
Outcomes The outcome measures The outcome measures N/A
to be considered include: | to be considered include:
e combined symptom e combined symptom
and medication score and medication score
e rhinoconjunctivitis e rhinoconjunctivitis
symptom scores symptom scores
e complications of e complications of
allergic allergic
rhinoconjunctivitis rhinoconjunctivitis
e medication usage e medication usage
e adverse effects of e adverse effects of
treatment treatment
o health-related quality | ¢ health-related quality
of life of life
Special None stated None stated N/A
considerations
including
issues related
to equity or
equality

Abbreviations: AR, allergic rhinitis; IgE, immunoglobin E; N/A, not applicable; NHS, National Health Service.
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1.2 Description of the technology being evaluated

Table 2 presents an overview of the technology being appraised (containing a highly
standardised allergen extract of pollen from white birch (Betula verrucosa)), herein
referred to as 12 SQ-Bet. Please see Appendix A1.1 for the Summary of Product
Characteristics (SmPC) and Appendix A1.2 for the UK Assessment Report.

Table 2: Summary of the technology being evaluated

UK approved name and ITULAZAX 12 SQ-Bet* sublingual lyophilisate.
brand name

Mechanism of action 12 SQ-Bet is an allergen immunotherapy (AIT) containing a highly
standardised concentration of allergen extract from birch tree
(Betula verrucosa) pollen for the treatment of tree (birch
homologous group**) pollen-induced AR and/or conjunctivitis.
(Appendix A1.1)

Unlike symptomatic pharmacotherapy, AIT modifies the patient’s
immune response towards allergens (in this instance to tree pollen
from the birch homologous group), inducing immune tolerance, and
preventing disease progression. (Appendix A1.1) (1-5)

Several studies have shown that the immunological response to
AlT is characterised by an induction of allergen-specific
Immunoglobulin subtype 4 (IgG4). AIT is thought to induce
immunological tolerance in two ways: (6)

e Immune deviation: T helper 1 cells are mobilised and produce
interferon Gamma, triggering B cells to produce immunoglobin
G (IgG), instead of immunoglobin E (IgE) (which may trigger an
allergic reaction) antibodies. IgG antibodies, which are not
capable of inducing an allergic reaction, bind to allergen
molecules and block the binding of IgE antibodies.

¢ Induction of regulatory T cells: these cells release cytokines
that suppress local effector T-cell responses and stimulate a
shift in the production of antibodies from IgE towards 1gG4.
Allergen-specific IgG4 antibodies interrupt the interaction of the
allergen with the immune system.

The resultant effect of AIT is that allergic reactions no longer occur
or, if they do, they are fewer in number and are less severe.

A reduction in the binding of IgE to birch allergens has been
confirmed for subjects treated with 12 SQ-Bet and this was
accompanied by an induction of a treatment-induced systemic IgG4
response specific for birch. The increase in IgG4 levels is observed
after approximately 1 month of treatment and is maintained
throughout the treatment period. (Appendix A1.1)

Before treatment initiation with 12 SQ-Bet, a high degree of
homology and IgE cross-reactivity has been observed between the
birch homologous group. This group comprises six cross-reactive
species: Betula verrucosa (birch), Alnus glutinosa (alder), Carpinus
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betulus (hornbeam), Corylus avellana (hazel), Quercus alba (oak)
and Fagus sylvatica (beech). This indicates that allergic
sensitisation occurs to all trees within this group, extending the
sensitisation period to encompass the pollen seasons of all six tree
species. (Appendix A1.1) (7)

A comparable level of IgG4 cross-reactivity towards the birch
homologous trees was also observed after treatment with 12-SQ-
Bet, indicating that 12 SQ-Bet may be able to affect allergic
response to a number of trees within this group. (Appendix A1.1)

Marketing authorisation/CE
mark status

12 SQ-Bet sublingual lyophilisate (PL 10085/0059) was approved
by the MHRA on 9t June for the treatment of moderate to severe
AR and/or conjunctivitis induced by pollen from the birch
homologous group in adult patients. (Appendix A1.1 and A1.2)

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

12 SQ-Bet is indicated in adult patients for the treatment of
moderate to severe AR and/or conjunctivitis induced by pollen from
the birch homologous group**. 12 SQ-Bet is indicated in patients
with a clinical history of symptoms despite use of symptom-
relieving medication, and with a positive test of sensitisation to a
member of the birch homologous group such as a skin prick test
and/or specific IgE test. (Appendix A1.1)

Method of administration
and dosage

12 SQ-Bet treatment should be initiated by physicians with
experience in the treatment of allergic diseases. Following this,
patients can perform daily self-administration at home. 12 SQ-Bet
is provided as an oral lyophilisate. Once 12 SQ-Bet is placed under
the tongue, swallowing should be avoided for approximately one
minute. (Appendix A1.1) The recommended dose for adult patients
is one sublingual lyophilisate (12 SQ-Bet) daily.

Treatment with 12 SQ-Bet should be initiated outside the pollen
season (at least 16 weeks prior to the expected start of the birch
homologous group pollen season) and continued during the tree
pollen season. If no improvement is observed during the first year
of treatment, there is no indication for continuing treatment.
International treatment guidelines and consensus statements refer
to a treatment period of three years for AIT to achieve disease
modification and thereby long-term treatment benefit even after
treatment cessation. (8)

Additional tests or
investigations

A diagnosis of AR and/or conjunctivitis by clinical history and a
positive test of sensitisation to a member of the birch homologous
group (skin prick test and/or specific IgE) is required before
treatment initiation. (Appendix A1.1)

List price and average cost
of a course of treatment

£80.12 per pack of 30 tablets of 12 SQ-Bet.

Patient access scheme (if
applicable)

N/A

Notes: * SQ-Bet is the dose unit for ITULAZAX. SQ is a method for standardisation on biological potency, major
allergen content, and complexity of the allergen extract.

** Birch homologous group: Betula verrucosa (birch), Alnus glutinosa (alder), Carpinus betulus (hornbeam),
Corylus avellana (hazel), Quercus alba (oak) and Fagus sylvatica (beech).

Abbreviations: AlT, allergen immunotherapy; AR, allergic rhinitis; EMA, European Medicines Agency; IgE,
immunoglobin E; IgG, Immunoglobulin G; IgG4, Immunoglobulin subtype 4; N/A, not applicable.

Reference: ITULAZAX SmPC (Appendix A1.1); EAACI., 2014 (1); Jutel et al., 2015 (2); Jutel et al., 2016 (3);
Licari et al., 2014 (4); Licari et al., 2016 (5); Larsen et al., 2016 (5); Lorenz et al., 2009 (7); Roberts et al., 2017

(8).
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1.3 Health condition and position of the technology in

the treatment pathway
1.3.1 Disease overview

Disease description

Allergic rhinitis

AR is an immunoglobulin class E (IgE)-mediated inflammatory condition of the nasal
passage that occurs in the nasal mucosa. It is triggered by an allergic immune
response to an inhaled allergen in individuals who have become sensitised to that
allergen. The most common inhalant allergens causing AR include house dust mites,

pollen and spores from trees, grasses and weeds, and flakes of animal skin. (9-11)

The inflammatory cascade that is triggered upon allergen exposure can affect the
upper and/or lower airways. Inflammation in the lower airways affects airflow in the
lungs, and results in allergic asthma symptoms such as breathlessness, a tight
chest, and coughing. When the upper airways are affected, the inflammatory
cascade results in the characteristic nasal symptoms of AR — congestion/obstruction,
rhinorrhoea (runny nose), itchy nose, and/or sneezing. Conjunctivitis describes
ocular symptoms such as itchy eyes, watery eyes, hyperaemia (congestion of the
blood vessels in the eye), chemosis (swelling of the conjunctiva), and periorbital
oedema (puffy eyes). (6, 10) The term ‘allergic rhinoconjunctivitis’ captures the nasal
and eye symptoms of an allergic reaction and is often used interchangeably with AR.
In this appraisal, the term AR is used throughout and assumed to encompass

symptoms associated with allergic rhinoconjunctivitis.

Birch pollen-induced AR

This appraisal is concerned with AR induced by pollen from the birch homologous
group (Betula verrucosa (birch), Alnus glutinosa (alder), Carpinus betulus
(hornbeam), Corylus avellana (hazel), Quercus alba (oak) and Fagus sylvatica
(beech)), (12) referred to herein as birch pollen-induced AR. The birch homologous
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group is characterised by the homology of Bet v 1, the major allergen of birch pollen,
with the allergens of pollen from other trees in the order Fagales — Aln g 1 for alder,
Fag s 1 for beech, Cor a 1 for hazel, Car b 1 for hornbeam, Que a 1 for oak, and Cas
s 1 for chestnut. Clinical data has shown that a high proportion of birch sensitised
individuals were also sensitised to alder (92—-98%) and hazel (88-97%). (1, 7, 10,
13-16)

Notably, the European Medicines Agency (EMA) definition for the birch homologous
group also includes chestnut trees. However, immunological evidence for 12 SQ-Bet
showed no correlation between birch and chestnut in IgE reactivity pre-treatment, or
in immunoglobulin subtype 4 (IgG4) reactivity post-treatment. Therefore, chestnut is

not considered in this submission. (17)

Pollen from the birch homologous group is the most prevalent allergenic tree pollen
across most parts of Europe. (9, 18) During the tree pollen season, sensitised
individuals who have developed allergies will experience the debilitating symptoms
of AR. The timing of the birch homologous group pollen seasons in Europe can vary
from year to year and between countries. (19) Figure 1 presents an overview of the
potential length of pollen season over time in Western, Central, and Northern Europe
for the trees within the birch homologous group.
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Figure 1: Pollen season maps for trees within the birch homologous group (Western, Central,
and Northern Europe; 2011-2016)
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Note: The curves do not represent the relative pollen levels of different tree species but rather provide an
approximate indication of the potential duration of their pollen seasons over time.
Reference: Figure taken from Biedermann et al., 2019. (20)

The tree pollen season can commence as early as December in Europe, with hazel
and alder trees pollinating from December to April. (18, 21, 22) Following on from the
alder season are the ash, birch, and oak pollen seasons, which finish in June. The
sequential flowering of trees in the birch homologous group leads to consecutive and
often overlapping pollen seasons among these trees. Combined with the high levels
of allergenic cross-reactivity between species within the Fagales order, this extends
the duration of AR symptoms for birch pollen allergic individuals. As a result,
symptoms can potentially last for six months of the year, from January-June. (18, 20,
22, 23)

Individuals can experience AR symptoms induced by both tree and grass pollens.
These co-sensitised individuals will experience AR symptoms for a significant portion

of the year, as shown in Figure 2. (24, 25)
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Figure 2: Allergy UK pollen calendar for tree and grass pollens in the UK (1991 to 2021)

Pollen season:
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Oak

Pine
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Oil seed rape
Plantain
Nettle
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Mugwort

Note: The figure is based on data from Worcester University.
Reference: Figure taken from Allergy UK. (24)

Co-morbidities and multi-morbidities associated with AR

AR has an association with a variety of burdensome multi-morbid and co-morbid
conditions. As an allergic disease, it often coexists with other conditions within the
spectrum of allergic diseases, including allergic asthma (AA), atopic dermatitis, food
allergies, and anaphylaxis. AR and conjunctivitis primarily affect the nasal passages,
frequently triggering or occurring alongside other nasal and respiratory-related
disorders such as sinusitis, otitis media, rhinosinusitis, nasal polyposis, olfactory

disorders, adenoid hypertrophy, and eosinophilic esophagitis. (26)

AR can be associated with food allergy; more specifically, birch pollen-induced AR is
often associated with pollen food syndrome (PFS). PFS is a common IgE-mediated
allergic disease caused by a cross-reaction between pollen and plant food allergens.

This causes allergy symptoms to food that are linked to pollen allergy that occurs in
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the mouth and throat. (27, 28) Similar to the cross-reactivity among pollen from trees
within the birch homologous group, Bet v 1 (the major allergen of birch pollen) is also
cross-reactive with major allergens of certain foods. Consequently, individuals with
birch pollen-induced AR are more likely to develop allergic symptoms after ingesting
various types of fruits, nuts, and vegetables. (10) Characteristic symptoms of PFS
include itching of the lips, tongue, and throat, often accompanied by swelling.
Approximately 73% of individuals with birch pollen-induced AR experience
symptoms associated with eating certain types of food. The symptoms of PFS
persist throughout the year with individuals having to remove specific fruits and
vegetables from their diet permanently due to the fear of potential impacts on their
overall health. (10, 29, 30)

AA is the most prominent co-morbidity of AR, with studies consistently finding
significant overlap between the two. (31-35) AR and AA share pathological and
pathophysiological mechanisms, frequently co-existing within individuals. (36) While
AR involves upper airway inflammation, similar processes in the lower airways lead
to asthma symptoms such as wheezing, coughing, and breathing difficulties. (37)
Over 80% of asthmatics have co-morbid AR, and vice versa, AR is a strong risk
factor for asthma development. (38-40) Effective AR treatment can improve asthma
control, whereas poor AR management can increase the risk of asthma

exacerbations. (38, 41)

1.3.2 Epidemiology

Published prevalence and diagnosis data is often inaccurate due to the range of
diagnosis codes that GPs use for AR (such as hay fever or rhinosinusitis). A Delphi
panel was conducted with four general practitioners with an interest in allergy, and
three specialist consultant allergists to gain consensus on the treatment landscape
and management of allergic respiratory disease (ARD) in the UK. The term ‘ARD’
describes a group of respiratory conditions triggered or exacerbated by allergies and
refers to inflammation manifestations in the upper and lower airways known as AR
and AA, respectively. (42-44)
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As part of this Delphi process, participants were asked a series of survey questions
to estimate the proportion of people in the UK with birch pollen-induced AR, and the
size of the patient population with uncontrolled moderate to severe disease despite
compliant use of symptomatic treatments. Overall, it was estimated that ARD affects
approximately 29% of the UK population, with 26% sensitised to tree pollen. Among
this population, two-thirds were estimated to have AR. It was further estimated that
35% of AR patients have moderate to severe disease, with 38% of these patients
having uncontrolled disease despite compliant use of symptomatic treatments.
These figures were used to estimate the prevalence of uncontrolled moderate to
severe birch pollen-induced AR in the UK, with approximately 47 in 100,000 people
affected, relating to around 26,800 people in England. The full report of all the key
findings is presented in Appendix J1. (45)

1.3.3 Pathophysiology

Birch pollen-induced AR is driven by the generation of IgE antibodies to airborne
allergens from the birch homologous group. These IgE antibodies bind to receptors
on the surface of mast cells (46) and, upon subsequent exposure, induce an allergic

immune response. (6)

Airborne allergens infiltrate the respiratory system of the sensitised individual and
discharge their allergenic contents onto the mucosal barrier. Upon invading the
respiratory tract, these allergens are engulfed and phagocytosed by dendritic cells
residing within the mucosal tissue before subsequently being presented on the
surface as antigens. This induces the activation and differentiation of naive CD4 T
cells into T Helper Cell Type 2 (TH2) cells. These TH2 cells secrete several
cytokines, including interleukin (IL)-4, and IL-13. IL-4 triggers B cells to transition
from producing immunoglobin M (IgM) to IgE. (42-44, 46) IgE antibodies then bind to
and activate basophils and mast cells, triggering the release of various inflammatory
mediators such as histamine, leukotrienes, and prostaglandins. Pre-formed
mediators, such as histamine, stimulate sensory nerve endings within seconds,

causing itch and sneezing, and promote dilatation of local vasculature and glandular
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secretion, causing obstruction and rhinorrhoea, respectively. Newly synthesised
mediators, including leukotrienes, as well as chemokines, and cytokines contribute to
a delayed eosinophil and TH2 predominant inflammation, the late-phase response,
characterised by nasal obstruction and hyperreactivity. (42-44, 46) A comparison of
a normal immune response compared to the response to allergens in a sensitised

individual is presented in Figure 3.

Figure 3: The immunological mechanisms of AR compared to a normal immune response
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Abbreviations: B cell, B lymphocyte; EC, endothelial cell; IgA, Immunoglobulin A; IgE, Immunoglobulin E; IL,
interleukin; 1gG4, Immunoglobulin G subtype 4 ; IT, inmunotherapy; LN, lymph node; MC, mast cell; OX40L,
OX40 ligand (OX40, tumour necrosis factor receptor superfamily, member 4); PC, plasma cell; TGF- 3;
Transforming growth factor- 8; Th1, T helper 1; TH2, T helper 2; Treg, Regulatory T cells ; TLRs, toll-like
receptors; TSLP, thymic stromal lymphopoietin; LC, Langerhan cell.

Reference: Figure adapted from Akdis et al., 2006 (47)

1.3.4 Current management

The only management guidance for AR is from the British Society for Allergy and
Clinical Immunology (BSACI). The NICE Clinical Knowledge Summary on AR (48)
incorporates recommendations from the BSACI and the Allergic Rhinitis and its
impact on Asthma (ARIA) international guidelines (2016 revision) for the diagnosis

and management of patients with AR. (46, 49)

1.3.5 Diagnosis

Approximately half of patients with birch pollen-induced AR in the UK are seen in
primary care. Patients are primarily diagnosed with an ARD in primary care, using
clinical history (48) and a skin prick test or a blood sample for specific IgE. If a

patient has chronic AR symptoms and is not responding to symptomatic treatment
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options, a GP can refer the patient to secondary care, specifically an allergy,
immunology, or ear, nose and throat (ENT) department, where further investigations
take place before a confirmed diagnosis of birch pollen sensitivity and the type of
rhinitis, as GPs do not routinely make such diagnoses. (Appendix J1) Approximately

16% of patients are referred from primary to secondary care.

As noted earlier, published prevalence/diagnosis data on ARD is often inaccurate
due to the range of diagnosis codes which GPs may use for AR (including ‘hayfever’
or ‘rhinosinusitis’). Minimal data is available on the prevalence/diagnosis of ARD at
the community pharmacy level, meaning that a group of patients may not be
captured in existing prevalence/diagnosis estimates.

1.3.6  Setting of care

Mild AR is usually self-managed with over-the-counter medications, and the majority
of patients whose symptoms cannot be self-managed are seen in primary care.
(Appendix J1) However, referral to secondary care is required if the diagnosis is
uncertain, patients have moderate to severe disease, or ongoing chronic symptoms

that persist despite optimal management in primary care. (Appendix J1) (48, 50)

1.3.7 Clinical pathway of care

AR patients are typically treated in UK clinical practice with a range of symptomatic
therapies in line with NICE guidelines in primary care (48), and BSACI and ARIA
guidelines in secondary care. (46, 49) The overall treatment pathway for AR in the

UK is based on the BSACI rhinitis treatment algorithm, summarised in Figure 4. (46)
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Figure 4: BSACI rhinitis treatment algorithm
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Abbreviations: AH, antihistamine; Anti-H1, H1-antihistamine; IN, intranasal; INS, intranasal steroids; INAH,
intranasal antihistamine; LTRA, leukotriene receptor agonist; OC, oral corticosteroids.
Reference: Scadding, et al., 2017. (46)

If a person has a diagnosis of AR, advice on allergen avoidance is usually
recommended; in the context of pollen allergy, this can include significant lifestyle
modifications such as avoiding walking in grassy, open areas, staying inside during
the early morning, early evening, and whenever the pollen count is high, keeping
windows closed, planning holidays to avoid the pollen season, and washing hair
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every night. (46, 48) Additional recommended preventive physical measures for
patients include wearing sunglasses and nasal barriers. (46, 48)

For patients with mild to moderate, intermittent, or mild persistent symptoms, oral, or
intranasal antihistamines are the first line of therapy. (46, 48) For patients with
moderate to severe persistent symptoms, or those for whom initial treatment is
ineffective, intranasal corticosteroids are recommended. (46, 48) If symptoms 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. If these
treatments are ineffective despite compliance and proper technique, clinicians can
consider add-on therapies, depending on the persistent/refractory symptoms. (46,
48) These are summarised in Table 3. Systemic corticosteroids are rarely prescribed
for the management of AR due to their side effect portfolio, except as short-term
rescue medication to treat severe nasal obstruction. (46, 51)

Table 3: Add-on AR therapies

Persistent/refractory symptoms Treatment

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 history of asthma | Leukotriene receptor antagonist (LTRA) e.g.,
montelukast alongside oral, or intranasal
antihistamines

Abbreviations: AR, allergic rhinitis; H1, histamine type 1; LTRA, leukotriene receptor antagonist.
References: NICE, 2023 (48) and Scadding, et al., 2017. (46)

As presented in Figure 4, the BSACI guidelines recommend the consideration of
allergy immunotherapy (AIT) for AR in patients with a seasonal allergy to pollen
whose symptoms persist despite maximal symptomatic pharmacotherapy, including
a combination of intranasal corticosteroids and antihistamines taken regularly. (46)
Additionally, 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. (49)
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Current established clinical management options do not provide adequate relief from
all symptoms of AR, leaving patients dissatisfied with their treatment, particularly
moderate to severe patients whose symptoms are persistent and/or recurrent, and

whose disease has a drastic impact on their daily lives and quality of life. (52-54)

Furthermore, symptomatic medications for AR are associated with risks of adverse
events, as supported by the findings of an advisory board conducted in 2024 to
investigate the use of sublingual immunotherapy (SLIT) in UK clinical practice (see
Appendix J2 for full details). The panel included nine UK clinical experts in allergy
management, comprising allergy clinical leads, consultant allergists, primary care
physicians with a special interest in allergy, and allergy consultant nurses with
experience in using AIT. Clinicians commented that intranasal decongestants,
LTRAs, ipratropium, and systemic corticosteroids are regarded as ineffective with
undesirable side effects, leading to their avoidance in clinical practice. One of the
main disadvantages of symptomatic pharmacotherapy is its inability to address the
underlying pathophysiology of AR, resulting in no lasting effect, in contrast to AIT

treatment, which modifies the course of allergic disease. (6)

Furthermore, in a separate Delphi panel conducted with three consultant allergists
and immunologists and two GPs with a specialist interest in allergy, several clinicians
commented that the treatment algorithm depicted in Figure 4 does not accurately
reflect current clinical practice. Notably, ipratropium bromide is not widely recognised
among allergists, and patients who do not respond to antihistamines (AH) and
intranasal steroids (INS) are more likely to be offered immunotherapy rather than an
additional INS. Furthermore, decongestants play a limited role and are generally not

recommended by ENT specialists for use beyond a few days. (Appendix J6)

1.3.8 Disease burden

The burden of AR on an individual is considerable and can affect many aspects of a
person’s life. Due to the sequential flowering of trees and strong cross-reactivity of

allergens within the birch homologous group, individuals with birch pollen-induced
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AR are likely to experience symptoms for a prolonged period, extending beyond the
birch pollen season. (55) According to the ARIA guidelines, AR can be classified as
mild or moderate to severe, depending on the severity of symptoms and their impact
on the patient’s daily life. (39) AR is classified as moderate to severe when one or
more of the following items are present: troublesome symptoms, sleep disturbance,
impairment of school or work, or impairment of daily activities, leisure, and/or sport.
(39) Consequently, AR patients with persistent moderate to severe disease have
reduced quality of life (QoL), frequently experience challenges with their mental well-
being, and require frequent visits to a healthcare provider, placing a considerable

economic burden on society. (56-59)

The ARIA guidelines categorise the symptoms of AR as ‘intermittent’ and ‘persistent’.
Intermittent symptoms are defined as symptoms present for <4 days per week or for
<4 consecutive weeks. Persistent symptoms are defined as symptoms present for >4
days per week and for >4 consecutive weeks. Intermittent or persistent symptoms
are then assigned a severity grading that takes into account the resulting
impairments in everyday function. Consequently, the symptoms of AR can be
classified in one of four ways: intermittent mild; intermittent moderate to severe;

persistent mild; persistent moderate to severe. (60)

Clinical burden

Troublesome symptoms

The morbidity associated with AR is significant, with the troublesome symptoms of
the disease imposing an impactful burden on patients. As outlined in Section 1.3.1,
patients with AR are likely to experience troublesome symptoms for a duration that
extends well beyond the birch pollen season. A panel comprising three consultant
allergists and immunologists, along with two general practitioners specialising in
allergy, concurred that, based on their clinical experience, due to the sequential
flowering of trees and strong cross-reactivity of allergens within the birch
homologous group, individuals with AR induced by pollen from the birch homologous
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group are likely to experience symptoms for a prolonged time period, extending
beyond the specific birch pollen season. (Appendix J6)

These troublesome symptoms are most commonly sinusitis (67% of AR patients),
congestion/obstruction, rhinorrhoea, sneezing, and itchy and watery eyes. (61)
Patients with persistent moderate to severe AR symptoms have affected sleep,
hampered normal daily functioning, and emotional distress. (61) There is a high
proportion of patients who are polyallergic and experience allergy symptoms on
exposure to multiple allergens including both seasonal and perennial allergens e.g.,
tree pollen, grass pollen, and house dust mites. These patients will experience
symptoms for extended periods of the year. (62)

Further adding to the symptomatic burden, AR is a key risk factor for asthma. Up to
30% of patients with AR have concomitant asthma, with symptoms including
coughing, dyspnoea, chest tightness, and wheezing. (31, 36, 38) In addition, PFS is
a common co-morbidity of the AR condition, with approximately 73% of patients
suffering from the syndrome all-year round. PFS interferes with activities of daily
living, as patients will experience local oral symptoms such as itching, tingling,
swelling in the mouth or oral angioedema after intake of a number of common food
items, including fruits, vegetables, and nuts, with apples found to be the main trigger
of food hypersensitivity. (20, 29, 61, 63) Although generally regarded as non-severe,
the burden of PFS is understated as it is highly prevalent and often perennial. (64)
Furthermore, reactions such as urticaria, asthma, or severe systemic reactions such

as anaphylactic shock may occur. (64)
Sleep disturbance

The impact of AR symptoms on sleep is a major consideration for allergy patients.
Two surveys conducted in Europe describe the negative impact of AR on sleep. AR
patients often report trouble getting to sleep, disturbed sleep, and not feeling rested

upon wakening (Figure 5). (65, 66)

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)
for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen
[ID6462]

©ALK Abello (2025). All rights reserved Page 27 of 166



In both surveys, persistent symptoms caused more sleep disturbances than
intermittent symptoms; the majority of patients reported that they had not had
sufficient sleep or did not feel rested upon waking. (65, 66) These findings are
supported by a cross-sectional study conducted in the US to evaluate the
association between AR and poor sleep parameters. (67) The study reported that
individuals with AR were more likely to experience poor sleep quality than those
without AR, often having difficulty getting to sleep or experiencing insomnia, sleep
apnoea, or sleep disturbances requiring the use of sleep medication. (67) Individuals
with AR also reported waking up too early, not getting enough sleep, and feeling

unrested/overly sleepy during the day, which impacted their daytime functioning. (67)
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Figure 5: Impact of AR on sleep — European patient surveys

A. Allergy Disease Specific Programme

80
m Persistent AR (n=630) = Intermittent AR (n=852)
70
X 70.7
g 60
‘é 61.0 62.7 60.3
‘B 50
8 52.3 50.8
o
© 40
=}
g
T 30
)
&
° 20
A
10
0
Trouble Awoke Trouble Not had
falling asleep during the night staying asleep sufficient sleep
B. The Patient Voice Allergy Survey
o 60
‘é m Persistent AR (n=2,305) ® Intermittent AR (n=1,257)
)
T 5 52
E o 49
: O\
E < 40
&
3t
5. 35 35
&g 30 32
s3
o
%8 20 24
[=l=]
Qo+
£ 0
2
5
|2
A 0
Not feeling Disturbed sleep Difficulty
rested upon waking (waking in night) getting to sleep

Notes: A. Data was collected from patients with AR in France, Germany, Italy, and the UK.

B. Data was collected from patients with AR in Belgium, Czechia, Finland, France, Germany, Greece, ltaly, the
Netherlands, Spain, Switzerland, and the UK.

Abbreviations: AR, allergic rhinitis.
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Additionally, a large Spanish cohort study evaluated the quality of sleep using the
Medical Outcomes Study sleep scale. (68) The quality of sleep was found to be
significantly worse during the pollen season than outside of the pollen season. (68)

Individuals experienced significantly more sleep disturbances, snoring, and
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somnolence and were short of breath (on awakening) during the pollen season
(p<0.05). (68) In addition, the study also found that increasing severity of symptoms

was associated with a poorer quality of sleep. (68)
Humanistic burden

Emotional Impact

AR can have a moderate to severe emotional impact, driven by feelings of tiredness,
irritability, and poor concentration (Figure 6). (65, 66, 69) For example, 31% of
patients with AR reported that tiredness/feelings of being worn out had a moderate
impact on their life, and 22% felt that the impact was severe. (65) Other emotional
manifestations of AR include nervousness/anxiety, sadness/depression, discomfort,
stress, and a loss of motivation. (65, 66, 70)

Figure 6: Emotional impact of AR across Europe
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Reference: Valovirta, et al., 2008. (65)

A considerable proportion of individuals report that AR has also had a moderate to
severe impact on aspects of their social life, such as going out with friends and

visiting friends’ houses. AR can also influence an individuals’ choice of daily activity;
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32.8% of AR patients report that their condition impacts their ability to take part in
outdoor activities. (58, 65)

The combined effect of impairments in physical, emotional (psychological), and
social aspects of daily life, induced by AR, results in a lower QoL for individuals with
AR versus those without AR. (71, 72) Indeed, there is a wealth of evidence to show
that AR is associated with a reduced QoL, which worsens as the disease increases
in severity. (73-77)

Impact of AR symptoms on functioning in the workplace

The troublesome symptoms of AR can have a negative effect on work activities and
productivity, as supported by various patient surveys. (66, 69) In the European
Allergy Disease-Specific Programme a high proportion of individuals with AR (79%)
reported that their symptoms had a considerable impact on work/school performance
during a 7-day retrospective period. (66) This finding is supported by data from a
Spanish survey in which 72.7% of respondents reported a considerable impact of AR

symptoms on their work/school performance. (69)

As previously mentioned, AR is associated with significant sleep disturbances which
can affect learning, as a consequence of the resulting daytime tiredness. (78)
Furthermore, for working individuals, symptomatic AR can hamper future
professional development, through days missed from the workplace, or as a result of
performing with a reduced work capacity. (65, 66, 69, 70) A cross-sectional
questionnaire-based study conducted in the UK among patients with seasonal
allergic rhinitis (SAR) (61.9% of whom had moderate to severe symptoms triggered
by tree pollen) revealed that those with moderate to severe SAR were more likely to
miss workdays due to their condition compared to patients with mild SAR (Figure 7).
(79). Furthermore, they had significantly higher odds of experiencing reduced
workplace performance as a result of SAR symptoms (Odds Ratio [OR]: 1.71, 95%
Cl: 1.15-2.54; p=0.0048). (79)
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Figure 7: Impact of SAR on workplace productivity
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10

In a survey, AR patients were asked directly how their disease impacts their life and
ability to work. In both the Netherlands and Sweden, over 50% of respondents said
that AR impacts their sleep, and 42% and 25%, respectively, said it limited their
participation at school or work. When the number of missed hours was calculated,
AR was estimated to cost society up to €673 per person due to less productive
workers as a result of their disease. (80)

A US cross-sectional study has shown that individuals with AR had double the odds
of experiencing difficulties working than those without AR ([OR]: 2.16 [95% CI: 1.45,
3.22]; p<0.01). (67) The European Patient Voice Allergy Survey found that 36% of
working respondents felt their work activities were frequently impacted by AR, while
13% reported that their work was affected all of the time by their disease. (65) A
large online survey conducted in the US showed that nasal congestion affected 59%
of respondents at work through issues with concentration (42%) or poor productivity
(36%). (70)
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Economic burden

AR has a significant impact on the NHS, as patients with moderate to severe disease
tend to have a higher number of visits to both primary and secondary care services.
The total number of visits to primary care associated with moderate to severe birch
pollen-induced AR is estimated to be 1.93 per patient per year, equating to over
51,800 visits in England. This is estimated to cost the NHS approximately £2.2
million. (45, 50, 81) (Appendix J1 and J6) The estimated total number of visits to
secondary care is estimated to be 2.61 visits per patient per year, equating to over
70,000 visits in England. This is estimated to cost the NHS approximately £14
million. (45, 50, 82) (Appendix J1 and J6)

There are also significant indirect costs associated with AR due to lost productivity
with missed days at work and performing with a reduced work capacity. (74) A UK
study estimated that individuals with moderate to severe AR miss four days per year
on average due to SAR. The cost of this absenteeism was estimated to amount to
£1.14 billion per year. Notably, this figure does not account for presenteeism, which

affected 38 days of the year for each individual with moderate/severe AR. (79)

Extensive evidence is available across Europe on the costs associated with allergic
diseases, the majority of which are indirect costs. An analysis of the socioeconomic
costs of allergic diseases in the European Union, based on published literature and
online statistical data, found that avoidable indirect costs per patient with
insufficiently treated allergies (both airways and skin allergies) range between €55
and €151 billion annually due to absenteeism and presenteeism. (83) A Swedish
study estimated the total cost of AR to Swedish society to be €1.3 billion per year
(€961 per person with AR per year, based on a prevalence rate of 24%). Direct
costs, including the cost of medication and healthcare contacts such as physician
visits, amounted to €210.30 per individual per year. Lost productivity (absenteeism
and presenteeism) was the main indirect cost associated with AR estimated to cost
€750.80 per individual per year with presenteeism, alone, accounting for 70% of the

total cost of AR in Sweden. (84) The findings of this study on the ratio of indirect to
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direct costs for AR were supported by results from a Spanish study, FERIN, that
estimated the total cost of AR to be €2,326.70 (SD: €3,013.93) per patient per year.
Again, indirect costs were the main cost driver, accounting for €1,772.90 (SD:
€2,906.20) per patient per year. (85)

A pooled analysis of eight studies evaluating presenteeism using the Work
Productivity and Activity Impairment questionnaire estimated that AR impairs work
performance by 35.9% (95% CI: 29.7, 42.1). (86) This study analysed data from six
studies to investigate the economic cost of lost productivity (absenteeism and
presenteeism).(86) With worsening disease severity, there was a significant increase
in the indirect costs of AR, driven mainly by worsening presenteeism — 85.15
(standard deviation [SD]: 162.07) hours for individuals with mild disease, 125.85
(SD: 204.14) hours for moderate disease, and 179.71 (SD: 276.63) hours for severe
disease. (85)

1.3.9 12 SQ-Bet reimbursement in other countries

12 SQ-Bet has received national reimbursement in the following countries on the
following dates: Austria (15t July 2020), Czechia (15t July 2024), Denmark (4t
November 2019), Finland (1t February 2020), France (25" October 2022), Germany
(15t September 2019), Luxembourg (April 2020), the Netherlands (15t July 2020),
Norway (15t April 2020), Slovakia (1t February 2021), Slovenia (28" January 2021)
Sweden (13" December 2019), and Switzerland (15t August 2020).

1.3.10 Therapeutic need

Despite appropriate administration and compliance with optimised symptomatic
pharmacotherapy, a subset of moderate to severe AR patients have uncontrolled
disease, and as such, their treatment satisfaction is low. (Appendix J1) 59-66% of
ARD patients are unsatisfied with their symptom control despite maximum use of
pharmacotherapy. (52) This displays a clear unmet need for a better treatment
option for these patients.
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Established clinical management for AR is limited to symptomatic pharmacotherapy
and allergy avoidance. Symptomatic pharmacotherapy does not provide adequate
relief from all symptoms of AR, such that some individuals become dissatisfied with
treatment due to persistent or recurrent symptoms. Symptomatic medications carry
the risk of adverse effects, which also contributes to patient dissatisfaction. In
particular, long-term steroid use is well known to cause significant side effects, with
intranasal corticosteroids associated with local side effects and oral corticosteroids
causing systemic side effects. (39) Long-term high-dose corticosteroid use is
associated with osteoporosis, fractures, adrenal suppression, hyperglycemia,
diabetes, cardiovascular disease, dyslipidemia, dermatological and gastrointestinal
events, psychiatric disturbances, and immunosuppression. (87) In addition, the use
of intranasal spray devices and eye drops for AR are prone to high error rates, which
can impact patient adherence and treatment effectiveness. In a cross-sectional study
conducted from June to September 2020, the majority of patients with AR reported
using INS. However, their understanding, adherence, and perceptions of the
treatment were found to be inadequate. Concerns about safety, along with factors
such as age, gender, education level, socioeconomic status, and smoking,
significantly influenced their adherence to the prescribed treatment. (88)

One of the key drawbacks of symptomatic pharmacotherapy is its inability to target
the underlying allergy, meaning that there is no lasting effect and that patients must

continue to take their medication for as long as the symptoms are present.

In contrast, AIT modifies the course of allergic disease by causing desensitisation to
the allergen, such that allergic reactions no longer occur, are fewer in number,
and/or are less severe. By inducing immune tolerance, the clinical effect persists
beyond the end of treatment. Clinical guidelines recommend treatment for a
minimum duration of 3 years to achieve long-term efficacy after treatment

discontinuation. (8, 12)

AIT, as presented in Section 1.3.4, can be considered for the treatment of AR. AIT

can be administered by injection, termed subcutaneous immunotherapy (SCIT), or
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by the oral route as sublingual immunotherapy (SLIT) tablets or SLIT-drops. SLIT
treatments are considered safer than SCIT. (89) While some SCIT products have
shown efficacy in the treatment of AR, this evidence largely stems from clinical
experience, as clinical trial data is limited in comparison to SLIT-tablets. The
administration of SCIT involves numerous injections and frequent clinic visits, as
treatment should be initiated in a medical clinic with physician supervision. This
schedule is not only inconvenient but also imposes a considerable economic burden
on the NHS and patients due to the higher healthcare resource utilisation compared
to the at-home administration of SLIT-tablets. (90, 91) Additionally, patient needle
phobia further limits the practicality of SCIT for managing AR. (Appendix J6) In
addition, there is little to no evidence supporting the use of SLIT-drops for AR.
Overall, the SCIT and SLIT-drops treatment options are currently used infrequently
and inconsistently across the UK, are less preferred by patients compared to SLIT-
tablets, and are not considered part of established clinical management for birch
pollen-induced AR. (90, 92)

In a Delphi panel consisting of three consultant allergists and two general
practitioners with a specialist interest in allergy, unanimous agreement was reached
that the primary unmet need for patients with moderate to severe AR induced by
pollen from the birch homologous group is the limited access to sublingual
immunotherapy (SLIT). This finding further underscores the importance of making

SLIT more widely available as a therapeutic option for these patients. (Appendix J6)

The BSACI position statement published in June 2023 lists 12 SQ-Bet and Pollinex
tree as the only two medications licensed for specific allergen immunotherapy for
tree pollen allergy. (93) However, Pollinex has recently failed to meet its primary
endpoint in Phase 3 trials. (94) Besides 12 SQ-Bet, the main treatment strategies for
birch pollen-induced AR are restricted to unlicensed treatments, general

antihistamines, corticosteroids, and avoidance practices.
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1.3.11 Introduction to 12 SQ-Bet

12 SQ-Bet is an AIT in the form of a SLIT lyophilisate tablet that provides a new
treatment option for birch pollen-induced AR in the UK, by targeting the underlying
cause of birch pollen-induced AR, as opposed to current pharmacotherapy options

that provide only symptomatic relief for moderate to severe patients.

Each 12 SQ-Bet tablet contains a highly standardised allergen extract of pollen from
the European white birch (Betula verrucosa) (12). 12 SQ-Bet is an oral lyophilisate
made with Zydis technology and a rigorous SQ standardisation process, which
rapidly disintegrates under the tongue, releasing the allergen extract on the oral

mucosa.

12 SQ-Bet is indicated for the treatment of moderate to severe AR and/or
conjunctivitis induced by pollen from birch, alder, hazel, hornbeam, oak, and beech,
i.e., the birch homologous group for 12 SQ-Bet; with this cross-reactivity providing
relief of AR symptoms throughout the tree pollen season, not just during the specific
birch pollen season. (95) 12 SQ-Bet is indicated in patients with a clinical history of
symptoms despite use of symptom-relieving medication and a positive test of
sensitisation to a member of the birch homologous group by either a skin prick test

and/or specific IgE. (Appendix A1.1)

The efficacy and safety of 12 SQ-Bet has been demonstrated in the Phase 3 TT-04
trial (Section 2.6). Additionally, throughout the clinical development programme, 12
SQ-Bet has been shown to be well tolerated and suitable for home treatment. (23,
96-99)

Several studies have shown that the immunological response to AIT, and 12 SQ-Bet
more specifically, is characterised by an induction of allergen-specific IgG4, which
reduces the activation of immune cells on exposure to an allergen. This induces a
switch from an allergic response to a tolerance-building immune response upon

allergen exposure.
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Mechanistically, 12 SQ-Bet is an aetiological treatment, addressing the underlying
mechanism of birch pollen-induced AR, aiming to modify the patient’s immunologic
response to birch pollen 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. (100-102) Treatment with 12 SQ-Bet
has been demonstrated to induce an increase in birch pollen-specific IgG4 and to
induce a systemic antibody response which can compete with IgE in the binding of
birch pollen allergens (Figure 8). The increase in IgG4 occurs through two main
mechanisms: immune deviation and through the induction of regulatory T cells.
Immune deviation refers to the mobilisation of T helper type 1 cells, which produce
interferon Gamma, stimulating B cells to produce IgG instead of IgE. The induction of
regulatory T cells leads to an increase in interleukin-10 and transforming growth
factor beta, which suppress local effector T-cell responses and promote antibody

class switching in favour of IgG4. (6)

Figure 8: The mechanism of action for 12 SQ-Bet
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Abbreviations: Bet, Betula verrucosa; Th2, T helper cell type 2; IgA, immunoglobulin A; IgE, Immunoglobulin E;
19G4, Immunoglobulin G4.

Reference: Figure adapted from Akdis et al., 2006. (47)

Inducing immunological tolerance through either or both of the two proposed
mechanisms, immune deviation and induction of regulatory T cells, results in a

reduction, or even elimination, of an allergic reaction in response to allergen
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exposure. (6) It is the unique disease modifying ability of AIT that makes it such a
powerful therapy for the treatment of allergic conditions. (6)

Treatment should be initiated 24 months prior to the expected start of the tree pollen
season (for the birch homologous group) and continued throughout the season. The
first tablet should be taken under medical supervision (12) and, thereafter, patients
can perform daily self-administration at home, and follow-up can be conducted in
primary or secondary care. Onset of the clinical effect is to be expected 8-14 weeks

after initiation of treatment. (103)

Overall, 12 SQ-Bet is a fast-dissolving, once daily SLIT-tablet that provides clinically
relevant relief from the symptoms of birch pollen-induced AR and, ultimately,
improves patient QoL providing an alternative treatment option for patients whose
symptoms are inadequately controlled despite compliant use of symptomatic
treatments. 12 SQ-Bet has demonstrated good tolerability and clinically meaningful
efficacy throughout the clinical development programme. (23, 96-99) Due to the
cross-reactivity between the major allergens of pollen from trees in the birch
homologous group, 12 SQ-Bet provides relief of AR symptoms throughout the tree

pollen season, not just during the specific birch pollen season. (99, 104)

1.3.12 Proposed place in therapy for 12 SQ-Bet

12 SQ-Bet is indicated in adult patients for the treatment of moderate to severe AR
and/or conjunctivitis induced by pollen from the birch homologous group. Further, 12
SQ-Bet is indicated in patients with a clinical history of symptoms despite use of
symptom-relieving medication and a positive test of sensitisation to a member of the
birch homologous group (skin prick test and/or specific IgE). (12) In this regard, 12
SQ-Bet is intended to be a second-line treatment, used as an add-on to standard
therapy for AR rather than a replacement for an existing symptom-relieving

medication in the treatment pathway.

