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Executive summary

Chronic myeloid leukaemia

e Chronic myeloid leukaemia (CML) is a cancer of the blood characterised by the
uncontrolled proliferation of myeloid cells in the bone marrow and subsequent
release into peripheral blood (1-3).

e CML is defined by the presence of the Philadelphia chromosome (Ph) and
assigned a phase depending on the number of immature blasts in the bone
marrow or peripheral blood; chronic phase (CP), accelerated phase (AP), or
blast phase (BP) (4). At diagnosis, 90-95% of patients with CML present in the
CP (5-7) (the focus of this submission).

e Key symptoms of CML-CP include fatigue, weight loss, splenomegaly, and
anaemia (8).

e NICE guidelines recommend tyrosine kinase inhibitors (TKIs) at all lines of
therapy, with imatinib, dasatinib, or nilotinib recommended at first-line; and
dasatinib, nilotinib, bosutinib, or ponatinib recommended in patients requiring
second or later line therapy (9).

o Whilst the availability of TKls has improved the life expectancy of patients with
CML-CP (10), there remains an unmet need for patients in the third or later line
treatment setting who are resistant to/intolerant of early-line TKI therapy.

Asciminib

¢ Asciminib is an orally bioactive BCR-ABL1 inhibitor specifically targeting the ABL
myristoyl pocket (STAMP) inhibiting ABL1 kinase activity (11).

o Asciminib is anticiiated to be licensed for

Clinical effectiveness of asciminib

The ASCEMBL randomised controlled trial (RCT) in patients with Ph+ CML-CP

previously treated with two or more TKls showed that asciminib 40 mg twice-daily

(BD) (n=157) was associated with improved outcomes vs bosutinib 500 mg once-

daily (OD) (n=76)? (12, 13).

e The study met its primary objective and showed a statistically significant and
clinically relevant treatment difference at Week 24 in major molecular response
(MMR) rate of 12.2% (95% CI: 2.19, 22.30, p-value: 0.029).

o Analysis of 48-week data showed that the time to achieve MMR was faster in
patients treated with asciminib (median time to MMR: | llll) compared with
bosutinib (median time to MMR: | Gz

e A higher proportion of asciminib-treated patients achieved a molecular response
(MR) 4.5 vs bosutinib (], respectively) in the 48-week data-cut.

« Complete cytogenetic response (CCyR) rates at Week 48 were [ the
asciminib arm vs [JJlfin the bosutinib arm. The CCyR rate by Week 48 was
-in the asciminib arm compared with - in the bosutinib arm.

2 The 24-week ASCEMBL CSR presents the primary analysis and provides baseline demographics
and disease characteristics, the primary efficacy endpoint, all patient-related outcomes,
pharmacokinetics, and resource utilisation (data cut-off: 25" May 2020) (12) (Sections B.2.6.1.3,
B.2.6.1.16-B.2.6.1.20). All other efficacy and safety outcomes from the ASCEMBL trial are from the
latest data-cut off (6t January 2021; 48-week data) (13, 14). All data from the 24-week primary
analysis (data cut-off of 25t May 2020) are provided in Appendix M for completeness. Supporting
safety evidence is also provided by Study X2101 (data cut-off: 6" January 2021) in Appendix N.
Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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The Haematological Malignancy Research Network (HMRN) report details the

findings of real-world disease management and outcomes in CML in England

(supporting evidence) (14).

e There were . newly diagnosed cases of CML-CP in England between the 15t
September 2004 and 315t August 2019 (Jllmales, median age: [llyears).

e Most patients were initially treated with a TKI (_and-of patients
received first-line imatinib).

o A total of _patients went onto receive a second-line TKI, and _
patients received