Wider access to AlT, especially SLIT, has been demonstrated to provide long-term

symptom control, reduce the need for symptomatic treatments, and provide a
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treatment option for AR 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. (12) The potential disease modifying effect of
AIT may reduce the progression of the AR disease and, therefore reduce the number
and severity of co-morbidities associated with the condition, as described in Section
1.3.1. (99, 104)

1.4 Equality considerations

There are no known equality issues relating to the use of 12 SQ-Bet for the
treatment of adult patients (aged 18-65 years) with a confirmed diagnosis of
moderate to severe AR and/or conjunctivitis induced by pollen from the birch

homologous group despite the use of symptomatic treatment.
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2 Clinical effectiveness

2.1 Identification and selection of relevant studies

A systematic literature review (SLR) was conducted to identify and synthesise
randomised control trial (RCT) evidence reporting on the efficacy and safety of birch
sublingual immunotherapy tablets for treating and/or managing SAR in people with
birch homologous group-induced sensitivity, compared to standard of care (SoC)
interventions of interest. This SLR was conducted following the standards set out in
the Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA)
(105) and the Cochrane Handbook for Systematic Reviews of Interventions, (106)
and followed the high-quality standards required by the National Institute for Health
and Care Excellence (NICE) for SLRs. (107) Full details of the SLR search strategy,

study selection process and results are presented in Appendix B.

The following electronic databases were searched on 27" May 2024: Embase;
MEDLINE® incorporating MEDLINE® In-Process & Other Non-Indexed Citations,
MEDLINE® ePub Ahead of Print, and MEDLINE® Daily; and the Cochrane Library
incorporating Evidence Based Medicine (EBM) Reviews — Cochrane Database of
Systematic Reviews and Cochrane Central Register of Controlled Trials. Additional
hand searching of conference proceedings from the last 3 years, health technology
assessment (HTA) websites, clinical trial registries, and other supplementary
sources was conducted to identify further relevant evidence.

The electronic database search identified 1,075 citations. After removing 439
duplicates, 636 citations were screened based on title and abstract, with 110
publications considered potentially relevant and obtained for full publication review.
Upon review, 16 articles from the database search were identified as eligible for
inclusion in the SLR. Three additional records were identified via the grey literature
search or supplementary sources (see Appendix B for searching details). The

PRISMA diagram is represented in Figure 9.
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Figure 9: PRISMA flow diagram
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Abbreviations: PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
Reference: Page et al., 2021 (105)
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In total, 19 articles were found to report on the review questions; however, 7 of these
were pooled analyses and/or literature reviews which were only used for citation
tracking. (108-114) Therefore, of the records identified, 12 publications (96, 97, 99,
115-123) reporting on 8 unique RCTs were eligible for further discussion in this SLR.

The reported trials were as follows:

e 12 SQ-Bet SLIT-tablets (n=4 studies), TT-01 Birk et al., 2017, (97) TT-02
(EudraCT-2012-000031-59), (117, 122) TT-03 (NCT02481856), (96) and TT-
04 (EudraCT-2015-004821-15) (99, 116, 121)

e Birch/alder allergoid (1,000 units of allergen [AU]) tablets (n=2 studies),
EudraCT-2013-002129-43 (119, 123) and Frati et al., 2023 (115)

e Recombinant Bet v1 (rBet v 1) SLIT-tablets (50 ug, 25 pg and 12.5 ug doses)
(n=1 study), Rak et al., 2010 (120)

Unspecified SLIT (n=1 study), Smith et al., 2002 (118)

As specified in the decision problem, the primary trials of interest for this appraisal
were those of 12 SQ-Bet. As such, in preparing for this appraisal, included studies
were filtered once again to exclude trials where no comparisons were made with 12
SQ-Bet. Consequently, these studies are not included in this appraisal, and only

those investigating or including 12 SQ-Bet therapy are recorded in this submission.

Table 4 provides an overview of the clinical trial programme of 12 SQ-Bet. TT-04 is
the pivotal trial, but TT-03, TT-02, and TT-01 have been included to clarify the overall
clinical trial programme for 12 SQ-Bet SLIT-tablet for AR.
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Table 4: Overview of 12 SQ-Bet SLIT Studies

Study name | Referenc | Publicati | Intervention | Study Include | Rationale for
e on type (s) design din study being
econom | included/exclu
ic ded from the
model? | model
TT-04 Biederma | Journal N=634 Pivotal trial, | Yes TT-04 is the
(EudraCT- nn et. al, | article 12 SQ-Bet demonstrati pivotal trial for
2015- 2019 (99) SLIT, n=320 | ng the 12 SQ-Bet SLIT
004821-15) Placebo, efficacy assessing the
n=314 and safety efficacy and
of 12 SQ- safety in
Bet SLIT adolescents and
Phase 3 adults (12-65
randomised years) with
double- persistent,
blind moderate to
placebo- severe AR
controlled induced by birch
(See pollen.
Section
2.3.1 for full
details)
TT-04 Nolte et Journal N=634 Post-hoc No A post-hoc
(EudraCT- al., 2021 article 12 SQ-Bet analysis of analysis outside
2015- (116) SLIT, n=320 | Birch 12 of birch pollen
004821-15) Placebo, SQ-Bet season.
n=314 SLIT during
birch-free
oak pollen
season.
Phase 3
randomised
double-
blind
placebo-
controlled
TT-03 Couroux Journal N=219 Optimal No Phase 2, dose
(NCT024818 | etal., article 12 SQ-Bet dosage optimising using
56) 2019(96) SLIT, trial study of 12 EEC chambers,
arms: SQ-Bet no exposure
2 DU, n=55 SLIT with during BPS.
7 DU, n=54 clinical
12 SQ-Bet, sessions
n=54 using
Placebo, environmen
n=56 tal
exposure
chambers
(EECs) not
performed
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Study name | Referenc | Publicati | Intervention | Study Include | Rationale for

e on type (s) design din study being
econom | included/exclu
ic ded from the
model? | model

in birch
pollen
season
(BPS)
Phase 2
randomised
double-
blind
placebo-
controlled
TT-02 Makela et | Journal N=637 Dose- No Phase 2,
(EudraCT- al., 2018 | article 12 SQ-Bet related conducted
2012- (117, SLIT, trial efficacy during a BPS
000031-59) 122) arms: and safety with unusually
0.5 DU, study of 12 low pollen
n=93 SQ-Bet counts.

1 DU, n=90 SLIT

2 DU, n=89 Phase 2

4 DU, n=92 randomised
7 DU, n=88 double-

12 SQ-Bet, blind

n=97 placebo-
Placebo: controlled
n=88
TT-01 Birk et al., | Journal N=65 Dose No Phase 1, dose
(EudraCT- 2017 (97) | article 12 SQ-Bet escalation escalation study
2007- SLIT: study of 12 only
003234-42) 1 DU, n=9 SQ-Bet investigating the
2 DU, n=9 SLIT tolerability and
4 DU, n=9 Phase 1 acceptable dose
8 DU, n=8 randomised range of the SQ
12 SQ-Bet, double- tree 12 SQ-Bet
n=9 blind SLIT in adults
24 DU, n=8 placebo- with AR.
Placebo, n controlled
=18

Abbreviations: 12 SQ-Bet SLIT, 12 SQ-Bet sublingual lyophilisate; AR, allergic rhinitis; BPS, birch pollen season;
EEC, environmental exposure chamber.
Reference: Appendix B.

2.2 List of relevant clinical effectiveness evidence

The key clinical study evidencing the efficacy and safety of 12 SQ-Bet as a treatment

for adult birch pollen-induced AR is detailed in Table 5.
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Table 5: An overview of the clinical effectiveness evidence for 12 SQ-Bet

Study Efficacy and safety of the SQ tree SLIT-tablet in subjects with
moderate to severe AR and/or conjunctivitis induced by
pollen from the birch group.

Trial ID: TT-04
EudraCT no.: 2015-004821-15.

Study design Phase 3, randomised, parallel-group, double-blind, placebo-
controlled, multi-site field trial.

Population Subjects with clinically relevant history of moderate to severe
AR and/or conjunctivitis induced by birch pollen despite
having received treatment with symptom-relieving medication
during the two previous TPS.

Intervention(s) SQ tree SLIT-tablet (N=320).
Comparator(s) Placebo (N=314).
Indicate if study Yes

supports application for
marketing authorisation

Indicate if study used in Yes
the economic model

Rationale if study not N/A

used in model

Reported outcomes The outcome measures to be considered include*:
specified in the decision e Combined symptom and medication score
problem

e Rhinoconjunctivitis symptom scores

e Complications of allergic rhinoconjuctivitis
e Medication usage

e Adverse effects of treatment

e Health-related quality of life

All other reported Pharmacodynamic endpoints were also captured in the TT-
outcomes 04 trial, see Section 2.6.5.

Notes: *The medication usage and adverse effects of treatment outcomes were applied directly in the economic
model. Combined symptom and medication score, rhinoconjunctivitis symptom scores, and health-related quality
of life outcomes from TT-04 were captured indirectly as they were included as covariates in the mapping analysis
by Dick et al., 2019 (124) (see Section 3.3.1).

Abbreviations: AR, allergic rhinitis; SLIT, sublingual immunotherapy; SQ, standardised quality; TCS, Total
Combined Score; TPS, tree pollen season.

Reference: TT-04 CSR. (104)

2.3 Summary of methodology of the relevant clinical
effectiveness evidence

A summary of the methodology of the TT-04 trial is included in Table 6.
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Table 6: Summary of methodology of the TT-04 study

Methodology

Description

Trial design

Phase 3, randomised, parallel-group, double-blind, placebo-controlled,
multi-site field trial including 634 subjects with a clinically relevant history
of moderate to severe AR and/or conjunctivitis induced by birch pollen
despite having received treatment with symptom-relieving medication
during the two previous TPS.

Duration of study
and follow-up

Subjects were randomised in September and October 2016. All subjects
received at least 16 weeks of treatment before the start of the TPS 2017.
The treatment duration with the investigational medicinal product was
between 6%2 months and 9% months for subjects completing the trial.

Mean duration: 224 days
Median duration: 239 days
P5%-P95%: 31-267 days
Range: 1-282 days

Eligibility criteria

e Male or female aged 18 to 65 years at time of consent (in Poland
adolescents aged 12-17 were also included)

e A documented clinically relevant history of moderate to severe AR
and/or conjunctivitis induced by birch pollen (with or without
controlled/partly controlled asthma) despite having received treatment
with symptom-relieving medication during the two previous TPS

e An appropriate minimum level of allergic rhinoconjunctivitis symptoms
induced by birch pollen during the BPS 2016 and a minimum use of
antihistamines and/or nasal steroids during the screening period (i.e.
an average daily symptom score (DSS) 26 with at least two moderate
or one severe symptom and use of antihistamines and/or nasal
steroids on at least 4 of the 7 days of the screening period)

e Presence of one or more of the following ARIA QoL items due to AR
and/or conjunctivitis during the previous BPS:
a) Sleep disturbance
b) Impairment of daily activities, leisure, and/or sport
c) Impairment of school or work
d) Troublesome symptoms

e Positive SPT response (wheal diameter = 3 mm) to birch (Betula
verrucosa) extract at screening

¢ Positive specific IgE against Bet v 1 (2IgE Class 2; 0.7 kU/L) at
screening

e No clinically relevant history of symptomatic (seasonal or perennial)
AR and/or conjunctivitis caused by an allergen source, other than tree
pollen from the birch homologous group overlapping the TPS

¢ No severe asthma exacerbation within the last 3 months
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Methodology Description

¢ No clinical history of uncontrolled asthma (by GINA definition) within 3
months prior to screening

e FEV1 =70% of predicted value after adequate pharmacological

treatment
Settings and There was a total of 57 trial sites in EU (Sweden, Finland, Denmark,
locations Poland, Germany, the Czech Republic, France) and Russia.
Trial drugs SQ tree SLIT-tablet, 12 SQ-Bet, batch numbers 1592975, 1598079.
Placebo, batch number 1592017.
Concomitant Symptom-relieving medications for AR and conjunctivitis were provided as
medications open-labelled medication and were used in addition to the IMP to which

the subjects had been randomised:
¢ Oral antihistamine tablets (Desloratadine tablets, 5 mg)
e Nasal corticosteroid spray (Mometasone, 50 ug/dose)

e Antihistamine eye drops (Olopatadine eye drops, 1 mg/mL)

Outcomes A full list of the outcomes included in the TT-04 trial is provided in Section
2.3.6.

Pre-planned No subgroup analysis relevant to the appraisal population was performed

subgroups in the TT-04 trial.

Abbreviations: AR, allergic rhinitis; ARIA, Allergic Rhinitis and its Impact on Asthma; Bet, Betula verrucosa; BPS,
Birch Pollen Season; DSS, Daily symptom score; EU, European Union; FEV, Forced expiratory volume; GINA,
Global Initiative for Asthma; IgE, Immunoglobulin E; IMP, Investigational Medicinal Product; SPT, skin prick test;
TPS, tree pollen season.

Reference: TT-04 CSR. (104)

2.31 Trial design

TT-04 was a large-scale, prospective Phase 3, randomised, parallel-group, double-
blind, placebo-controlled multicentre study to evaluate the efficacy and safety of 12
SQ-Bet in adult and adolescent patients with moderate to severe AR and/or
conjunctivitis induced by pollen from the birch homologous group. (99) The study

design of TT-04 is presented in Figure 10.
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Figure 10: TT-04 study design

ITULAZAX® (n=320)

Placebo (n=314)

Birch Birch
Alder End-of-trial
apple
Hazel challenge
(n=124)
Screening Randomisation Pre-TPS Pre-BPS End-of-BPS
From Q2 2016 Sep/Oct 2016 Jan—Mar 2017 Mar/Apr 2017 May/Jun 2017
Visits 1aand ib  Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Visit 7

Efficacy measurements
Abbreviations: BPS, birch pollen season; Q2, second quarter; SLIT, sublingual immunotherapy; TPS, tree pollen

season.
Reference: TT-04 CSR. (104)

Efficacy measurements in the study included both the tree pollen season (TPS) and
birch pollen season (BPS) time frames. (99) The term TPS represents the combined
pollen seasons for hazel, alder, and birch that was evaluated in the TT-04 trial. The
TPS was defined between the first and last day of three consecutive days with tree
pollen count larger than or equal to 10 grains/m?3, excluding the days between the
pollen seasons where pollen counts fall below 10 grains/m3. The BPS, the primary
season in the study was defined by the same criteria, though the pollen threshold
was 30 grains/m?3. Notably, pollen counts of the oak pollen season were not included

in TT-04 trial but were explored in a post-hoc analysis study. (116)

The BPS on average across the trial sites of the TT-04 trial, lasted 24 days (range:
10-42) and the TPS 50 days (range: 14-68). The average daily pollen counts for the
2017 TPS are presented in Figure 11.
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Figure 11: Average daily pollen counts for the 2017 TPS
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Days from defined birch pollen season start
Abbreviations: TPS, tree pollen season.
References: TT-04 CSR (104) and Biedermann et al., 2019. (99)

Randomisation was performed in September and October 2016; patients were
randomly allocated to one of two treatment arms — 12 SQ-Bet or placebo. All
subjects received =216 weeks of treatment before the start of the 2017 TPS (mean
treatment duration 224 days), which included hazel, alder, and birch seasons.
Treatment duration with IMP was between 672 months and 972 months for subjects
completing the trial. (104)

Screening (Visit 1) was planned to take place during, or prior to, the 2016 BPS (April
to June). During the screening phase, diary data was entered by the subject in a
paper diary. During the 2017 TPS, diary data was entered in an eDiary by the
subject. The following items were recorded on a daily basis: rhinitis and/or
conjunctivitis symptoms (6 symptoms), use of symptom-relieving medication for
treatment of rhinitis and/or conjunctivitis, asthma symptoms (4 symptoms), use of
asthma medication, rhinoconjunctivitis visual analogue scale (VAS), overall
productivity, sick days due to allergic symptoms induced by pollen from the birch
homologous group. The following items were entered on a weekly basis:
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ)(S) (adults) and RQLQ +12
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(for adolescent). An asthma control test (ACT) was performed every 4 weeks for

subjects with asthma.

Prior to the start of the TPS (Visit 4) and the BPS (Visit 5), patients were provided
with pre-specified commonly used symptomatic pharmacotherapy (antihistamines:
desloratadine tablets, 5 mg and olopatadine eye drops, 1 mg/mL; nasal
corticosteroid spray: mometasone, 50 pg/dose) for rhinitis and conjunctivitis. (99)
Medications were to be used in addition to the treatment allocated at randomisation,
if required, but only once the investigator had confirmed the start of the TPS. (99,
104)

The study also included an apple challenge to explore the effect of 12 SQ-Bet on the
symptoms of apple-specific PFS in a subset of 124 subjects from Germany and
Poland who were positive for apple-specific PFS at screening, participated in an
apple challenge after completion of the main part of the trial (Visit 6). The apple
challenge was performed as an open challenge that included five steps with
increasing amounts of apple (4, 8, 16, 32 and 64 g apple) in intervals of 15 minutes.
(104)

A subgroup of patients (from Germany or Poland) in the TT-04 study, who were
positive for apple-specific PFS at screening, participated in an apple challenge after
completion of the main part of the trial (Visit 6). (104, 125) Patients were required to
eat increasing amounts of apple (4, 8, 16, 32, and 64 g) in 15-minute intervals and
were observed for 2 hours. The challenge was terminated if objective symptoms
occurred, or at the discretion of the investigator or patient. (104) The apple challenge
was conducted to assess the effect on 12 SQ-Bet on PFS as an exploratory

endpoint.
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2.3.2 Eligibility criteria

A summary of the inclusion and exclusion criteria of the TT-04 trial is provided in

Table 7.

Table 7: An overview of the inclusion and exclusion criteria of the TT-04 trial

Inclusion criteria

Exclusion criteria

The study population comprised adults (aged
18-65 years, in Poland adolescents 12-17
years were also included) with moderate to
severe AR and/or conjunctivitis induced by tree
pollen, with or without asthma (controlled/partly
controlled), despite being treated with allergy
pharmacotherapy in the previous two pollen
seasons

Patients were excluded if they had a clinically
relevant history of AR and/or conjunctivitis
caused by allergens other than tree pollen from
the birch homologous group (including animal
hair and dander)

The presence of at least one of the following
four ARIA QoL items: sleep disturbance;
impairment of daily activities, leisure, and/or
sport; impairment of school or work;
troublesome symptoms

Severe asthma exacerbation within the last 3
months

A positive response to a birch extract SPT

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

A positive IgE against Bet v 1 (the major
allergen of birch pollen)

Reduced lung function (FEV1 < 70% of predicted
value after adequate pharmacological treatment)

Abbreviations: AR, allergic rhinitis; ARIA, Allergic Rhinitis and its Impact on Asthma; IgE, immunoglobulin E; SPT,

skin prick test.

Reference: Biedermann et al., 2019. (99); TT-04 CSR (104)

2.3.3 Settings and locations

The trial was conducted at 57 trial sites in the EU (Sweden, Finland, Denmark,

Poland, Germany, the Czech Republic, France) and Russia. (104)

2.3.4  Trial drugs

Participants were randomly assigned to receive treatment with either 12 SQ-Bet or

placebo. Treatment started at visit 2 (the randomisation visit) where the IMP was

dispensed, and hereafter, the IMP was dispensed at visit 4 (pre-TPS visit). IMP

treatment for all subjects started at the randomisation visit (visit 2) and last tablet

intake was the day of the final visit (visit 6) for subjects not participating in the apple
challenge, and the day before visit 6 for subjects participating in the apple challenge.

The first dose was administered under medical supervision for 30 minutes after the
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tablet intake. Food and beverages were not to be ingested for 5 minutes following
intake of IMP. The daily dose of IMP was one 12 SQ-Bet SLIT-tablet, preferably
taken in the morning. On average, patients were exposed to treatment (12 SQ-Bet or
placebo) for 223.8 days. (104)

2.3.5 Permitted and disallowed concomitant medications

Concomitant and pre-treatment medication

TT-04 participants were free to use specific SoC medications for AR and
conjunctivitis, which make up the majority of SoC in clinical practice and were
provided to participants as part of the trial. Symptom-relieving medication was
provided by ALK before the start of the 2017 TPS as a pre-defined, open-labelled
medication and was used in addition to the IMP in both study arms. (104) The

following medication was provided in the TT-04 trial:
e Oral antihistamine tablets (desloratadine tablets, 5 mg)
e Nasal corticosteroid spray (mometasone, 50 pg/dose)
e Antihistamine eye drops (olopatadine eye drops, 1 mg/mL)

An adequate initial supply of each of these symptom-relieving medications was
dispensed to the subjects at visits 4 and 5, but they were not to be used until the
investigator confirmed that, in their opinion, the TPS had started. (104) Notably, the
use of oral antihistamine tablets, nasal corticosteroid sprays, and antihistamine eye
drops in the trial was considered representative of the typical standard of care
medication for patients with AR by nine UK clinical experts in allergy management in
an advisory panel conducted in 2024 (see Appendix J2 for further details) and a
2025 Delphi panel comprising three consultant allergists and immunologists, along

with two GPs with a specialist interest in allergy (see Appendix J6 for further details).

In the TT-04 trial subjects were instructed to freely initiate treatment with
antihistamine tablets and/or eyedrops according to their symptoms and could initiate
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additional treatment with nasal corticosteroids if their symptoms persisted. Symptom-
relieving medication was dispensed to the subjects at visit 4 and 5 and was used

according to the dosage instructions outlined in Table 8.

Table 8: The dosage instructions for symptom-relieving medication provided to subjects in the
TT-04 trial

Symptom-relieving medication | Subject dosage instructions

Rhinitis

Desloratadine tablets, 5 mg 1 tablet once daily as needed for control of allergic
rhinoconjunctivitis symptoms

Mometasone, 50 pg/dose 2 spray per nostril once daily as needed for control
of AR symptoms

Conjunctivitis

Olopatadine eye drops, 1 mg/mL 1 drop in the affected eye(s) twice daily, morning,
and evening as needed in case of persisting
allergic conjunctivitis symptoms

Abbreviations: AR, allergic rhinitis.
Reference: TT-04 Clinical study report (104)

Subjects’ use of all concomitant medication, including allergy and asthma
medication, was documented in the subject’s medical records and in the eCRF
(generic name or trade name). Additionally, each change in concomitant medication
(e.g. new treatment, discontinuation of treatment, and change in dosage/routine)
during the trial was documented. (104)

Relevant previous medication was also recorded. This included allergy and asthma
medication taken within the past two years. Medication not provided as part of the
trial was kept to a minimum. However, if considered necessary for the subject’s well-
being and unlikely to interfere with the trial assessments, concomitant medication

was given at the discretion of the investigator according to the local SoC. (104)

Prohibited concomitant medication

Restricted and prohibited concomitant medications during the TT-04 trial are outlined
in Table 9.
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Table 9: Restricted and prohibited concomitant medications are randomisation in the TT-04 trial

Medication Time window Reason

An investigational drug <30 daysor5 Possible interaction between investigational drugs.
half-lives of the | |nterferes with efficacy and safety evaluations.
drug (whichever
longest) prior to
visit 1 and until
end of trial

Anti-IgE treatment, e.g. omalizumab <130 days or 5 Interferes with rhinitis and/or conjunctivitis efficacy assessments
half-lives of the
drug (whichever
longest) prior to
visit 1 and until

end of trial
Antihistamine Oral, intravenous, nasal, or | <3 days before Interferes with rhinitis and/or conjunctivitis efficacy assessments. Interferes with
ocular visit 4 and until safety evaluation
end of trial
Long-acting (astemizole) <100 days Interferes with rhinitis and/or conjunctivitis efficacy assessments. Interferes with
before visit 4 safety evaluation
and until end of
trial
Antidepressant Antidepressant medication <14 days before | Interferes with rhinitis and/or conjunctivitis efficacy assessments due to
medications with antihistaminic effect visit 4 and until antihistaminic effect
(e.g. doxepin, mianserine) end of trial
Tricyclic antidepressants Tricyclic antidepressants may potentiate the effect of adrenaline. Interferes with
safety evaluation.
Antipsychotic medications with antihistaminic <7 days before Interferes with rhinitis and/or conjunctivitis efficacy assessments due to
effects (e.g. chlorpromazine, levomepromazine, visit 4 and until antihistaminic effect. Interferes with safety evaluation
clozapine, olanzapine, tioridazine) end of trial

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet) for treating moderate to severe allergic rhinitis
and/or conjunctivitis from tree pollen [ID6462]

©ALK Abello (2025). All rights reserved Page 55 of 166



Medication

Time window

Reason

Glucocorticosteroid Topical (nasal or ocular)

<30 days before
visit 4 and until
end of trial

Interferes with rhinitis and/or conjunctivitis efficacy assessments.
Interferes with safety evaluation.

Systemic Up to 10 days
treatment with
doses <40
mg/day

<2 weeks before
visit 4 and until
end of trial

Up to 10 days
treatment with
doses =40
mg/day

<4 weeks before
visit 4 and until
end of trial

More than 10
days treatment
regardless of
dose

<90 days before
visit 4 and until
end of trial

Depot
injection,
regardless of
dose

<90 days before
visit 4 and until
end of trial

Interferes with rhinitis and/or conjunctivitis efficacy assessments.
Interferes with safety evaluation.

Immunosuppressive treatment (ATC code L04 or
LO1)

<90 days before
visit 1 and until
end of trial

Interferes with conjunctivitis and/or asthma efficacy assessments

Immunotherapy with any other allergen(s)

From visit 1 and
until end of trial

Interferes with asthma and rhinitis and/or conjunctivitis efficacy assessments.
Interferes with safety evaluation.

Inhaled, topical, or oral nedocromil or cromolyn
sodium

<14 days before
visit 4 and until
end of trial

Interferes with conjunctivitis and/or asthma efficacy assessments
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Medication Time window Reason
Leukotriene antagonists / synthase inhibitors <30 days before | Interferes with asthma/rhinoconjunctivitis efficacy assessments
visit 4 and until
end of trial
Nasal decongestants <3 days before Interferes with rhinitis efficacy assessments
visit 4 and until
end of trial
Pizotifene <7 days before Interferes with rhinitis and/or conjunctivitis efficacy assessments due to
visit 4 and until antihistaminic effect
end of trial

Abbreviations: ATC, Anatomical Therapeutic Chemical; IgE, immunoglobin E.
Source: TT-04 Clinical study report. (104)

These medications were prohibited to improve standardisation between study arms and reduce potential confounding due to
differences in SoC medication use. Furthermore, as combined medication use is a key endpoint of AR clinical trials, a standardised
set of symptomatic medications is essential in reliably determining treatment efficacy. Importantly, the composition of SoC

medication for the TT-04 trial was consistent for both study arms. (104)

Notably, the prohibited elements of SoC in the TT-04 trial are not likely to meaningfully impact patient outcomes. Excluded
treatments for AR included leukotriene receptor antagonists (LTRA), which are rarely used in clinical practice; ipratropium bromide,
which only alleviates rhinorrhoea; and intranasal decongestants, which do not have a sustained effect in improving patients’
symptoms. During the TT-04 trial all subjects were provided with specific rescue medication (oral antihistamine tablets, nasal
corticosteroid spray and antihistamine eye drops), which remain the cornerstones of AR management. (Appendix J2 and J6) These

medications were freely available for use by participants throughout the TT-04 trial. (104)
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2.3.6 All reported outcomes of the TT-04 study

Please see Table 10 for all reported outcomes in the TT-04 study.

Table 10: Efficacy endpoints in the TT-04 trial

Endpoint

Description

Primary

The primary endpoint of the trial was the average daily
allergic rhinoconjunctivitis total combined score (denoted
TCS) during the BPS. The TCS is the sum of the average
allergic rhino conjunctivitis DSS (DSS) and average
allergic rhinoconjunctivitis daily medication score (DMS)
during the BPS

Key secondary efficacy
endpoints

The average DSS during the BPS
The average TCS during the TPS
The average DSS during the TPS

e The TCS was the sum of the of DSS and the DMS. For
the DSS, participants rated four rhinitis symptoms (runny
nose, blocked nose, sneezing, and itchy nose) and two
conjunctivitis symptoms (red/itchy eyes and watery eyes)
daily on a scale of 0 to 3 (0O=no symptoms, 1=slight
symptoms, 2=moderate symptoms, 3=severe symptoms).
For the DMS, each medication was assigned a score per
dose (desloratadine=6 per tablet, olopatadine=1.5 per
drop, nasal corticosteroids=2 per spray)

Secondary efficacy
endpoints

The average DMS during the BPS
The average DMS during the TPS

e For the DMS, each medication was assigned a score per
dose (desloratadine=6 per tablet, olopatadine=1.5 per
drop, nasal corticosteroids=2 per spray)

Average number of mild days during the BPS and the
TPS

Average number of severe days during the BPS and the
TPS

e Mild days were defined as a day without any intake of
antihistamines (Desloratadine tablets) or Olopatadine eye
drops (Mometasone nasal spray is allowed) and none of
the six individual symptoms is scored higher than 1 (mild)

e Severe days were defined as a day with a DSS greater
than or equal to 6 and at least 2 moderate or 1 severe
symptom
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Endpoint

Description

Average rhinoconjunctivitis symptom VAS during the BPS
and the TPS

e The average VAS during the BPS and TPS was
calculated for each subject as the average of non-missing
VAS during the given pollen season

Patient-rated clinical global improvement, by response
category, and by aggregation into either improved or not
improved during the BPS and the TPS

e For analysis of global evaluation, subjects answering
“better” or “much better” to the question “Compared to
your rhinitis and/or conjunctivitis symptoms in the
previous birch/tree pollen season, how have you felt
overall in this birch/TPS?” were categorised as improved,
and consequently, subjects answering “much worse”,
“‘worse” or “the same” were categorised as “not improved”

RQLAQ during the BPS and the TPS

e The RQLQ consists of 28 questions, each on a 7-point
(0-6) scale, divided into seven 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 health-related
quality of life (HRQoL)

Exploratory efficacy
endpoints

Number of sick days caused by allergy symptoms during
the BPS and the TPS

Reduction in overall productivity due to allergy symptoms
during the BPS and TPS

ACT during the BPS and the TPS in subjects with asthma
at randomisation

Average asthma DSS during the BPS and TPS
Proportion of days during the BPS and TPS with use of
asthma medication

e Productivity endpoint: The impact on productivity was
measured on a VAS scale ranging from "not affected" to
"completely affected". The response from the subject was
transformed to a scale ranging from 0 mm to 100 mm.
Not affected corresponded to 0 mm and completely
affected corresponded to 100 mm

e ACT endpoint: Each of the five questions in the
questionnaire was scored on a scale from 1 to 5. The
total ACT score was defined as the sum of the scores
from the five questions
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Endpoint

Description

Proportion of days during the BPS and TPS with asthma
DSS 21 and use of asthma medication

Average daily TCS with European Academy of Allergy
and Clinical Immunology (EAACI) medication scoring
during the BPS and during the TPS

The total score for pollen season was calculated as the
average of the non-missing scores every 4 weeks during
the pollen season

e TCS with EAACI scoring endpoint: The TCSEAACI is
defined as the sum of the DSS divided by 6 and
DMSEEACI (see Section 2.6.4). TCSEAACI will assume
values in the range of 0 to 5. The average TCSEAACI
during each of the pollen seasons was calculated as the
average of all non-missing values of the TCSEAACI
score during the given pollen season

Exploratory efficacy
endpoints — Apple
challenge

Average PFS symptoms by apple dose step

Average PFS overall VAS by apple dose step

PFS global evaluation

Average amount of apple without any objective
symptoms pre-defined in the observer list

Maximum completed dose step in the apple challenge
No observer assessed symptoms pr. apple dose
Change in average total FAQLQ and FAIM scores

e PFS symptoms and VAS endpoints: The symptoms were
measured on a VAS scale ranging from no symptoms to
severe symptoms. The response from the subject was
transformed to a scale ranging from 0 cm to 10 cm. No
symptoms corresponded to 0 cm and severe symptoms
corresponded to 10 cm

¢ FAQLQ endpoint: The FAQLQ consists of 29 questions.
All items were weighted equally. The average scores
were calculated as the average of all items scores

e FAIM endpoint: Consists of six questions. All items were
weighted equally. The average scores were calculated as
the average of all items scores

Abbreviations: ACT, asthma control test; BPS, birch pollen season; DSS, daily symptom score; DMS, daily medication score; EAACI, European Academy of Allergy & Clinical
Immunology; FAIM; the food allergy independent measure FAQLQ, The Food Allergy Quality of Life Questionnaire; HRQoL, health-related quality of life; PFS, pollen food
syndrome; RQLQ), rhinitis quality of life questionnaire; TCS, total combined score; TPS, tree pollen season; VAS, visual analogue scale.

Reference: TT-04 Clinical study report. (104)
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2.3.7 Subject baseline characteristics

Subject demographics and baseline characteristics of the TT-04 trial are summarised
in Table 11. Overall, the treatment groups were generally well balanced with respect
to demographics and baseline characteristics. The mean age of the population was
36.1 years, with a range of 12 to 65 years, which is in alignment with the age limits
specified in the inclusion criteria. A total of 60 adolescent subjects (9.5%) were
included in the trial, of which 57 completed. All subjects had Bet v 1 specific IgE =
class 2 (0.7 kU/I), 43.5% reported asthma, and 66.4% had a medical history of PFS.
(99) On average, patients reported having birch pollen allergy for 15.9 years. Skin
prick tests showed that all patients were sensitised to birch, and 75.7% were

polysensitised (defined as sensitisation to birch, alder, hazel, and others). (99)

Table 11: Demographic and baseline characteristics in the TT-04 study (FAS)

Treatment group

Placebo (N=314)

12 SQ-Bet (N=320)

Overall (N=634)

n (%) n (%) n (%)
Allergy history
Birch pollen allergy 314 (100%) 320 (100%) 634 (100%)
Asthma (all causes) 134 (43%) 142 (44%) 276 (44%)
PFS 209 (67%) 212 (66%) 421 (66%)

Sensitisations by skin prick test

school or work

Birch 313 (>99%)* 320 (100%) 633 (>99%)
Alder 288 (92%) 293 (92%) 581 (92%)
Hazel 274 (87%) 270 (84%) 544 (86%)
Mono-sensitised** 72 (23%) 82 (26%) 154 (24%)
Polysensitised 242 (77%) 238 (74%) 480 (76%)
Impact on quality of life during BPS prior to randomisation

Impairment of daily 264 (84%) 278 (87%) 542 (85%)
activities, leisure

and or sport

Impairment of 228 (73%) 242 (76%) 470 (74%)

Sleep disturbance

211 (67%)

212 (66%)

423 (67%)

Troublesome 299 (95%) 307 (96%) 606 (96%)
symptoms

Gender

Male 146 (46%) 152 (48%) 298 (47%)
Female 168 (54%) 168 (53%) 336 (53%)
Ethnic origin

White 304 (97%) 314 (98%) 618 (97%)
Asian 3 (<1%) 4 (1%) 7 (1%)
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Treatment group Placebo (N=314) 12 SQ-Bet (N=320) Overall (N=634)
n (%) n (%) n (%)
Black/African 1(<1%) - 1(<1%)
American
Hispanic/latino 2 (<1%) 1(<1%) 3 (<1%)
Other 2 (<1%) 1(<1%) 3 (<1%)
Unknown 2 (<1%) - 2 (<1%)
| Age
Mean (SD) 35.3 (13.5) 36.8 (13.7) 36.1 (13.6)
Median 34.5 36 36
Min-Max 12.0-65.0 12.0-65.0 12.0-65.0
BMI
Mean (SD) 246 (4.1) 25.0 (4.3) 24.8 (4.2)
Median 24.2 24.7 24.5
Min-Max 14.5-41.3 16.2-40.4 14.5-41.3
Smoking history
Never 253 (81%) 252
Former 35 (11%) 39
Current 26 (8%) 29
Bet v1 specific IgE class
2-3 134 (43%) 137
4-6 180 (57%) 183

Notes: * missing for one subject.

** mono-sensitised defined as skin prick test positive to birch, alder, or hazel.

Abbreviations: BMI, body mass index; FAS, full analysis set; HDM, House dust mite; SD, standard deviation; IgE,
Immunoglobulin E.

Sources: TT-04 clinical study report. (104)

2.4 Statistical analysis and definition of study groups in

the relevant clinical effectiveness evidence

241 Statistical analysis

A summary of the statistical analysis carried out in the TT-04 trial is shown in Table
12. Statistical analyses of the data aimed to determine if 12 SQ-Bet was significantly
different to placebo in terms of efficacy and immunology (the safety data were not
analysed statistically). All statistical tests were two-sided and were performed using

a significance level of 5%. (104)

Table 12: Summary of the statistical analysis carried out in the TT-04 trial

Hypothesis The primary and key secondary endpoints were controlled for multiplicity by
objective means of hierarchical testing to ensure a maximum overall type | error rate of 5%
in hypothesis testing. The null hypothesis was the hypothesis of no difference
between the two treatments.
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Statistical All statistical tests were two-sided and were performed using a significance level
analysis of 5%

The primary efficacy endpoint, and key secondary endpoints, were analysed using
a linear mixed effect (LME) model, with treatment group as fixed effect and pollen
region as a random effect.

An LME model was also used to analyse other endpoints (secondary and
exploratory): average rhinoconjunctivitis symptom VAS, productivity, asthma DSS,
ACT score, and the changes from baseline in IgE and 1gG4.(99) Patient-rated
clinical global improvement, percentage of mild, or severe days, number of sick
days, and asthma medication use, were analysed using a generalised logistic
regression model. The RQLQ was analysed using a repeated measurement linear
mixed model. Exploratory endpoints related to the apple challenge were
summarised using descriptive statistics.

The LME model described above was also used to analyse two other sets of
data:(99, 104)

e post-hoc analysis of the average TCS, DSS, and DMS data in the
combined alder and hazel pollen season (separate to the BPS)

e subgroup analysis of the average TCS during the BPS data for adolescent

patients.
Sample size, | A sample size of 300 per treatment group was needed to have at least 90% power
power to detect a significant difference between active and placebo treatment in the
calculation primary endpoint. The power calculation was based on a 2-sided t test with a 5%

significance level assuming use of all observed data, a 20% reduction in TCS in
the active compared with placebo groups, a 10% dropout rate, and a coefficient of
variation of 0.79 in both treatment groups (based on previous trial with the SQ tree
SLIT-tablet (TT-03)). (98)

For the post post-hoc analysis of the average TCS, DSS, and DMS in in the
combined alder and hazel pollen season (separate to the BPS) 34 individuals
were randomised (tree SLIT-tablet = 320; placebo = 314) and analysed during the
oak pollen season (OPS); 575 participants were in the FASBPS population that
was analysed during the continuous TPS. Rubin's multiple imputation strategy
was used and missing values in both treatment groups were sampled from the
observed data of the end point in the placebo group.

Data The full analysis set (FAS) was defined as all randomised patients in accordance
management, | with the intent to treat (ITT) principle. The FAS was used for baseline
patient demographics. The primary analysis was conducted on patients in the FAS who

withdrawals | had at least one diary entry during the BPS — known as the FASBPS. The apple
challenge analysis set (FASAPPLE) comprised all patients in the FAS who
participated in the apple challenge and for whom data were available.

The asthma analysis set (FASASTHMA) included all patients with an asthma
diagnosis at randomisation with at least one observation related to an asthma
endpoint and was used for the analysis of ACT score. The safety analysis set (SS)
represents the ‘as treated’ population regardless of randomisation and was used
for all safety analyses.

Abbreviations: BPS, birch pollen season; FAS, full analysis set; FASASTHMA, Subjects in FAS with a medical
history of asthma; FASAPPLE, The apple challenge analysis set; FASBPS, Subjects in FAS with observations in
the birch pollen season; IgE, immunoglobulin E;IgG4, immunoglobulin G subtype 4; ITT, intent to treat; LME,
linear mixed effect; OPS, oak pollen season; TCS, total combined score.

References: TT-04 clinical study report (104) and Biedermann et al., 2019. (99)
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2.4.2

Please see Table 13 for a description of all the analysis sets in TT-04 and the

number of participants included in each set.

Table 13: Description of analysis sets in TT-04

Description of study populations in TT-04

Analysis set Description 12 SQ- | Placebo, | Overall
Bet, n n
Total analysis | The total analysis set comprises all subjects - 830
set who signed informed consent. This analysis set
includes screening failures. The total population
will be used for listing reasons, for screening
failures, and AEs before randomisation.
FAS The FAS is, in accordance with the ICH ITT 320 314 634
principle, all randomised subjects according to
which treatment the subject was randomised to.
The FAS will be used for all
baseline/demography tables and sensitivity
analysis, and subject listings.
All randomised subjects.
FASBPS All subjects in FAS, with observations during the 283 292 575
BPS. This set is used as a primary analysis set
for all efficacy analyses.
Per protocol Subjects in FASBPS with at least 70% IMP 235 247 482
analysis set compliance, no major protocol violations
(PP) assessed as having an impact on the primary
endpoint, at least 50% diary records during the
BPS and at least 7 days with pollen counts
above 100 and cumulative above 1,000
grains/m: during the BPS.
Safety analysis | The safety analysis set is “as treated” meaning 262 175 437
set (SS) that each subject is analysed according to the
treatment actually received regardless of the
randomisation. The safety analysis set is used
for all safety tables/listings.
Apple FAS subjects with data from an apple challenge. 61 63 124
challenge
analysis set
(FASAPPLE)
Asthma FAS subjects with an asthma diagnosis at 112 123 235
analysis set randomisation who have at least one
(FASASTHMA) | observation related to an asthma endpoint.

Abbreviations: AEs, adverse events; BPS, birch pollen set; FAS, full analysis set; FASASTHMA, Subjects in FAS
with a medical history of asthma; FASAPPLE, The apple challenge analysis set; FASBPS, Subjects in FAS with
observations in the BPS; SS, safety set; ICH, International Conference on Harmonisation; ITT, Intent to treat;
IMP, Investigational medicinal product.
References: TT-04 clinical study report. (104)

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)
for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen

[ID6462]

©ALK Abello (2025).

All rights reserved

Page 64 of 166




243 Patient disposition in TT-04

Subject disposition for the trial, including the number of subjects randomised, the
number who discontinued from the trial, and the reasons for discontinuation are
summarised in Figure 12. The most common reason for screening failure (N=66)
was failure to meet inclusion criteria I8 concerning specific IgE (Bet v 1) that should
be class 2 or above (20.7 kU/I). Furthermore, a number of subjects (N=44) were
screened but not randomised, mainly due to withdrawal of consent. The rate of
discontinuation was higher in the 12 SQ-Bet group (13%) compared to placebo (7%).
This difference was mainly driven by a higher number of AE discontinuations in the
12 SQ-Bet group (8%) compared to the placebo group (3%). (104)

Figure 12: Subject disposition in TT-04

| Screened (N=830) |

|| Screening failures (N=152)
Screened but not randomised (N=44)*

| 12 DU | | Placebo |

| Randomised (FAS) (N=320) |

Randomised (FAS) (N=314) |

Discontinued (N=40) Discontinued (N=22)

" AFE (N=26) = AE (N=8)

* Withdrawal of consent (N=9) = |ost o follow-up (N=1)

®  Other (N=3) ®  Pregnancy (N=3)
®* Protocol deviation (N=2)
= Withdrawal of consent (N=4)
= (Other (N=4)

[ Completed (N=280) | Completed (N=292)

FAS (N=320) FAS (N=314)

FASBPS (N=283) FASBPS (N=292)

Per protocol analysis set (N=235) Per protocol analysis set (N=247)
FASASTHMA (N=112) FASASTHMA (N=123)
FASAPPLE (N=61) FASAPPLE (N=53)

Notes: * primarily subjects who withdrew consent or were lost to follow-up prior to randomisation.

Abbreviations: AEs, adverse events; FAS, full analysis set; FASAPPLE, The apple challenge analysis set;
FASASTHMA, Subjects in FAS with a medical history of asthma; FASBPS, Subjects in FAS with observations in
the BPS.

References: TT-04 Clinical study report (104)
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2.5 Critical appraisal of the relevant clinical

effectiveness evidence
Please see Appendix B for the complete quality assessment for TT-04. Table 14
assesses the relevant clinical effectiveness evidence, using criteria taken from the

NICE User Guide. For more details on discontinuations and missing data please see
Sections 2.4.1 and 2.11.4.

Table 14: Quality assessment of TT-04

Quality assessment criteria Response
Was the method used to generate random allocations Yes.
adequate?

Was the allocation adequately concealed? Yes.

Were the groups similar at the outset of the study in terms Yes.
of prognostic factors, for example, severity of disease?

Were the care providers, participants, and outcome Yes (double blinded).
assessors blind to treatment allocation? If any of these
people were not blinded, what might be the likely impact on
the risk of bias (for each outcome)?

Were there any unexpected imbalances in drop-outs No.
between groups? If so, were they explained, or adjusted
for?

Is there any evidence to suggest that the authors measured | No.
more outcomes than they reported?

Did the analysis include an intention-to-treat analysis? If so, | Yes, ITT analyses were included.
was this appropriate, and were appropriate methods used Appropriate sensitivity analyses
to account for missing data? were performed (see Appendix B,
for full explanation).

Did the study authors declare any conflicts of interest? Yes.

Abbreviations: ITT, intention-to-treat.
Reference: Appendix B.

2.6 Clinical effectiveness results of the relevant studies

2.6.1 Primary efficacy endpoint: Average daily allergic
rhinoconjunctivitis TCS during the BPS

TCS, is a sum of the allergic rhinoconjunctivitis DSS and allergic rhinoconjunctivitis
DMS and has been deemed the optimal endpoint for AIT trials for allergic

rhinoconjunctivitis by the European Academy of Allergy and Clinical Immunology
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(EAACI) task force. (126) The TCS was measured during the BPS as a primary
endpoint of the TT-04 trial. This endpoint was met, as 12 SQ-Bet demonstrated a
statistically significant improvement in average TCS during the BPS compared to
placebo. The estimated absolute difference between 12 SQ-Bet and placebo was
3.02, corresponding to a difference of 40% relative to placebo (p<0.0001),
demonstrating 12 SQ-Bet’s superiority over placebo to improve AR symptoms and
reduce their medication usage. This reduction met the World Allergy Organisation’s
(WAO) recommendation of a pre-specified clinically relevant difference of 20%
(Table 15). (99, 104, 127) This difference also exceeds the US Food and Drug
Administration (FDA) criteria to demonstrate the efficacy of AIT which states a

minimum difference of 15% versus placebo must be observed. (128)

Table 15: Overview of the results for TCS during the BPS in the FASBPS and PP analysis sets
of the TT-04 trial

Trial arm N Adjusted mean Absolute difference % Relative to p-value
(placebo-12 SQ-Bet) placebo [95% CI]

TCS during the BPS (FASBPS)

Placebo 292 7.62 - - -

12 SQ-Bet | 282 4.61 3.02[1.99, 4.05] 39.59[28.24, 49.51] | <0.0001
TCS during the BPS (PP)

Placebo 247 7.63 - - -

12 SQ-Bet | 235 4.35 3.27 [2.17, 4.38] 42.90[31.11, 53.12] | <0.0001

Notes: The response variable in the analysis is: the square root of the average TCS (results were back-
transformed to original scale). The analysis is based on an LME model with treatment as fixed class effect and
pollen region as a random class variable.

Abbreviations: N, number of subjects in analysis set, FASBPS, subjects in FAS with observations during the
BPS.

Reference: TT-04 CSR. (104)

The average daily pollen counts alongside the average TCS during the TPS in the
TT-04 trial are presented in Figure 13. 12 SQ-Bet separated from placebo on the
primary endpoint approximately 4 weeks before the onset of the BPS, coinciding with
the earlier hazel and alder pollen seasons. This separation was sustained throughout
the BPS, with the most pronounced difference observed during the first 4 weeks.

(104)
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Figure 13: The average daily pollen counts and average TCS during the TPS in the TT-04 trial
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Notes: Data is presented for the FASBPS (all patients with 21 observation during the BPS; 12 SQ-Bet, n=283;
placebo, n=292).
Abbreviations: BPS, birch pollen season; FAS, full analysis set; FASBPS; subjects in FAS with observations
during the BPS; TCS, total combined score.
Reference: TT-04 CSR. (104)

Since the primary analysis focused on subjects within the FASBPS group, sensitivity
analyses were conducted as outlined in the Statistical Analysis Plan. These included
all randomised subjects (FAS) and utilised two types of multiple imputation. The
results from both analyses aligned with the primary analysis, demonstrating a
relative difference between 12 SQ-Bet and placebo of 35.69% and 36.55%
(p<0.0001 for both), see Table 16 and Table 17. (104)

Table 16: Sensitivity analysis for TCS during the BPS using multiple imputation method 1
(FAS)

Trial N N N Adjusted Absolute % Relative | p-value
arm Total | Observed | Imputed mean difference to placebo
(placebo — 12 [95% CI]

SQ-Bet) [95% CI]

TCS during the BPS (FAS)

Placebo | 314 292 22 7.67 - - _
12 SQ- 320 283 37 4.93 2.74[1.69, 3.78] | 35.69 [24.25, | <0.0001
Bet 46.20]

Notes: The response variable in the analysis is: the square root of the average TCS (results were back-
transformed to original scale). The analysis is based on an LME model with treatment as fixed class effect and
pollen region as a random class variable.
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Abbreviations: BPS, birch pollen season; Cl, confidence interval; N, number of subjects in analysis set; FAS, all
randomised subjects.

Reference: TT-04 CSR. (104)

Table 17: Sensitivity analysis for TCS during the BPS using multiple imputation method 2

(FAS)

Trial N N N Adjusted Absolute % Relative | p-value
arm Total | Observed | Imputed mean difference to placebo
(placebo — 12 [95% CI]

SQ-Bet) [95% CI]

TCS during the BPS (FAS)

Placebo | 314 292 22 7.67 - - R
12 SQ- 320 283 37 4.93 2.74[1.69, 3.78] | 35.69[24.25, | <0.0001
Bet 46.20]

Notes: The response variable in the analysis is: the square root of the average TCS (results were back-
transformed to original scale). The analysis is based on an LME model with treatment as fixed class effect and
pollen region as a random class variable.

Abbreviations: BPS, birch pollen season; N, number of subjects in analysis set; FAS, all randomised subjects.
Reference: TT-04 CSR. (104)

2.6.2 Key secondary endpoints: Average allergic
rhinoconjunctivitis DSS during the BPS and TPS;
Average allergic rhinoconjunctivitis TCS during the
TPS

All analyses of key secondary endpoints showed a statistically significant
improvement for the 12 SQ-Bet treatment group compared to placebo, supporting
the primary analysis results. Furthermore, the analyses of the key secondary
endpoints for the PP population were consistent with those conducted on the
FASBPS. (104)

As with the primary analysis, sensitivity analyses were conducted for the key
secondary endpoints, including all randomised subjects and employing the same two
types of multiple imputation used for the primary endpoint. All of these analyses

supported the outcome of the analysis on FASBPS. (104)

Average allergic rhinoconjunctivitis DSS during the BPS and TPS

12 SQ-Bet significantly reduced patient AR symptoms compared to placebo during
both the BPS and the extended TPS periods. During the BPS, the estimated
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absolute difference was 1.32, equating to a 36.75% reduction relative to placebo
(p<0.0001). Similarly, during the TPS, the estimated absolute difference was 0.99,
corresponding to a 32.73% reduction relative to placebo (p<0.0001) (Table 18). The
efficacy differences in DSS between 12 SQ-Bet and placebo during both timeframes
exceeded the pre-specified clinically relevant thresholds of 20% and 15%, as
recommended by the WAO and FDA, respectively. (99, 104, 127) (128)

Table 18: Overview of the DSS results during the TPS and BPS in the FASBPS analysis set of
the TT-04 trial

Trial arm N Adjusted mean Absolute difference % Relative to p-value
(placebo-12 SQ-Bet) placebo [95% CI]

Average DSS during the BPS (FASBPS)

Placebo 292 3.60 - - <0.0001
12 SQ-Bet | 283 2.28 1.32[0.84, 1.81] 36.75 [25.29, 46.70]

Average DSS during the TPS (FASBPS)

Placebo 292 3.02 - - <0.0001
12 SQ-Bet | 283 2.03 0.99 [0.60, 1.38] 32.73 [21.45, 42.56]

Notes: FASBPS refers to subjects in FAS with observations during the BPS.

Abbreviations: BPS, birch pollen season; DSS, daily symptom score; FAS, full analysis set; N, number of
Subjects in analysis set; TPS, tree pollen season.

References: TT-04 CSR. (104)

As demonstrated by the TCS results, there is a separation of the average DSS for 12
SQ-Bet and placebo approximately 4 weeks before the start of the BPS, coinciding
with the alder and hazel pollen season; this separation is sustained throughout the
BPS.

Average allergic rhinoconjunctivitis TCS during the TPS

The reduction in symptoms and medication use for AR patients improved further with
12 SQ-Bet as the treatment duration extended from the BPS (average of 24 days) to
the full TPS (average of 50 days). The difference in the estimated mean TCS during
the TPS was statistically significant in favour of 12 SQ-Bet compared to placebo. The
estimated absolute difference was 2.27, corresponding to a 36.54% reduction
relative to placebo (p<0.0001). Overall, both groups experienced lower average
symptom levels and medication use (and consequently, TCS) during the TPS
compared to the BPS (see Table 19). (104)
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Table 19: Overview of the TCS results during the TPS in the FASBPS analysis set of the TT-04

trial

Trial arm N Adjusted Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet) placebo [95% CI]

Average TCS during the TPS (FASBPS)

Placebo 292 6.22 - - <0.0001
12 SQ-Bet 283 3.95 2.27[1.44, 3.11] 36.54 [24.99, 46.62]

Notes: The response variable in the analysis is: the square root of the average TCS (results were back-
transformed to original scale). The analysis is based on an LME model with treatment as fixed class effect and
pollen region as a random class variable.

Abbreviations: N, number of subjects in analysis set; FASBPS, subjects in FAS with observations during the
BPS.

References: TT-04 CSR. (104)

2.6.3 Other secondary endpoints: average allergic
rhinoconjunctivitis DMS; average number of mild and
severe days; average rhinoconjunctivitis symptom
VAS; global evaluation of efficacy; and RQLQ
endpoints during the BPS and TPS

In general, analyses of all other secondary efficacy endpoints showed an

improvement for subjects in the 12 SQ-Bet groups compared to placebo.

Average allergic rhinoconjunctivitis DMS during the BPS and TPS

To evaluate the effect of 12 SQ-Bet on patients’ use of pharmacotherapy, a daily
medication score (DMS) was recorded during both the BPS and TPS periods. Each
dose of symptomatic pharmacotherapy was assigned a score, allowing daily tracking
of medication usage patients needed to manage their disease. During the BPS, the
adjusted mean DMS during the BPS was lower for subjects in the 12 SQ-Bet group
compared to placebo, with an estimated absolute difference of 1.58, corresponding
to 49.20% reduction in medication usage compared to placebo (p<0.0001). Similarly,
when the pollen season was extended to examine the TPS, the adjusted mean for
the average DMS was lower for subjects in the 12 SQ-Bet group compared to
placebo with an estimated absolute difference of 1.20, corresponding to a 46.71%
reduction compared to placebo (p<0.0001) (see Table 20). These results
demonstrate the improved control of AR symptoms achieved with 12 SQ-Bet
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treatment, significantly reducing the needed for symptomatic pharmacotherapy.
(104)

Table 20: Overview of the DMS results during the TPS and BPS in the FASBPS analysis set of
the TT-04 trial

Trial arm No. observed | Adjusted Absolute % Relative to p-value

(no. Imputed) mean difference placebo (95% CI)

(placebo-12 SQ-
Bet [95% CI])

Average DMS during the BPS (FASBPS)

Placebo 292 3.21 - - <0.0001
12 SQ-Bet 283 1.63 1.58 (0.94, 2.22) 49.20 (33.38, 62.41)

Average DMS during the TPS (FASBPS)

Placebo 292 2.58 - - <0.0001
12 SQ-Bet 283 1.37 1.20 (0.69, 1.72) 46.71 (30.47, 60.29)

Notes: FASBPS refers to subjects in FAS with observations during the BPS.

Abbreviations: Cl, confidence interval; TCS, Total combined score; TPS, tree pollen season; N, Number of
subjects in analysis set; FASBPS, subjects in FAS with observations during the BPS.

Reference: TT-04 CSR. (104)

The proportion of mild and severe days during the BPS and TPS

In the TT-04 trial, alongside the DSS endpoint, the effect of 12 SQ-Bet on symptoms
in patients with birch pollen-induced allergic rhinoconjunctivitis was evaluated by
measuring the average number of days during the BPS and TPS when patients
reported that their symptoms were mild or severe. During a BPS lasting 24 days on
average, the number of severe days was reduced from 5.1 days with placebo to 2.7
days with 12 SQ-Bet. During a TPS lasting 50 days on average, the number of
severe days was reduced from 7.8 days with placebo to 4.6 days with 12 SQ-Bet.
During the BPS, the odds of experiencing a severe day halved with 12 SQ-Bet
treatment compared with placebo (OR, 0.47; p<0.0001), whereas the odds for
experiencing a mild day doubled (OR, 1.92; p<0.0001). Similar results were seen
during the TPS, see Figure 14. This significant reduction in the number of severe
symptom days with 12 SQ-Bet during both BPS and TPS further supports the

significant reduction observed in these timeframes for the DSS. (104)
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Figure 14: Proportion of mild and severe days during the BPS

A. BPS

Proportion of severe days® Proportion of mild days®

M Placebo (n=292) M ITULAZAX® (n=283)

OR: 0.47 (p<0.0001) OR: 1.92 (p<0.0001)
22.6% 42.7%
12.1% 58.8%
Increased AR/C burden Decreased AR/Cburden
B. TPS
Proportion of severe days® Proportion of mild days®
M Placebo (n=292) Il ITULAZAX® (n=283)
OR: 0.54 (p<0.0001) OR: 1.70 (p<0.0001)

16.0% 53.0%

9.3% 65.7%

Increased AR/C burden Decreased AR/C burden
Notes: Mild days, Days without intake of antihistamine tablet/eyedrops and no single symptom scoring greater
than 1; Odds ratio, SQ tree SLIT-tablet/placebo; Severe days, days with DSS of 6 or greater and 2 or more
moderate or 1 severe symptom.
Data is presented for the FASBPS (all patients with 21 observation during the BPS)
a8 A severe day was defined as a day with a DSS 26 points and the presence of at least two moderate symptoms
or one severe symptom; ® a mild day was defined as a day without any intake of antihistamines or olopatadine
eye drops and no individual symptom scores >1 point on any of the six individual symptoms — runny nose,
blocked nose, sneezing, itchy nose, gritty feeling/red/itchy eyes, watery eyes.
Abbreviations: AR/C, allergic rhinitis with, or without conjunctivitis; BPS, birch pollen season; DSS, daily symptom
score; FAS, full analysis set; OR, Odds Ratio; TPS, tree pollen season.
Reference: ITULAZAX CVD data based on TT-04 CSR. (104)

Average rhinoconjunctivitis symptoms VAS during the BPS and TPS

A further measure of symptom reduction with 12 SQ-Bet was conducted using a
VAS, which is a tool used to assess the severity of a patient’s disease through the
assessment of subjective symptoms such as physical and emotional states. The
adjusted average rhinoconjunctivitis symptom VAS during the BPS and the TPS was
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significantly lower for patients in the 12 SQ-Bet group compared with placebo,
indicating a reduced disease severity and hence better symptom control for patients.
The estimated absolute difference was 5.77, corresponding to a 32.37% relative
reduction compared to placebo (p<0.0001). For the TPS, the estimated absolute
difference in rhinoconjunctivitis symptoms VAS for subjects in the 12 SQ-Bet group
compared to placebo was 4.25, corresponding to a 29.63% relative reduction
compared to placebo (p<0.0001) (see Table 21). (104)

Table 21: Analysis of average rhinoconjunctivitis symptoms VAS during the BPS and TPS of
the TT-04 trial (FASBPS)

Trial arm N | Adjusted Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet [95% CI]) placebo [95% CI]

Average rhinoconjunctivitis VAS during the BPS

Placebo 292 17.83 - - <0.0001
12 SQ-Bet | 283 12.06 5.77 [3.25, 8.30] 32.37 [19.69, 43.53]

Average rhinoconjunctivitis VAS during the TPS

Placebo 292 14.34 - - <0.0001
12 SQ-Bet | 283 10.09 4.25[2.20, 6.30] 29.63 [16.56, 41.18]

Notes: The response variable in the analysis is: average VAS (0-100 mm). The analysis is based on a linear
mixed effect (LME) model with treatment as fixed class effect.

Abbreviations: N, number of subjects with observations; FASBPS, subjects in FAS with observations during the
BPS; VAS, visual analogue scale.

Reference: TT-04 CSR. (104)

Global evaluation of efficacy

To further support 12 SQ-Bet’s efficacy at reducing AR symptoms, patient
assessment of overall clinical improvement with treatment was evaluated using the
global evaluation of efficacy endpoint. This endpoint was based on the patients’
response to the question, “Compared to your rhinitis and/or conjunctivitis symptoms
in the previous birch/TPS, how have you felt overall in this birch/TPS?” Patients were
categorised as either “improved” or “not improved”. The proportion of subjects with
improved global evaluation was high in both treatment groups; however, 12 SQ-Bet
was superior compared to placebo (91.06% versus 71.71%, OR=0.25, p<0.0001;
Table 22). (104)
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Table 22: Analysis of global evaluation of efficacy in the TT-04 trial (FASBPS)

N Estimate | Odds ratio (95% ClI) | p-value
Estimated proportion of subjects improved (%)
Placebo 292 71.71 0.25 (0.15, 0.40) <0.0001
12 SQ-Bet 283 91.06

Notes: The analysis is based on a logistic regression model. ORs are calculated as placebo/active.
Abbreviations: N, number of subjects with observations; FASBPS, subjects in FAS with observations during the
BPS.

Reference: TT-04 CSR. (104)

Overall RQLQ score during the BPS and TPS

The RQLQ score is a patient-reported, disease-specific assessment of QoL. 12 SQ-
Bet significantly reduced the patients’ overall RQLQ score by 31% relative to placebo
during the BPS (adjusted mean: 0.99 12 SQ-Bet versus 1.45 placebo; p<0.0001) and
by 28% during the TPS (adjusted mean: 0.95 12 SQ-Bet versus 1.32 placebo;
p<0.0001), indicating that treatment reduces the impact of the disease on patients’
daily activities and overall well-being. The overall RQLQ score was lower for 12 SQ-
Bet compared to placebo at all time points during both BPS and TPS with the
exception of week 10 during the TPS. The improvement in QoL with 12 SQ-Bet was
most pronounced during Weeks 2-5 of the BPS and Weeks 5-8 of the TPS.
Additional analysis also demonstrated 12 SQ-Bet’s superiority compared to placebo
for the scores for the individual domains of the RQLQ score: activity, sleep, nasal
symptoms, eye symptoms, non-nose/eye symptoms, practical problems, and

emotional function (see Figure 15).

.
-
I (129)
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Figure 15: Results for the individual RQLQ domain scores during the BPS and TPS

Notes: ***p<0.0001 versus placebo. Data is presented for the FASBPS (all patients with 21 observation during
the BPS)

Abbreviations: BPS, birch pollen season; Cl, confidence interval; FAS, full analysis set; RQLQ,
Rhinoconjunctivitis Quality of Life Questionnaire; TPS, tree pollen season.

Reference: TT-04 RQLQ analysis tables — Data on file. (129)

To further understand the benéefit to patients that 12 SQ-Bet provides, a retrospective
analysis of data from the TT-04 study set out to estimate the minimum clinically
important difference (MCID) for the RQLQ results. Patients are typically
asymptomatic before the pollen season due to the absence of allergen exposure,
with QoL usually declining during the pollen season when patients are exposed to

the allergen. Based on this, 'no clinically meaningful worsening' in health-related
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quality of life (HRQoL) was considered a positive outcome for patients with allergies.
The analysis estimated that an increase of 0.5 points on the RQLQ total score
represents a minimally important worsening (MIW) for an individual patient and an
increase of 1.0 points represents important worsening of larger magnitude (IWLM).
Notably the MCID values were derived from the same TT-04 dataset. (130)

|
|
N, (130)

Table 23: The proportion of patients meeting minimally important worsening and important

worsening of larger magnitude in RQLQ total score at BPS week 2

\ 12 SQ-Bet (n= 187) \ Placebo (n=193) \ p-value
Minimally important worsening, n(%)

Worsened by 20.5p0int [HIN [ L

Important worsening of larger magnitude, n(%)

Worsenedby=1.0point [N [N L

Abbreviations: SQ, standardised quality.
Reference: ALK- Abelld., 2019 — Data on file.. (130)

Additional RQLQ data analysis investigated the effect of 12 SQ-Bet when patient

QoL was at its worst (i.e., when their RQLQ score was highest).

e
e
e
I (< rcfore, 12 SQ-Bet provides clinically meaningful

QoL benefits to significantly more patients than placebo. (130)

2.6.4 Exploratory endpoint: Sick days, Productivity, Asthma-
related endpoints, Average TCS with EAACI

medication score, Pollen food syndrome

The proportion of sick days during the BPS and TPS
Beyond the physical symptoms AR can take a substantial toll on daily activities and

as stated in Section 1.3.8, absenteeism caused by AR places a significant burden on
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patients. To quantify this burden, the proportion of sick days taken during both the
BPS and TPS was recorded in the TT-04 trial. Overall, the proportion of sick days
was low for all subjects; however, subjects in the placebo group had a higher
proportion of sick days compared to subjects on 12 SQ-Bet during both the BPS
(OR: 2.07, p<0.0001) and TPS (OR: 1.72, p<0.0001). (104, 131)

Table 24: Analysis of the proportion of sick days during the BPS and TPS (FASBPS)

N Estimate Odds ratio (95% CI) | p-value
Proportion of sick days during the BPS
Placebo 292 1.78 - -
12 SQ-Bet 283 0.87 2.07 (1.63, 2.62) <0.0001
Proportion of sick days during the TPS
Placebo 292 1.29 - -
12 SQ-Bet 283 0.75 1.72 (1.42, 2.08) <0.0001

Notes: ORs are calculated as placebo/active. The analysis is based on a logistic regression model with treatment
as fixed class effect and pollen region as a random class variable

Abbreviations: BPS, birch pollen season; FASBPS, subjects in FAS with observations during the BPS; N, number
of subjects with observations; TPS, tree pollen season.

References: TT-04 CSR (104)

Average effect on productivity during the BPS and TPS

The burden of AR in the workplace and on daily activities can also be seen in the
reduced productivity associated with the condition. On average, subjects in both
treatment groups reported that their productivity was not affected to any major extent
in the TT-04 trial; however, subjects in the placebo group reported a higher impact
on productivity than subjects in the 12 SQ-Bet group during both the BPS (p=0.0002)

and the TPS (p=0.0004). (104)
Table 25: Analysis of the average effect on productivity during the BPS and TPS (FASBPS)

Trial arm N Adjusted | Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet placebo (95% CI)
[95% CIl])

Average effect on productivity during the BPS

Placebo 292 13.47 - - 0.0002
12 SQ-Bet 283 8.99 4.49[2.17, 6.80] 33.31[17.74, 46.78]

Average effect on productivity during the TPS

Placebo 292 10.69 - - 0.0004
12 SQ-Bet 283 7.31 3.39[1.51, 5.27] 31.67 [15.49, 45.79]
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Notes: The response variable in the analysis is: the average effect on productivity. The analysis is based on an
LME model with treatment as fixed class effect and pollen region as a random class variable.

Abbreviations: BPS, birch pollen season; Cl, confidence interval; N, number of subjects with observations;
FASBPS, subjects in FAS with observations during the BPS; TPS, tree pollen season.

Reference: TT-04 CSR. (104)

Asthma-related endpoints

As mentioned in Section 1.3.1, uncontrolled AR is a risk factor for asthma
exacerbations. To explore this association and assess the beneficial effect of 12 SQ-
Bet on asthma, various exploratory endpoints were conducted in the TT-04 trial:
average asthma DSS, asthma medication use, and ACT score. All subjects
answered questions in relation to asthma symptoms and medication use in the daily
diary and therefore asthma symptom score (asthma DSS) and medication use
endpoints are reported for FASASTHMA and FASBPS analysis sets. ACT was only
answered by subjects with a medical history of asthma and is thus only reported for
FASASTHMA. (104)

Overall, the asthma DSS was low (~1 on a scale from 0-12) both in subjects with a
medical history of asthma (FASASTHMA) and in general for all subjects in FASBPS.
In FASBPS subijects, relative to placebo, 12 SQ-Bet reduced asthma symptoms by
29.3% (p=0.0089) during the BPS and by 24.2% (p=0.0239) during the TPS. The
average ACT scores in the trial were high, indicating good asthma control. The
average ACT during the BPS was higher in the 12 SQ-Bet group compared to
placebo (p=0.0365). No difference between groups could be seen for the TPS (see
Table 26). (104)

Table 26: Overview of the asthma endpoints of the TT-04 trial (FASBPS)

Trial arm N Adjusted | Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet placebo (95% CI)
[95% CI])
Average asthma DSS during the BPS (FASBPS)
Placebo 292 1.15 - - 0.0089
12 SQ-Bet 283 0.81 0.34 [0.08, 0.59] 29.32 [8.56, 46.21]
Average asthma DSS during the TPS (FASBPS)
Placebo 292 0.96 - - 0.0239
12 SQ-Bet 283 0.73 0.23 [0.03, 0.44] 24.18 [3.71, 41.30]
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Trial arm N Adjusted | Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet placebo (95% CI)

[95% CI])
Average ACT during the BPS (FASASTHMA)
Placebo 88 21.80 - - 0.0365
12 SQ-Bet 96 22.24 -1.22 [-2.36, -0.08] -5.79 [-11.53, -0.39]
Average ACT during the TPS (FASASTHMA)
Placebo 111 21.80 - - 0.5282
12 SQ-Bet 110 22.09 -0.30 [-1.22, 0.63] -1.35[-5.66, 2.79]

Abbreviations: N, number of subjects with observations; FASASTHMA, subjects in FAS with asthma; FASBPS,
subjects in FAS with observations during the BPS.
Reference: TT-04 CSR. (104)

The use of asthma medication was low in the trial, with no differences evident
between the proportion of asthma medication days during the BPS and TPS for both
the 12 SQ-Bet and placebo treatment groups for FASBPS and FASASTHMA. (104)

Average TCS with EAACI medication score during the BPS and TPS

Subjects’ use of symptom-relieving medication was also scored using the EAACI
medication score, as outlined in Table 27 (132). The EAACI symptom score was
calculated by dividing the total symptom score (scale 0-18) by 6, resulting in a scale
ranging from O to 3, where 0 indicates no symptoms, 1 indicates mild symptoms; 2
indicates moderate symptoms, and 3 indicates severe symptoms. The total
combined rhinoconjunctivitis EAACI score was the sum of the EAACI symptom score

and the EAACI medication score and assumed values in the range of 0 to 5 (104).

Table 27: EAACI medication score

Symptom-relieving medication for rhinitis/conjunctivitis

Symptom-relieving medication EAACI medication score (0 if medication is not
used)

Desloratadine tablets, 5 mg 1

Olopatadine eye drops, 1 mg/mL 1

Mometasone nasal spray, 50 ug/dose 2

Notes: The EAACI medication score is defined as the maximum value of either of the 3 above components i.e.
the EAACI medication score assumes values of 0, 1, or 2. Note that in Pfaar et al. (132) the EAACI medication
score may also assume a value of 3 (oral corticosteroids). This is not possible in the present trial since oral
corticosteroids were not allowed.

Abbreviations: EAACI, European Academy of Allergy & Clinical Immunology.

References: TT-04 CSR (104); Pfaar et al.2014. (132)
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The average TCS with EAACI medication score was lower for the 12 SQ-Bet group
compared to the placebo group during both the BPS and TPS with relative
differences of 37.88% (p<0.0001) and 34.94% (p<0.0001), respectively (Table 28).
(104)

Table 28: Analysis of average TCS with EAACI medication score during the BPS and TPS
(FASBPS)

Trial arm N | Adjusted | Absolute difference % Relative to placebo p-value
mean (placebo-12 SQ-Bet [95% CI]
[95% CI])
Average TCS EAACI during the BPS
Placebo 292 1.22 - - <0.0001
12 SQ-Bet | 283 0.76 0.46 [0.30, 0.62] 37.88 [26.67, 47.67]
Average TCS EAACI during the TPS
Placebo 292 1.0 - - <0.0001
12 SQ-Bet | 283 0.65 0.35[0.22, 0.48] 34.94 [23.66, 44.82]

Notes: The response variable in the analysis is: the square root of the average TCSEAACI. The analysis is based
on an LME model with treatment as fixed class effect and pollen region as a random class variable.
Abbreviations: BPS, birch pollen season; EAACI, European Academy of Allergy & Clinical Immunology CI,
confidence interval; N, number of subjects with observations; FASBPS, subjects in FAS with observations during
the BPS; TPS, tree pollen season.

References: TT-04 CSR. (104)

Pollen food syndrome assessed in the apple challenge

In addition to the beneficial effect of relieving the symptoms of birch pollen-induced
AR, 12 SQ-Bet also improved the oral symptoms of PFS. Subjects from Germany
and Poland with PFS associated with oral symptoms after the intake of apples were
offered to participate in the apple challenge study (FASAPPLE, N=124) as part of the
TT-04 trial to examine the potential treatment effect on PFS by 12 SQ-Bet. 124
subjects participated in the apple challenge. The apple challenge took place on the
same day as the end of the trial visit (visit 6) after the visit specific procedures had
been finalised. (104)

Around 70 percent of birch allergic individuals develop allergic symptoms against
certain foods such as nuts and apples that contain homologous cross-reactive
allergens to the major birch allergen Bet v 1. (29, 133) The symptoms are manifested

as PFS, and its occurrence typically involves pre-sensitisation to pollen allergens
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from the Fagales order. PFS is IgE-mediated and is caused by cross-reactivity
between Bet v 1 and other protein family 10 proteins in a number of common food

items such as apple, hazelnut, carrot, and peach. (20, 29)

PFS symptoms reported in the PFS questionnaire at screening were similar between
treatment groups in FASAPPLE. A higher proportion of subjects in the 12 SQ-Bet
group reported that their PFS symptoms had improved after receiving treatment
compared to placebo (86.89% versus 63.93%, OR=0.27, p=0.0028). Especially, the
increase in symptoms from before the apple challenge to after the first dose of apple
(4 g) was more pronounced for participants in the placebo group, suggesting
improved tolerance in the active group. This tendency was similar for individual
symptoms and the overall PFS VAS score. A global evaluation of efficacy on PFS
symptoms showed that more participants in the active group reported improved PFS
symptoms after treatment with 12 SQ-Bet compared with placebo (87% versus 64%,
OR =0.27; p=0.0028). The FAQLQ and FAIM scores were generally low in both
groups (i.e. low impact of food allergy on QoL), and there were no statistically
significant differences between the treatment groups in FAQLQ or FAIM scores at

the follow-up 30 days after the apple challenge. (104, 125)

Average apple-specific IgE was similar across treatment groups before treatment
initiation. 12 SQ-Bet treatment increased serum levels of apple-specific IgE and 1gG4
compared with placebo at all measured time points (changes from baseline). No
increases in apple-specific IgE or IgG4 were seen for the placebo group. The apple-
specific immunological responses resembled that seen for birch. (104, 125)

2.6.5 Pharmacodynamic endpoints

As part of the inclusion criteria of TT-04, patients were required to have a positive
Bet v 1—specific IgE level (IgE class 2 or greater, >0.7 kU/L). All subjects were

sensitised to birch pollen and 57% of participants belonged to the IgE class 4 to 6
(217.5 kU/L). 12 SQ-Bet increased serum specific levels of both birch-specific IgE
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and IgG4 at all time points compared with placebo (p<0.0001 for all), as shown in
Figure 16.

Figure 16: Birch IgE and 1gG4 results from the TT-04 trial
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Abbreviations: BPS, birch pollen season; IgG4, immunoglobin G4; TPS, tree pollen season.
Reference: Biedermann et al., 2019. (99)

The immunological data shows that 12 SQ-Bet induced increases in birch-specific
IgE from randomisation until approximately 1 month after initiation of treatment, after
which time the levels began to decrease. Levels of birch-specific IlgG4 increased
throughout the entire course of the study. Birch-specific IgE and IgG4 remained

rather constant at all time points assessed in the placebo group.

The data from TT-04 clearly show that 12 SQ-Bet has an immunomodulatory effect,
which may provide persistent clinical improvement beyond the end of a 3-year
course of treatment for individuals with birch pollen-induced AR. (99) Evidence to
support this theory comes from a 5-year study evaluating SQ® grass SLIT-tablets in
patients with grass pollen allergy, a SLIT-tablet with the same mechanism of action
as 12 SQ-Bet. The results showed that the significant improvements in
rhinoconjunctivitis symptoms obtained at the end of a 3-year treatment period were
sustained for a further 2 years. (134) Outside of this study, a comparison of the
immunological data for 12 SQ-Bet with SQ® grass SLIT-tablet has shown that the
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two products elicit a similar immune response during the first year of treatment. (104,
135)

By inducing immunological tolerance in a similar manner to SQ® grass SLIT-tablet, it
can be assumed that 12 SQ-Bet will provide persistent clinical improvement beyond
the end of a 3-year course of treatment. This has been demonstrated for 75,000 SQ-
T (SQ® grass SLIT-tablet), which alongside, 12 SQ-Bet (SQ® tree SLIT-tablet), and
12 SQ-HDM (SQ® HDM SLIT-tablet) were developed using the same high-quality

standardised manufacturing processes. (12, 103, 136)

2.6.6 Additional analysis

In addition to the primary, secondary, other secondary, exploratory, and
pharmacodynamic endpoints listed in Sections 2.6.1, 2.6.2, 2.6.3, 2.6.4 and 2.6.5,
additional analyses were also performed on the TT-04 trial data to demonstrate the

benefit of 12 SQ-Bet for birch pollen homologous group-induced AR.

Cross-reactivity results

As part of the TT-04 trial, blood samples were collected from 397 birch allergic
patients during SQ tree SLIT-tablet or placebo treatment (1:1) for up to 40 weeks.
Serum IgE and IgG4 specific to birch, and birch homologous tree pollens from alder,
hazel, hornbeam, beech, and chestnut were measured by ImmunoCAP. IgE-
Blocking Factor for alder, birch and hazel during treatment was measured by Advia
Centaur and blocking effects for birch and all these birch homologous tree pollens
were further investigated by basophil activation (BAT). Antibody readouts were
investigated in patient subsets. T-cell responses (proliferation) to allergen extracts
and peptide pools (group 1 allergens) were investigated in T-cell lines from 29
untreated birch pollen-allergic individuals.

The results of the various parameters listed are described below in Table 29.
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Table 29: Results of the cross-reactivity study of TT-04

Parameter Explanation and/or Relevance, and Results
IgE changes during Serum levels of allergen-specific IgE were analysed to investigate how 12 SQ-Bet treatment modulates the existing allergen-
treatment specific immune response.

An initial induction of allergen-specific IgE was seen for alder, birch, and hazel peaking at 4 weeks after initiation of
treatment with an approximate threefold increase

This was followed by a decrease during the remaining treatment period for the three tree pollen allergens
investigated

At the end of treatment, allergen-specific IgE was still significantly increased in the SQ tree SLIT-tablet group
compared to placebo, even though the serum concentrations for the two treatment groups were approaching the
same level

IgG4 changes during
treatment

Induction of allergen-specific IgG4 is a hallmark of AIT and seen as an indicator of the competing non-IgE antibody response
induced by AIT.

A significant induction of allergen-specific IgG4 was observed in the current trial for alder, birch, and hazel after 4
weeks of treatment

The serum 1gG4 concentrations increased further until 4 months of treatment, followed by a slight further increase for
birch and a plateau for alder and hazel. The max increase during the trial for birch was 4-5 fold whereas a 2-3 fold
increase was observed for alder and hazel

IgE-Blocking Factor
induction during treatment

The IgE-Blocking Factor reflects the competition between allergen-specific IgE and treatment-induced non-IgE antibodies and
this assay is used to address the functionality of the quantitative changes seen for allergen-specific IgE and 1gG4.

A significant induction of IgE-BF was demonstrated after 4 weeks of treatment for the three tree pollen allergen
extracts investigated

The inhibitory effect was further increased until 4 months of treatment, followed by a plateau towards the end of
treatment

The strongest blocking effect was observed for birch, followed by alder, and with hazel showing slightly delayed
induction with optimal level after 7 months of treatment

Cross-reactivity of pre-
treatment serum IgE

Sensitisation towards closely related tree species may be the result of cross-reactivity of IgE antibodies.
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Parameter

Explanation and/or Relevance, and Results

Clear correlations (Pearson) between serum IgE concentrations specific to different trees indicate cross-reactivity

The maijority of the birch allergic patients had serum IgE binding to multiple related trees ranging from 95% (beech) to
99% (alder), whereas only 14% reacted to chestnut

The data demonstrate significant correlations between IgE reactivity towards birch and alder, hazel and hornbeam
(birch homologous group species) (r=0.93) as well as beech (r=0.93)

The strongest correlation in IgE titres was seen between birch and alder (r=0.98) and the weakest was between birch
and hazel or beech (r=0.93). There was no correlation between birch and chestnut (r=0.047)

Cross-reactivity of end of
treatment serum 1gG

Cross-reactivity of IgG4 indicates that treatment-induced immune modulation affects the response to different closely related
tree species

Serum from the majority of the patients treated with 12 SQ-Bet contained IgG4 binding to multiple related trees
ranging from 80% (birch/hornbeam) to 90% (birch/alder), whereas only 8% contained IgG4 towards chestnut in
addition to birch

Significant correlation was found between 1gG4 towards birch and alder, hazel and hornbeam (birch homologous
group species) (r=0.85) as well as beech (r=0.84)

The strongest correlation in IgG4 titres was seen between birch and alder (r=0.93). There was no correlation between
birch and chestnut (r=0.011)

BAT

Sera from 12 actively treated and 7 placebo patients were analysed for basophil activation by six different pollen allergen
extracts to address the functionality of the changes in allergen-specific antibodies towards all of these allergens.

Sera from all patients facilitated activation for alder, birch and hornbeam, 18/19 for hazel, 17/19 for beech and 12/19
for chestnut

The allergen concentrations needed to activate the basophils differed considerably with EC50 (the allergen
concentration at which 50% of maximal basophil activation occurs) for all donors below 100 ng for alder and birch
whereas 16/19 (hornbeam), 12/18 (hazel), 3/17 (beech) and 4/12 (chestnut) donors had EC50 below 100 ng for the
other allergen extracts investigated

Significant increases in median EC50 compared to baseline were observed in the treatment group for birch, alder and
hornbeam, and no significant difference was observed in the placebo group for these tree pollen allergens

T-cell cross-reactivity to
birch homologous trees in

An allergic immune response includes both production of allergen-specific IgE and activation of allergen-specific Th2 cells.
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Parameter Explanation and/or Relevance, and Results

untreated birch allergic e The proliferation data illustrate that T-cell lines respond to allergen extracts from various tree species

patients o Even though significant variations in the strength of the responses are seen, the majority of patients respond to birch,

alder, hazel and hornbeam (66%-100%) whereas beech and chestnut were recognised by 50%-60% of the T-cell
lines

e T-cell responses to peptide pools covering the entire aa sequence of the individual major allergens show a clear
pattern with almost equally frequent responses (90%-100%) to group 1 allergens from birch, alder, hazel and
hornbeam and with reduced frequencies of responses to beech and chestnut (70%-80%)

e The strength of the responses to all peptide pools apart from Aln g 1 peptides differed significantly from the
responses to the Bet v 1 peptides

Abbreviations: AlT, allergen immunotherapy; BAT, by basophil activation; IgE, immunoglobin E; IgG4, immunoglobin G4.
Reference: Wurtzen et al., 2020 (17)

2.6.7 Post-hoc analyses of TCS, DSS, and DMS by tree pollen seasons

Post-hoc analysis of the TCS data in the TT-04 has been conducted that demonstrates the efficacy of 12 SQ-Bet throughout the
TPS, additionally extending to the oak pollen season (OPS).

Alder/hazel pollen season analysis of TCS, DSS, and DMS

The TPS in the TT-04 trial consisted of the BPS as well as the alder and hazel pollen season (AHPS). The treatment effect of 12
SQ-Bet was demonstrated throughout the TPS. Furthermore, when the AHPS was considered alone, 12 SQ-Bet was also found to

be superior to placebo.
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In general, the average symptom levels and medication use (and hence TCS) were
lower for both treatment groups during the AHPS compared to the BPS and TPS. 12
SQ-Bet reduced patient TCS by 29.66%(p=0.0015), DSS by 26.04% % (p=0.0031)
and DMS 43.81% (p=0.0016) relative to placebo (104) (Table 30).

Table 30: Post-hoc analysis of average TCS, DSS, and DMS in the AHPS of TT-04 (FASBPS)

Trial arm N | Adjusted Absolute difference % Relative to placebo p-value
mean (placebo-12 SQ-Bet (95% CI)
[95% CI])

Average TCS in the AHPS
Placebo 286 4.07 - - 0.0015
12 SQ-Bet | 278 2.87 1.21 [0.46, 1.96] 29.66 [12.61, 43.80]
Average DSS in the AHPS
Placebo 286 2.08 - - 0.0031
12 SQ-Bet | 278 1.54 0.54 [0.18, 0.90] 26.04 [9.73, 39.63]
Average DMS in the AHPS
Placebo 286 1.45 - - 0.0016
12 SQ-Bet | 278 0.82 0.64 [0.23, 1.04] 43.81[19.54, 62.45]

Abbreviations: AHPS, alder, and hazel pollen season; Cl, confidence interval; DMS, Daily Medication Score;
DSS, Daily Symptom Score; FASBPS, full analysis set BPS; TCS, Total Symptom Score.
References: TT-04 CSR. (104)

Continuous TPS analysis of TCS, DSS, and DMS

The continuous TPS includes all days regardless of pollen counts from the start to
the end of the tree pollen season. The duration of the continuous TPS was
approximately 2 months. In the continuous TPS 12 SQ-Bet reduced patient, TCS by
34.97% (p<0.0001), DSS by 31.57% (p<0.0001) and DMS by 45.33% (p<0.0001)
relative to placebo (Table 31). These relative reductions are similar to those
observed for the TPS.

Table 31: Post-hoc analysis of the average TCS, DSS, and DMS during the continuous TPS of
TT-04 (FASBPS)

Trial arm N | Adjusted | Absolute difference % Relative to placebo p-value
mean (placebo-12 SQ-Bet [95% CI]
[95% CI])
Average TCS during the continuous TPS
Placebo | 292 | 596 |- | - | <0.0001
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Trial arm N | Adjusted | Absolute difference % Relative to placebo p-value
mean (placebo-12 SQ-Bet [95% CI]
[95% CI])

12 SQ-Bet | 283 3.88 2.09[1.27, 2.90] 34.97 [23.12, 45.30]

Average DSS during the continuous TPS

Placebo 292 2.89 - <0.0001
12 SQ-Bet | 283 1.98 0.91 [0.53, 1.29] 31.57 [20.02, 41.61]

Average DMS during the continuous TPS

Placebo 292 2.48 - - <0.0001
12 SQ-Bet | 283 1.36 1.13[0.63, 1.62] 45.33 [28.76, 59.14]

Abbreviations: Cl, confidence interval;, DMS, Daily Medication Score; DSS, Daily Symptom Score; TCS, Total
Symptom Score; TPS, tree pollen season.
References: TT-04 CSR (104); Nolte et al., 2021. (116)

Oak pollen season analysis of TCS, DSS, and DMS

Nolte et al., 2021(116) conducted a post-hoc analysis of the TT-04 trial in the OPS.
Only 1% of participants in the TT-04 trial were IgE mono-sensitised to birch pollen,
while 87% were also sensitised to oak pollen. Nolte et al., analysed the symptom
outcome results from February to June specifically for the OPS that excluded all the

days which overlapped with the BPS.

The average TCS began to separate between 12 SQ-Bet and the placebo groups
approximately four weeks before the start of the BPS (coinciding with the alder/hazel
pollen seasons). It was maintained throughout the BPS and the OPS. The most
pronounced treatment effect on TCS was observed during the BPS when pollen
counts were at their highest. Improvements in TCS during the OPS were more
pronounced for patients treated with 12 SQ-Bet compared to the placebo arm with a
25% relative treatment difference (p<0.001), when DSS and DMS were considered
separately, there was a 22% (p<0.001) improvement in DSS and a 32% (p<0.001)
improvement in DMS with 12 SQ-Bet treatment during the OPS compared to placebo
(116) (Table 32).
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Table 32: Post-hoc analysis of the average TCS, DSS, and DMS during the oak pollen season
of TT-04 (all randomised subjects)

Trial arm N Adjusted | Absolute difference % Relative to p-value
mean (placebo-12 SQ-Bet placebo [95% CI]
[95% CI])

Average TCS during the OPS
Placebo 225 4.80 - - <0.001
12 SQ-Bet 211 3.59 1.21[0.32, 2.11] 25[8, 41]
Average DSS during the OPS
Placebo 225 2.34 - - <0.001
12 SQ-Bet 21 1.82 0.52 [0.07, 0.98] 22 [4, 39]
Average DMS during the OPS
Placebo 225 1.76 - - <0.001
12 SQ-Bet 211 1.19 0.57 [0.06, 1.07] 32 [6, 54]

Notes: The OPS excludes all days that overlapped with the BPS.

Abbreviations: Cl, confidence interval;, DMS, Daily Medication Score; DSS, Daily Symptom Score; OPS, oak
pollen season TCS, Total Symptom Score.

Reference: Nolte et al., 2021. (116)

Oak is a member of the birch homologous group, and the oak allergen is an
important Bet v 1 cross-reactive tree pollen allergen. These results further
demonstrate the efficacy of 12 SQ-Bet in birch pollen-induced AR over the course of
the TPS and extending through the OPS.

2.6.8 Real-world evidence: REACT study

The real-world effectiveness in AIT (REACT) 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]). (137) The study aimed to assess the long-term
effectiveness of AIT modalities for the treatment of AR with or without AA in a real-
world setting. Primary outcomes included AR prescriptions, while secondary
outcomes assessed asthma-related factors, including prescriptions, exacerbations,
treatment changes, and new asthma onset. The study also looked at healthcare
resource use, costs, sick leave, respiratory infections, and anaphylaxis events as
exploratory outcomes. Subgroup and sensitivity analyses were conducted to ensure
the accuracy of the evaluations. The study aimed to validate its findings by
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comparing results for SLIT-tablets with previous RCTs (137). An overview of the
REACT study is provided in Table 33.

Table 33: Overview of the REACT study design

Main cohort of 92,048 subjects. 46,024 subjects eligible for inclusion (36,927

N SCIT; 4,816 SLIT-drops; 3,754 SLIT-tablets)
Tree AIT subgroup N = 11,897
Region Germany
Population AR with/without asthma
Age groups No age inclusion criteria
Retrospective, observational, PSM cohort study. Trial duration of 10 yrs, 11
Trial design months: January 2007 — December 2017
Primary To demonstrate long-term effectiveness of AIT in the real-world using claims
objective data from Germany from 2007 to 2017

Abbreviations: AlT, allergen immunotherapy; AR, allergic rhinitis, PMS, propensity score-matched
Reference: Fritzsching et al., 2022. (137)

During the study period, 115,098 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. The AlT-treated patients were exposed to treatment for an average of 549
(SD: 284 days). The eligible (46,024 subjects) AlT-treated subjects were matched
1:1 with control group subjects who were not treated with AIT. Subgroups based on
the route of AIT administration (SCIT, SLIT-drops, and SLIT-tablets) and specific
allergens (e.g., grass, house dust mites, and tree allergens) were also analysed.
(137)

AIT was administered as SCIT in 36,927 patients, SLIT-drops in 4,816 patients, and
SLIT-tablets in 3,754 patients. In total, 11,897 (26%) patients were on tree AlT.
Outcomes were analysed as within-group (pre- versus post-AlT) and between-group

(AIT versus control) differences over 9 years of follow-up. (137)

Compared to the pre-index year, AIT was consistently associated with greater
reductions compared to control subjects in both asthma and AR prescriptions, which
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was sustained for 9 years. Furthermore, an improvement in the treatment effect was

observed over the 9-year period. (137)

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). In addition, a
consistent reduction in hospitalisations was observed, with ORs of 0.72 (95% CI:
0.54, 0.98), 0.66 (95% CI: 0.46, 0.93), and 0.85 (95% CI: 0.55, 1.30) for all
hospitalisations, inpatient stays, and outpatient stays, respectively, for 9 years after
treatment initiation. There was also a reduction in ambulatory visits for patients
treated with AIT, with an OR of 0.88 (95% ClI: 0.49, 1.57) observed at Year 9. (137)

The primary outcome of AR prescription reductions was consistently more
favourable for the AIT group compared to control across subgroups, and sensitivity
analyses confirmed the benefits of asthma treatment step-down for follow-up Years 4
to 6. The change in the average number of AR prescriptions per subject per follow-
up year, compared to the pre-index year, is presented in Figure 17. AR Validation
analyses also supported greater AR prescription reductions for SLIT-tablet users.
The results of the REACT study evidence a treatment benefit with AIT, with no
evidence of treatment waning over the 9 years of follow-up. (137)
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Figure 17: Absolute change from pre-index year in AR prescriptions in the REACT study

Absolute change from pre-index year in AR prescriptions
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Abbreviations: AlT, allergen immunotherapy; Rx, prescriptions

Notes: AR prescriptions include symptom-relieving allergic rhinitis medication, e.g. antihistamine and Intranasal
corticosteroids (INCS). the first AIT prescription constituted the index date.

Reference: Taken from Fritzsching et al., 2022 (137)

2.7 Subsequent treatments used in the relevant studies

Not applicable as there were no subsequent treatments provided to participants in
the TT-04 trial.

2.8 Subgroup analysis
No subgroup analysis relevant to the appraisal population was performed in the TT-

04 trial, please see Appendix C for more information.

2.9 Meta-analysis

No meta-analyses were conducted for inclusion in this submission.
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The TT-04 trial includes head-to-head data with established clinical management as
patients in both treatment arms were permitted to use selected symptom-relieving

medications for AR and conjunctivitis during the trial.

210 Indirect and mixed treatment comparisons

Not applicable.

2.1 Adverse reactions

2111 Most frequently reported adverse events

An overview of the adverse events (AEs) in the TT-04 trial is presented in Table 34.
A total of 262 (82%) subjects in the 12 SQ-Bet group experienced 1,028 AEs, while
176 (56%) subjects in the placebo group experienced 404 AEs. In the 12 SQ-Bet
group, 76% of the AEs were IMP-related, while this was the case for 33% of the AEs
in the placebo group. (104)

The most frequently reported AEs belonged to the System Organ Classes (SOCs)
Gastrointestinal disorders and respiratory, thoracic, and mediastinal disorders, and
all the AEs were reported by less than 1% of the subjects. (104) The majority of AEs
were mild or moderate in severity in both groups; 4-5% of AEs were assessed as
severe. The proportion of subjects experiencing severe AEs were higher for 12 SQ-
Bet (7%) than for placebo (2%). The most frequent severe AEs in the 12 SQ-Bet
treatment group belonged to the SOCs Gastrointestinal disorders and respiratory,
thoracic, and mediastinal disorders, and included AEs such as oral pruritus,
hypoaesthesia oral, and throat irritation, all reported by 1% or more of the subjects.
In the placebo group, 5 subjects (2%) reported 16 AEs assessed as severe.

Table 34: Overview of AEs (Safety analysis set)

Parameter Placebo (N=314) Active 12 SQ-Bet (N=320)

n %n e %e n %n e %e
All AEs 175 | 56% | 404 | 100% | 262 | 82% | 1,028 | 100%
Causality
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Parameter Placebo (N=314) Active 12 SQ-Bet (N=320)
n %n e %e n %n e %e
Unlikely 145 | 46% | 271 | 67% | 127 | 40% 245 24%
Possible 73 | 23% | 133 | 33% | 239 | 75% 783 | (76%)
Severity
Mild 134 | 43% | 258 | 64% | 218 | 68% 583 57%
Moderate 82 | 26% | 130 | 32% | 142 | 44% 394 38%
Severe 5 2% 16 4% 22 7% 51 (5%)
Seriousness
No 175 | (56%) | 398 | (99%) | 262 | (82%) | 1,024 | (>99%)
Yes 6 (2%) 6 (1%) 4 (1%) 4 (<1%)
Changes to IMP
None 154 | (49%) | 319 | (79%) | 240 | (75%) | 828 | (81%)
Temporary interrupted 38 | (12%) | 70 | (17%) | 47 | (15%) | 102 (10%)
IMP discontinued 8 (3%) | 15 | (4%) | 25 | (8%) 98 (10%)
Outcome
Recovered/resolved 168 | (54%) | 369 | (91%) | 260 | (81%) | 983 (96%)
Recovered/resolved with sequelae 3 | (<1%)| 3 | (<1%)| 3 | (<1%) 3 (<1%)
Not recovered/resolved 20 | (6%) | 23 | (6%) | 25 | (8%) 35 (3%)
Unknown 8 (3%) 9 (2%) 5 (2%) 5 (<1%)

Abbreviations: %e, percentage of AEs; %n = percentage of subjects with AEs; AE, adverse event; e, number of
AEs; IMP, investigational medicinal product; n, number of subjects with AEs; N, number of subjects in safety
analysis set.

Reference: TT-04 CSR. (104)

The most frequently reported AEs were local reactions related to the sublingual
administration of the IMP, and belonged to the SOC Gastrointestinal disorders, the
SOC respiratory, thoracic, and mediastinal disorders, the SOC Infections, and
infestations and the SOC Ear and labyrinth disorders. The two most frequently

reported AEs were oral pruritus and throat irritation.

The majority of AEs were resolved by the end of the trial (96% for 12 SQ-Bet, 91%
for placebo). At the end of the trial, 25 (8%) subjects in the 12 SQ-Bet group and 20
(6%) subjects from the placebo group had AEs that were not yet resolved. (104)

2.11.2 Treatment-related adverse events

A summary of the IMP-related AEs in the TT-04 trial is presented in Table 35. The
proportion of subjects experiencing IMP-related AEs and the number of IMP-related
AEs were higher for the 12 SQ-Bet group compared to placebo. The majority of IMP-
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related AEs in both groups were mild or moderate in severity (94% for 12 SQ-Bet,
90% for placebo). Subjects in the 12 SQ-Bet group experienced on average 2 IMP-
related AEs more than subjects in the placebo group, and for the sub-population of
subjects with AEs, the 12 SQ-Bet group had on average 1.5 IMP-related AEs more
than the placebo group. (104)

Table 35: Overview of IMP-related AEs (Safety analysis set)

Placebo (N=314) Active 12 SQ-Bet (N=320)

n %n e %e n %n e %e
All IMP-related AEs 73 | (23%) | 133 | (100%) 239 (75%) | 783 | (100%)
Severity
Mild 66 | (21%) | 99 (74%) 192 (60%) | 457 | (58%)
Moderate 11 (4%) 21 (16%) 97 (30%) | 282 | (36%)
Severe 2 (<1%) | 13 (10%) 16 (5%) 44 (6%)
Seriousness
No 72 | (23%) | 132 | (>99%) 239 (75%) | 782 | (>99%)
Yes 1 (<1%) 1 (<1%) 1 (<1%) 1 (<1%)
Action taken
None 65 | (21%) | 113 | (85%) 221 (69%) | 638 | (81%)
Temporary interrupted 5 (2%) 8 (6%) 19 (6%) 48 (6%)
IMP discontinued 5 (2%) 12 (9%) 24 (8%) 97 (12%)
Outcome
Recovered/ resolved 72 | (23%) | 129 | (97%) 239 (75%) | 775 | (99%)
Recovered/ resolved - - - - 1 (<1%) 1 (<1%)
with sequelae
Not recovered/ 2 (<1%) 2 (2%) 6 (2%) 7 (<1%)
resolved
Unknown 1 (<1%) 2 (2%) - - - -

Notes: Safety analysis set: all subjects exposed to at least one dose of IMP, N = number of subjects in safety
analysis set.

Abbreviations: %e, percentage of AEs; %n = percentage of subjects with AEs; 12 SQ-Bet, 12 SQ-Bet sublingual
lyophilisate; AEs, adverse events; e, number of AEs; n, number of subjects with AEs,

IMP, investigational medicinal product.

References: TT-04 CSR. (104)

The most frequently reported treatment-related AEs were mild or moderate local
reactions related to sublingual administration of the tablet (placebo: 89%, 12 SQ-Bet:
94%). In the 12 SQ-Bet group, the two most frequently reported IMP-related AEs
were oral pruritus (36% of subjects) and throat irritation (23% of subjects), see
Figure 18. With the exception of nasopharyngitis, the most frequently reported IMP-
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related AEs were identical to the most frequently reported AEs. A majority of these
had median onset on the first or second day of treatment and a median duration of 1
to 2 weeks. Typically, local reactions had onset within a few minutes after treatment

and recurrent events had median daily durations of 10 to 45 minutes. (99, 104)

Figure 18: Percentage of subjects with the most frequent treatment-related AEs
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Notes: If the proportion of subjects was <1%, the value it is displayed as 1%.

Abbreviations: AE, adverse events.

References: Biedermann et al., 2019 (99) and TT-04 CSR. (104)

All severe IMP-related AEs are presented by SOC and PT in Table 36. Sixteen
subjects (5%) in the 12 SQ-Bet treatment group reported 44 severe AEs that were
assessed as related to the IMP, while 13 IMP-related severe AEs were reported by 2
subjects (<1%) in the placebo group. (104)

Table 36: Overview of severe IMP-related AEs by SOC and PT (Safety analysis set)

Placebo (N=314) Active 12 SQ-Bet
n (%n) e n (%n) e
All AEs 2 (<1%) 13 16 (5%) 44
Gastrointestinal disorders
Dry mouth - - - 1 (<1%) 2
Dysphagia 1 (<1%) 1 1 (<1%) 1
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Placebo (N=314) Active 12 SQ-Bet
n (%n) e n (%n) e
Glossodynia - - - 1 (<1%) 1
Lip oedema 1 (<1%) 1 - - -
Lip swelling - - - 2 (<1%) 2
Swollen tongue - - - 1 (<1%) 1
Oral pruritus 2 (<1%) 2 4 (1%) 6
Hypoaesthesia oral 1 (<1%) 4 (1%) 4
Paraesthesia oral - - - 3 (<1%) 3
Tongue pruritus 1 (<1%) 1 1 (<1%) 1
Lip pruritus - - - 1 (<1%) 1
Mouth swelling - - - 2 (<1%) 2

General disorders and administration site conditions

Swelling - | - \ - 1 \ (<1%) | 1
Respiratory, thoracic, and mediastinal disorders

Cough 1 (<1%) 1 1 (<1%) 1
Pharyngeal oedema 1 (<1%) 1 1 (<1%) 2
Rhinitis allergic - - - 1 (<1%) 1
Throat irritation 1 (<1%) 1 7 (2%) 8

Notes: Safety analysis set: all subjects exposed to at least one dose of IMP.

Abbreviations: %n, percentage of subjects with AEs; AE, adverse event; e, number of AEs; n, number of subjects
with AE; N, number of subjects in safety analysis set; PT, Preferred Term; SOC, System Organ Class.
References: TT-04 CSR. (104)

2.11.3 Serious adverse events

Ten subjects (2%) experienced a total of 10 Serious AEs (SAESs); six of these were
reported by subjects in the placebo group and four were reported by subjects in the
12 SQ-Bet group. There were no reports of death, anaphylactic shock, airway
obstruction, administration of epinephrine, or treatment-related anaphylactic

reactions. (104)

Two SAEs were assessed as related to the IMP; one occurred in the active group
and one in the placebo group. Both events involved children not part of the trial who

were accidentally exposed to trial medication intended for their parents:

e One event involved a 5-year-old boy who accidentally ingested six tablets of
blinded IMP (placebo) intended for his father. The boy had no registered

allergies and was asymptomatic but was omitted to the hospital, where a
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gastric lavage was performed as a safety precaution. The boy was kept in the
hospital for observation for one day, but remained asymptomatic, and in good

condition.

e The other event involved a 4-year-old girl who accidentally ingested one tablet
of blinded IMP (12 SQ-Bet) intended for her father. The girl had no registered
allergies, was asymptomatic, and was in good condition. As a safety

precaution, she was administered 2.5 mg of antihistamine.

2.11.4 Discontinuations due to adverse events

During the trial, 172 AEs in 85 subjects led to a temporary interruption of IMP intake:
47 subjects (15%) in the 12 SQ-Bet group and 38 subjects (12%) in the placebo
group. 24 subjects (4%) temporarily interrupted IMP intake due to an IMP-related
AE, and the majority of these (19 subjects) were in the 12 SQ-Bet group. IMP-related
AEs leading to temporary interruption of IMP belonged to the SOCs Gastrointestinal
disorders and respiratory, thoracic, and mediastinal disorders, and included AEs

such as oral pruritus, mouth swelling, pharyngeal oedema, and throat irritation. (104)

By the end of the trial 33 subjects (5%) were discontinued from the trial, 25 (8%)
subjects in the 12 SQ-Bet group discontinued due to 98 AEs, while 8 (3%) subjects
in the placebo group discontinued due to 15 AEs. The majority of AEs (96%) leading
to discontinuations were assessed as related to the IMP. Most subjects in the 12 SQ-
Bet treatment group who discontinued due to AEs did so within the first month. Most
symptoms resolved the same day and were primarily mild to moderate irritation or

swelling in the mouth or throat. (104)

2.11.5 Adverse events of interest

Local administration site reactions (swelling, itching, pain, redness, blister, etc.) are,
per default, a potential risk when administrating an oral lyophilisate for sublingual
use. However, in rare cases, local administration site reactions may cause severe
reactions such as ulcers or swellings and were flagged as an area of interest for 12

SQ-Bet. Additionally, an area of interest for 12 SQ-Bet was systemic allergic

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)
for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen
[ID6462]

©ALK Abello (2025). All rights reserved Page 99 of 166



reactions. As 12 SQ-Bet is developed for treatment of an allergic disease by
exposing the subject to the allergen, there is a risk that the immunotherapy itself can
trigger a systemic allergic reaction. In rare cases, the systemic allergic reaction can
develop into an anaphylactic shock. Finally, local allergic reactions such as swellings
in the laryngo-pharyngeal area may put the patient at risk by leading to breathing
difficulties or suffocation and were also flagged as an area of interest for 12 SQ-Bet.
A search was performed among all reported AEs to identify the events of interest for
12 SQ-Bet: Local administration site reactions, systemic allergic reactions, and

Laryngo-pharyngeal AEs. (104)

The proportion of subjects experiencing IMP-related local administration site
reactions, and the number of reported AEs were higher for the 12 SQ-Bet group (576
AEs in 223 (70%) subjects) compared to placebo (70 AEs in 50 (16%) subjects). The
majority (94% for 12 SQ-Bet, 91% for placebo) of the IMP-related local
administration site reactions were mild or moderate in severity, did not lead to any
change in IMP (86% for 12 SQ-Bet, 94% for placebo) and resolved spontaneously
(99% for both treatment groups). (104)

A total of ten subjects (5%) in the 12 SQ-Bet group and three subjects (1%) in the
placebo group had co-reported AEs that could indicate a potential systemic allergic
reaction/anaphylactic reaction according to the pre-specified algorithm. The maijority
of these reactions had onset within a few days after the first IMP intake, were mild to
moderate in intensity and did not lead to discontinuation. None of the reactions were
serious and all subjects recovered; no administration of epinephrine was reported.
(104)

The proportion of subjects experiencing IMP-related laryngo-pharyngeal reactions
and the number of reported AEs were higher for the 12 SQ-Bet group (346 AEs in
164 (51%) subjects) compared to placebo (35 AEs in 30 (10%) subjects). The
majority (92% for 12 SQ-Bet, 89% for placebo) of the IMP-related laryngo-
pharyngeal reactions were mild or moderate in severity, did not lead to any changes
in IMP (80% for 12 SQ-Bet, 97% for placebo), and resolved spontaneously (>99% for
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both treatment groups). The most common laryngo-pharyngeal reactions had
median onset on day 1 or 2 after the first IMP intake. (104)

212 Ongoing studies

There are no ongoing studies applicable to the population specified in this appraisal.
A Phase 3 study (TT-06) has been completed to evaluate the efficacy and safety of
12 SQ-Bet in children and adolescents (5-17 years) who have rhinoconjunctivitis
(with or without asthma) induced by pollen from birch trees or by trees belonging to
the birch homologous group. Results have been submitted to ClinicalTrials.gov
(NCT04878354) and have been published by Gappa et al., 2024. (138)

The TT-06 trial population (5-17 years) is beyond the scope of this appraisal, which
is limited to adults. The evaluation of 12 SQ-Bet for treating moderate to severe AR,
conjunctivitis, or both caused by tree pollen in people 5 to 17 years has been topic

selected for a separate appraisal (TSID 12054).

213 Interpretation of clinical effectiveness and safety

evidence

2.13.1 Summary of clinical efficacy

The TT-04 Phase 3 randomised double-blind placebo-controlled trial demonstrated
the benefits of 12 SQ-Bet over placebo during the BPS as well as the entire TPS on
improving symptoms, reducing medication use, improving HRQoL, and lessening
PFS and AA symptoms for birch pollen-induced AR patients. The findings also reflect
an additional benefit of 12 SQ-Bet over symptomatic pharmacotherapy as the use of

selected symptomatic medications was permitted during the pollen season.

Impact of 12 SQ-Bet on symptoms and medication use for birch pollen-

induced AR patients
The average TCS of patients in the FASBPS group during the BPS, the primary

endpoint in the TT-04 trial, measured patient use of medication and their self-
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reported AR symptoms during the trial. 12 SQ-Bet significantly reduced the
symptoms of AR and medication use combined (average TCS; primary efficacy
endpoint), by 39.6% versus placebo during the BPS (p<0.0001). The average TCS
during the TPS was assessed as a secondary endpoint in the TT-04 study. 12 SQ-
Bet significantly reduced the average TCS by a relative difference of 36.5% versus
placebo (p<0.0001). These results demonstrate the significant reduction in
medication use and improved symptom control for AR patients during both the BPS
and TPS with the use of 12 SQ-Bet. This reduction in TCS was also seen across the

alder and hazel seasons and OPS in post-hoc analysis of the TT-04 dataset.

These results are further supported when subjects’ use of symptom-relieving
medication in the TT-04 trial was scored using the EAACI medication score. 12 SQ-
Bet reduced the TCS by 37.88% (p<0.0001) and 34.94% relative to the placebo
group during both the BPS and TPS, respectively. The observed reduction in TCS is
particularly notable as confirmation of efficacy in immunotherapy trials is often
confounded by the issue of a placebo effect. An advisory board conducted with nine
allergists (Appendix J2), highlighted that the TT-04 trial likely included a placebo
effect, as mentioned further in section 2.13.3; therefore, the trial may underestimate
the clinical benefit of 12 SQ-Bet.

The clinically relevant effect observed throughout the TPS showed that subjects can
benefit from symptom improvement and a reduced need for medication not only
during the BPS but also during the entire TPS. Post-hoc analyses showed that
treatment with 12 SQ-Bet improved symptoms and medication use during the alder
and hazel seasons alone as well as the OPS. This suggests that the previously
identified immunologic cross-reactivity (see Section 2.6.5) also manifests as a

clinical effect across other pollen seasons.

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)
for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen
[ID6462]

©ALK Abello (2025). All rights reserved Page 102 of 166



Impact of 12 SQ-Bet on the health-related quality of life of birch pollen-
induced AR patients

The impact of 12 SQ-Bet on birch pollen-induced AR has been further demonstrated
through the HRQoL endpoints included in the TT-04 trial.

Patient RQLQ is a significant consideration for new treatment options for AR, as the
condition impacts all areas of a patient’s life, ranging from sleep, outdoor activities,
mental wellbeing, and productivity (see Section 1.3.8). These impacts often result in
absenteeism, and frequent visits to healthcare services, placing a strain on allergy
service provisions in the UK. Patient QoL remains low with current treatment options,

highlighting a clear unmet need for a more effective treatment in this pathway.

12 SQ-Bet significantly reduced the overall RQLQ score, indicating improved QoL for
AR patients in the TT-04 trial by 31% relative to placebo during the BPS, and by 28%
relative to placebo during the TPS.

(99, 104)

The impact of AR on patient productivity was assessed during the TT-04 trial with 12
SQ-Bet significantly improving patient productivity by 33.3% (95% CI: 17.7, 46.8;
p=0.0002) during the BPS and 31.7% (95% CI: 15.5, 45.8; p=0.0004) throughout the
TPS relative to placebo. To provide a broader insight, the adjusted mean
rhinoconjunctivitis symptoms VAS during the BPS and the TPS was also significantly
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reduced by 12 SQ-Bet by 32% and 30% (p<0.0001), respectively, compared to

placebo.

In addition, patient-rated clinical global improvement (secondary efficacy endpoint)
was higher with 12 SQ-Bet treatment compared to placebo (91.1% versus 71.7%;
OR=0.25; p<0.0001), indicating that patients felt their rhinitis and/or conjunctivitis
symptoms had improved in the BPS/TPS compared to the previous season where
they did not receive 12 SQ-Bet treatment. (99, 104)

This improvement in RQLQ translated to an improvement in the number of days
patients considered their symptoms to be ‘severe’ in the TT-04 trial. During the BPS,
12 SQ-Bet halved the odds of experiencing a severe day compared with placebo
(OR, 0.47; p<0.0001). In addition, 12 SQ-Bet reduced the number of sick days taken
during the TT-04 trial during both in the BPS (OR, 2.07; p<.0001) and the TPS (OR,
1.72; p<0.0001). (104, 131)

Long-term effectiveness of 12 SQ-Bet

Data from the TT-04 trial demonstrates that 12 SQ-Bet has an immunomodulatory
effect, with an increase in birch-specific IgG4 observed throughout the entire course
of the study. The observed immunological changes indicate that 12 SQ-Bet has a
pronounced effect on the immune system, which can modulate allergen-specific
responses towards immunological tolerance in the long-term. This immunological
data is consistent with the immune response observed with 75,000 SQ-T (SQ®
grass SLIT-tablet) during the first year of treatment. (104, 135) The long-term
effectiveness of SQ® grass SLIT-tablet has been established in a 5-year study,
which demonstrated that improvements in rhinoconjunctivitis symptoms obtained at
the end of a 3-year treatment period were sustained for a further 2 years (134). In a
Delphi panel of three consultant allergists and immunologists and two GP’s with a
specialist interest in allergy, all agreed that due to the similar mechanisms of action,
and identical manufacturing and standardisation technology for ALK’s sublingual
immunotherapy portfolio (ITULAZAX® 12 SQ-Bet, GRAZAX® 75,000 SQ-T,
ACARIZAX® 12 SQ-HDM), it is reasonable to assume that the long-term
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effectiveness and any treatment waning would be similar for these treatments.
(Appendix J6) (12, 103, 136) In addition, it has also been demonstrated that
Japanese cedar pollen SLIT-tablets have a sustained clinical efficacy over a three-
year study period and disease modifying effects for at least two years after treatment
cessation, alleviating the symptoms of Japanese cedar pollinosis, a common AR in
Japan. (139)

Real-world evidence from the REACT study further supports the long-lasting clinical
benefit of 12 SQ-Bet, extending beyond the end of treatment. While the REACT
study included patients treated with different forms of AIT, 26% of the patients were
treated with tree AIT. Compared to the pre-index year, patients treated with AIT had
consistently greater reductions compared to control subjects in both asthma and AR
prescriptions. There was no evidence of treatment waning over the 9-year study
period, providing evidence for lasting clinical benefit beyond the end of treatment for
at least 9 years.

The long-term effectiveness of 12 SQ-Bet is further supported by clinical opinion
elicited to support a previous appraisal for an AIT (12 SQ-HDM), TA834. In a
modified Delphi advisory panel conducted with eight secondary care allergy
specialists, it was agreed that after cessation of 12 SQ-HDM, treatment effectiveness
is likely to have a sustained and clinically significant effect for at least 10 years, with
potential waning over the subsequent decade. However, it was thought that
treatment effectiveness is unlikely to completely disappear for HDM-sensitised AA
patients. (Appendix J4) These results were presented in a second advisory board
conducted with eight clinical experts across the UK who similarly agreed that
treatment effectiveness of 12 SQ-HDM is likely to have a sustained and clinically
significant effect for at least 10 years, with potential waning over the subsequent
decade. (Appendix J5) Due to the similar mechanisms of action, albeit for a different
allergen, it is assumed that the long-term effectiveness for 12 SQ-Bet will have a
similar profile to 12 SQ-HDM, as supported by a Delphi panel with 5 UK allergy
experts. (Appendix J6)
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Additional effects of 12 SQ-Bet in the TT-04 trial

12 SQ-Bet also demonstrated beneficial effects on other aspects of birch pollen-
induced AR. 12 SQ-Bet demonstrated a beneficial effect of relieving the oral
symptoms of PFS, a condition developed by ~70% of birch allergic individuals. 12
SQ-Bet showed superiority over placebo in PFS symptom levels and in the dose of
apples able to be consumed without experiencing any of the objective symptoms.
The efficacy of 12 SQ-Bet treatment on PFS observed in the TT-04 trial is further
supported by a prospective study conducted across six European countries by Pfaar
et al. This study demonstrated that the proportion of patients with PFS symptoms
decreased by approximately 38% from the baseline visit to each patient’s final visit
with 12 SQ-Bet treatment. (140)

Similarly, a high proportion of AR patients also suffer with AA. The TT-04 trial
demonstrated that 12 SQ-Bet reduces asthma symptoms by 29.3% during the BPS
and by 24.2% during the TPS, relative to placebo. In addition, average ACT scores
during the BPS were higher for patients with 12 SQ-Bet compared to placebo,

indicating good asthma control.

2.13.2 Summary of clinical safety

The SQ tree SLIT-tablet was well tolerated, with no major safety concerns, and a
safety profile consistent with the safety profile in previous trials with 12 SQ-Bet as
well as other SLIT-tablets (e.g., house dust mite (ACARIZAX), grass (GRAZAX)).
(99) The most frequently reported treatment-related AEs were mild or moderate local
reactions related to sublingual administration. The safety data for 12 SQ-Bet
generated from the TT-04 trial supports daily at-home administration once tolerability

to the initial dose, administered under medical supervision, has been confirmed.
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2.13.3 Strengths and limitations of the clinical evidence base

Strengths of the TT-04 trial

The efficacy and safety of 12 SQ-Bet in birch pollen-induced allergic
rhinoconjunctivitis has been established in the randomised, placebo-controlled TT-04
Phase 3 study. Notably, participants in the trial were provided with selected
symptomatic medication (oral antihistamine tablets, nasal corticosteroid spray and
antihistamine eye drops); therefore, the results of the TT-04 trial also demonstrate

the superiority of 12 SQ-Bet relative to standard symptomatic pharmacotherapy.

The TT-04 trial successfully demonstrated a significant and clinically meaningful
treatment effect of 12 SQ-Bet compared to placebo for TCS, DMS, and DSS during
both the BPS, throughout the TPS during the alder and hazel season alone and also
continuing through to the OPS, demonstrating a clinical effect above the threshold
for clinical relevance threshold. (127) Overall, 12 SQ-Bet demonstrates a significant
advantage over SoC medication in reducing symptomatic medication use, reducing
symptoms of AR, improving patient QoL, regulating the immune response, and has

shown to have a manageable safety profile.

Limitations of the TT-04 trial

The TT-04 trial had some limitations; one challenge was that the treatment duration
was less than a year, which could have reduced the opportunity for the detection of
AEs that might have a late onset. Two clinical trials in adults and children treated for
3 years with the SQ grass SLIT-tablet, a SLIT-tablet treatment for a seasonal
allergen with the same mechanism of action as 12 SQ-Bet, did not detect any
adverse reactions that had a long latency period or caused by prolonged exposure.
Therefore, it is likely that all AEs associated with 12 SQ-Bet treatment were captured
in the TT-04 trial. (134, 141)

Immunotherapy trials are often faced with the issue of a placebo effect, making it
difficult to confirm efficacy. The placebo effect, along with regression to the mean,

and the Hawthorne effect can make it harder to definitively determine how well the
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treatment works. These issues may have impacted the TT-04 trial results, as the trial
was placebo-controlled, patients in the placebo arm of the trial had free access to
symptom-relieving medication, and symptom assessment was based on subjective
measurement scales. However, these issues are typical of immunotherapy trials but

may imply that the results of the TT-04 trial underestimate the efficacy of 12 SQ-Bet.

2.13.4 Conclusion

The TT-04 trial demonstrates the significant reduction that treatment with 12 SQ-Bet
has on the use of symptomatic medications, and symptoms in adult patients with
birch pollen-induced AR compared to placebo. This was observed during the BPS,
as well as throughout the TPS, extending through to the OPS. The TT-04 trial results
demonstrate the highest efficacy observed to date in an aeroallergen trial. The
findings of TT-04 also demonstrate the additional benefit of 12 SQ-Bet over
symptomatic pharmacotherapy, as the use of selected symptomatic medications was
permitted during the trial. 12 SQ-Bet treatment’s beneficial effect on improving birch
pollen induced AR symptoms and reducing symptomatic medication use in the TT-04

trial highlights the impact in lowering healthcare resource utilisation.

Treatment with 12 SQ-Bet provided clinically meaningful QoL benefits to significantly
more patients compared to the placebo treatment arm. This superior treatment
benefit with 12 SQ-Bet was evidenced by the greater reduction in patient sick days,

severe symptom days, and an improvement in patient productivity.

In addition, the observed changes in IgE and IgG4 with 12 SQ-Bet treatment
provides evidence of the profound effect of 12 SQ-Bet on the immune system, which
can modulate allergen-specific responses towards immunological tolerance in the
long-term. By 12 SQ-Bet targeting the underlying cause of birch pollen-induced AR,
it suggests that treatment is expected to provide lasting clinical relief for birch pollen-
induced AR patients beyond the 3-year treatment course. (12) Real-world evidence
from the REACT study supports the long-lasting treatment effect of 12 SQ-Bet

extending beyond the end of treatment. Patients treated with AlIT had consistently
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greater reductions compared to control subjects in both asthma and AR
prescriptions. This treatment effect was maintained over the course of the 9-year

study.

Combined evidence from the TT-04 trial regarding clinical efficacy and safety for the
12 SQ-Bet indicates a positive benefit-risk balance with a clinically relevant treatment
effect during both the BPS and TPS, and a favourable safety profile. In summary,
when assessing all the data available, there is sufficient evidence to regard 12 SQ-
Bet as a novel, effective and well tolerated treatment for AR that delivers meaningful
clinical benefits over current established clinical management and effectively

addresses the unmet needs of these patients.
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3 Cost-effectiveness

3.1 Published cost-effectiveness studies

An SLR was conducted to identify published health economic evaluation studies and
costs and healthcare resource use associated with birch pollen-induced AR.
Searches were performed on 27" May 2024. Full details of the SLR search strategy,
study selection process, and results are presented in Appendix E. MEDLINE,
Embase, Cochrane Library incorporating all EBM Reviews, and EconLit databases
were searched. Additional secondary sources were interrogated including searching
of HTA body websites (including NICE), the international HTA database, RePEc, the
Cost-Effectiveness Analysis registry, and The Professional Society for Health
Economics and Outcomes Research (ISPOR) presentations database, as well as
reference lists of included studies and reviews. Records were eligible for inclusion if
they reported an economic evaluation or included summary cost and/or health

resource use in patients >5 years old with birch pollen-induced AR.

The electronic database search retrieved a total of 3,271 records, of which 13
studies met the inclusion criteria after full-text screening. (142-154) Of the 13
studies, 7 were economic evaluations including one cost-benefit analysis (153), 2
cost-minimisation analyses (145, 152), 2 cost-effectiveness analyses (reporting
outcomes other than QALYSs) (142, 146, 147), and 2 cost-utility analyses (143, 150).
A summary of the included cost-utility analyses is presented in Table 37.

One of the cost-utility studies was deemed relevant to this appraisal. This analysis
performed by Pollock et al., 2023, evaluated the cost-effectiveness of 12 SQ-Bet
versus placebo in patients with moderate to severe birch pollen-induced AR, from a
Swedish societal perspective. (150) Population characteristics, medication resource
use, and QoL data incorporated in the analysis were derived from the TT-04 trial.
This analysis was funded and developed by ALK. A separate model was

commissioned by ALK and has been developed to address the decision problem of
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the current appraisal; however, the developed model is aligned with the conceptual design of that described by Pollock et al., 2023.

Table 37: Summary list of published cost-utility studies

and placebo in terms
of mean costs and
effectiveness

14-day time horizon

versus placebo:

FP, 7.348

AZE, confidential
AZE/FP, confidential

Incremental costs,
versus placebo:
FP, 10.25

AZE, confidential
AZE/FP,
confidential

Study Country Summary of model Patient population QALYs Costs ICER
Pollock et al., Sweden Discrete-time, cohort- | TT-04 trial population | 12 SQ-Bet: 7.591 SEK SEK 223,445 per
2023 (150) level, cost-utility (Mean age: 36.1 Placebo: 7.992 12 SQ-Bet: QALY gained
model years) 103,981
Placebo: 113,057
10-year time horizon
CADTH, 2014 Canada Cost-utility analysis NR Total QALHSs: CAD CAD per QALY
(155) using a trial-based Placebo, 235.182 Total costs: gained:
model that estimated, FP, 242.530 Placebo, 0
on the basis of daily AZE, confidential FP, 10.25 FP. 12233
symptom scores, the AZE/FP confidential AZE, confidential AZE 2’7 207
differences between AZE/FP, AZE/FP. 31,936
AZEIFP, FP, AZE, Incremental QALHs confidential

Sequential ICER:
FP, 12,223

AZE, dominated
AZE/FP, 70,957

Abbreviations: AZE, azelastine hydrochloride; CAD, Canadian dollar; FP, fluticasone propionate; QALHSs, quality-adjusted life hours; QALYs, quality-adjusted life years; ICER,
incremental cost-effectiveness ratio; NR, not reported; SEK, Swedish Krona.
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3.2

Economic analysis

A de novo economic model was developed to assess the cost-effectiveness of 12 SQ-Bet compared with established clinical

management for treating birch pollen-induced AR. As described above, the modelling approach and model structures of other

previously published cost-effectiveness models for birch pollen-induced AR, notably Pollock et al., 2023, were considered during

the development of the model for this appraisal. (150) The key features of the economic analysis and their justifications are

presented in Table 38.

Table 38: Features of the economic analysis

Factor

Chosen values

Justification

Model structure

2-state Markov model (alive and dead),
with time-dependent transitions governed
by annual probabilities derived from ONS

Consistent with approach used in Pollock et al., 2023. (150)
Differences in costs and QALYs modelled as treatment-specific and
occurred within the alive health state.

12 SQ-Bet.

life tables.
Time horizon Lifetime. NICE reference case. (107) Considered to reflect that AR is chronic
and expected to continue for the duration of patients’ lifetime.
Comparator Established clinical management without | NICE scope. Considered as treatments for AR are bundled and

aimed at managing symptoms.

Source of utilities

Dick et al., 2019. (124)

Mapping analysis that estimated EQ-5D health state utility values
directly from TT-04 symptom and medication score data, and RQLQ
scores. (124) This study was also used as the source of utilities in
Pollock et al., 2023. (150)

Source of costs

NHS and personal social services (PSS)
perspective; sourced from national
databases including the British National
Formulary, National Cost Collection,

NICE reference case. (107)
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years.

Factor Chosen values Justification
drugs, and pharmaceutical electronic
market information tool (eMIT), and PSS
Research Unit (PSSRU).
Discounting 3.5% per year for costs, QALYs, and life NICE reference case. (107)

Half-cycle correction

Applied in each model cycle (annual
cycles).

NICE reference case. (107)

Long-term effectiveness and treatment
waning effect

In the base case, to reflect the improving
treatment effect observed in the REACT
study, the proportion of patients in the 12
SQ-Bet arm receiving treatment benefit
increases by 2.5% in each model cycle up
to Year 10. Treatment waning starts at 15
years, and by Year 20, 80% of patients in
the 12 SQ-Bet arm will have lost the
treatment benefit.

Based on assumptions in a previous NICE appraisal (TA834) for an
AIT product, 12 SQ-HDM. Clinical expert opinion and real-world
evidence (RWE) sources were used to inform the waning
assumptions in TA834. In a 2025 Delphi panel comprising five UK
allergy experts, all participants stated that due to the similar
mechanisms of action, and identical manufacturing and
standardisation technology, the long-term effectiveness and
treatment waning effect for 12 SQ-HDM would be applicable to 12
SQ-Bet (Appendix J6).

Abbreviations: AlT, allergy immunotherapy; AR, allergic rhinitis; eMIT; drugs and pharmaceutical electronic market information tool; HDM, house dust mite; NHS, National
Health Service; NICE, National Institute for Health and Care Excellence; ONS, office for national statistics; PSS, personal social services; PSSRU, Personal Social Services
Research Unit; QALY, quality-adjusted life year; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire; RWE, real-world evidence; TA, technology appraisal.

3.21

Patient population

As detailed in Section 1.1, 12 SQ-Bet is licensed for the treatment of adult patients (aged 18-65 years) with a confirmed diagnosis

of moderate to severe AR and/or conjunctivitis induced by pollen from the birch homologous group despite the use of symptom-

relieving medication. (12)
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The clinical evidence supporting the use of 12 SQ-Bet in this population is provided
by the TT-04 trial. As discussed in Section 2.6.1, the primary endpoint of the TT-04
trial was met with 12 SQ-Bet demonstrating a statistically significant improvement in
average TCS during the BPS compared to placebo. The estimated absolute
difference between 12 SQ-Bet and placebo was 3.02, corresponding to a difference
of 40% relative to placebo (p<0.0001) and thus meeting the pre-specified clinically
relevant differences of 20% and 15% as recommended by the WAO and FDA,
respectively. (104, 127, 128) Furthermore, all analyses of key secondary endpoints
showed a statistically significant improvement for the 12 SQ-Bet treatment group
compared to placebo, including statistically significant improvements in TCS, DMS,
DSS, and RQLQ during the BPS and TPS. (104)

The starting cohort age and proportion by sex are used as inputs in the model to
account for variation in costs and health outcomes due to demographic factors. To
be consistent with the efficacy data used in the model, these inputs are informed by
the baseline characteristics of the TT-04 trial population. Therefore, the starting

cohort had a mean age of 36.01 years, and 47.01% of the cohort were male. (104)

3.2.2 Model structure

A simplified Markov model was constructed to calculate lifetime costs and QALY's for
treatment with 12 SQ-Bet compared with established clinical management. The
model comprises two core health states: alive and dead, with time-dependent
transitions governed by annual mortality rates derived from ONS life tables.
Differences in costs and QALY's are modelled as treatment-specific and occur only
within the ‘alive’ health state. This modelling approach was deemed most
appropriate based on the available data, allowing for the incorporation of treatment-
specific utility values derived from Dick et al., 2019. (124) This study performed a
mapping analysis to estimate EQ-5D health state utility values directly from the TT-
04 symptom and medication score data and RQLQ scores, reporting the difference
between the 12 SQ-Bet and placebo arms in the trial. (124) This approach is also

consistent with the previously published cost-utility analysis of 12 SQ-Bet by Pollock
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et al., 2023. (150) A more complex modelling approach was also considered to
incorporate multiple health states based on disease severity. However, given the
available data, opting for a treatment-specific approach was deemed most
appropriate to provide an accurate assessment of the cost-effectiveness of 12 SQ-

Bet compared with established clinical management.

In each model cycle, the cohort accrues costs and benefits. In the base case, the
model estimates total lifetime costs and QALY's for each treatment arm, and the
corresponding ICER. A half-cycle correction is applied in the model for all model
cycles. The cycle length of the model is 1 year, as the transitions in the model are
based only on annual mortality rates rather than any changes in disease severity.
Therefore, using a shorter cycle length would provide no further granularity in the
modelling. Furthermore, a cycle length of 1 year is consistent with the seasonal
nature of the disease, as each model cycle includes an entire pollen season. It is
important to note that treatment benefit is only accrued for a proportion of the cycle
length, depending on the duration of the selected pollen season. In the base case,
treatment benefit is accrued for 137 days in each cycle, aligned with the full dataset
from Dick et al., 2019 (124), as discussed in Section 3.3.1.

Although international treatment guidelines refer to a treatment period of three years
for AIT to achieve disease modification (12), during TT-04 patients discontinued
treatment due to AEs and other reasons. (104) In the model, patients who
discontinue treatment with 12 SQ-Bet continue to receive established clinical
management. Furthermore, during an advisory board (Appendix J5), experts noted
that patients who discontinue AIT treatment early may still receive treatment benefit.
To reflect this, the model allows for a proportion of patients to continue receiving the
benefit associated with 12 SQ-Bet, depending on the year in which treatment with 12

SQ-Bet is discontinued.

The model allows for the waning of the treatment effect of 12 SQ-Bet over time. The
assumptions around treatment waning in the model are based on the assumptions in
a previous appraisal (TA834) for an AIT (12 SQ-HDM). Due to the similar
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mechanisms of action, and identical manufacturing and standardisation technology,
it is assumed that the treatment waning effect for 12 SQ-Bet will follow that assumed
for 12 SQ-HDM. This assumption was validated in a 2025 Delphi panel comprising
three consultant allergists and two general practitioners with a specialist interest in
allergy, who all stated that the treatment waning effect for 12 SQ-HDM would be
applicable to 12 SQ-Bet (Appendix J6). In TA834, clinical expert opinion and RWE
sources were used to inform the waning assumptions. In the base case, it is
assumed treatment waning will start in Year 15, and by Year 20, 80% of patients in
the 12 SQ-Bet arm will have lost treatment benefit. The model also allows for a
proportion of patients to be retreated with 12 SQ-Bet after 10 years. The same

assumptions regarding treatment waning are applied to the retreated population.

3.2.3 Intervention technology and comparators

The proposed intervention is 12 SQ-Bet administered sublingually as a tablet daily.
12 SQ-Bet does not require any special temperature storage conditions and is
suitable for at-home sublingual administration following administration of the first
tablet under physician supervision (to enable discussion and possible treatment of
any immediate side effects). (12) It is proposed that 12 SQ-Bet be used as an
adjunct to current established clinical management. International treatment
guidelines and consensus statements refer to a treatment period of three years for

AIT to achieve disease modification after its cessation. (12)

The proposed comparator is established clinical management without 12 SQ-Bet.
The NICE Clinical Knowledge Summary on AR (48) incorporates recommendations
from the BSACI (156) and the ARIA international guidelines (2016 revision) (46) for
the diagnosis and management of patients with AR. For patients with mild to
moderate intermittent or mild persistent symptoms, oral or intranasal antihistamines
are the first line of therapy. For patients with moderate to severe persistent
symptoms or those for whom initial treatment is ineffective, intranasal corticosteroids

(INCS) are recommended. If symptoms continue to persist despite these treatments,
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combination therapies can be explored, including combinations of oral antihistamines

and INCS, or combined preparations of INCS and intranasal antihistamines. (46, 48)

3.3 Clinical parameters and variables

3.3.1 Efficacy

The data informing treatment efficacy in the model is primarily derived from Dick et
al., 2019, a mapping analysis that estimated EQ-5D health state utility values directly
from clinical data collected in the TT-04 trial. (124) This study was performed to map
the disease-specific measures collected during TT-04 to preference-based utilities
for use in cost-effectiveness analyses. The regression model developed to generate
the mapping function included DSS, DMS, and RQLQ data from TT-04 as
covariates. (124) As previously described, the DSS, DMS, and RQLQ were all
secondary endpoints in the TT-04 trial. (104) The mapping methodology used in Dick
et al., 2019 (124) is discussed in further detail in Section 3.4.2.

Dick et al., 2019 reported pooled mean utility differences and differences in quality-
adjusted life days (QALDs) between 12 SQ-Bet and placebo across three different
time periods: the BPS, TPS, and the full dataset. (124) As in TT-04, the TPS was
defined as the period spanning from the first and last of three consecutive days with
a pollen count above 10 grains/m3. However, the duration of the BPS and TPS in
Dick et al., 2019 is longer than those recorded in TT-04 because it includes data
from the intervals between pollen seasons where pollen counts drop below the
defined thresholds, and because pollen seasons from different regions overlap. (124)
The BPS and TPS were defined in this way to include all EQ-5D responses, which
was necessary to capture the full difference in QoL between the two arms. The full
dataset analysis included all days over which there was at least one EQ-5D
response in each treatment arm, regardless of whether the pollen count of the
respondent’s region was above the threshold. QALDs were calculated by multiplying

the mean utility difference by the length of the season of interest. (124) The mean
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utility differences and differences in QALDs between 12 SQ-Bet and placebo across
the three different seasons reported in Dick et al., 2019 are presented in Table 39.

Table 39: Estimated mean utility difference between 12 SQ-Bet and placebo

Season Duration (days) | Mean utility difference [95% CI] QALDs [95% CI]
BPS 42 0.030 [0.015, 0.046] 1.26 [0.619, 1.917]
TPS 100 0.019 [0.007, 0.030] 1.90 [0.692, 3.047]
Full dataset 137 0.018 [0.007, 0.030] 2.47 [0.930, 4.101]

Abbreviations: BPS, birch pollen season; Cl, confidence interval; TPS, tree pollen season; QALD, quality-
adjusted life day.
Reference: Dick et al., 2019. (124)

The mean utility difference across the full dataset from this study was deemed most
appropriate for inclusion in the economic model, to capture the full treatment benefit
of 12 SQ-Bet. The pooled mean utilities presented in Figure 19 shows a clear
difference between treatment arms that begins during the start of the alder and hazel
pollen seasons, is greatest during the BPS, and is maintained beyond the end of the
BPS. As well as birch, alder, and hazel allergen extracts, 12 SQ-Bet inhibits human
IgE binding of oak extracts. (157, 158) The extended treatment effect beyond the
end of the BPS may be caused by a treatment-related reduction in oak allergy
symptoms as the peak of the OPS occurs a month after the peak of the BPS. (20,
124) As described in Section 2.6.7, Nolte et al., 2021 conducted a post-hoc analysis
of the TT-04 trial in the OPS, reporting significant improvements in the TCS, DSS,
and DMS for patients treated with 12 SQ-Bet compared to placebo. (116) Given that
12 SQ-Bet is indicated in adult patients for the treatment of moderate to severe AR
and/or conjunctivitis induced by pollen from the birch homologous group and has
demonstrated cross-reactivity across tree pollen allergens (i.e., not restricted to birch
pollen specifically), combined with the demonstration in Dick et al., 2019 (124) of a
treatment effect across the full dataset, it was deemed most appropriate to include
the mean utility difference across the full dataset in the economic model.
Furthermore, this approach is consistent with the findings of a Delphi panel
consisting of 5 UK allergy experts who unanimously agreed that birch pollen-induced
AR patients experience symptoms for a prolonged period, extending beyond the
specific BPS (Appendix J6). In the economic model, the treatment benefit of 12 SQ-
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Bet is applied as a disutility to the SoC arm, with the 12 SQ-Bet arm taking on
general population utilities. It is assumed that the treatment benefit of 12 SQ-Bet
lasts for the proportion of the year aligned with the length of the full dataset from Dick
et al., 2019 (137 days). (124)

Figure 19: Pooled mean daily utilities and pollen counts
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spanned days -58 to 41 (100 days), and the full dataset spanned days -64 to 72 (137 days).

Abbreviations: BPS, birch pollen season; EQ5D, EuroQol- 5 Dimension.

Reference: Dick et al., 2019. (124)

Data on pharmacotherapy use as part of the DMS from TT-04 was incorporated in
the economic model to calculate pharmacotherapy costs for each arm. (104) The
mean daily pharmacotherapy dose was multiplied by the unit cost of the medication
and adjusted to correspond to the proportion of the year covered by the full dataset
in Dick et al., 2019 (137 days). (124)
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3.3.2 Long-term effectiveness

Assessment of the long-term effectiveness of 12 SQ-Bet beyond 12 months has not
been conducted in a controlled trial format, and the current key clinical studies do not
assess the full guideline recommended three years of treatment, or data after

treatment cessation.

The assumptions around treatment waning in the model are based on a previous
appraisal for an AIT (12 SQ-HDM), TA834. Due to the similar mechanisms of action,
and identical manufacturing and standardisation technology, albeit for a different
allergen, it is assumed that the treatment waning effect for 12 SQ-Bet will have a
similar profile to 12 SQ-HDM. This assumption was validated in a 2025 Delphi panel
comprising three consultant allergists and two general practitioners with a specialist
interest in allergy, who all agreed that it was reasonable to assume that the long-
term effectiveness and any treatment waning would be similar for these treatments
(Appendix J6). In TA834, clinical expert opinion, and RWE sources were used to

inform the waning assumptions.

As previously described in Section 2.13.1, in a modified Delphi panel conducted with
eight secondary care allergy specialists across Ireland, it was agreed that after
cessation of 12 SQ-HDM, treatment effectiveness is likely to have a sustained and
clinically significant effect for at least 10 years with potential waning over the
subsequent decade, with treatment effectiveness unlikely to completely disappear
(Appendix J4). These results were confirmed in a subsequent advisory board
conducted with eight clinical experts across the UK who agreed that treatment
effectiveness is likely to have a sustained and clinically significant effect for at least
10 years with potential waning over the subsequent decade (Appendix J5).
Furthermore, five UK allergy experts stated that this waning effect would be
applicable to 12 SQ-Bet, based on the similar mechanisms of action, and identical
manufacturing and standardisation technology (Appendix J6).
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The REACT study assessed the long-term effectiveness of AIT for the treatment of
AR and asthma in a real-world setting. (137) AlT-treated subjects were propensity
score match 1:1 with control subjects (not treated with AIT), using characteristic, and
potential confounding variables. Control subjects who received AIT at a later
timepoint were censored when they were prescribed the AlIT alongside the matched
subjects in the AIT group. Outcomes were analysed as within (pre- versus post-AlT)
and between (AIT versus control) group differences across 9 years of follow-up.
Although the results are not specific to the type of allergen, allergen product, or route
of administration, 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. Furthermore, an improvement in
the treatment effect was observed over the 9-year period. (137) The results of the
REACT study evidence a treatment benefit with AT, with no evidence of treatment
waning over the 9 years of follow-up.

In the base case, to reflect the improving treatment effect observed in the REACT
study, the proportion of patients in the 12 SQ-Bet arm receiving treatment benefit
increases by 2.5% in each model cycle up to Year 10. Treatment waning starts at 15
years, and by Year 20, 80% of patients in the 12 SQ-Bet arm will have lost the
treatment benefit. This approach to modelling the long-term effectiveness of 12 SQ-
Bet is consistent with the approach taken in TA834. The model also allows for a
proportion of patients to be retreated with 12 SQ-Bet after 10 years. The same

assumptions regarding treatment waning are applied to the retreated population.

3.3.3 Discontinuation

Patients receiving 12 SQ-Bet within the model have a per cycle probability of
discontinuing treatment with 12 SQ-Bet due to AEs and other reasons, based on the

rates of treatment discontinuation observed in the TT-04 trial.
No treatment discontinuation was modelled in the established clinical management

arm.
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Discontinuation due to AEs

The modelled rate of AE treatment discontinuation was derived from the TT-04 trial
and is applied to all patients receiving treatment with 12 SQ-Bet. In the TT-04 trial,
the majority of all AEs were reported as mild (61%) or moderate (33%), and 99% of
subjects experiencing an AE had recovered by the end of the trial. (104)
Furthermore, the majority of the most frequent treatment-related AEs (TRAEs) had a
median onset within 1 to 12 minutes after first IMP intake with very few new AEs
starting at a later time point. (104) As such, the model assumes that all AEs, and
their associated costs and QALY loss, occur in the first model cycle only. Similarly,
the probability of discontinuation due to AEs is applied in the first model cycle only.
The probability of discontinuation due to AEs is informed by the number of patients

who discontinued treatment as a result of IMP-related AEs: 7.50%. (104)

All patients who discontinue 12 SQ-Bet treatment incur 1 month’s cost of 12 SQ-Bet
treatment to account for any previous time on treatment prior to discontinuation.
Although a likely overestimate of the time on treatment, as 12 SQ-Bet is provided in
a pack of 30 tablets, this cost most appropriately reflects the cost to the healthcare

system.

Patients who discontinue treatment with 12 SQ-Bet due to AEs experience the same
healthcare costs and HRQoL as patients receiving established clinical management

alone for the duration of the model.

Discontinuation due to other reasons

The modelled rate of treatment discontinuation due to other reasons was derived
from the TT-04 trial and is applied to all patients receiving treatment with 12 SQ-Bet.
The probability of discontinuation due to other reasons is applied in the first three
model cycles, reflecting the treatment schedule with 12 SQ-Bet. The probability of
discontinuation is informed by the number of patients who discontinued due to

withdrawal or other reasons in the TT-04 trial and was estimated to be 4.38% for the
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first model cycle. (104) In the absence of additional data on the discontinuation of 12
SQ-Bet beyond 12 months, a rate of 4.38% was also assumed in cycles 2 and 3.

During an advisory board, it was noted that patients who discontinue AIT treatment
early may still receive treatment benefit. Two out of three clinicians said that half of
patients who discontinue may still receive benefits, while one clinician said this would
be a small number of patients (Appendix J5). To account for any potential treatment
benefit achieved prior to discontinuation and sustained post discontinuation, a
proportion of patients continue to experience the same healthcare costs and HRQoL
as patients receiving 12 SQ-Bet for the duration of the model. In the base case the
proportion of patients who discontinue treatment with 12 SQ-Bet but continue to
receive the treatment benefit of 12 SQ-Bet is 50% for cycles 1, 2, and 3. This has

been tested in sensitivity and scenario analyses.

All patients who discontinue treatment with 12 SQ-Bet incur the cost of 6 months’
treatment with 12 SQ-Bet, to account for any previous time on treatment prior to

discontinuation.

3.34  Mortality

The modelled mortality rate is assumed to follow age-adjusted all-cause mortality
using rates obtained from UK life tables. A weighted age-dependent mortality

probability was calculated using the proportion of male patients in the model.

There is no considered impact of AR on mortality as no deaths were reported in TT-
04. (104)

3.3.5 Adverse events

The AEs considered in the model are based on the common TRAEs from the TT-04
trial. The most commonly reported TRAEs were oral pruritic, throat irritation, oral
paraesthesia, mouth swelling, tongue pruritic, oral discomfort, pharyngeal oedema,
and oropharyngeal pain. (104) The number of events, median duration of event

(days), and annual probability of AEs used in the model are summarised in Table 40.
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Table 40: Incidence and annual probability of AEs used in the model

Number of events . Median
Annual probability (%) duration
Most common TRAEs | 128Q-Bet | Placebo
of event
n=314 n=320 12 SQ-Bet SoC (days)

Oral pruritis 160 16 50.96 5.00 6.0
Throat irritation 96 8 30.57 2.50 4.5
Oral paraesthesia 42 12 13.38 3.75 1.0
Mouth swelling 38 2 12.10 0.63 15.0
Tongue pruritis 35 6 11.15 1.88 5.0
Oral discomfort 33 1 10.51 0.31 2.0
Pharyngeal oedema 32 1 10.19 0.31 5.0
Oropharyngeal pain 29 3 9.24 0.94 3.5

Abbreviations: SoC, standard of care; TRAE, treatment-related adverse event.
Reference: TT-04 trial. (104)

In the TT-04 trial, the majority of all AEs were reported as mild (61%) or moderate
(33%), and 99% of subjects experiencing an AE had recovered by the end of the
trial. Furthermore, the majority of the most frequent TRAEs had a median onset
within 1 to 12 minutes after first IMP intake, with very few new AEs starting at a later
time point. There was a median resolution time of 6 days, 4.5 days, and 1 day for the
3 most common AEs. (104) As such, the model assumes that all AEs, and their

associated costs and QALY loss, occur in the first model cycle only.

34 Measurement and valuation of health effects

3.41 Health-related quality of life data from clinical trials

The TT-04 trial collected data on HRQoL using the RQLQ. The RQLQ consists of 28
questions, each on a 7-point (0-6) scale, divided into seven 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 item scores for each domain.
The weekly overall RQLQ score was the average of all 28 item scores, with higher
scores indicating worse rhinoconjunctivitis HRQoL. 12 SQ-Bet was associated with a

significant improvement in the QoL compared to placebo during both the BPS and

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)

for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen
[ID6462]

©ALK Abello (2025). All rights reserved Page 124 of 166




TPS. TT-04 reported that the overall RQLQ score was significantly improved for 12
SQ-Bet compared to placebo during the BPS (absolute difference: 0.45, p<0.0001)
and the TPS (0.37, p<0.0001). Likewise, all individual domain scores were
significantly different from placebo (absolute differences for all domains: 0.38, 0.51;
p<0.0001 for BPS and 0.29, 0.45; p<0.0001 for TPS). The largest differences were
found in: ‘activities’ (e.g. social and outdoor activities), ‘eye symptoms’, and ‘practical
problems’ (e.g. inconvenience of having to carry tissues or need to blow nose
repeatedly). (104)

Treatment-specific utility scores used in the model were derived from Dick et al.,
2019. This study developed a regression model to generate EQ-5D treatment-
specific utility values using clinical data collected in the TT-04 trial, which included

RQLQ scores as a covariate. (124)

3.4.2 Mapping

The data informing treatment efficacy in the model is primarily derived from Dick et
al., 2019, a mapping analysis that estimated EQ-5D utility values directly from clinical
data, including RQLQ scores, collected in the TT-04 trial. (124) As the TT-04 trial did
not collect preference-based measure (PBM) data e.g., EQ-5D, mapping of disease-
specific measures e.g., RQLQ to generate preference-based utilities for use in cost-
effectiveness analyses was required. As described in Dick et al., 2019, the analysis
used an estimation dataset with recorded PBM data similar to the dataset of interest
that does not contain PBM data. Regression modelling was applied to the estimation
dataset to develop a mapping function that quantifies the statistical relationship
between the PBM and the other outcomes measured in the study. The two datasets
must be similar because the mapping function assumes that the statistical
relationship between the estimated utilities and the covariates are the same in both
the estimation dataset and the study dataset. The regression developed from the
estimation dataset is applied to the study dataset to estimate preference-based
health state utilities. In the study, the algorithm developed from grass AIT trial data
(GT-08), in which both RQLQ and EQ-5D data were collected. The algorithm was

Company evidence submission template for Betula verrucosa (ITULAZAX 12 SQ-Bet)
for treating moderate to severe allergic rhinitis and/or conjunctivitis from tree pollen
[ID6462]

©ALK Abello (2025). All rights reserved Page 125 of 166



applied to TT-04 that did not collect EQ-5D data to estimate health state utilities and
QALYs. (124)

In both GT-08 and TT-04 subjects provided a daily diary of symptoms and
medication use and RQLQ was registered weekly. The same symptoms and
medications were recorded in both trials, except for prednisone, which was not one
of the symptom-relieving medications provided to patients in the TT-04 trial.
Prednisone made up only 1% of the overall medication scores in the GT-08 trial and
was assumed to have little effect on the daily medication scores. (124) Baseline

characteristics for both trials are presented in Table 41.

Table 41: Baseline characteristics of GT-08 and TT-04 trials

GT-08 TT-04

Placebo (n=276) Stgb?;f(s:j_;';) Placebo (n=296) 1%::;;2)‘”
Gender
Male 167 (61%) 164 (59%) 141 (48%) 134 (47%)
Female 109 (39%) 113 (41%) 155 (52%) 150 (53%)
Age
Mean (SD) 34.3 (10.1) 34.2 (9.5) 35.2(13.4) 36.2 (13.5)
Median (IQR) 33 (27-40) 33 (27-39) 34.5 (25-45) 36 (26-46)
Symptom score
Mean (SD) 2.8 (3.4) 2.0(2.8) 3.1(2.3) 2.3(1.9)
Median (IQR) 2 (0-5) 0 (0-3) 2.7 (1.2-4.7) 1.8 (0.8-3.4)
Medication score
Mean (SD) 2.1 (4.0) 1.5(3.3) 3.5(3.7) 2.5(3.6)
Median (IQR) 0 (0-3) 0 (0-0) 2.4 (0.4-5.3) 1.0 (0.1-3.6)
Asthma symptom score
Mean (SD) 0.3 (0.89) 0.2 (0.8) 0.7 (0.9) 0.6 (0.8)
Median (IQR) 0 (0-0) 0 (0-0) 0.2 (0.1-1.0) 0.2 (0.0-0.8)
History of asthma
Yes (%) 33 (12%) 43 (15%) 123 (42%) 112 (39%)
No (%) 125 (45%) 145 (52%) 173 (58%) 172 (61%)
EQ-5D score
Missing (%) 118 (43%) 89 (32%) NR NR
Mean (SD) 0.94 (0.14) 0.97 (0.10) NR NR
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GT-08 TT-04

Placebo (n=276) Stgb?;f‘(s:;';';) Placebo (n=296) 1%:&;'2;“
Median (IQR) 1(-0.5, 1) 1(1-1) NR NR
RQLQ score
Mean (SD) 0.91 (0.99) 0.69 (0.85) 1.14 (1.0) 0.9 (0.9)
Median (IQR) 1(0-1.1) 0.61 (1-1) 0.9 (0.3-1.8) 0.6 (0.1-1.3)

Abbreviations: IQR, interquartile range; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire; NR, not
reported; SD, standard deviation; SLIT, sublingual immunotherapy.
Reference: Dick et al., 2019. (124)

As reported in Dick et al., 2019, the model was developed using a two-part modelling
approach, because the EQ-5D scores were strongly left-skewed, and 83% of EQ-5D
responses were clustered at 1, indicating perfect health. This skewness is common
with EQ-5D data, and a high percentage of subjects in perfect health were expected
in this case because subjects were required to be healthy aside from
rhinoconjunctivitis symptoms. The data was converted from left-skewed to right-
skewed by transforming the data to a disutility scale. The model was developed in
terms of disutility (d), then transformed back to the original utility scale (u) using the

following equation: (124)
u=1-d

In the first stage of the GT-08 model, EQ-5D utilities were modelled as a binary
variable (0 = imperfect health, 1 = perfect health). In the second stage, EQ-5D
utilities were modelled as a continuous variable conditional upon having imperfect
health. Several types of generalised estimating equation (GEE) models were tested
for the second stage of the model, including identity and log link functions with
Gaussian, Poisson, and Gamma distributions. The variables subject and year were

tested as random effects. (124)

Covariates were chosen for inclusion in the model based on their availability in both
the GT-08 and TT-04 trials and their expected clinical relevance. The candidate

covariates included DSS, DMS, TCS, RQLQ, age, gender, asthma symptom score,
history of asthma, and whether the measure was taken during or outside of a pollen

season. An interaction term between DSS and DMS was also tested because
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subjects taking higher doses of symptom-relieving medication are likely to
experience reduced symptoms and vice versa. All candidate covariates were
included in the preliminary model; however, only statistically significant variables
(p<0.05) were retained in the final model. The first stage of the two-part model
predicted the probability of imperfect health, and the second stage of the two-part
model predicted disutility conditional on imperfect health. The best fit first stage
model was a mixed effects logistic model. A mixed effects model provided a better fit
for the second stage model as compared to the GEE model. The subject was
included as a random effect in both stages of the model. (124) Both parts of the

model are summarised in Table 42.

Table 42: Summary of GT-08 model

Parameter Stage 1 Stage 2

Coef. p-value Coef. p-value
DSS -0.069 <0.001 -0.003 0.011
DMS -0.070 <0.001 -0.002 0.089
Interaction 0.010 <0.001 0.000 0.001
RQLQ score -1.869 <0.001 0.051 <0.001
Sex 0.623 0.009 - -
Asthma symptoms - - 0.015 <0.001
Intercept 4.587 <0.001 0.141 <0.001
AIC 7,712 -3,487

Abbreviations: AIC, Akaike information criterion; Coef., coefficient; DMS, daily medication score; DSS, daily
symptom score; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire.

Reference: Dick et al., 2019. (124)

The model developed from the GT-08 trial data was then applied to the TT-04 trial
data to predict EQ-5D utilities. (124) The predicted pooled mean utility differences
and differences in QALDs between 12 SQ-Bet and placebo across the three different

seasons are presented in Table 39.

The analysis assumes that grass pollen allergy and tree pollen allergy have the
same relationship with EQ-5D utilities and other key covariates in the mapping
algorithm. This assumption is supported by the fact that both grass and tree pollen

induce similar AR symptoms. (124, 159, 160) The trials are also similar in terms of
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patient population, exclusion criteria, and baseline characteristics (Table 41). Both
trials collected symptom, medication, and asthma scores daily, and QoL data

weekly, and symptoms were rated using the same scale. (124)

A notable difference between the trials is that prednisone was available to subjects in
the GT-08 trial but was not available to the subjects in TT-04. The impact of
prednisone on symptoms and medication use is captured in the mapping function
even though it was not used in the TT-04 trial. However, prednisone represents only
1% of the overall medication scores in the GT-08 trial and is unlikely to have
significantly impacted medication scores. Another difference between the trials is the
overall duration of treatment. Subjects in the GT-08 trial were treated for 3 years and
followed for 2 years after treatment discontinuation, while subjects in the TT-04 trial
were treated for an average of 32 weeks. Furthermore, the lack of concordance
between the time frames of RQLQ, a weekly measure, and EQ-5D, a daily measure,
may dilute the association. (124)

3.4.3 Health-related quality of life studies

An SLR was conducted to identify HRQoL and/or health state utility value (HSUV)
studies on the management and/or treatment of birch pollen-induced AR. Searches
were performed on 29" May 2024. This SLR was conducted in accordance with
NICE requirements and the Centre for Reviews and Dissemination (CRD)
recommendations for SLRs (161). Full details of the SLR search strategy, study

selection process, and results are presented in Appendix F.

In total, 27 publications were judged as relevant for inclusion in this review, which
reported on 24 individual studies. (149, 162-186)

In 18 of the 24 included studies, HRQoL was measured using the RQLQ developed
by Juniper et al. 1999. (187) The other HRQoL measures used were: the
Rhinoconjunctivitis Quality of Life (Rcq-36) questionnaire (n=1), the Paediatric
Rhinoconjunctivitis Quality of Life Questionnaire (PRQLQ) (n=2), both the RQLQ
modified (RQLQm) and the International Study of Asthma and Allergies in Childhood
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questionnaire (n=1). In 2 studies, the HRQoL measure used was not specified (167,
168) while EQ-5D utilities during the birch and TPS in the TT-04 trial were mapped in
one linked study. (124)

Of the HRQoL data identified, only EudraCT-2015-004821-15 (188) (186) (TT-04

trial) provided data for 12 SQ-Bet in subjects with moderate to severe AR.

It is important to note that Dick et al., 2019 (124), the primary source of utilities for
the economic model, was the only publication identified in the SLR which published
utility values for AR and/or conjunctivitis caused by pollen from the birch homologous
group. This study performed a mapping analysis to estimate EQ-5D utilities from
clinical data collected in the TT-04 trial. The regression model was developed using
data from a grass AIT trial (GT-08) and applied to generate utility values for patients
with birch pollen-induced AR. (124)

3.44 Adverse reactions

The AEs considered in the model are based on the common TRAEs from the TT-04
trial. As previously discussed, the majority of all AEs reported in the TT-04 were mild
(61%) or moderate (33%), and 99% of subjects experiencing an AE had recovered
by the end of the trial. Furthermore, the majority of the most frequent TRAEs had a
median onset within 1 to 12 minutes after first IMP intake with very few new AEs
starting at a later time point. Of the 8 TRAEs modelled, 7 had a median duration of 6

days or under, with mouth swelling having a median duration of 15 days. (104)

The SLR on the HRQoL of patients with birch pollen-induced AR did not identify any
utility values for the AEs associated with SLIT. In the model base case, no AE-
related utility decrements were applied to the modelled AEs. Given the reported
severity and duration of the reported TRAES, the exclusion of specific utility
decrements is not anticipated to have any material impact on the cost-effectiveness
of 12 SQ-Bet.
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3.4.5 Health-related quality of life data used in the cost-
effectiveness analysis

The utility values used in the model are summarised in Table 43. In the model base
case, the treatment-specific utilities derived from Dick et al., 2019 were used to
inform the QALY gains. (124) The treatment benefit of 12 SQ-Bet is applied as a
disutility to the SoC arm, with the 12 SQ-Bet arm taking on general population
utilities. As previously discussed in Section 3.3.1, in the base case it is assumed that
the treatment benefit of 12 SQ-Bet lasts for the proportion of the year aligned with
the length of the full dataset from Dick et al., 2019 (137 days). (124)

Table 43: Summary of utility values for cost-effectiveness analysis

Season Duration (days) | Mean utility difference [SE] 95% CI

BPS 42 0.030 [0.008] 0.015, 0.046
TPS 100 0.019 [0.006] 0.007, 0.030
Full dataset 137 0.018 [0.006] 0.007, 0.030

Abbreviations: BPS, birch pollen season; Cl, confidence interval; TPS, tree pollen season; SE, standard error.
Reference: Dick et al., 2019. (124)

3.5 Cost and healthcare resource use identification,

measurement and valuation

An SLR was conducted to identify published health economic evaluation studies and
costs and healthcare resource use associated with birch pollen-induced AR.
Searches were performed on 27" May 2024. Full details of the SLR search strategy,
study selection process, and results are presented in Appendix E. MEDLINE,
Embase, Cochrane Library ALL EBM Reviews, and EconLit were searched.
Additional grey literature searching was performed including searching of HTA body
websites (including NICE), the international HTA database, RePEc, CEA registry,
and ISPOR presentations database, as well as reference lists of included studies.
Records were eligible for inclusion if they reported an economic evaluation or
included summary cost and health outcomes in patients >5 years old with birch
pollen-induced AR.
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The electronic database search retrieved a total of 3,271 records, of which 13
studies met the inclusion criteria after full-text screening. Of these, five studies
reported on both cost and resource use, (145, 150, 152, 154, 189) 7 studies reported
only costs, (142-144, 146, 147, 149, 151, 153) and one reported on resource use
only. (148) Reported direct costs were largely made up of drug acquisition costs and
costs associated with healthcare professional (HCP) interactions, calculated using
tariff-based micro costing approaches. Indirect costs associated with loss of
productivity due to seasonal AR were commonly reported using a human capital

approach.

No cost and resource use data identified in the SLR were deemed appropriate for
inclusion in the model. The model includes treatment costs associated with 12 SQ-
Bet and established clinical management, the cost of managing AEs, as well as
costs associated with the management of patients in primary and secondary care. All
unit costs were identified from UK sources, including NHS reference costs, the
British National Formulary (BNF), and EMIT drug costs databases. None of the
studies reported on healthcare resource utilisation associated with management of
the disease beyond medication use e.g., general practitioner (GP)/outpatient visits.
Rather the studies reporting on resource use associated with HCP interactions
assumed individuals treated with 12 SQ-Bet required one annual evaluation
consultation and did not consider HCP interactions associated with poor disease
control. (145, 152) While medication use by treatment arm in the TT-04 trial was
reported in Pollock et al., 2023, as summarised in Table 44, it was not reported how
this was calculated. (150) Therefore, data on medication use was derived directly

from the integrated clinical trial report for TT-04. (104)

Table 44: Symptom-relieving medication resource use based on the TT-04 trial

Symptom-relieving Proportion of patients requiring
Medication medication dosing symptom-relieving medication (%)
12 SQ-Bet Placebo 12 SQ-Bet Placebo
Desloratadine tablets 17.3 21.7 66.8% 76.70%
Olopatadine eyedrops 29.8 38.0 39.6% 54.80%
Mometasone nasal spray 28.9 38.4 47.9% 61.60%

Reference: Pollock et al., 2023. (150)
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3.5.1 Intervention and comparators’ costs and resource use

12 SQ-Bet treatment costs

12 SQ-Bet should be initiated by physicians with experience in the treatment of
allergic diseases. Following this, patients can self-administer at home. 12 SQ-Bet is
provided as an oral lyophilisate. The recommended dose for adults and adolescents
(12-17 years) is one oral lyophilisate (12 SQ-Bet) 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-Bet, there is no indication for
continuing treatment. (12)

The list price of 12 SQ-Bet is £80.12 per pack of 30 tablets of 12 SQ-Bet. The
average annual cost of 12 SQ-Bet treatment is £975.46 per patient. In the model, the
cost of treatment is applied to all patients receiving treatment with 12 SQ-Bet for the
first three model cycles (to reflect 3 years of treatment). The cost of treatment for
patients who discontinue treatment due to AEs and other reasons is discussed in
Section 3.3.3.

The cost of a non-admitted face-to-face attendance with a respiratory specialist
(£264.58, National Schedule of NHS costs, WF01B) is included in the administration
costs of treatment. Additionally, in line with the NICE final scope, to account for a
requirement of a positive test for birch pollen sensitisation, the cost of a diagnostic
blood test is included in the administration costs of treatment (£2.75, National
Schedule of NHS costs, DAPS05). In the model, administration costs are applied to
all patients in the 12 SQ-Bet arm in cycle 0 only.

Established clinical management treatment costs

The proposed comparator is established clinical management without 12 SQ-Bet. As
treatment with 12 SQ-Bet is additive, the background established management costs
are added to the 12 SQ-Bet treatment costs in the 12 SQ-Bet arm.
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Established clinical management costs were estimated based on data collected on
medication use throughout the TT-04 trial. As stated previously, symptomatic
medications were permitted in the TT-04 trial and provided at randomisation as pre-
defined, open-labelled medication used in addition to the IMP. Participants were

provided with:
e Oral antihistamine tablets (Desloratadine tablets, 5 mg)
e Nasal corticosteroid spray (Mometasone, 50 pg/dose)
¢ Antihistamine eye drops (Olopatadine eye drops, 1 mg/mL)

Notably, the use of oral antihistamine tablets, nasal corticosteroid sprays, and
antihistamine eye drops in the trial was considered representative of the typical
standard of care medication for patients with AR by nine UK clinical experts in allergy
management in an advisory panel conducted in 2024 (Appendix J2) and a 2025
Delphi panel comprising three consultant allergists and immunologists, along with

two GPs with a specialist interest in allergy (Appendix J6).

Symptomatic treatments could be used as required by participants in both study
arms. Data on symptomatic treatment use by treatment arm was reported. Table 45
provides the average daily doses for each pharmacotherapy during the BPS and
TPS for the 12 SQ-Bet and placebo arms. (104)

Table 45: Symptomatic treatment use in the TT-04 trial

Pharmacotherapy Placebo 12 SQ-Bet
BPS TPS BPS TPS
Desloratadine (5 mg), tablets 0.46 0.37 0.32 0.26
Mometasone nasal spray (50 ug/dose), puffs 0.66 0.52 0.39 0.33
Olopatadine eye drop (1 mg/mL), drops 0.58 0.48 0.31 0.27

Abbreviations: BPS, birch pollen season; TPS, tree pollen season
Reference: TT-04 CSR (104)

Table 46: Unit costs for pharmacotherapies provided during the TT-04 trial

Pharmacotherapy Pack cost Pack size Cost/unit | Source (190)
Desloratadine (5 mg), tablets £0.90 30 £0.03 eMIT
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Pharmacotherapy Pack cost Pack size Cost/unit | Source (190)

Mometasone nasal spray (50
ug/dose), puffs
Olopatadine eye drop (1 £3.29 100 £0.03 | eMIT
mg/mL), drops
Notes: In calculating the pack size for olopatadine, it was assumed that there were 100 drops per 5ml vial (0.05ml
per drop).
Abbreviations: eMIT, drugs and pharmaceutical electronic market information tool. (190)

£1.93 140 £0.01 eMIT

To calculate the per cycle treatment costs, the mean daily pharmacotherapy dose is
multiplied by the cost per unit of the medication. It is assumed that pharmacotherapy
costs are only incurred during the pollen season. Therefore, in the base case, the
resultant mean daily cost is applied for the proportion of the year aligned with the
length of the full dataset from Dick et al., 2019 (137 days). (124) The annual
pharmacotherapy costs for the 12 SQ-Bet and established clinical management
arms for the BPS, TPS, and full dataset (as defined in Dick et al., 2019) are detailed
in Table 47. In the 12 SQ-Bet arm, the proportion of the cohort receiving treatment
benefit also incur the pharmacotherapy costs associated with the 12 SQ-Bet arm.
Those in the 12 SQ-Bet arm who lose treatment benefit through discontinuation or
treatment waning incur the pharmacotherapy costs associated with the established

clinical management arm.

Table 47: Established clinical management treatment costs

Treatment arm BPS TPS Full dataset
Established clinical management £1.76 £3.41 £4.67
12 SQ-Bet £1.06 £2.12 £2.91

Abbreviations: BPS, birch pollen season; TPS, tree pollen season.
References: TT-04 CSR (104); eMIT. (190)

3.5.2 Health state unit costs and resource use

The model includes costs associated with the management of patients in primary
and secondary care. The cost per GP surgery consultation lasting 10 minutes was
sourced from the Unit Costs of Health and Social Care 2023 (£42.00, PSSRU 2023).
The average cost of outpatient attendance (consultant-led) in the Respiratory
Medicine Service was sourced from the National Schedule of NHS costs — Year

2022/23 (£199.00). These costs are also applied in a treatment-specific manner, with
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the baseline number of visits modelled in the established clinical management arm
and a relative reduction in the number of visits applied in the 12 SQ-Bet arm,

reflecting the improvement in disease control in these patients.

The cost and resource use SLR identified no studies reporting on healthcare
resource utilisation associated with management of the disease beyond medication
use e.g., GP/outpatient visits. Furthermore, no data on healthcare resource

utilisation other than medication use was collected in TT-04.

In addition to the SLR on cost and resource use, the company commissioned a
probabilistic Delphi panel comprising three consultant allergists and two GPs with a
specialist interest in allergy, to derive clinically informed estimates for the healthcare
resource utilisation (number of visits to primary and secondary care) of patients with
birch pollen-induced AR. Full details of the methodology and analysis are reported in

Appendix J6, and the key results are summarised in Table 48.

For primary care resource utilisation, the participants were asked to provide
probabilistic judgements on the number of visits to a GP that an average patient with
moderate to severe birch pollen-induced AR treated with symptomatic
pharmacotherapy (i.e., established clinical management) would make in a year.
Following this, the participants provided judgements on the number of visits to a GP
that an average patient receiving the average treatment effect of 12 SQ-Bet would
make in a year. All participants in the Delphi panel responded that they would
anticipate a reduction in primary care appointments for patients with moderate to
severe birch pollen-induced AR receiving the average treatment effect of 12 SQ-Bet
compared to patients treated with symptomatic pharmacotherapy alone. For patients
treated with symptomatic pharmacotherapy, the median number of visits to a GP
was judged to be 2.61; for patients receiving the average treatment effect of 12 SQ-
Bet, the median number of GP visits was judged to be 1 (relative risk reduction:
61.7%) (Appendix J6).
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For secondary care resource utilisation, the participants were asked to provide
probabilistic judgements on the number of visits to secondary that an average patient
with moderate to severe birch pollen-induced AR treated with either symptomatic
pharmacotherapy (i.e., established clinical management), or receiving the average
treatment effect of 12 SQ-Bet, would make in a year. All participants in the Delphi
panel responded that they would anticipate a reduction in secondary care
appointments for patients with moderate to severe birch pollen-induced AR receiving
the average treatment effect of 12 SQ-Bet compared to patients treated with
symptomatic pharmacotherapy alone. For patients treated with symptomatic
pharmacotherapy, the median number of visits to secondary care was judged to be
1.93; for patients receiving the average treatment effect of 12 SQ-Bet, the median
number of secondary care visits was judged to be 0.75 (relative risk reduction:
61.1%) (Appendix J6). Notably, the average annual number of secondary care
appointments for patients treated with symptomatic pharmacotherapy is comparable
to the number of appointments (2.66) modelled in a previous appraisal (TA834) for
an AIT, 12 SQ-HDM SLIT. This figure was derived from an assessment of hospital
episodes statistics (HES) data to identify the average number of episodes per patient
for each hospital setting (elective day case, elective inpatient, emergency,

outpatient) for the overall allergy patient cohort at a national level.

Table 48: Survey results from probabilistic Delphi panel (January 2025)

Symptomatic
pharn:nacothel:a!)y 12 SQ-Bet* Relative risk reduction
(established clinical

management)
Annual GP 2.61 1.00 61.7%
visits
Annual
secondary care 1.93 0.75 61.1%
visits

Notes: *Participants considered patients who were receiving the average treatment effect of 12 SQ-Bet.
Abbreviations: GP, general practitioner.

Reference: Appendix J6.

The anticipated reduction in healthcare resource utilisation with 12 SQ-Bet is

consistent with the findings of an online survey and advisory board with UK allergy
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specialists used to support TA834. 46 respondents completed the survey,
representing a significant proportion of the community of healthcare professionals
actively managing ARD in the UK. Most respondents described themselves as being
allergy or immunology consultants (n = 22, 47.8%), with 13 (28.3%) being nurses, 3
(6.5%) being ENT consultants, 3 (6.5%) being respiratory consultants, 3 (6.5%)
being GPs, and 2 (4.3%) describing themselves as other healthcare professionals.
Only 2% of respondents did not anticipate a reduction in primary or secondary care
visits associated with treatment, and all participants anticipated a reduction in

hospitalisations (Appendix J3).

In the base case, primary and secondary care resource utilisation in each treatment
arm is informed by the results of the probabilistic Delphi panel (Appendix J6). In the
12 SQ-Bet arm, the proportion of the cohort receiving treatment benefit incur the
primary and secondary care costs associated with the 12 SQ-Bet arm. Those in the
12 SQ-Bet arm who lose treatment benefit through discontinuation or treatment
waning incur the primary and secondary care costs associated with the established

clinical management arm.

3.5.3 Adverse reaction unit costs and resource use

The costs associated with AEs are considered in the model. The AEs and probability
of events occurring in the model has been previously discussed in Section 3.3.5. Of
the events in the TT-04 trial, 18.52% and 15.04% required action in the 12 SQ-Bet

and placebo groups, respectively. (104)

As the majority of adverse events were reported as mild or moderate, and because
no relevant or appropriate costs for AEs were identified in the SLR, in the base case
analysis AEs were costed as a single GP appointment (£42.00; PSSRU 2023) and

weighted by the proportion requiring management.

3.54 Miscellaneous unit costs and resource use

No other miscellaneous unit costs and resource use are included in the cost-

effectiveness analysis.
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3.6 Severity

The technology does not meet the criteria for a severity weight. A summary of the
QALY shortfall analysis based on the baseline characteristics of the TT-04 trial
(mean age: 36.01 years; % male: 47.01) is provided in Table 49.

Table 49: Summary of QALY shortfall analysis

Value
Expected total QALYs for the general 19.61
population '
Expected total QALY's for population 19
! . .51
with the disease
Absolute shortfall 0.10
Proportional shortfall 0.51%
Abbreviations: QALY, quality-adjusted life year
3.7 Uncertainty
Not applicable.
3.8 Managed access proposal
Not applicable.
3.9 Summary of base case analysis inputs and

assumptions

3.9.1 Summary of base case analysis inputs

A summary of the base case cost-effectiveness analysis inputs is provided in Table
50.

Table 50: Summary of variables applied in the economic model

Variable | Value | SE (distribution)
Section 3.2 Economic analysis

Mean age 36.01 3.60% (Normal)
Sex (% male) 47.01% 4.7% (Beta)
Section 3.5 Cost and healthcare resource use

12 SQ-Bet annual treatment cost £97546 | £97.55(Gamma)
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Variable Value SE (distribution)
12 SQ-Bet initiation cost £264.58 £26.46 (Gamma)
12 SQ-Bet diagnostic test cost £2.75 £0.28 (Gamma)
Pharmacotherapy costs — 12 SQ-Bet — BPS £1.06 £0.11 (Gamma)
Pharmacotherapy costs — 12 SQ-Bet — TPS £2.12 £0.21 (Gamma)
Pharmacotherapy costs — 12 SQ-Bet — Full dataset £2.91 £0.29 (Gamma)
Pharmacotherapy costs — SoC — BPS £1.76 £0.18 (Gamma)
Pharmacotherapy costs — SoC — TPS £3.41 £0.34 (Gamma)
Pharmacotherapy costs — SoC — Full dataset £4.67 £0.47 (Gamma)
Primary care costs — 12 SQ-Bet £41.98 £4.20 (Gamma)
Primary care costs — SoC £109.62 £10.96 (Gamma)
Secondary care costs — 12 SQ-Bet £149.40 £14.94 (Gamma)
Secondary care costs — SoC £384.07 £38.41 (Gamma)
Annual GP visits — SoC 2.61 0.26 (Gamma)
Annual GP visits — 12 SQ-Bet relative reduction 61.7% 6.17% (Beta)
GP visit cost £42.00 £4.20 (Gamma)
Annual outpatient visits — SoC 1.93 0.19 (Gamma)
Annual outpatient visits — 12 SQ-Bet relative reduction 61.1% 6.11% (Beta)
Outpatient visit cost £199.00 £19.90 (Gamma)
Proportion of AEs requiring management — SoC 15.04% 1.50% (Beta)
Proportion of AEs requiring management — 12 SQ-Bet 18.52% 1.85% (Beta)
AE management cost £42.00 £4.20 (Gamma)
Section 3.4 Health-related quality of life

Utility gain — BPS 0.0300 0.008 (Beta)
Utility gain — TPS 0.0190 0.006 (Beta)
Utility gain — Full dataset 0.0180 0.006 (Beta)
Section 3.3 Clinical parameters and variables

Time on treatment prior to discontinuation due to AEs (days) 30.44 3.04 (Normal)
Proportion discontinuing due to AEs 7.50% 0.75% (Beta)
Time on treatment prior to treatment discontinuation (days) 182.63 18.26% (Normal)
Treatment discontinuation Year 1 4.38% 0.44% (Beta)
Treatment discontinuation Year 2 4.38% 0.44% (Beta)
Treatment discontinuation Year 3 4.38% 0.44% (Beta)
Discontinuation benefit Year 1 50.00% 5.00% (Beta)
Discontinuation benefit Year 2 50.00% 5.00% (Beta)
Discontinuation benefit Year 3 50.00% 5.00% (Beta)
Proportion of patients who are retreated at Year 10 5.00% 0.50% (Beta)

Abbreviations: AE, adverse event; BPS, birch pollen season; SE, standard error; SoC, standard of care; TPS,

tree pollen season.
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3.9.2

Assumptions

Model input

Description of assumption

Justification

Discontinuation

It is assumed that a proportion of
people who discontinue treatment in
Year 1, 2, or 3, may continue to
receive the benefit associated with 12
SQ-Bet. In the base case, 50% of
patients who discontinue treatment
with 12 SQ-Bet may continue to
receive treatment benefit.

Consistent with assumptions used
in a previous appraisal for an AIT
(TA834). During an advisory board,
it was noted that patients who
discontinue AIT treatment early may
still receive treatment benefit
(Appendix J5).

Long-term
treatment
effectiveness

In the base case, to reflect the
improving treatment effect observed
in the REACT study, the proportion of
patients in the 12 SQ-Bet arm
receiving treatment benefit increases
by 2.5% in each model cycle up to
Year 10. Treatment waning starts at
15 years, and by Year 20, 80% of
patients in the 12 SQ-Bet arm will
have lost the treatment benefit. This
waning effect impacts patient’s
pharmacotherapy costs, primary and
secondary care costs, and QALYSs. It
is assumed that patients receiving
established clinical management will
remain stable during all years
following Year 1.

These assumptions are based on
the accepted assumptions in a
previous appraisal (TA834) for an
AIT (12 SQ-HDM). In a 2025 Delphi
panel comprising five UK allergy
experts, all participants stated that
due to the similar mechanisms of
action, and identical manufacturing
and standardisation technology, the
treatment waning effect for 12 SQ-
HDM would be applicable to 12 SQ-
Bet (Appendix J6). In TA834,
clinical expert opinion and RWE
sources were used to inform the
waning assumptions.

SoC arm (associated with the
treatment benefit of 12 SQ-Bet) is
applied for 137 days in each yearly
cycle.

Management The number of visits to primary and All participants in the Delphi panel
costs secondary care is derived from the responded that they would
probabilistic Delphi panel. In the anticipate a reduction in primary
model, patients receiving the and secondary care appointments
treatment benefit of 12 SQ-Bet have for patients with moderate to severe
reduced primary and secondary care | birch pollen-induced AR receiving
use, reflecting improvements in the average treatment effect of 12
disease control. SQ-Bet compared to patients
treated with symptomatic
pharmacotherapy alone.
Utilities The utility decrement applied in the The duration of treatment benefit in

each cycle is aligned to the length
of the full dataset in Dick et al.,
2019, (124) to capture the full
benefit of 12 SQ-Bet. This included
all days over which there was at
least one EQ-5D response in each
treatment arm, regardless of
whether the pollen count of the
respondent’s region was above the
threshold. A utility difference was
observed across the full dataset
period, likely due to the cross-
reactivity of 12 SQ-Bet to different
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Justification

members of the birch homologous
group and the overlapping pollen
seasons.

The maijority of AEs reported in TT-
04 were considered mild or
moderate. Furthermore, of the 8
TRAEs modelled, 7 had a median
duration of 6 days or under, with
mouth swelling having a median
duration of 15 days.

HRQoL data in the TT-04 trial were
collected from treatment initiation.
As such, any utility decrements
associated with AEs will be implicitly
captured in the average treatment-
specific utility values.

Abbreviations: AE, adverse event; AR, allergic rhinitis; HDM, house dust mite; HRQoL, health-related quality of

life; QALY, quality-adjusted life year; RWE, real-world evidence; SoC, standard of care; TRAE, treatment-related
adverse event

Model input Description of assumption

Utilities It is assumed that any AE-related
utility decrements are implicitly
captured in the treatment-specific

utilities used in the model base case.

3.10 Base case results

3.10.1 Base case incremental cost-effectiveness analysis results

The deterministic base case cost-effectiveness analysis results of 12 SQ-Bet
compared with established clinical management for the treatment of birch pollen-
induced AR over a lifetime time horizon are summarised in Table 51.

Table 51: Base case deterministic results

Parameter 12 SQ-Bet SoC Incremental ICER
Total costs (£) £9,486 £11,339 -£1,853 12 SQ-Bet
Total life years 22.75 22.75 0.00 dominant
Total QALYs 19.34 19.24 0.10

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SoC, standard of

care.

Treatment with 12 SQ-Bet compared with established clinical management alone

was associated with 0.10 increased QALY's at an incremental cost of -£1,853 at list

price, resulting in a dominant ICER. As such, treatment with 12 SQ-Bet is cost-

effective at a willingness-to-pay threshold of £20,000/QALY. The incremental net
monetary benefit (INMB) at a willingness-to-pay (WTP) threshold of £20,000/QALY is

£3,877.
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Table 52 provides a summary of the disaggregated costs.

Table 52: Disaggregated costs

12 SQ-Bet SoC Incremental

12 SQ-Bet treatment and £2,790.32 £0.00 £2,790.32
administration

Pharmacotherapy £79.26 £106.17 -£26.90
Primary care £1,458.74 £2,494.04 -£1,035.30
Secondary care £5,146.17 £8,738.24 -£3,592.07
Adverse events £11.51 £0.97 £10.55
Total costs £9,486.00 £11,339.41 -£1,853.40

Abbreviations: SoC, standard of care.

3.11

3.111

Exploring uncertainty

Probabilistic sensitivity analysis

A probabilistic sensitivity analysis (PSA) was performed to explore the effect of

uncertainty associated with key model inputs. PSA results for 2,000 iterations are

presented in Table 53. The mean incremental costs and QALYs of 12 SQ-Bet

compared with established clinical management alone were calculated to estimate

the probabilistic ICER. The incremental costs and QALY's from the probabilistic

analysis were comparable with the deterministic analysis.

Table 53: Base case probabilistic results

12 SQ-Bet SoC Incremental ICER
Total costs £9,449 £11,300 -£1,851 12 SQ-Bet
Total life years 22.69 22.69 0.00 dominant
Total QALYs 19.28 19.18 0.10

Abbreviations: ICER, incremental cost-effectiveness ratio; QALY, quality-adjusted life year; SoC, standard of

care.

The PSA scatter plot is shown in Figure 20. The ICER in the probabilistic analysis

remained cost-effective with a dominant ICER in 100% of the iterations, and a
probability of cost-effectiveness of 100% at a WTP threshold of £20,000/QALY.
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Figure 20: Cost-effectiveness plane
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Abbreviations: QALY, quality-adjusted life year.

3.11.2 Deterministic sensitivity analysis

Deterministic sensitivity analyses (DSA) were performed to explore the effect of
uncertainty associated with varying individual model inputs. The inputs with the
greatest impact on the INMB are presented in descending order as a tornado plot in
Figure 21.

In none of the varied parameters did the ICER or INMB exceed a WTP threshold of
£20,000/QALY. The cost-effectiveness of 12 SQ-Bet is most sensitive to changes in
secondary care costs as well as the treatment-specific utility difference associated
with the treatment benefit 12 SQ-Bet.
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Figure 21: Tornado plot of sensitive parameters in DSA

INMB (20k/QALY)
£0 £500 £1,000 £1,500 £2,000 £2500 £3000 £3500 £4,000 £4500 £5000

Utility gain - Full dataset: 0.012 - 0.024

Secondary care costs (per-cycle) - SoC: £345.66 - £422.48

Annual outpatient visits - SoC: 1.74 - 2.12
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12 SQ-Bet annual treatment cost: £877.91 - £1073.01

Secondary care costs (per-cycle) - 12 SQ-Bet: £134.46 - £164.34
Primary care costs (per-cycle) - SoC: £98.66 - £120.58

Annual GP visits - SoC: 2.35 - 2.87

Annual GP visits - 12 SQ-Bet relative reduction: 55.53% - 67.87%
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Abbreviations: INMB, incremental net monetary benefit; QALY, quality-adjusted life year; SoC, standard of care.
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3.11.3 Scenario analysis

A range of scenario analyses were conducted to test the robustness of the model to

alternative model inputs and assumptions. The details of the undertaken scenario

analyses and the results, presented as the incremental costs, QALYs and cost-

effectiveness ratio of 12 SQ-Bet compared with established clinical management

alone, are shown in Table 54. In none of the scenarios did the ICER exceed a WTP
threshold of £20,000/QALY.

Table 54: Scenario analysis

Scenario Description Incremental Incremental ICER

costs QALYs

Base case deterministic results -£1,853 0.10 12 SQ-Bet

dominant

1 Time horizon
In the model base case, a lifetime time horizon is used to reflect that AR is a chronic
disease and expected to continue for the duration of a patient’s lifetime. Results are
presented using alternative time horizons.

1.a. Time horizon: 10 years £28 0.06 £458

1.b. Time horizon: 20 years -£1,382 0.09 12 SQ-Bet

dominant

2 Treatment waning
In the base case, it is assumed treatment waning will start in Year 15, and by Year
20, 80% of patients in the 12 SQ-Bet arm will have lost treatment benefit. The
following scenarios present the results assuming 100% loss of treatment effect after
the first 15 and 20 years.

2.a. 100% loss of treatment benefit -£880 0.08 12 SQ-Bet
after 15 years dominant

2.b. Full treatment benefit for 20 -£1,977 0.11 12 SQ-Bet
years (100% loss at year 20) dominant

3 12 SQ-Bet treatment benefit following discontinuation
To account for any potential treatment benefit achieved prior to discontinuation and
sustained post discontinuation, a proportion of discontinued patients maintain the
treatment benefit of 12 SQ-Bet. In the base case 50% of patients are assumed to
experience benefits of 12 SQ-Bet following discontinuation. This scenario analysis
presents the results using alternative proportions maintaining treatment benefit
following discontinuation in cycles 1, 2, and 3.

3.a. Proportion to receive 12 SQ-Bet -£1,552 0.09 12 SQ-Bet
benefit following dominant
discontinuation: 0%

3.b. Proportion to receive 12 SQ-Bet -£2.155 0.11 12 SQ-Bet
benefit following dominant
discontinuation: 100%

4 Relative reduction in secondary care visits
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Scenario Description Incremental Incremental ICER
costs QALYs
In the base case, the relative reduction in outpatient visits (61.1%) was informed by
the probabilistic Delphi (Appendix J6). This scenario presents results using data from
the REACT study which showed a reduction in hospitalisations for patients treated
with AIT 9 years after treatment initiation, with an OR of 0.72 (95% CI: 0.54-0.98).
(137)

4.a. Source of relative reduction: £93 0.10 £915
REACT study

5 Proportion of each cycle for which treatment benefit is applied
In the base case it is assumed that the treatment benefit of 12 SQ-Bet lasts for the
proportion of the year aligned with the length of the full dataset from Dick et al., 2019
(137 days; mean daily utility difference: 0.018; annual QALY gain: 0.0068), to capture
the full treatment benefit of 12 SQ-Bet. This scenario presents results using a
different time period over which the utility gain is accrued, based on the mean utility
differences in the BPS and TPS as defined in Dick et al., 2019. (124)

5.a. Treatment benefit accrued for -£1,846 0.08 12 SQ-Bet
100 days per cycle (TPS, as dominant
defined in Dick et al., 2019) —
mean daily utility difference:

0.019; annual QALY gain:
0.0052

5.b. Treatment benefit accrued for -£1,837 0.05 12 SQ-Bet
42 days per cycle (BPS, as dominant
defined in Dick et al., 2019) —
mean daily utility difference:

0.030; annual QALY gain:
0.0035

6 Retreatment
In the base case, it is assumed that 5% of patients are retreated with 12 SQ-Bet after
10 years. This scenario presents results for different assumptions regarding the
proportion of patients who would be retreated.

6.a. Proportion retreated: 0% -£1,786 0.10 12 SQ-Bet

dominant

6.b. Proportion retreated: 20% -£2,056 0.11 12 SQ-Bet

dominant

6.c. Proportion retreated: 50% -£2,460 0.14 12 SQ-Bet

dominant

Abbreviations: AlT, allergy immunotherapy; AR, allergic rhinitis; BPS, birch pollen season; ICER, incremental
cost-effectiveness ratio; OR, Odds Ratio; QALY, quality-adjusted life year; TPS, tree pollen season.

3.12

Subgroup analysis

No subgroups were considered in the cost-effectiveness analysis.
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3.13 Benefits not captured in the QALY calculation

As previously discussed, individuals with moderate to severe SAR had greater odds
of and missing days at work due to SAR, as well as experiencing impaired
productivity compared to patients with mild SAR (64). This wider societal impact of
SAR may result in additional reductions in health-related outcomes that are unlikely
to be directly included in the QALY calculation.

3.14 Validation

3.14.1 Validation of cost-effectiveness analysis

Technical validation of the model was conducted based on the TECH-VER checklist,
which is included as a sheet in the model. (191) Overall, the validation identified no

issues with the structural or computational accuracy of the model.

3.15 Interpretation and conclusions of economic

evidence

The cost-effectiveness of 12 SQ-Bet compared with established clinical management
for treating birch pollen-induced AR has been evaluated in line with the NICE final
scope.

A simplified Markov model was constructed to calculate lifetime costs and QALY's for
treatment with 12 SQ-Bet compared with established clinical management. The
model comprised two core health states: alive and dead, and differences in costs
and QALY's were modelled as treatment-specific, occurring only within the alive
health state. The treatment effect of 12 SQ-Bet was applied as a treatment-specific
utility difference between the two arms, with the utility gain associated with 12 SQ-
Bet applied as a utility decrement in the SoC arm. This data was derived from a
mapping study that generated EQ-5D health state utilities from clinical data collected
in the TT-04 trial, using an estimation dataset from a similar trial in grass pollen-
induced AR. (124)
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Costs associated with the treatment and management of patients with AR were
modelled, including pharmacotherapy costs, and costs associated with GP and
outpatient visits. All unit costs were identified from UK sources, including NHS

reference costs, the BNF, and EMIT drug costs databases.

In the base case, treatment with 12 SQ-Bet compared with established clinical
management alone was associated with 0.10 increased QALYs at an incremental
cost of -£1,853 at list price, resulting in a dominant ICER. The ICER in the
probabilistic analysis remained cost-effective with a dominant ICER in 100% of the
iterations, and a probability of cost-effectiveness of 100% at a WTP threshold of
£20,000/QALY. Furthermore, extensive scenario analyses demonstrated the base
case cost-effectiveness results to be robust to variation in model inputs and
assumptions, with none of the scenarios resulting in an ICER that exceeded a WTP
threshold of £20,000/QALY. Deterministic sensitivity analysis demonstrated the
results to be sensitive to changes in secondary care costs as well as the treatment-

specific utility difference associated with the treatment benefit 12 SQ-Bet.

In summary, the results of this analysis demonstrate that 12 SQ-Bet represents a
cost-effective use of NHS resources for treating birch pollen-induced AR with a
dominant ICER compared to established clinical management.
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Appendix J2: Advisory board meeting report
Appendix J3: ARD survey report

Appendix J4: - ALK Ireland Delphi panel report
Appendix J5: Respiratory advisory board report

Appendix J6: Probabilistic Delphi panel report

Appendix A: Summary of product characteristics (SmPC)

and UK public assessment report

1.1 SmPC

Please see the separate document ‘Appendix A1.1°.

1.2 UK public assessment report

Please see the separate document ‘Appendix A1.2’.

Appendix B: Identification, selection and synthesis of

clinical evidence

1.1 Identification and selection of relevant studies

Included in ‘Appendix B’.

1.2 Participant flow in the relevant randomised controlled trials

Included in the full submission, see Section 2.4.3.

1.3 Critical appraisal for each study

Included in ‘Appendix B’.
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Appendix C: Subgroup analysis

The Statistical Analysis Plan for the TT-04 trial pre-specified a subgroup analysis of
average TCS during the BPS with respect to the age groups adults (18-65 years)
and adolescents (12-17 years). The data has not been included in this submission as
adolescent subjects were only included in the polish sites of the TT-04 trial, the
adolescent population was small, there was no statistical difference in treatment
effect between the adult and adolescent populations, and the adolescent population

is beyond the scope of this appraisal.

Appendix D: Adverse reactions

There are no other studies available that have data reporting on additional adverse
reactions. Therefore, the only AEs of consideration are those reported in the TT-04
trial.

Appendix E: Published cost-effectiveness studies

Please see the folder ‘Appendix E’.

Appendix F: Health-related quality of life studies

Please see the folder ‘Appendix F’.

Appendix G: Cost and healthcare resource identification,

measurement and valuation

Included in ‘Appendix E’.

Appendix H: Clinical outcomes and disaggregated results

from the model

Please see the separate document ‘Appendix H'.
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Appendix I: Price details of treatments included in the

submission

Please see the separate document ‘Appendix I'.

Appendix J1: ARD treatment pathway Clinician opinion and
consensus report (May 2023)

Please see ‘Appendix J1'.

Appendix J2: Advisory board meeting report

Please see the separate folder ‘Appendix J2'.

Appendix J3: ARD survey report

Please see ‘Appendix J3'.

Appendix J4: - ALK Ireland Delphi panel report

Please see ‘Appendix J4'.

Appendix J5: Respiratory advisory board report

Please see ‘Appendix J5'.

Appendix J6: Probabilistic Delphi report

Please see the separate folder ‘Appendix J6'.
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Summary of Information for Patients (SIP):

The pharmaceutical company perspective

What is the SIP?

The Summary of Information for Patients (SIP) is written by the company who is seeking approval
from NICE for their treatment to be sold to the NHS for use in England. It is a plain English summary
of their submission written for patients participating in the evaluation. It is not independently
checked, although members of the public involvement team at NICE will have read it to double-
check for marketing and promotional content before it is sent to you.

The Summary of Information for Patients template has been adapted for use at NICE from the
Health Technology Assessment International — Patient & Citizens Involvement Group (HTAi PCIG).
Information about the development is available in an open-access IJTAHC journal article.

SECTION 1: Submission summary

1a) Name of the medicine (generic and brand name):

Generic name: 12 SQ-Bet oral lyophilisate (12 SQ-Bet)
Brand name: ITULAZAX®

1b) Population this treatment will be used by. Please outline the main patient population that is
being appraised by NICE:

The patient population will match directly with 12-SQ-Bet’s approved use: 12 SQ-Bet is approved
for the treatment of adult patients with moderate to severe allergic rhinitis and/or allergic
conjunctivitis (eye inflammation) caused by pollen from the birch homologous group (pollen from
trees related to birch). These individuals have a history of symptoms that don’t improve with
standard allergy medications and have tested positive for sensitivity through a skin test or blood
test (specific IgE). The trees that are considered part of the birch homologous group includes
birch, alder, hornbeam, hazel, oak, and beech. (Appendix A1.1)

1c) Authorisation: Please provide marketing authorisation information, date of approval and link to
the regulatory agency approval. If the marketing authorisation is pending, please state this, and
reference the section of the company submission with the anticipated dates for approval.

Marketing authorisation is a licence needed to sell a medicinal product on the market and sets out
the conditions for use of a drug based on evidence of its safety and effectiveness. 12 SQ-Bet has
received marketing authorisation on 9" June 2021 from the Medicines and Healthcare products
Regulatory Agency (MHRA), which oversees the approval process in the UK. (Appendix Al.2)



https://htai.org/interest-groups/pcig/
https://www.cambridge.org/core/journals/international-journal-of-technology-assessment-in-health-care/article/development-of-an-international-template-to-support-patient-submissions-in-health-technology-assessments/2A17586DB584E6A83EA29E3756C37A14

1d) Disclosures. Please be transparent about any existing collaborations (or broader conflicts of
interest) between the pharmaceutical company and patient groups relevant to the medicine. Please
outline the reason and purpose for the engagement/activity and any financial support provided:

ALK Abello have no UK specific collaborations or conflicts of interest with any patient groups
relevant to 12 SQ-Bet.

SECTION 2: Current landscape

Note to authors: This SIP is intended to be drafted at a global level and typically contain global data.
However, the submitting local organisation should include country-level information where needed
to provide local country-level context.

Please focus this submission on the main indication (condition and the population who would use
the treatment) being assessed by NICE rather than sub-groups, as this could distract from the focus
of the SIP and the NICE review overall. However, if relevant to the submission please outline why
certain sub-groups have been chosen.

2a) The condition - clinical presentation and impact

Please provide a few sentences to describe the condition that is being assessed by NICE and the number of
people who are currently living with this condition in England.

Please outline in general terms how the condition affects the quality of life of patients and their
families/caregivers. Please highlight any mortality/morbidity data relating to the condition if available. If the
company is making a case for the impact of the treatment on carers this should be clearly stated and
explained.

Main conditions that the medicine plans to treat: allergic rhinitis (AR), is an allergic reaction
triggered by allergens such as pollen, dust mites, mould, or pet dander. Allergic rhinitis is a
common and burdensome condition, estimated to affect 11.3 million people within the UK, with
approximately 3.4 million of these being sensitive to tree pollen. (Appendix J1)

An allergic reaction happens when the immune system in someone who is sensitive to certain
things such as pollen, certain foods, or pet dander, overreacts and treats them as harmful. The
body tries to protect itself by releasing chemicals like histamine, which can cause symptoms such
as itching, sneezing, a runny nose, swelling, or more serious problems like difficulty breathing. AR
refers to this kind of allergic reaction that specifically affects the nose and sinuses, causing
symptoms like a stuffy, runny, or itchy nose, and sneezing. (1)

The nasal (nose) symptoms of AR can also be accompanied by allergic conjunctivitis (eye
symptoms), or allergic conjunctivitis can occur on its own. Allergic conjunctivitis is a condition
describing the eye-related symptoms that occur when an allergic reaction takes place. These
symptoms are triggered when the clear layer covering the white part of your eye and the inside of
your eyelids becomes irritated or inflamed, making your eyes look red, feel itchy, go puffy and
watery, and produce a sticky discharge. (1)

12 SQ-Bet aims to treat both allergic rhinitis and/or allergic conjunctivitis that is triggered by the
allergic reaction to birch pollen from trees.

Impact:
People who have allergic rhinoconjunctivitis (ARC) triggered by birch pollen allergen from trees
can experience a wide range of symptoms. ARC symptoms can depend on what specific allergens




you’re exposed to, how sensitive you are to them, and where in your airways the reactions occur.
(2-4)

12 SQ-Bet aims to treat individuals with moderate to severe symptoms. This means that
individuals experiencing one or more of the following: symptoms that are hard to manage,
affected sleep, difficulty with taking part in school or work, or daily activities, leisure, and/or
sport. Consequently, patients have a reduced quality of life (QoL), struggle with their mental
health and need to visit their healthcare provider more regularly. (5) (6-9)

ARC often occurs alongside other allergic disease conditions, including allergic asthma, eczema,
food allergies, and severe allergic reactions known as anaphylaxis. While ARC mainly affects the
nose and eyes, it can also lead to other problems, including nasal and ear infections, non-
cancerous growths in the nose or sinuses, loss of smell, and inflammation in the throat or
oesophagus (the tube that carries food from your mouth to your stomach). (10) Pollen food
syndrome is a common issue for people with birch pollen allergies, affecting about 73% of those
with birch pollen-induced AR. It occurs when someone allergic to pollen reacts to certain raw
fruits, vegetables, nuts, or seeds. Symptoms include itching in the lips, gums, tongue, and throat,
often with swelling. (11-13)

Rhinitis and asthma are closely linked, as more than 80% of people with asthma also have AR. (5,
14, 15) When AR isn’t controlled, it can make asthma symptoms worse. (14, 16) Allergic asthma
causes symptoms like coughing, trouble breathing, chest tightness, and wheezing. Every year,
around 1,541 people die from respiratory failure related to asthma. (17)

Pollen from trees in the birch family is the most common of all of the allergenic trees across most
parts of Europe. (18, 19) The tree pollen season (TPS) can start as early as December in Europe,

with hazel and alder trees releasing pollen from December to April, meaning the allergy symptoms
can last for a large portion of the year. (20, 21)

Therefore, a treatment that targets the immune response to birch pollen allergens can help
reduce symptoms, build up tolerance to the allergens, prevent the condition from getting worse,
and improve the quality of life for patients.

2b) Diagnosis of the condition (in relation to the medicine being evaluated)

Please briefly explain how the condition is currently diagnosed and how this impacts patients. Are there any
additional diagnostic tests required with the new treatment?

The ARC treatment pathway in the UK initially consists of self-care and/or pharmacy treatments,
followed by some patients visiting their doctor. (1)

Patients are mostly diagnosed with ARC based on their medical history. If the patients’ medical
history is unclear, further tests may be carried out. This most commonly takes the form of skin
prick testing and blood tests to check allergy antibodies.

For more complex cases, a detailed diagnosis, including identifying specific allergens, is done in
specialised care. This involves a combination of medical history, FeNO testing, skin prick tests,
and/or blood tests (IgE). (Appendix J1)

2c) Current treatment options:

‘ The purpose of this section is to set the scene on how the condition is currently managed:




e What is the treatment pathway for this condition and where in this pathway the medicine is likely
to be used? Please use diagrams to accompany text where possible. Please give emphasis to the
specific setting and condition being considered by NICE in this review. For example, by referencing
current treatment guidelines. It may be relevant to show the treatments people may have before
and after the treatment under consideration in this SIP.

e Please also consider:

o if there are multiple treatment options, and data suggest that some are more commonly
used than others in the setting and condition being considered in this SIP, please report
these data.

o arethere any drug—drug interactions and/or contraindications that commonly cause
challenges for patient populations? If so, please explain what these are.

The treatment pathway for allergic rhinitis in the UK is based on the British Society for Allergy and
Clinical Immunology (BSACI) rhinitis treatment guideline. (22)

If someone is diagnosed with AR, they’re usually advised to avoid allergens. For pollen allergies,
this might mean making some lifestyle changes, such as avoiding walking in grassy areas, staying
indoors during the morning or evening when pollen is highest, keeping windows closed, planning
vacations to avoid the pollen season, and washing hair every night to remove pollen. (1, 22) For
patients with mild-to-moderate intermittent, or mild persistent symptomes, the first treatment
option is usually oral or nasal antihistamines. For patients with moderate to severe persistent
symptoms, or those for whom initial treatment is not working, intranasal corticosteroids
(medications that are sprayed into the nose to help reduce inflammation) are recommended. If
symptoms still don’t improve, doctors may suggest using a combination of treatments, like oral
antihistamines with nasal corticosteroids, or nasal corticosteroids with nasal antihistamines. If
these treatments don’t work, doctors might consider adding other therapies, depending on the
ongoing symptoms. (1, 22) Some of the recommended treatments such as systemic
corticosteroids, intranasal decongestants, Leukotriene receptor antagonists, ipratropium are
rarely used because of their potential side effects. (Appendix J1 and J6)

the BSACI guidelines recommend considering allergy immunotherapy (AIT) for AR in patients with
a seasonal pollen allergy if their symptoms don’t improve, even with strong medications like nasal
corticosteroids and antihistamines. (22) The ARIA guidelines also recommend AIT for patients with
allergic rhinitis, conjunctivitis, or asthma caused by allergens, especially if their symptoms don’t
improve enough during allergy season, even with proper medication. (23)

Current treatments for ARC don’t address the root cause of the condition, so they don’t provide
long-lasting or complete relief from symptoms. This can leave patients feeling unsatisfied,
especially those with moderate to severe symptoms. For these patients, the symptoms often
come back or are consistently present having a large impact on their daily life and overall well-
being. (24-26)

2d) Patient-based evidence (PBE) about living with the condition

Context:

e Patient-based evidence (PBE) is when patients input into scientific research, specifically to provide
experiences of their symptoms, needs, perceptions, quality of life issues or experiences of the
medicine they are currently taking. PBE might also include carer burden and outputs from patient
preference studies, when conducted in order to show what matters most to patients and carers




and where their greatest needs are. Such research can inform the selection of patient-relevant
endpoints in clinical trials.

In this section, please provide a summary of any PBE that has been collected or published to demonstrate
what is understood about patient needs and disease experiences. Please include the methods used for
collecting this evidence. Any such evidence included in the SIP should be formally referenced wherever
possible and references included.

Even with proper use of current treatments, a portion of people with moderate to severe allergic
respiratory disease (ARD) still have uncontrolled symptoms. Around 36% of people with moderate
allergic rhinitis, and 45% with severe allergic rhinitis still have uncontrolled disease, leading to low
satisfaction with current treatments. (Appendix J1) There is a clear need for better treatment
options for these patients. Despite following treatment guidelines, 59-66% of ARD patients are
unhappy with how their symptoms are being managed. (24)

AR symptoms can greatly affect sleep, which is a key concern for allergy sufferers. Two surveys in
Europe found that most patients with AR reported not getting enough sleep or not feeling rested
when they woke up. (27, 28) These results are supported by studies in the US and Spain. (29) (30)
The US study showed that people with AR were more likely to have poor sleep quality, struggling
to fall asleep or dealing with issues like insomnia, sleep apnoea (a condition where a person
temporarily stops breathing while asleep), or needing sleep medication. People with AR also
reported waking up too early, not getting enough rest, and feeling tired during the day, which
affected their daily activities. (29) The Spanish study found that during the pollen season, people
with AR had more sleep problems, snoring, and even trouble breathing when they woke up. (30)

AR can have a moderate to severe emotional impact, driven by feelings of tiredness, irritability,
and poor concentration. (27, 28, 31) For example, 31% of patients with AR reported that
tiredness/feelings of being worn out had a moderate impact on their life, and 22% felt that the
impact was severe. (27) Other emotional effects of AR include nervousness/anxiety,
sadness/depression, discomfort, stress, and a loss of motivation. (27, 28, 32)

A large proportion of individuals report that AR has a moderate to severe impact on aspects of
their social life, such as going out with friends and visiting friends’ houses. AR can also influence
an individuals’ choice of daily activity; approximately 33% of AR patients reported that their
condition impacts their ability to take part in outdoor activities. (8, 27)

The symptoms of AR can have a negative effect on work activities and productivity, as supported
by various patient surveys. (28, 31) In the European Allergy Disease-Specific Programme, a high
number of individuals with AR (79%) reported that their symptoms had a large impact on their
work/school performance over a 7-day period. (28) This finding is supported by data from a
Spanish survey in which 72.7% of people with AR reported that their symptoms significantly
affected their performance at work or school. (31)

For working individuals, symptomatic AR can affect their professional development, through days
missed from the workplace, with an average of 4.1 days absent per AR patient per year (33-35), or
as a result of performing with a reduced work capacity. (27, 28, 31, 32) A US study has shown that
individuals with AR were twice as likely to have difficulties at work compared to those without AR.
(29) The European Patient Voice Allergy Survey found that 36% of working respondents felt their
work activities were frequently impacted by AR, while 13% reported that their work was affected




all of the time by their disease. (32) A large online survey conducted in the US showed that nasal
congestion affected 59% of respondents at work, through difficulty concentrating (42%) or poor
productivity (36%). (32)

The combined effects of physical, emotional, and social impairments from AR led to a lower
quality of life for those with AR, often causing mental health concerns. (6-9) Studies show that AR
is linked to a lower quality of life, and this worsens as the disease becomes more severe.

SECTION 3: The treatment

Note to authors: Please complete each section with a concise overview of the key details and data,
including plain language explanations of any scientific methods or terminology. Please provide all
references at the end of the template. Graphs or images may be used to accompany text if they will
help to convey information more clearly.

3a) How does the new treatment work?

What are the important features of this treatment?

Please outline as clearly as possible important details that you consider relevant to patients relating to the
mechanism of action and how the medicine interacts with the body

Where possible, please describe how you feel the medicine is innovative or novel, and how this might be
important to patients and their communities.

If there are relevant documents which have been produced to support your regulatory submission such as a
Summary of Product Characteristics or patient information leaflet, please provide a link to these.

12 SQ-Bet is an AIT that takes the form of a sublingual (dissolves under the tongue) tablet. As an
AIT, 12 SQ-Bet is a treatment that helps your body get used to allergens (such as pollen, pet
dander, or dust) over time. It involves taking regular tablets that contain a large amount of the
birch pollen allergen, gradually increasing the level of the allergen in your body. This helps the
immune system to build up a tolerance, so that the individual will experience fewer allergy
symptoms in the long run. It's a way to "train" the body to react less to things that trigger a
patient’s allergies. (Appendix Al.1)

Unlike current treatments, 12 SQ-Bet is able to treat the root cause of birch pollen allergic disease
unlike other treatments that just relieve the symptoms; 12-SQ-Bet aims to modify a patient's
immune response to birch pollen allergens. This effect has been demonstrated through 12 SQ-Bet
increasing the production of IgG4 antibodies (antibodies specific to birch pollen allergens), which
in turn block IgE antibodies from triggering an allergic response in the immune system.

A clinical effect has been demonstrated for 12 SQ-Bet in the upper airways but there is also some
evidence of protection in the lower airways. The protection provided by 12 SQ-Bet leads to better
disease control and an improved quality of life with symptom relief, less need for other
medications, and a reduced risk for allergy flare-ups. (Appendix A1.1)

International guidelines for AIT suggest a treatment period of 3 years to see long-term changes in
the disease after treatment stops. If no improvement is seen within the first year of treatment
with 12 SQ-Bet, the treatment can be stopped. (Appendix A1.1)

3b) Combinations with other medicines



Is the medicine intended to be used in combination with any other medicines?
e Yes/No

If yes, please explain why and how the medicines work together. Please outline the mechanism of action of
those other medicines so it is clear to patients why they are used together.

If yes, please also provide information on the availability of the other medicine(s) as well as the main side
effects.

If this submission is for a combination treatment, please ensure the sections on efficacy (3e), quality of
life (3f) and safety/side effects (3g) focus on data that relate to the combination, rather than the
individual treatments.

12 SQ-Bet is to be used as an add-on to current treatments (used in addition to other treatments).
(Appendix A1.1)

12 SQ-Bet is an aetiological treatment (meaning it treats the root cause of a problem) that aims to
modify a patient's immune response to the birch pollen allergen, as opposed to current

treatments which aim to only treat the symptoms of birch pollen allergic disease. (Appendix A1.1)

3c) Administration and dosing

How and where is the treatment given or taken? Please include the dose, how often the treatment should
be given/taken, and how long the treatment should be given/taken for.

How will this administration method or dosing potentially affect patients and caregivers? How does this
differ to existing treatments?

12 SQ-Bet treatment should only be started by a doctor who has experience in treating allergic

diseases. (Appendix Al.1)

The first dose should be taken under the supervision of a doctor, who will monitor the patient for
at least 30 minutes to assess for any immediate side effects. 12 SQ-Bet is a tablet that dissolves
under your tongue. The recommended dose for adult patients is one tablet daily. (Appendix A1.1)

It is recommended that 12 SQ-Bet treatment is started at least 16 weeks before the start of the

TPS and continued throughout the season. (Appendix Al.1)

International treatment guidelines refer to a treatment period of 3 years for AIT to achieve
disease modification. If no improvement is observed during the first year of treatment with 12 SQ-
Bet then there is no need for treatment to be continued. (Appendix Al.1)

3d) Current clinical trials

Please provide a list of completed or ongoing clinical trials for the treatment. Please provide a brief top-level
summary for each trial, such as title/name, location, population, patient group size, comparators, key
inclusion and exclusion criteria and completion dates etc. Please provide references to further information
about the trials or publications from the trials.

Table 1 outlines the clinical trial programme for Phase 2 and Phase 3 trials for 12 SQ-Bet. They
include:

TT-04:
The TT-04 trial is the key Phase 3 trial investigating the safety and effectiveness of 12-SQ-Bet in

patients with moderate to severe allergic rhinitis and/or conjunctivitis induced by pollen from
trees in the birch (or birch-related) group. (36)




This trial was random, meaning some participants received the treatment while others got a
placebo (a non-active treatment), and it took place in multiple locations internationally. The trial
lasted between 6.5 to 9.5 months, starting 16 weeks before the TPS. Patients were checked at the
start of the pollen season, two weeks before it started, and at the end of the season. (36)

Before the pollen season, patients were given medications to help manage their symptoms. These
included common treatments like antihistamines (for allergies), nasal sprays (to reduce swelling in
the nose), and eye drops (to relieve itching and redness). Participants were allowed to use these
treatments during the trial.

TT-03:

The TT-03 trial was a Phase 2 study that tested different doses of the SQ® tree sublingual
immunotherapy (SLIT)-tablet in people with moderate to severe allergic rhinitis and conjunctivitis
(ARC) caused by tree pollen. Similar to TT-04 trial, it was also a randomised, double-blind,
placebo-controlled study, meaning some participants received the treatment, while others got a
placebo, and neither group knew which one they were getting. The trial took place at multiple
centres and involved controlled exposure to tree pollen. (37)

The main goal of the study was to show that the SQ® tree SLIT-tablet, at doses of 2, 7, and 12 dose
units (DU), worked better than the placebo in treating birch pollen-induced ARC. The study lasted
for 24 weeks. (37)

TT-02:

The TT-02 trial was a Phase 2 study designed to test different doses of the SQ-Bet tablet in adults
and adolescents with moderate to severe allergic rhinitis and conjunctivitis (ARC) caused by birch
pollen. It was randomised, parallel-group, double-blind, placebo-controlled study that took place
in multiple locations to evaluate the dose response of the SQ-Bet tablet in doses 0.5, 1, 2, 4, 7,
and 12. The main goal of the study was to find the best dose of the SQ-Bet tablet in terms of
effectiveness and safety for treating birch pollen-induced ARC. The trial started 16 weeks before
the birch pollen season (BPS) began and continued for at least 6 months after participants were
randomly assigned to a treatment group. (38)

Table 1: Clinical trial programme for 12 SQ-Bet

Study Intervention(s), Patient group size Key selection criteria

name comparator(s) and and location
dosing

TT-04 Intervention: 12 SQ- Patient group size: - Adults (18-65 years) and adolescents (12—-17

(36, 39- Bet 634 subjects with years) in Poland with moderate to severe allergic

41) . moderate to severe rhinitis and/or conjunctivitis caused by tree pollen,
Comparator: PIac.ebo ARC despite use of with or without controlled asthma, despite allergy
Treatment duration: symptom-relieving treatment in the past two pollen seasons.
between 6% months medication were

- Participants had at least one ARIA QoL issue (e.g.,

d9’ ths f i . . . . .
and 9% months for randomised sleep disturbance or impaired daily activities)

subjects completing

the trial Location: EU and

h - A positive skin prick test for birch extract, and IgE
Russia

(proof of antibodies) against Bet v 1 (birch pollen
allergen)

- Patients can’t have had a severe asthma attack or
uncontrolled asthma in the past 3 months




Treatment duration:
16 weeks prior to the
onset of the birch
pollen season until
>6 months after
randomisation

TT-03 Intervention: SQ°® Patient group size: - Male or female aged 18 to 65 years.
(42) trede 1SZLI'ID'-l'jablet (2,7, 219dsubj.ecfjs were - A history of moderate to severe
an ) ran .omls.eh o rhinoconjunctivitis induced by pollen from the birch
Comparator: Placebo {f:aet'\rfei':(ﬁiigg;/e group with or without asthma despite having
Treatment duration: or placebo (n=56) rece[veq treatment with symptom-rellevmg
24 weeks medication during the previous two tree pollen
Location: EU seasons.
- Positive specific IgE against Bet v1 (= IgE Class 2;
>0.70 kU/L) obtained at screening or a documented
positive result obtained within 6 months before
screening.
- Minimum level of rhinoconjunctivitis symptoms,
defined as a Total Symptom Score (TSS) of at least 7
(of 18) at one time point during the 6-hour birch
baseline Environmental Exposure Chamber (a
controlled environment where individuals can be
exposed to specific allergens, such as birch pollen,
under standardised conditions) session
TT-02 Intervention: SQ°® Patient group size: - Male or female aged 12-65 years with moderate
(43) tree SLIT-tablet (0.5, 637 patients were to severe birch pollen-induced allergic
1,2,4,7,and 12 DU) randomised rhinoconjunctivitis (with or without asthma), with
Comparator: Placebo Location: EU symptoms despite having received

pharmacotherapy during the birch pollen seasons
2011 and 2012

- A total daily symptom score of at least 8 on the
worst day in the previous birch pollen season

- Participants had at least one ARIA QoL issue (e.g.,
sleep disturbance or impaired daily activities)

- No clinical history of uncontrolled asthma
(according to GINA (GINA Executive Committee
2011)) within 3 months prior to randomisation

- No reduced lung function, defined as FEV1<70% in
adults or FEV1<80% in adolescents (of predicted
value after adequate pharmacologic treatment)

3e) Efficacy

Efficacy is the measure of how well a treatment works in treating a specific condition.

In this section, please summarise all data that demonstrate how effective the treatment is compared with
current treatments at treating the condition outlined in section 2a. Are any of the outcomes more
important to patients than others and why? Are there any limitations to the data which may affect how to
interpret the results? Please do not include academic or commercial in confidence information but where
necessary reference the section of the company submission where this can be found.

For a description of terms please refer to the glossary

The effectiveness and safety of 12 SQ-Bet for treating moderate to severe allergic rhinitis and
conjunctivitis (ARC) caused by birch tree pollen was proven in the Phase 3 TT-04 trial. This trial
compared 12 SQ-Bet with a placebo. The treatment's effectiveness was measured during two
specific time periods; the BPS (which lasted about 24 days) and the TPS (which lasted about 50
days) at the trial locations. (36)

Reduction in rhinoconjunctivitis symptoms during the birch pollen season and the extended
tree pollen season

The Total Combined Score is a sum of two scores: the allergic rhinoconjunctivitis daily symptom
score and the allergic rhinoconjunctivitis Daily Medication Score. A lower Total Combined Score
means that the person is likely to be using less medication and has better control over their
symptoms. The Total Combined Score has been deemed the optimal endpoint for AIT trials for
allergic rhinoconjunctivitis. (36)




In the TT-04 trial, the Total Combined Score was used as the main measure to see if the treatment
worked during the BPS. 12 SQ-Bet showed a significant improvement in Total Combined Score
during the birch pollen season (BPS), with a 40% better result compared to the placebo. This
improvement was above the target difference of 20%, as recommended by the World Allergy
Organisation, and also met the US Food and Drug Administration’s requirement of a 15%
difference to prove the treatment works. (36)

12 SQ-Bet also showed a 37% improvement in Total Combined Score during the TPS compared to
the placebo. This means that patients using 12 SQ-Bet had better control over their symptoms and
used less medication than those using the placebo, both during the BPS and the full TPS.
Additionally, 12 SQ-Bet significantly reduced the daily symptom score, with a 36.75%
improvement during the BPS and a 32.73% improvement during the TPS compared to the
placebo.(36)

In the TT-04 trial, the effect of 12 SQ-Bet on allergy symptoms in patients with birch pollen-
induced ARC was measured by tracking how many days during the BPS and TPS patients had mild
or severe symptoms. During the birch pollen season, which lasted around 24 days, the number of
days with severe symptoms dropped from 5.1 days with the placebo treatment to 2.7 days with
12 SQ-Bet. During the TPS, which lasted about 50 days, the number of severe days was reduced
from 7.8 days with the placebo treatment to 4.6 days with 12 SQ-Bet. With 12 SQ-Bet, patients
were half as likely to have a day with severe symptoms during the BPS, although they were more
likely to experience mild symptoms. Similar results were observed during the TPS. (36)

Additionally, patients were asked to rate how severe their symptoms were using a scale that lets
them choose a point between 'no symptoms' and the 'worst possible symptoms’, this is known as
a visual analogue scale. The average symptom scores were significantly lower for patients using 12
SQ-Bet compared to the placebo, showing a 32.37% improvement during the BPS and a 29.63%
improvement during the TPS. This indicates patients’ ARC is less severe and their symptoms are
being better controlled with 12 SQ-Bet treatment. (36)

Patients also rated their overall improvement in symptoms using a survey. A higher percentage of
patients on 12 SQ-Bet (91.06%) reported feeling ‘improved’ compared to those on the placebo
treatment (71.71%). (36)

Reduction in medication use

As mentioned before, the Total Combined Score considers how much medication patients used
during the trial by calculating their Daily Medication Score. Each dose of allergy medication was
given a score to track how much medication patients needed. The results showed that patients
treated with 12 SQ-Bet needed significantly less allergy medication. During the BPS, medication
use was reduced by 49.20% relative to the placebo group. Similarly, during the extended TPS,
medication use was reduced by 46.71% compared to the placebo group. This demonstrates that
12 SQ-Bet helped patients rely less on additional allergy treatments. (36)

The Real-World Effectiveness in allergy immunotherapy (REACT) study looked at how well AIT
works over time by using health data from a German insurance database between 2007 and 2017.
The study compared 46,024 people with AR who received AIT treatment to a matched group of
people who didn’t receive AIT. The study found that people treated with AIT had a greater
reduction in the number of prescriptions for their AR condition compared to those who weren’t
treated. This was true across different groups of patients, with SLIT-tablet users seeing the biggest
reduction in prescriptions. (44)




Improvement in patient asthma control

Uncontrolled ARC can increase the risk of asthma flare-ups. During the TT-04 trial the effect of 12
SQ-Bet on asthma was explored. Patients were asked questions about their asthma symptoms and
how much asthma medication they used to understand the treatment's impact. Overall, the
asthma daily symptom score was low (~1 on a scale from 0-12) both in subjects with a history of
asthma and in general for all subjects assessed during the BPS. 12 SQ-Bet reduced asthma
symptoms by 29.3% during the BPS and by 24.2% during the TPS relative to placebo. In general,
asthma control was good throughout the trial, as shown by high average scores on the Asthma
Control Test. Patients in the 12 SQ-Bet group had higher Asthma Control Test scores during the
birch pollen season than those in the placebo group, suggesting better asthma control. (36)

Improvement in pollen food syndrome symptoms

In the TT-04 trial, 124 participants took part in an apple challenge to assess their pollen food
syndrome symptoms. Before the challenge, pollen food syndrome symptoms were similar in both
treatment groups. However, a larger percentage of people in the 12 SQ-Bet group reported
improvement in their pollen food syndrome symptoms compared to those in the placebo group
(86.89% vs. 63.93%). When asked about the overall effectiveness of the treatment, more
participants in the 12 SQ-Bet group felt their symptoms improved (87% vs. 64%). Although both
groups showed low scores on the food allergy quality of life and food allergy impact measures
(indicating food allergies didn't greatly affect their daily life), there were no significant differences
between the groups when these scores were measured 30 days after the challenge. (36, 40)

Limitations of the clinical evidence base

The TT-04 trial had some limitations. One challenge was the small number of participants who
were exposed to the treatment, and that the treatment duration was less than a year, which
could have reduced the chances of detecting rare side effects or those that might appear later.
The trial also couldn’t capture the full three years of treatment recommended in clinical
guidelines, nor did it provide follow-up data after treatment stopped or long-term results for 12
SQ-Bet beyond the first treatment season. However, unlike symptom-relieving medications, AT is
known to have the potential to treat the root cause of allergies and modify the disease.
Additionally, other trials with similar treatments for seasonal allergies, such as the SQ grass SLIT-
tablet, did not find long-term side effects after three years of use. (45, 46)

Immunotherapy trials can also be affected by the placebo effect, where people feel better simply
because they believe they are receiving treatment. In this trial, the placebo group, like the 12 SQ-
Bet group, had access to certain medications to relieve symptoms. The placebo effect, along with
natural changes in symptoms over time and the Hawthorne effect (where people change their
behaviour because they know they are being observed), can make it harder to definitively
determine how well the treatment works.

Conclusion

The TT-04 trial shows that 12 SQ-Bet significantly reduces the use of symptomatic medications
and improves patient symptoms and quality of life in adult patients with moderate to severe birch
pollen-induced ARC compared to placebo. The trial also demonstrated that 12 SQ-Bet provided
additional benefits over typical allergy medications, as patients were allowed to use symptom-
relieving drugs during the pollen seasons. The results from TT-04 showed the highest
effectiveness seen so far in an allergy treatment trial, observed both during the BPS and
throughout the entire TPS. Real-world evidence from the REACT study further supports the long-
lasting treatment effect of 12 SQ-Bet extending beyond the end of treatment. Patients treated




with AIT had consistently greater reductions compared to control subjects in both asthma and AR
prescriptions. This positive treatment effect was maintained over the nine years of the study.

3f) Quality of life impact of the medicine and patient preference information

What is the clinical evidence for a potential impact of this medicine on the quality of life of patients and

their families/caregivers? What quality of life instrument was used? If the EuroQol-5D (EQ-5D) was used
does it sufficiently capture quality of life for this condition? Are there other disease specific quality of life
measures that should also be considered as supplementary information?

Please outline in plain language any quality of life related data such as patient reported outcomes (PROs).

Please include any patient preference information (PPI) relating to the drug profile, for instance research to
understand willingness to accept the risk of side effects given the added benefit of treatment. Please
include all references as required.

One of the main goals of treatment is to help people maintain or improve their quality of life. The
Rhinoconjunctivitis Quality of Life Questionnaire is a helpful tool that looks at how allergies affect
a person’s daily life. It asks questions about how severe symptoms are and how they impact
activities, sleep, and general well-being. (36)

In the TT-04 trial, patients' quality of life was assessed using this questionnaire during the TPS. The
results showed that treatment with 12 SQ-Bet significantly improved symptoms, with a 31%
reduction in the overall impact of patient symptoms on quality of life during the BPS, and a 28%
reduction during the TPS. This means patients felt better and experienced less disruption to their
daily lives with 12 SQ-Bet treatment. (36)

Further analysis showed that 12 SQ-Bet provided even more benefits compared to a placebo in
areas like daily activities, sleep, nasal and eye symptoms, emotional well-being, and practical
issues. This was true throughout both pollen seasons (BPS and TPS). (47)

The trial also tracked how many sick days patients took during the pollen seasons. The group
treated with 12 SQ-Bet had fewer sick days than those on the placebo, with a significant
difference in both the BPS and TPS. While the number of sick days was generally low for all
participants, the placebo group took more sick days than those treated with 12 SQ-Bet. (36)

For people with moderate to severe AR, work and daily activities can be greatly impacted by their
disease. 12 SQ-Bet helped reduce the impact of allergies on work performance and productivity
during both the birch and tree pollen seasons, significantly improving the quality of life for
patients. (36)

For a description of terms please refer to the glossary

3g) Safety of the medicine and side effects

When NICE appraises a treatment, it will pay close attention to the balance of the benefits of the treatment
in relation to its potential risks and any side effects. Therefore, please outline the main side effects (as
opposed to a complete list) of this treatment and include details of a benefit/risk assessment where
possible. This will support patient reviewers to consider the potential overall benefits and side effects that
the medicine can offer.

Based on available data, please outline the most common side effects, how frequently they happen
compared with standard treatment, how they could potentially be managed and how many people had
treatment adjustments or stopped treatment. Where it will add value or context for patient readers, please
include references to the Summary of Product Characteristics from regulatory agencies etc.

The TT-04 trial along with other trials that investigated 12-SQ-Bet have shown that 12 SQ-Bet
treatment is well tolerated, with no major safety concerns. (36) The safety of 12 SQ-Bet was




consistent with that of other SLIT-tablets that are used to treat house dust mite allergy and grass
pollen allergy.

The TT-04 trial looked at different safety outcomes to understand any negative effects of the
treatment being tested. The study checked for common side effects (adverse events), serious side
effects, side effects related to the treatment, and side effects that caused people to stop
treatment. It was found that the most frequently reported treatment-related side effects were
mild or moderate local reactions related to tablet treatment administration. The rate of patients
stopping treatment in the trial was similar between placebo and 12 SQ-Bet with more side effects
occurring with 12 SQ-Bet compared to placebo that led to the patient stopping treatment. By the
end of the trial 25 (8%) subjects in the 12 SQ-Bet group had stopped treatment due to side effects
while 8 (3%) of subjects in the placebo group stopped treatment. (36)

Overall, 12 SQ-Bet showed a favourable safety profile and has shown to be well tolerated by
adults with moderate to severe ARC induced by pollen from the birch homologous group. The
safety data from the TT-04 trial supports using 12 SQ-Bet for daily at-home treatment after
confirming that the patient can tolerate the initial dose, which is administered under medical
supervision. (36)

For a description of terms please refer to the glossary

3h) Summary of key benefits of treatment for patients

Issues to consider in your response:

e Please outline what you feel are the key benefits of the treatment for patients, caregivers and their
communities when compared with current treatments.

e Please include benefits related to the mode of action, effectiveness, safety and mode of
administration

At-home administration: The safety data from the TT-04 trial supports using 12 SQ-Bet for daily
at-home treatment after confirming that the patient can tolerate the initial dose, which is
administered under medical supervision. Being able to take 12 SQ-Bet at home may make it easier
for patients to stick to their treatment plan, especially when compared to other AIT treatment
options like subcutaneous immunotherapy (SCIT), which requires multiple injections and frequent
visits to a medical clinic for treatment. The convenience of administering 12 SQ-Bet at home could
help improve patient compliance with their treatment.

Allergy symptom relief: 12 SQ-Bet offers relief from the symptoms of AR, helping alleviate
discomfort and reduce the number of days patients report mild or severe symptoms. 12 SQ-Bet
also offers relief from other allergic conditions such as allergic asthma and pollen food syndrome.

Long-lasting effect: 12 SQ-Bet may provide long-term benefits even after completing the
treatment. This concept has been supported by clinicians that specialise in allergic disease.

Reduced need for other medications: Treatment with 12 SQ-Bet results in decreased reliance on
other allergy medications, such as antihistamines, eye drops and nasal corticosteroids. This can be
especially valuable as those medications may have long-term side effects.

Improvement in patients with moderate to severe ARC’s quality of life during the birch pollen
season and tree pollen season: Treatment with 12 SQ-Bet improves patients' quality of life by




reducing their symptoms, which in turn improves sleep, boosts productivity, and reduces the
number of sick days needed.

Benefits of treatment with 12 SQ-Bet extends beyond birch trees specifically:

Due to the way the immune system reacts to similar proteins in different tree pollens, 12 SQ-Bet is
not only effective during the BPS but also throughout the entire TPS, as shown in the clinical trials
investigating 12 SQ-Bet. Cross-reactivity means that the immune system can recognise similar
proteins from different allergens. Birch pollen has proteins that cause allergic reactions, and these
proteins are similar to those found in other trees like alder, hazel, and oak. So, if you are allergic
to birch pollen, you might also react to these other tree pollens. Since 12 SQ-Bet contains a small
amount of birch pollen allergen, it helps the immune system become more tolerant, potentially
reducing allergic reactions to birch and other similar tree pollens.

3i) Summary of key disadvantages of treatment for patients

Issues to consider in your response:

e Please outline what you feel are the key disadvantages of the treatment for patients, caregivers
and their communities when compared with current treatments. Which disadvantages are most
important to patients and carers?

e Please include disadvantages related to the mode of action, effectiveness, side effects and mode of
administration

e Whatis the impact of any disadvantages highlighted compared with current treatments

When asked at a Delphi panel (a meeting with a group of experts who give their opinions on a
specific topic, usually through multiple rounds of surveys or discussions), the majority of
comments from allergy experts were positive about the effects of 12 SQ-Bet for patients. The
main unmet need for patients with moderate to severe ARC was the lack of access to sublingual
immunotherapy (SLIT e.g., 12 SQ-Bet) treatments in the UK. (Appendix J6) Additionally, the lack of
accessible and well-resourced specialist services for moderate to severe ARC patients was flagged
by allergy experts, with patient treatment currently dependent on the patient’s postcode, the
local health care service’s capacity in terms of workforce, and availability of SLIT treatment in the
service, which differs regionally. (Appendix J1)

3i) Value and economic considerations

Introduction for patients:

Health services want to get the most value from their budget and therefore need to decide whether a new
treatment provides good value compared with other treatments. To do this they consider the costs of
treating patients and how patients’ health will improve, from feeling better and/or living longer, compared
with the treatments already in use. The drug manufacturer provides this information, often presented using
a health economic model.

In completing your input to the NICE appraisal process for the medicine, you may wish to reflect on:

e The extent to which you agree/disagree with the value arguments presented below (e.g., whether
you feel these are the relevant health outcomes, addressing the unmet needs and issues faced by
patients; were any improvements that would be important to you missed out, not tested or not
proven?)

e If you feel the benefits or side effects of the medicine, including how and when it is given or taken,
would have positive or negative financial implications for patients or their families (e.g., travel
costs, time-off work)?

e How the condition, taking the new treatment compared with current treatments affects your
quality of life.




It is proposed that 12 SQ-Bet be used alongside current symptomatic treatments for AR offered in
the NHS. Data from the key clinical trial (TT-04) supports the idea that patients with moderate to
severe AR have a greater response to treatment with 12 SQ-Bet (i.e., reduced symptoms, reduced
medication use, and improved quality of life) than patients treated with placebo throughout the
TPS. (36) Evidence from real-world studies also suggests that this effect is maintained up to nine
years post-treatment, with no reduction in the treatment benefit over this time. (44)

An economic model was constructed to calculate the lifetime costs and benefits for treatment
with 12 SQ-Bet compared with using current treatments alone. In the model, utility values are
used to estimate a patient’s state of health, with a utility value of ‘1’ representing a valuation of
perfect health, and a utility of ‘0’ representing a valuation of death. A higher utility value was
applied to patients receiving 12 SQ-Bet compared to current treatments alone, to reflect the
greater response to treatment observed in the TT-04 trial (i.e., patients are in a better state of
health with 12 SQ-Bet), with the difference in utility calculated based on the outcomes of the TT-
04 trial. (48) This benefit is applied for the duration of the TPS in which patients are most likely to
be experiencing symptoms.

Healthcare costs are applied in the model and include the cost of treatments, medical
appointments and any diagnostic tests that may be required. For patients treated with 12 SQ-Bet,
additional costs associated with a specific diagnostic test for allergen sensitivity, a medical
appointment for starting treatment, and the costs of 12 SQ-Bet itself are included. Patients with
moderate to severe AR are more likely to visit healthcare services and, as 12 SQ-Bet improves
disease control and reduces symptoms, the resultant reduced number of healthcare visits results
in cost savings. (Appendix J6)

Due to the lack of data, there is some uncertainty around the long-term effectiveness of 12 SQ-
Bet. Evidence from real-world studies suggests that the treatment effect can last up to nine years,
with no reduction in the treatment benefit over this time. (44) As such, the model assumes that
the treatment benefit is maintained for the first ten years, with a gradual loss of treatment benefit
beyond this period. This approach was confirmed with UK clinical experts. (Appendix J4 and J6)
The uncertainty around the time at which treatment benefit begins to decrease, and the rate at
which it does, is explored using different scenarios in the model.

3j) Innovation

NICE considers how innovative a new treatment is when making its recommendations.

If the company considers the new treatment to be innovative please explain how it represents a ‘step
change’ in treatment and/ or effectiveness compared with current treatments. Are there any QALY benefits
that have not been captured in the economic model that also need to be considered (see section 3f)

Current treatments for ARC don’t address the root cause of the condition, so they don’t provide
adequate or long-term relief from all the symptoms of ARC. This can leave patients feeling
unsatisfied, especially those with moderate to severe symptoms. For these patients, the
symptoms often come back or are constantly present having a large impact on their daily life and
overall well-being. (24-26) Unlike symptomatic treatments, 12 SQ-Bet aims to change patients’
immune system response to allergens, preventing disease progression. (Appendix Al.1)

There are currently no other immunotherapies that work in this way for birch pollen that have
been recommended by NICE.

3k) Equalities



Are there any potential equality issues that should be taken into account when considering this
condition and this treatment? Please explain if you think any groups of people with this condition are
particularly disadvantaged.

Equality legislation includes people of a particular age, disability, gender reassignment, marriage and civil
partnership, pregnancy and maternity, race, religion or belief, sex, and sexual orientation or people with
any other shared characteristics

More information on how NICE deals with equalities issues can be found in the NICE equality scheme
Find more general information about the Equality Act and equalities issues here

There are no known equality issues relating to the use of 12 SQ-Bet for treatment of adult
patients (aged 18-65 years) with a confirmed diagnosis of moderate to severe AR and/or
conjunctivitis induced by pollen from the birch-related group despite use of symptomatic
treatment.

SECTION 4: Further information, glossary and references

4a3) Further information

them easily locate relevant background information and facilitate their effective contribution to the NICE
assessment process. Therefore, please provide links to any relevant online information that would be
useful, for example, published clinical trial data, factual web content, educational materials etc.

Where possible, please provide open access materials or provide copies that patients can access.

Feedback suggests that patients would appreciate links to other information sources and tools that can help

Further information on 12 SQ-Bet and its pivotal trial, TT-04:
e Biedermann et al., 2019 main publication describing the findings of the TT-04 trial-
https://www.jacionline.org/article/S0091-6749(19)30018-1/fulltext
e Wiirtzen et al., 2020 cross-reactivity study a substudy of the TT-04 trial -
https://onlinelibrary.wiley.com/doi/10.1111/cea.13788
e Tilletal., 2020 publication focussed on the apple challenge part of the TT-04 trial (40)
e Nolte et al., 2021 publication that explores the effect of 12 SQ-Bet on allergic
rhinoconjunctivitis during the oak pollen season (41)
Further information on NICE and the role of patients:
e Public Involvement at NICE Public involvement | NICE and the public | NICE Communities

About | NICE
e NICE’s guides and templates for patient involvement in HTAs Guides to developing our

guidance | Help us develop guidance | Support for voluntary and community sector (VCS)

organisations | Public involvement | NICE and the public | NICE Communities | About |
NICE

e EUPATI guidance on patient involvement in NICE: https://www.eupati.eu/guidance-
patient-involvement/

e EFPIA —Working together with patient groups:
https://www.efpia.eu/media/288492 /working-together-with-patient-groups-
23102017.pdf

e National Health Council Value Initiative. https://nationalhealthcouncil.org/issue/value/

e INAHTA: http://www.inahta.org/

introduction to objectives, role of evidence, and structure in Europe:
http://www.inahta.org/wp-

e European Observatory on Health Systems and Policies. Health technology assessment - an

content/themes/inahta/img/AboutHTA Policy brief on HTA Introduction to Objectives

Role of Evidence Structure in Europe.pdf



https://www.jacionline.org/article/S0091-6749(19)30018-1/fulltext
https://onlinelibrary.wiley.com/doi/10.1111/cea.13788
https://www.nice.org.uk/about/nice-communities/nice-and-the-public/public-involvement
https://www.nice.org.uk/about/nice-communities/nice-and-the-public/public-involvement
https://www.nice.org.uk/about/nice-communities/nice-and-the-public/public-involvement/support-for-vcs-organisations/help-us-develop-guidance/guides-to-developing-our-guidance
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4b) Glossary of terms

Adverse Event (AE): An adverse event is any unexpected and usually undesired medical
occurrence in a patient or clinical trial participant who has received a medication or undergone a
medical procedure. Adverse events can range from mild side effects, such as nausea or headache,
to more serious or severe reactions.

Allergen: A substance that triggers an allergic reaction, like pollen, dust, or pet dander.

Aero-allergen: Substances in the air, like pollen, dust, or mould, that can trigger allergies when
inhaled.

Allergic Rhinitis (AR): A condition where your immune system overreacts to allergens (like pollen
or dust) that you breathe in, causing symptoms like sneezing, a stuffy nose, and itchy eyes.

Allergic Rhinoconjunctivitis (ARC): A condition that affects both the nose and eyes, causing
symptoms such as sneezing, runny nose, and itchy or watery eyes, usually triggered by allergens
like pollen.

Allergy Immunotherapy (AIT): A treatment aimed at reducing your body's allergic reaction over
time by gradually exposing it to small amounts of allergens, either through injections (shots) or
tablets.

Antihistamines: Medications that block the action of histamine, a natural substance produced by
the body during allergic reactions. Histamine can cause symptoms like sneezing, itching, runny
nose, and watery eyes. Antihistamines help relieve these allergy symptoms and are commonly
used to manage allergic rhinitis (hay fever) and other allergic reactions.

Birch Pollen: Pollen from birch trees that can cause allergic reactions in people who are sensitive
toit.

Corticosteroids: Medications that reduce inflammation in the body. They work by suppressing the
immune system's response to inflammation, helping to alleviate symptoms such as swelling,
redness, and discomfort. Corticosteroids can be used to treat various conditions, including
allergies, asthma, and skin conditions.

Cross-reactivity: When the immune system mistakes one allergen for another because they are
similar in structure, like reacting to birch pollen and other tree pollen.

Efficacy: How well a treatment works to reduce or control the symptoms of a condition.

EQ-5D, or EuroQol-5D: A widely used generic health-related quality of life instrument. It evaluates
a person's overall health by assessing five dimensions: mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression. The EQ-5D provides a comprehensive snapshot of an
individual's health status and is often used for comparing the impact of different health conditions
and treatments.

Health Economics Model: A way to calculate the costs and benefits of a treatment over time,
including things like the cost of medications, doctor visits, and the improvement in health.

Placebo: A treatment that has no active ingredients or real effects, used to compare against the
actual treatment in clinical trials to see if the treatment works better than just the idea of
receiving treatment.




Pollen Seasons (TPS and BPS): The time periods during which specific types of pollen are in the air
and can trigger allergic reactions. "Tree Pollen Season" (TPS) and "Birch Pollen Season" (BPS) refer
to the seasons when tree and birch pollen are most common.

Quality of life: The overall enjoyment of life. Many clinical trials assess the effects of AR, AA, and
their treatment on the quality of life. These studies measure aspects of an individual’s sense of
well-being and ability to carry out activities of daily living.

Real-World Evidence: Data collected from everyday situations, like doctor’s offices or insurance
records, to see how well a treatment works outside of controlled clinical trials.

RQLQ, or Rhinoconjunctivitis Quality of Life Questionnaire: A tool commonly used to assess the
impact of allergic rhinitis (hay fever) and related conditions on a person's quality of life. It
measures various aspects such as nasal and eye symptoms, sleep disturbances, daily activities,
and emotional well-being.

SAE (Serious Adverse Event): A serious adverse event is a specific type of adverse event that is
typically more severe or harmful in nature. It may result in serious consequences, including
hospitalisation, life-threatening situations, disability, or death. SAEs are closely monitored and
reported during clinical trials and medical research.

Sublingual Immunotherapy (SLIT): A type of allergy treatment where you place a tablet or drops
under your tongue to help your body build resistance to allergens.

SF-36, or Short Form-36 Health Survey: A widely used questionnaire that measures a person's
overall health-related quality of life. It assesses various physical and mental health dimensions,
providing insights into a person's well-being beyond specific medical conditions.

Symptom-Relieving Medication: Medications used to reduce symptomes, like antihistamines, that
do not cure the condition but help manage the symptoms.

Symptomatic Treatment: Medications used to relieve the symptoms of a condition (like
antihistamines for allergies) without curing the underlying cause.

Utility Value: A way of measuring a person’s health; a higher value means better health, and a
lower value means worse health.

Visual Analogue Scale: A tool that helps patients’ to describe how bad their symptoms are. It is a
scale with one end showing "no symptoms" and the other end showing "the worst possible
symptoms". Patients indicate the level on the scale that best matches how they’re feeling, and
that gives a score to show how severe their symptoms are.

The Japanese AR Standard QoL Questionnaire (JRQLQ): A questionnaire comprising 24 questions
rated on a 5-point scale (0-4) designed to measure the impact of allergic rhinitis on various
aspects of a person's life, including physical well-being, daily activities, and emotional well-being.

12 SQ-Bet: A specific allergy tablet treatment for people with allergic rhinitis caused by birch tree
pollen. It helps your body become less sensitive to the allergen over time.
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Section A: Literature searches

Literature searches

A 1. Appendix B, Table 2 states that the International HTA database and
the websites of relevant health technology assessment (HTA) bodies
were searched to identify any data on cost-effectiveness, cost, or

resource use associated with seasonal allergic rhinitis (AR).

a) Please confirm if these resources were also searched to identify relevant
clinical evidence, and if so, provide details of the search terms used for the
HTA body websites.

Economic evaluations, cost and resource use studies, and health technology
assessments were not included in the review of clinical efficacy and safety evidence
of interventions for treating and/or managing seasonal AR; rather, relevant evidence
for this review was restricted to relevant randomised controlled trials (RCTSs).
However, if, during the course of searching these resources, relevant evidence for
the clinical review or HRQoL review was identified, these would be included in the
respective review under ‘citation searching’ identified during grey literature
searching. We can confirm that no relevant information was identified from these

resources in response to clinical review questions.

We would likewise be happy to provide the EAG with further information on the
search dates and search terms used for the HTA body websites for the Economic

evaluation, cost and resource use SLR.

e HTA assessment bodies: National Institute for Health and Care Excellence
(NICE) — UK, Scottish Medicines Consortium (SMC), Canada Drug Agency
(CDA), the Pharmaceutical Benefits Advisory Committee (PBAC), the Institute

for Clinical and Economic Review (ICER), and Haute Autorité de santé (HAS)
e Search date: 29" July 2024

e Search terms: Hay fever AND birch OR Hay fever AND immunotherapy OR
Seasonal allergic rhinitis AND birch OR Seasonal allergic rhinitis AND
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immunotherapy OR Allergic rhinoconjunctivitis AND birch OR Allergic

rhinoconjunctivitis AND immunotherapy

A 2. Appendix F states that EconLit was searched to identify health-
related quality of life data, however this search strategy is not

provided in Appendix B or Appendix F.

a) Please confirm if this was the case, and if so, provide full details of the

search undertaken for this resource.

Table 2 of Section 2.3.2 of Appendix F details all the electronic databases and

secondary sources searched to inform the HRQoL and utilities review, of which

EconLit, primarily a source of economic evidence, was not included. To assure

ourselves and therefore the EAG that by choosing not to search EconLit for HRQoL

and utility evidence, no relevant evidence was missed, we adapted the Cochrane

search strategy for the EconLit database and ran without date limitations, as

demonstrated in the table below. This effort yielded a total of 5 records which were

all irrelevant to the review question following dual screening and excluded at title and

abstract or full publication screening.

Excluded at full publication screening due to ‘population not being of interest’
— Hillerich V, Valbert F, Neusser S, Pfaar O, Klimek L, Sperl A, Werfel T,
Hamelmann E, Riederer C, Wobbe-Ribinski S, Neumann A. Quality of life and
healthcare costs of patients with allergic respiratory diseases: a cross-
sectional study. The European Journal of Health Economics. 2024
Jun;25(4):579-600.

Excluded at title and abstract screening due to ‘no relevant outcomes of
interest’ — Alharbi NS. Determinants of Willingness to pay for employment-
based health insurance among governmental school workers in Saudi Arabia.
INQUIRY: The Journal of Health Care Organization, Provision, and Financing.
2021 Nov 18;58:00469580211060790.

Excluded at title and abstract screening due to ‘no relevant outcomes of

interest’ — Yayar R, Erol Y, Demir D. Determination of factors affecting
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willingness to pay for low SAR value cell phones: A case study of Turkey.

Theoretical and Applied Economics. 2014 May 1;21(5):594.

Excluded at title and abstract screening due to ‘no relevant outcomes of

interest’ — Pickard AS, Tawk R, Shaw JW. The effect of chronic conditions on

stated preferences for health. The European Journal of Health Economics.

2013 Aug;14:697-702.

Excluded at title and abstract screening due to ‘no relevant outcomes of

interest’ — Itaoka K, Krupnick A, Saito A, Akai M. Morbidity valuation with a

cessation lag: Choice experiments for public-and private-goods contexts in

Japan. Resources for the Future; 2007 Jul 9.

Interface: OvidSP®, EconLit <1886 to February 27, 2025>
Search date: 5" March 2025

mean or gain or gains or index$)).ti,ab.

# Search string Hits
1 Seasonal Allergic Rhinitides.af. 0
5 (hayfever OR (hay adj fever) OR pollinosis OR pollenosis OR SAR OR (pollen 414
adj allerg®)).af.
3 1or2 414
4 Rhinitis allergic.af. or rhinitis*.af. 12
((respiratory OR season* OR spring OR summer OR pollen* OR tree* OR weed* | 11
OR birch OR alder OR hornbeam OR hazel OR oak OR beech) AND
5 allerg*).mp. OR ((“Betula verrcose” OR “Alnus glutinosa” OR “Alnus glutinosa”
OR “Quercus alba” OR “Corylus avellana” OR “Carpinus betulus” OR “Fagus
sylvactica”) AND allerg*).af.
6 4 AND 5 1
7 30R6 415
8 quality adjusted life year.af or value of life.af. or socioeconomics.af. 1884
9 "quality of life index".tw. 60
10 ((disabilit* or qualit*) adj2 (life year or wellbeing or well-being)).tw. 337
11 (wellbeing index or multiattribute* or multi attribute™).ti,ab. 667
12 (gal* or qwb* or daly* or qtime*).ti,ab. 897
(eg-5d or EQ-5D or eq-5 or eg5 or euro qual or euroqual or euro qual5d or 331
euroqual5d or euro qol or euroqol or euro qol5d or euroqol5d or euro quol or
13 euroquol or euro quol5d or euroquol5d or eur qol or eurqol or eur qol5d or eur
qol5d or eur?qul or eur?qul5d or euro* quality of life or european qol).ti,ab. OR
(euro$ adj3 (5 d or 5d or 5 dimension* or 5dimension* or 5 domain* or
5domain®)).ti,ab.
14 (gol* or hgl* or hqol* or h gol* or hrgol* or hr qol*).ti,ab. 343
15 ((health or disease or mean or cost) adj utilit*).ti,ab. 388
16 (utility adj3 (score$1 or valu$ or health$ or cost$ or measur$ or disease$ or 2527
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# Search string Hits

17 (HSUV* or “health* year* equivalent™).tw. OR utilities.ti,ab. 5893

18 (hui or hui1 or hui2 or hui3).ti,ab. 117

19 (hye or hyes).ti,ab. 27

20 (sf36 or sf 36 or short form 36 or shortform 36 or shortform36).ti,ab. 49

21 (sf20 or sf 20 or short form 20 or shortform 20 or shortform20).ti,ab. 0

22 (sf16 or sf 16 or short form 16 or shortform 16 or shortform16).ti,ab. 0

23 (sf12 or sf 12 or short form 12 or shortform 12 or shortform12).ti,ab. 34

24 (sf8 or sf 8 or short form 8 or shortform 8 or shortform8).ti,ab. 1

25 (sf6 or sf 6 or short form 6 or shortform 6 or shortform6).ti,ab. 15

26 (willingness to pay or WTP or time tradeoff or time trade off or tto or SG or 8159
standard gamble*).ti,ab.

27 (patient reported adj2 outcomes).ti,ab. 26

8 (“rhin.itis symptom utility index” or (rhinitis adj2 utilit*)).ti,ab. OR (rhinitis adj2 1
“quality of life”).ti,ab.

29 ((rhinoconjunctivitis adj3 questionnaire) or (rhinitis quality adj3 questionnaire) or | O
rqlg* or arglg* or prqlg* or “par-ent-qol”).ti,ab.

30 (“sino-nasal outcome t.est—22” or “sino-nasal outcome test” or “sinonasal . 0
outcome test-22” or “sinonasal outcome test” or “SNOT-22" or “SNOT 22”).ti,ab.

31 or/8-30 19456

32 7 and 31 7

33 (survey or letter or editorial or comment or note).ti,ab. 146209

34 32 not 33 5

Section B: Clarification on effectiveness data

Decision problem

Clarification questions

B 1. Priority question. The population in the scope and the decision

problem (DP) includes ‘moderate to severe’ AR, which is defined

as having: “one or more of the following items are present:

troublesome symptoms, sleep disturbance, impairment of school

or work, or impairment of daily activities, leisure, and/or sport”’

(p- 26). Please provide objective criteria for:

a) troublesome symptoms,
b) sleep disturbance,

c) impairment of school or work,
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d) impairment of daily activities, leisure, and/or sport.

The definition provided in the CS for moderate to severe AR was based on the ARIA
AR disease classification. (1) According to the ARIA guideline, AR is classified as
moderate to severe when one or more of the following items are present:
troublesome symptoms, sleep disturbance, impairment of school or work, or
impairment of daily activities, leisure, and/or sport. AR is classified as mild when
none of these items are present. (1) There are no additional details on the objective
criteria for these items as they are based on a patient’s evaluation. Patients were
included in the TT-04 trial if they stated that they had experienced one or more of
these ARIA quality of life items due to allergic rhinitis and/or conjunctivitis during the
previous birch pollen season (BPS), consistent with the definition of moderate to
severe AR in the ARIA guideline.

B 2. Priority question. The scope and DP population are a mixture of
AR and allergic conjunctivitis, as well as of species of tree pollen

(within the birch homologous group) that patients are allergic to.

a) What are the proportions in each of AR and allergic conjunctivitis likely

to be found in clinical practice?

There are a range of diagnosis codes used by GPs to refer to allergic rhinitis with or
without conjunctivitis. Allergic rhinitis cannot be regarded as an isolated pathology,
and as discussed in the CS, allergic rhinitis and allergic conjunctivitis are often
concomitant diseases with a strong epidemiology correlation and similar
pathophysiological mechanisms. Consequently, the published prevalence and
diagnosis data about proportions of one specific aspect (e.g., allergic rhinitis alone or
allergic conjunctivitis alone) is often inaccurate; AR is often used to refer to allergic

rhinitis as well as allergic rhinoconjunctivitis with the two terms used interchangeably.

Throughout the CS, the term “AR” is used to refer to allergic rhinoconjunctivitis as a
combined condition. Furthermore, the clinical evidence presented in TT-04 is
relevant to allergic rhinoconjunctivitis patients, with the pivotal TT-04 trial’s primary
endpoint being specific to allergic rhinoconjunctivitis. Additionally, where specified,
the secondary endpoints of the trial are specific to allergic rhinitis and conjunctivitis

as a combined condition.
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b) What are the proportions in each tree pollen species?

Pollen from the birch homologous group is the most prevalent allergenic tree pollen
across most parts of Europe. (2, 3) The proportions of patients in each tree pollen
species of the birch homologous group can be inferred from the population of the TT-
04 trial. A breakdown of the tree pollen species in the TT-04 trial is presented in
Table 1.

Table 1: Breakdown of tree pollen species in TT-04

Treatment group Placebo (N=314) 12 SQ-Bet (N=320) Overall (N=634)
n | n% n | n% n ‘ n%
Allergy history
Birch pollen allergy 314 100% 320 100% 634 100%
Asthma (all causes) 134 43% 142 44% 276 44%
PFS 209 67% 212 66% 421 66%
Sensitisations by skin prick test
Birch 313 >99%* 320 100% 633 >99%
Alder 288 92% 293 92% 581 92%
Hazel 274 87% 270 84% 544 86%
Mono-sensitised** 72 23% 82 26% 154 24%
Poly-sensitised 242 77% 238 74% 480 76%

Notes: * Missing for 1 subject
** Mono-sensitised defined as skin prick test positive to birch, alder or hazel
Reference: TT-04 CSR (4)

The 2021 publication Nolte et al. analysed the subjects of the TT-04 trial who were
allergic to oak pollen, specifically 86% of birch-sensitised patients who were allergic

to oak pollen. (5)

Wurtzen et al., 2020 analysed the blood samples that were collected in the TT-04
trial (N=397). Serum IgE and IgG4 specific to birch, and birch homologous tree
pollens from alder, hazel, hornbeam, beech, and chestnut were measured by
ImmunoCAP. The majority of the birch allergic patients had serum IgE binding to
multiple related trees in the birch homologous group, including alder (99%), hazel
(96%), hornbeam (96%), and beech (95%), indicating a high level of cross-reactivity
with these allergens and therefore an increased likelihood of birch pollen-sensitised

patients also reacting to the different tree pollen species. (6)

i. Do patients only have to have a positive test of sensitisation to
one member of the birch homologous group (skin prick test

and/or specific IgE)?
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To be eligible for 12 SQ-Bet treatment patients are required to have a clinical history
of symptoms and a positive test of sensitisation to one member of the birch
homologous group (Betula verrucosa (birch), Alnus glutinosa (alder), Carpinus
betulus (hornbeam), Corylus avellana (hazel), Quercus alba (0oak) and Fagus
sylvatica (beech)). This test of sensitisation can be a skin prick test and/or a specific
IgE response. (7) Due to the high level of cross-reactivity, 12 SQ-Bet treatment is

relevant for allergy towards all the members of the birch homologous group.

ii. Are there any clinical implications of which tree species the

patient has a positive test to, e.g., in terms of severity?

The onset of a patient’'s AR symptoms is dependent on the specific tree species to
which they are allergic. The different tree species within the birch homologous group
have different flowering patterns, influencing the timing, duration, and, depending on
pollen levels, the severity of a patient’'s AR symptoms. The tree pollen season can
commence as early as December in Europe, with hazel and alder trees pollinating
from December to April. (3, 8, 9) Following on from the alder season are the ash,
birch, and oak pollen seasons, which finish in June. If a patient is sensitised to more
than one tree species, which is often observed due to the high levels of cross-
reactivity, they will experience AR symptoms for an extended period of the year. (3,
9-11) There is no clinical evidence to suggest that disease severity varies between

the tree pollen species.

B 3. Priority question. The scope and DP define the population as
“adults with moderate to severe AR or allergic conjunctivitis (...)
despite the use of symptom-relieving medication”. The company
also states that the line of therapy is second line. However, the
British Society for Allergy and Clinical Inmunology (BSACI)
algorithm shows that there are several forms of this medication

and three lines of therapy (separated by failure).

a) Please clarify where in the care pathway ITULAZAX 12 SQ-Bet SLIT
would be used in clinical practice in relation to the algorithm.

12 SQ-Bet is to be used for the treatment of AR in patients with a seasonal allergy to

tree pollen whose symptoms persist despite use of symptomatic pharmacotherapy.
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12 SQ-Bet is intended to be used as an add-on to standard therapy for AR rather
than a replacement for an existing symptom-relieving medication in the treatment
pathway. This positioning is in line with the BSACI and ARIA guideline
recommendations for allergen immunotherapy (AIT). Clinical experts have also

confirmed this positioning of 12 SQ-Bet (see appendix J6).

B 4. Priority question. The TT-04 trial includes patients with and

without asthma (controlled/partly controlled).

a) Please clarify the nature of the population in the DP and in clinical
practice who would be eligible for ITULAZAX 12 SQ-Bet SLIT in terms
of presence of asthma and its degree of control.

Asthma frequently occurs alongside AR and, therefore, 12 SQ-Bet may be used in
clinical practice in patients with moderate to severe AR who also have concomitant
allergic asthma. In the TT-04 trial population, AR patients with concomitant asthma
must have had their asthma controlled prior to initiation of treatment with 12 SQ-Bet,
as 12 SQ-Bet is contraindicated for patients who have experienced a severe asthma
exacerbation within the last 3 months and/or have had uncontrolled asthma within
the last 3 months. Furthermore, 12 SQ-Bet is contraindicated for participants with
reduced lung function (FEV1 < 70% of predicted value after adequate
pharmacological treatment). Additionally, patients who experience an acute
respiratory tract infection should have 12 SQ-Bet treatment initiation postponed until

the infection has resolved. (7)
Systematic review

B 5. Table 1 in Appendix B (“Limitations” eligibility criteria) indicates that
non-English language publications without an English abstract were
excluded from the SLR.

a) Please provide the number of relevant studies omitted from the systematic
literature review (SLR) because of being published in non-English language

without an English abstract.

The company can confirm that no articles within the Clinical efficacy and safety SLR,

Economic evaluations, cost and resource use SLR, and HRQoL and utilities SLR
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were excluded at title and abstract screening on the basis of a publication language
restriction (non-English language publication with a non-English abstract). Further
searching of full publication screening decisions and exclusion reasons across all
three SLRs revealed that three articles were excluded from the HRQoL screening
library primarily based on publication language and additionally due to a lack of
extractable relevant outcomes for the review population of interest being available in

the abstract. These included:

e Shiomori T, Udaka T, Hashida K, Fujimura T, Hiraki N, Ueda N, Suzuki H.
Evaluation of quality of life in patients with allergic rhinitis. Journal of UOEH.
2007 Jun 1;29(2):159-67.

e Maksimovi¢ N, Jankovi¢ SM, Tomi¢-Spiri¢ V, Marinkovi¢ JM. Health-related
quality of life assessment in patients with allergic rhinitis. Srpski arhiv za
celokupno lekarstvo. 2005;133(5-6):223-8.

e QOgino T, ISHII H, ABE Y, NONAKA S, HARABUCHI Y, UEHARA M,
KANASEKI N. Evaluation of Patient Satisfaction with Treatment for Birch
Pollinosis. PRACTICA OTORHINOLARYNGOLOGICA-KYOTO-.
2006;99(10):835.

b) Please clarify the impact of excluding studies published in non-English

language without an English abstract on the estimates in the submission.

The company understand the EAG’s concerns considering the very minimal
possibility of the introduction of the so-called ‘Tower of Babel’ bias. However, as
English language is the primary scientific language for peer-reviewed scientific
publications and grey literature by large, by only including articles published in the
English language or with leniency including non-English language publications with
an English language abstract discussing relevant outcomes and results, reviews are
just as able to capture and summarise all available and relevant information in
response to review questions. The Cochrane Handbook likewise acknowledges that
the exclusion of non-English language studies is unlikely to significantly change the
conclusions of the review, (12) conclusions that were further drawn in a meta-
epidemiological study by Nussbaumer-Streit B et al., 2020. (13) Therefore, we

anticipate the exclusion of three non-English language studies with no relevant
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outcomes published in their abstract for the population of interest, to have no

material impact on the conclusions of the HRQoL and utilities review.
Clinical effectiveness evidence

B 6. Priority question. Please provide further details on why some of
the studies presented in Table 4 of the company submission (CS)
are not included in the economic model or presented in detail in

the clinical effectiveness results, e.g., TT-02.

Phase 3 RCTs are regarded as the gold standard of clinical evidence. Therefore, the
Phase 3 RCT, TT-04, was presented in detail in the CS and included in the
economic modelling as the trial is the primary and most robust evidence base for 12
SQ-Bet. Additionally, the trial’s population and design align with the scope of the
appraisal, with the trial’s timelines specifically covering the birch pollen season,
providing the most accurate and reliable reflection of 12 SQ-Bet’s effectiveness
when evaluated within the appraisal population. Consequently, the Phase 2 trials,
TT-03 and TT-02, were described in the CS but were not used to inform the
economic modelling, having been superseded in terms of robust estimation of

treatment effect, generalisable to clinical practice by the Phase 3 TT-04 trial.

B 7. Priority question. The TT-04 trial includes patients with or
without asthma (controlled/partly controlled). Please clarify the
generalisability of the TT-04 trial in terms of the presence of

asthma and degree of control.

Over 80% of patients with allergic asthma (AA) have comorbid AR, and
correspondingly, AR is a strong risk factor for asthma development. (1, 14, 15).
Although it is not included in the licensed indication for 12 SQ-Bet, 12 SQ-Bet can
provide some clinical benefit to an AR patient’s comorbid asthma symptoms. As
discussed in the CS, the TT-04 trial explored the efficacy of 12 SQ-Bet on asthma
symptoms for the subgroup of trial participants with comorbid controlled/partly
controlled asthma as an exploratory endpoint. The TT-04 trial demonstrated the
clinical benefit of 12 SQ-Bet, providing relief to not only patients' AR but also their

comorbid AA symptoms. This is consistent with SLIT treatment for AA caused by
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other allergens such as house dust mite, where treatment was shown to reduce the

risk of exacerbations in comparison with SoC alone. (16)

The TT-04 trial inclusion criteria regarding asthma subjects are in line with the
licensed indication and the summary of product characteristics (SmPC) for 12 SQ-
Bet, with comorbid asthma subjects required to have controlled or partly controlled
asthma to be eligible for the trial. In line with the contraindications for 12 SQ-Bet,
patients were excluded from the trial if they had a severe asthma exacerbation within
the last 3 months and if they had a clinical history of uncontrolled asthma (defined
according to the GINA 2015 guidelines) within 3 months prior to trial screening.
Patients were also excluded if they had reduced lung function (FEV1 < 70% of
predicted value after adequate pharmacological treatment). Consequently, the TT-04
trial inclusion criteria with respect to asthma control are consistent with the target

patient population for the appraisal.

B 8. Priority question. TT-04 participants were free to use specific
standard of care (SoC) medications for AR and conjunctivitis.
The CS states: “in the TT-04 trial subjects were instructed to
freely initiate treatment with antihistamine tablets and/or
eyedrops according to their symptoms and could initiate
additional treatment with nasal corticosteroids if their symptoms
persisted. Symptom-relieving medication was dispensed to the
subjects at visit 4 and 5 and was used according to the dosage
instructions outlined in Table 8”.

a) Please provide evidence to support the applicability of these
treatments and their doses to SoC in UK clinical practice, referring to
responses to questions B1 to B4 in terms of the nature of the condition
and line of therapy.

The company provided specific SoC medications that constitute the majority of SoC
treatment in clinical practice to TT-04 participants. Subjects were able to use as
much or as little as needed, based on the severity of their symptoms. TT-04 subjects
were provided with oral antihistamine tablets (desloratadine tablets, 5 mg), nasal
corticosteroid spray (mometasone, 50 ug/dose), and antihistamine eye drops

(olopatadine eye drops, 1 mg/mL). In 2024, an advisory panel of nine UK clinical
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experts in allergy management confirmed that oral antihistamine tablets, nasal
corticosteroid sprays, and antihistamine eye drops are representative of the typical
SoC medication for AR patients (see Appendix J2). This was further supported by
findings from a 2025 Delphi panel comprising three consultant allergists and
immunologists, along with two GPs with a specialist interest in allergy (see Appendix
J6).

The inclusion of SoC medication in the trial supports the positioning of AIT in the AR
treatment pathway, with 12 SQ-Bet anticipated to be used in addition to the
background SoC. The TT-04 trial demonstrated that 12 SQ-Bet also has a beneficial
effect on AR with concomitant asthma. Clinical experts have confirmed that the
medications provided in the TT-04 trial are representative of those used in clinical
practice to treat concomitant AR and AA (see Appendix J2). Therefore, the trial is
reflective of a real-world setting as patients with AR and AA who are treated with 12
SQ-Bet would also receive the SoC treatments provided in the trial alongside their 12
SQ-Bet treatment.

b) Were any medications that are also SoC excluded or prohibited?

As discussed in the company’s response to B.8.a), TT-04 trial participants were
provided with specific SoC medications that are representative of the typical SoC in
UK clinical practice. These treatments were provided to replicate the background
SoC symptomatic treatments that patients would receive in clinical practice
alongside 12 SQ-Bet treatment rather than to provide all potential treatment options
to trial participants, as doing so could interfere with the ability of the trial to effectively
assess 12 SQ-Bet as a treatment option for AR patients. Leukotriene receptor
antagonists (LTRA), ipratropium bromide, intranasal decongestants, and systemic
corticosteroids were prohibited in the TT-04 trial, all of which are infrequently used in
clinical practice in the UK for the management of AR. This was validated by an
online survey that was conducted in 2024 with 46 UK healthcare professionals. Of
these, 48% were allergy or immunology consultants; 13% were ear, nose, and throat
(ENT) or respiratory consultants; with the remainder being GPs, nurses, or other
healthcare professionals working in the UK. This represents a large proportion of the
UK community of allergy clinicians. In this survey, 100% of responders believed that
the exclusion of LTRA, ipratropium bromide, and systemic corticosteroids from both
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study arms of an AR trial would not bias results in the context of UK clinical practice
(see appendix J3). Additionally, clinical experts in a Delphi panel unanimously
agreed that oral antihistamines, nasal corticosteroid spray, and antihistamine eye

drops are reflective of the SoC in UK clinical practice (see Appendix J6).

c¢) What might be the implications of and deviation from SoC on

effectiveness?

A Delphi panel conducted in 2025 confirmed that oral antihistamines, nasal
corticosteroid spray, and antihistamine eye drops, which comprised SoC medications
provided to TT-04 trial participants, were reflective of standard UK clinical practice
(see appendix J6). As such, there are no anticipated implications on the

generalisability of clinical evidence to UK practice.

The trial included symptomatic medications that were reflective of the SoC for UK
clinical practice and, hence, a replication of the background SoC symptomatic
treatments that patients would receive in clinical practice alongside 12 SQ-Bet
treatment. Other symptomatic medications were prohibited from the trial to improve
the standardisation between study arms and reduce potential confounding due to
differences in the SoC medication use. Furthermore, as referenced in the company’s
responses to B.8.a) and B.8.b), an online survey was conducted in 2024 with 46 UK
healthcare professionals, representing a significant proportion of the UK allergy
clinician community. All respondents agreed that excluding LTRA, ipratropium
bromide, and systemic corticosteroid from both study arms of an AR clinical trial
would not introduce bias within the context of UK clinical practice (see appendix J3).
Additionally, as combined medication scores are often a key endpoint of clinical trials
for AR, a standardised set of symptomatic medications is essential for reliably
determining treatment efficacy. It is also important to note that the makeup of the
SoC freely available for TT-04 participants was consistent for both study arms, with

either 12 SQ-Bet or placebo being added to the same symptomatic medications.

Notably, immunotherapy trials such as TT-04 are often faced with the issue of a
placebo effect increasing the efficacy of symptomatic medications. Furthermore,
patients were trained on how to use symptomatic medications at touchpoints during
TC2, at the start of the tree pollen season (TPS). This would’ve likely improved
adherence to and optimisation of symptomatic medications throughout the TPS
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which may not be realised in clinical practice. As a result, the SoC treatments
available in the TT-04 trial are likely to overestimate the efficacy of treatment with
background SoC while potentially underestimating the incremental treatment benefit
of 12 SQ-Bet.

Overall, the concomitant medications and prohibited medications included in the TT-
04 trial are not anticipated to have any impact on the estimated efficacy of 12 SQ-Bet
as a treatment for AR, and indeed, the efficacy of SLIT tablets and tree AIT is also

supported by real-world evidence collected in the UK and internationally.

B 9. Priority question. The CS states that “the European Medicines
Agency (EMA) definition for the birch homologous group also
includes chestnut trees”. However, chestnut pollen was
excluded due to a lack of correlation in IgE and immunoglobulin

subtype 4 (IgG4) reactivity.

a) Did the trial measure clinical responses (symptoms) to chestnut pollen,

or was this based solely on laboratory findings?

The TT-04 trial included patients with a positive skin prick test to birch extract and/or
a positive specific IgE result against species Bet v1, the major allergen of the birch
homologous group. The majority of these birch allergic patients had serum IgE
binding to multiple related trees in the birch homologous group, including alder
(99%), hazel (96%), hornbeam (96%), and beech (95%), indicating a high level of
cross-reactivity with these allergens. Only 14% of these patients had serum IgE
binding to chestnut pollen, indicating a lower likelihood that birch-sensitive patients
would also react to chestnut pollen. (6) Clinical response to chestnut pollen was not
explicitly measured as part of the trial; however, the trial did not exclude patients
based on their sensitisation to chestnut pollen. Due to the low level of immunological
cross-reactivity, chestnut pollen is not included in the licensed indication for 12 SQ-

Bet or in the scope of this appraisal.

b) Is it possible that some birch-sensitive patients still react to chestnut

pollen despite a lack of IgE correlation?

As stated in the company’s response to B.9.a), the majority of birch allergic patients

in the TT-04 trial had serum IgE binding to multiple related trees in the birch

Clarification questions Page 15 of 57



homologous group, including alder (99%), hazel (96%), hornbeam (96%), and beech
(95%), indicating a high level of cross-reactivity with these allergens. However, no
significant cross-reactivity between the birch and chestnut was found, with only 14%
of birch-sensitive patients having a serum IgE binding to chestnut pollen, indicating a
lower likelihood that birch-sensitive patients would also be allergic to chestnut pollen
(i.e., be sensitised and experience symptoms following exposure). (6) Therefore,
while it's possible that birch-sensitive patients will be allergic to chestnut pollen, this

is much less likely than for other tree species in the birch homologous group.

c) Should chestnut-sensitised patients be considered non-responders to
12 SQ-Bet?

All patients included in the TT-04 trial had a positive skin prick test to birch extract
and/or a positive specific IgE result against species Bet v1, with 14% of these
patients having serum IgE binding to chestnut pollen. (6) This low level of cross-
reactivity should be interpreted as patients with birch sensitisation having a lower
likelihood of also reacting to chestnut pollen compared to other tree pollen species in
the birch homologous group, rather than considering chestnut-sensitised patients as

‘non-responders’.

It is important to note that patients would not be initiated on treatment with 12 SQ-
Bet based on their sensitisation to chestnut pollen alone as they would also have to
have a positive skin prick test and/or specific IgE response to a member of the birch
homologous group, as defined in the licensed indication (Betula verrucosa (birch),
Alnus glutinosa (alder), Carpinus betulus (hornbeam), Corylus avellana (hazel),
Quercus alba (oak), and Fagus sylvatica (beech)), as well as a clinical history of

symptoms. (7)

B 10. Priority question. Why did the TT-04 trial exclude oak, beech,
and chestnut pollen from the efficacy analysis despite their
inclusion in the birch homologous group, and how does this
impact the real-world effectiveness of 12 SQ-Bet for UK patients

exposed to multiple tree pollens?

In the TT-04 trial, the tree pollen species included in the efficacy analysis were

selected to prioritise the most important tree species and to include both early and
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late pollinating tree species to ensure the whole tree pollen season was covered,
hence why oak was also included as a late pollinating species.

Nolte et al., 2021 (5) conducted a post-hoc analysis of the TT-04 trial focused on the
oak pollen season. Only 1% of participants in the TT-04 trial were IgE mono-
sensitised to birch pollen, while 87% were also sensitised to oak pollen. This
analysis was reported in the CS in Section 2.6.7. Overall, the Nolte et al., 2021 study
showed that treatment with 12 SQ-Bet leads to significant improvements in
rhinoconjunctivitis outcomes during the oak pollen season. This demonstrates the
efficacy of 12 SQ-Bet in birch pollen-induced AR over the course of the TPS and
extending through the oak pollen season. This study further supports the clinical

relevance of immunological cross-reactivity between birch and oak pollen allergens.

Couroux et al., 2019, reported the results of a Phase 2 study in which patients were
treated with 12 SQ-Bet and exposed to birch pollen using an environmental
exposure chamber designed to reduce the variability of allergen exposure seen in
clinical trials. There was strong correlation between birch and beech IgE (r=0.91) and
IgG4 (r=0.81) titres, demonstrating immunological cross-reactivity between birch and
beech pollen. (17) This immunological cross-reactivity was further demonstrated in
the study by Wurtzen et al., 2020, which reported that 95% of birch allergic patients
in the TT-04 trial had serum IgE binding to beech. (6) This indicates that the
treatment-induced immune modulation observed with 12 SQ-Bet also affects the

immune response to beech pollen.

As discussed in the company’s response to B.8., the TT-04 trial included patients
with a positive skin prick test to birch extract and/or a positive specific IgE result
against species Bet v1, the major allergen of the birch homologous group.
Immunological analysis demonstrated that only 14% of the birch-sensitised patients
included in the TT-04 trial had serum IgE binding to chestnut pollen, indicating a low
likelihood that birch-sensitive patients would also react to chestnut pollen. (6) Clinical
response to chestnut pollen was not explicitly measured as part of the trial; however,
the trial did not exclude patients based on their sensitisation to chestnut pollen. Due
to the low level of immunological cross-reactivity, chestnut pollen is not included in
the licensed indication for 12 SQ-Bet, or in the scope of this appraisal. The exclusion

of chestnut from the efficacy analysis of TT-04 does not have any impact on the
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assumed real-world effectiveness of 12 SQ-Bet in UK clinical practice as patients
would not be initiated on treatment based on their sensitisation to chestnut pollen
alone as they would also have to have a positive skin prick test and/or specific IgE
response, and a clinical history of symptoms, to a member of the birch homologous
group as defined in the licensed indication (Betula verrucosa (birch), Alnus glutinosa
(alder), Carpinus betulus (hornbeam), Corylus avellana (hazel), Quercus alba (oak)

and Fagus sylvatica (beech)). (7)

B 11. Priority question. Was a subgroup analysis conducted to
assess whether patients polysensitised to oak and beech pollen
experienced a different treatment response compared to those
sensitised only to birch, alder, and hazel, and if not, how does
this impact the generalisability of the trial results to a UK
population?

This subgroup analysis was not conducted. The TT-04 trial included a mixture of
poly- and mono-sensitised patients, of which a large proportion were polysensitised
(76%). More specifically, a large proportion of the TT-04 population also had specific
IgE binding to oak (87%) and beech (95%) pollen. (5, 6) Polysensitisation is highly
prevalent in the UK patient population; therefore, the trial results and population of

the TT-04 trial are generalisable to a UK patient population.

B 12. Priority question. The CS states that randomisation was
performed in September and October of 2016 all subjects
received at least 16 weeks of treatment (mean 224 days) before
the start of the tree pollen season (TPS) in 2017, and total
treatment duration varied between 6.5 and 9.5 months. There
therefore seems to be a large amount of variability in the

duration of treatment, including pre-TPS treatment.

a) Please provide the distribution of total and pre-TPS treatment in

centiles.

The company have undergone further analysis of the TT-04 trial results to provide
the distribution of total and pre-TPS treatment. The distribution of these categories

has been provided in Table 2.
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Table 2: Summary of the distribution of pre-seasonal and total treatment duration in days

Placebo (N=314) Active 12 DU (N=320) Total (N=634)
Pre-seasonal treatment duration (days)
Mean (SD) 146 (30) 139 (42) 142 (36)
Median 153 152 153
Min - Max 1-194 1-194 1-194
P1-P99 10 - 184 1-186 5-185
P5 - P95 99 - 178 21-179 31-178
P25 - P75 134 - 163 133 - 162 134 - 163
Total treatment duration (days)
Mean (SD) 230 (48) 218 (68) 224 (59)
Median 239 239 239
Min - Max 1-282 1-279 1-282
P1 - P99 10 - 280 1-276 5-279
P5 - P95 99 - 268 21 - 267 31-267
P25 - P75 225 - 253 221 - 252 223 - 252

Abbreviations: N, number of subjects in FAS; SD, standard deviation.

Notes: Pre-seasonal treatment is defined as the time from first exposure to IMP to the first day of the tree pollen

season.

b) Please perform an analysis of the effectiveness of the intervention as a

function of both total and pre-TPS duration.

The additional analysis results of the TT-04 trial for the average TCS during the BPS
and TPS based on pre-seasonal and total treatment duration ‘above’ or ‘at or below’
the median are presented in Table 3, Table 4, Table 5 and Table 6. As evidenced by

these results this additional subgroup analysis was consistent with the results for the

full trial population which were reported in the company submission. There is no

significant difference between the pre-seasonal or total treatment duration ‘above

median’ and the ‘at or below median’ groups during both the BPS and TPS,

supporting that subjects with less time on treatment do not experience a reduced

treatment benefit with 12 SQ-Bet, as long as patients initiate treatment 16 weeks
prior to the start of the TPS, consistent with the design of TT-04 and the SmPC for

12 SQ-Bet.

Notably, even if variations in clinical effectiveness were observed based on the

duration of pre-treatment and total treatment duration, any differences would only be

applicable to the first pollen season and would be insignificant by the second pollen

season. Additionally, variations in treatment durations before the start of the TPS,

beyond the recommended 16-week treatment initiation period prior to the TPS with
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12 SQ-Bet, are expected in UK clinical practice, as patients will have differing

treatment initiation timelines. Therefore, the results of the TT-04 trial presented in the

company submission are reflective of real-world UK clinical practice.

Table 3: Analysis of average TCS during the BPS based on total treatment duration

Trial n Adjusted | Absolute difference % Relative to p-value
arm mean (placebo - 12 SQ- placebo [95% CI]
[CI] Bet) [95% CI]
Average TCS during the BPS in subjects with total treatment duration above median (FAS)
Placebo | 155 - - - -
N
H
i2so- [ 154 | | NN | B |
Bet I
I
Average TCS during the BPS in subjects with total treatment duration at or below median
(FAS)
Placebo | 137 | | IEGIGNG - - -
N
I
i2so- [ 120 [ | T BN |
Bet *

Abbreviations: BPS, birch pollen season; FAS, full analysis set; n, number observed; TCS, total combined score.

Table 4: Analysis of average TCS during the TPS based on total treatment duration

Trial n Adjusted | Absolute difference % Relative to p-value
arm mean (placebo - 12 SQ- placebo [95% CI]
[CI] Bet) [95% CI]

Average TCS during the TPS in subjects with total treatment duration above median (FAS)
Placebo | 156 | | IEGN - - -

I
zso- | o | N | I | N
Bet I
Average TCS during the TPS in subjects with total treatment duration at or below median
(FAS)
Placebo | 140 | | EGN - - -

I
i2so- [0 [ N | DN |
Bet I

|

Abbreviations: FAS, full analysis set; n, number observed; TCS, total combined score; TPS, tree pollen season.

Table 5: Analysis of average TCS during the BPS based on pre-seasonal treatment duration

Trial
arm

n

Adjusted
mean
[CI]

Absolute difference
(placebo — 12 SQ-
Bet) [95% CI]

% Relative to
placebo [95% CI]

p-value

Average TCS during the BPS in subjects with pre-seasonal treatment duration above
median (FAS)
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Trial n Adjusted | Absolute difference % Relative to p-value
arm mean (placebo - 12 SQ- placebo [95% CI]

[CI] Bet) [95% CI]
Placebo | 150 | [HNEGN - - -

]

i2so- [ 147 | | N ]
Bet I

|
Average TCS during the BPS in subjects with pre-seasonal treatment duration at or below
median (FAS)
Placebo | 142 - - - -

I

|
i2so- [ 136 [N | N N
Bet I

I

Abbreviations: BPS, birch pollen season; FAS, full analysis set; n, number observed; TCS, total combined score.

Table 6: Analysis of average TCS during the TPS based on pre-seasonal treatment duration

Trial n Adjusted | Absolute difference % Relative to p-value
arm mean (placebo - 12 SQ- placebo [95% CI]
[CI] Bet) [95% CI]
Average TCS during the TPS in subjects with pre-seasonal treatment duration above median
(FAS)
Placebo | 154 | |G - - -
N
H
zsa- | e | N | I | N
Bet N
H
Average TCS during the TPS in subjects with pre-seasonal treatment duration at or below
median (FAS)
Placebo 142 - - - -
N
H
i2so- [ 136 | | N N
Bet N
H

Abbreviations: FAS, full analysis set; n, number observed; TCS, total combined score; TPS, tree pollen season.

B 13. Priority question. The final scope issued by the National

Institute for Health and Care Excellence (NICE) restricts the

population to adults, whereas the study population in key trial

TT-04 includes “adults aged 18—-65 years and adolescents aged

12-17 years (in Poland)”. While in the subgroup analysis, the

company indicated that there was no statistical difference in

treatment effect between adults and adolescents, the adolescent

population was limited and only recruited at Polish sites.
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a) Please clarify whether this affects the robustness of the findings for
the adult population as defined by NICE.

The inclusion of a small cohort of adolescent patients in the TT-04 trial would not
have affected the results of the trial as shown in subgroup analysis of the primary
endpoint (presented in the company’s response to B.13.c). This has been validated
by a survey conducted by the company, and completed by 46 UK clinicians, with
61% of them being allergy, ENT, or respiratory consultants, where only 2% of
respondents believed that a similar or equivalent response to SLIT treatment would
not be observed between adult and adolescent patients (see Appendix J3). It was
further validated in an advisory board, where all participants believed that SLIT
treatment would perform equivalently in adolescent and adult patients (see Appendix
J2).

Additionally, the TT-06 trial, a Phase 3 RCT conducted in children and adolescents
with moderate to severe allergic rhinitis and/or conjunctivitis induced by pollen from
birch homologous group, demonstrated similar efficacy of 12 SQ-Bet in this
population as was observed in the TT-04 trial. (18) Overall, there is no evidence to
suggest that the efficacy of 12 SQ-Bet differs between the adult and adolescent
populations or that the inclusion of a small cohort of adolescent patients in the TT-04

trial would impact the robustness or generalisability of findings.

b) Please clarify what the effect of excluding those over 65 years might
be.

Clinical experience of 12 SQ-Bet in patients aged 65 years and older is limited and
the exclusion of this age group from the TT-04 trial may have reduced the detection
of adverse events (AEs) specific to the elderly population. However, the MT-04
Phase 3 RCT for 12 SQ-HDM, a SLIT treatment with a similar mechanism of action
albeit a different allergen, and identical manufacturing and standardisation
technology as 12 SQ-Bet, included patients over 65 years of age and did not identify
any significant safety concerns in the adult population. (16) However, no specific
subgroup analysis was conducted for elderly patients. Overall, based on the review
of the quality, safety and efficacy of 12 SQ-Bet, the Medicines and Healthcare
products Regulatory Agency (MHRA) approved 12 SQ-Bet for use in adult patients

with no upper age limit specified.
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c) Please perform all effectiveness analyses excluding adolescents.

The TT-04 trial included a pre-specified subgroup analysis of the primary endpoint,
the average TCS during the BPS, with respect to the adults (18-65 years) and
adolescents (12-17 years) age groups (see Table 7). The estimated absolute
differences were 1.94 for adolescents and 3.16 for adults, corresponding to 31% and
41% reductions relative to placebo. For both subgroups the estimated relative
treatment difference was higher than the minimal clinically relevant difference of 20%
that was pre-specified for this trial based on recommendations from the World
Allergy Organisation (19). This difference also exceeds the US Food and Drug
Administration (FDA) criteria to demonstrate the efficacy of AIT which states a
minimum difference of 15% versus placebo must be observed. (20) An analysis
comparing the treatment effect in the adolescent and adult populations did not show
any statistical difference in treatment effect between the adolescents and adults
(p=0.5417, Table 7).

Table 7: Subgroup analysis in the TT-04 trial with respect to age group — Average TCS during
the BPS (FASBPS

Trial N Adjusted | Absolute difference % Relative to p-value
arm mean (placebo - 12 SQ- placebo [95% CI]
Bet) [95% CI]

Average TCS during the BPS — Adolescents (FASBPS)

Placebo 32 6.30 - - -
12 SQ- 25 4.36 1.94 [-1.10, 4.98] 30.80 [-23.26, 63.63] NA
Bet

Average TCS during the BPS — Adults (FASBPS)
Placebo | 260 7.76 - - -

12 SQ- 258 4.60 3.16 [2.06, 4.25] 40.68 [28.92, 50.86] | NA
Bet
Test for interaction between age group and treatment effect 0.5417

Notes: The response variable in the analysis is: the square root of the average TCS (results were back-
transformed to original scale). The analysis is based on an LME model with treatment as fixed class effect and
pollen region as a random class variable. The interaction between age group and treatment is tested using an F-
test in the LME model. The null hypothesis in the F-test is that treatment effect is the same in the two age groups.
Abbreviations: BPS, birch pollen season; Cl, confidence interval; FASBPS, full analysis set birch pollen season;
NA, not applicable; TCS, Total Symptom Score.

References: TT-04 CSR. (4)

The forest plot for TCS over BPS for the adult and adolescent subgroups is

presented in Figure 1.
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Figure 1: Forest plot for TCS over BPS for the adult and adolescent subgroups in TT-04

Favor Placebo Favor Active 12 DU ETD (95% Cl)
Age group
Adults ] 316 ( 206, 4.25) N=518
Adolescents | I 194 (=110, 498) N=57
24 - 0 2 a 6 8 M

95% ClI for Treatment Difference
Abbreviations: Cl, confidence interval; ETD, Estimated treatment difference.
Reference: TT-04 CSR (4)
A subgroup analysis of average TCS during the TPS with respect to the age groups
adults (18-65 years) and adolescents (12-17 years) was also conducted in the TT-04

trial and is presented in Table 8.

Table 8: Summary of the average TCS in age subgroups during the TPS (FASBPS)

Treatment group ‘ Placebo ‘ 12 SQ-Bet (N=283) ‘ Overall (N=575)
Adolescents

N 32 25 57
Mean (SD) 6.42 (5.21) 523 (4.28) 5.90 (4.82)
Median 5.46 3.62 4.62
pP25%-p75% 3.05-8.42 2.22 -7.82 2.36 — 7.82
p5%-p95% 0.09 —18.27 0.55-12.71 0.41-15.89
Min-Max 0.08 —21.80 0.41-15.89 0.08 —21.80
Adults

N 260 258 518
Mean (SD) 774 (6.07) 515 (5.30) 6.45 (5.84)
Median 6.61 3.79 4.78
p25%-p75% 2.68 -12.24 1.23-7.33 1.89 -9.46
p5%-p95% 0.05-17.95 0.00 -16.63 0.00-17.47
Min-Max 0.00 — 33.53 0.00 — 38.86 0.00 — 38.86

Abbreviations: N, number of subjects (FAS); n, number of subjects with observations; SD, standard deviation;
P25%, 256% percentile; P75%, 75% percentile; P5%, 5% percentile; P95%, 95% percentile; TPS, Tree pollen
season.

Reference: TT-04 CSR (4)
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Overall, there was no meaningful difference between the adult and adolescent
subgroups in the TCS during the BPS or TPS. This finding has also been validated in
an advisory board and online survey with UK allergy clinicians with experts stating
they believed that SLIT tablet treatment would perform equivalently in adolescent

and adult patients (see appendix J2 and J3).

d) Please perform all effectiveness analyses for UK patients only.

The TT-04 trial was conducted at 57 trial sites across Europe, including locations in
Sweden, Finland, Denmark, Poland, Germany, the Czech Republic, France, and
Russia. As the trial was not conducted in the UK, analysis of UK patients is not
possible. However, the TT-04 results are deemed to be generalisable to the UK

population, as underlined by the MHRA approval.

As discussed in the CS, the timing of the birch homologous group pollen seasons
can vary from year to year and between countries. However, similar pollen seasons
are seen across Western, Central, and Northern Europe for the trees within the birch
homologous group. Therefore, pollen seasons representative of the UK pollen
season would have been captured in the TT-04 trial, with the included trial sites
being representative of the region and capturing any potential variations. Other
aspects of the TT-04 trial design and its relevance to the UK were also validated with
clinical experts. Notably, UK clinical experts confirmed that the SoC medications
provided as part of the trial, which patients were free to use, are representative of the

typical SoC for patients in UK clinical practice (see Appendix J2 and J6).

Additionally, the baseline characteristics of the TT-04 trial population were compared
to the baseline characteristics of 746 adult patients with moderate to severe SAR
included in a UK-based cross-sectional study investigating the burden and unmet
need of AR. (21) The two populations were comparable in terms of age, sex,
ethnicity, and asthma prevalence, as summarised in Table 9. Overall, given the
similarities in the distribution of prognostic and demographic factors, it is anticipated
that the observed efficacy in the TT-04 trial would be generalisable to a UK

population.

Table 9: Baseline characteristics of TT-04 compared to a UK cross-sectional study
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TT-04 UK cross-sectional study (Price
et al., 2015)
Mean age (SD) 36.1 (13.6) 42.1 (11.8)
Sex (% female) 53 67.4
Ethnicity (%)
White 97 89.3
Asian 1 5.5
Black <1 3.4
Other 1 1.9
Asthma diagnosis (%) 44 35.8

Abbreviations: SD, standard deviation
References: TT-04 CSR (4); Price et al., 2015 (21)

B 14. Priority question. Limited information on the REACT study
were provided in the CS. Please provide the following:

a) A list of all specific types of allergen immunotherapy (AIT) with

numbers of patients prescribed each.

In the REACT study, AIT was administered via subcutaneous immunotherapy
(SCIT), sublingual immunotherapy (SLIT) drops, and SLIT tablets (including
GRAZAX® (grass SQ SLIT tablet) and ACARIZAX® (HDM SQ SLIT tablet)). The
study included AIT treatments for tree pollen, house dust mites, grass and ‘others’
allergens. Both native allergen and allergoid AIT formulations were included in the

analysis. (22)

In the study cohort, 36,927 subjects were treated with SCIT, 4,816 with SLIT drops,
and 3,754 with SLIT-tablets. 11,713 subjects were treated with grass AIT, 7,774
were treated with HDM AIT, 11,897 were treated with tree AlIT, and 9,726 were
treated with a different form of AIT. (22) A summary of the treatment patterns for
subjects in the study is presented in Table 10. A breakdown of the patient numbers

included in the different subgroups of the REACT study is presented in Figure 2.

Table 10: Treatment AIT medication patterns in the REACT study

Main Pre-existing asthma No asthma
N=46,024 N=14,614 N=27,137
Treatment patterns®
Monotherapy 44,450 97% 14,094 96% 26,225 | 97%
Co-administration 337 0-7% 104 0-7% 203 0-7%
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Main Pre-existing asthma No asthma
N=46,024 N=14,614 N=27,137
SLIT-t + SLIT-t 7 0-02% 2 0:01% |5 0-02%
SLIT-t + SCIT 41 0-09% 13 0-09% | 25 0-09%
SLIT-t + SLIT-d 32 0-07% 11 0:08% | 19 0-07%
SLIT-d + SCIT 11 0-02% 4 0:03% |4 0-02%
Switch based on 873 1:9% 281 1-9% 507 1:9%
allergen
Switch based on route | 251 0-5% 83 0-6% 143 0-5%
of administration

Notes: # Categorical variables are presented as n %, Monotherapy: index-AlT prescriptions for one allergen only;
Co-administration = one prescription for a non-index AIT (based on allergen), in patients who have not
discontinued the index-AlT. Any overlap between a new, non-index AIT and the index-AlT must last beyond 90
days (or until the end of follow-up if remaining follow-up time is <90 days), before it is recorded as a co-
administration. For the analysis of co-administration of AlT, only pre-specified combinations factoring in the route
of administrations were reported. In addition to the above, co-administration for SCIT was also captured, when as
at least one prescription for a non-index-AlT prescription (without time requirements) and a least one procedure
code for two AlT injections given on the same day was recorded >90 days after initiation of index-AlT. The time
period of >90 days after initiation was needed to mitigate faster up-dosing regimen that may require more than
one SCIT injections/day. Switch based on allergen / route of administration): a non-index AIT prescription within
90 days after the index-AlT was prescribed the last time and if no overlap of >90 days was recorded (co-
administration).

Abbreviations: AlT, allergen immunotherapy; SLIT-t, sublingual inmunotherapy tablet; SCIT, subcutaneous
immunotherapy; SLIT-d, sublingual immunotherapy drops.

Reference: Fritzsching et al., 2022 supplementary information Table S4 (22)

Figure 2: Flow chart for the identification of sub cohorts and subgroups in the REACT study

Main cohort, per study am:
N=46024
" 2
Subgroups matched 1:1 via PSM Subgroups identified by AIT
treatment characteristics. *
Pre-existing asthma, per study asthma By allergen, per am
- - N_ége";;tmarm - m’” L—»| N=11713 (grass);, N=7774
N=14614 Ned914 (mite); N=11897 (tree):
N=9726 (others)
Adults, per study arm 2 - Children, per study amm AIT with By route of admin, per study
N=30037 N=11036 Btie foute of s [—] am: N=36927 (SCIT),
Na527 N=4816 (SLIT-D); N=3754
(SLIT-T)
AIT patients with no By formulation, per study
| definable formulation —*| arm: N=28740 (allergoid)
N=423 N=16861 (native)
AIT patients with no By brand, per study am
definable brand | N=192 (ACARIZAX)
N=44168 N=1664 (GRAZAX)
_| No excl. of subjects 7] ?mm.pefsn.ny
N=11951 (Persistent)
N=34073 (Non-persistent)

Notes: In the pre-existing asthma cohort, 4,635 subjects could not be matched and were therefore lost from both
the AIT-group and controls. Similarly, in the no asthma cohort 3,911 subjects, 6,091 children, and 3,183 adults
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were not matched and therefore lost. *No PSM; treated patients were separated based on the treatment
characteristic; the corresponding matched controls are not shown here. Pre-existing asthma: At least one asthma
diagnosis or two prescriptions of SABA/ICS within the pre-index year. Children <18 years. Persistence: = two
index-AlT prescriptions in two consecutive follow-up (FU-years).

Abbreviations: AlT, allergen immunotherapy; SCIT, subcutaneous immunotherapy,; SLIT-D /SLIT-T, sublingual
immunotherapy drops/tablets; ICS, inhaled corticosteroids; SABA, short-acting beta2-agonists; PSM, propensity
score matching.

References: Fritzsching et al., 2022 supplementary information Figure S3 (22)

b) Mean treatment duration for each type of treatment.

This data was not reported in the REACT study; however, the duration of treatment

with any AIT is presented in Table 11.

Table 11: The duration of t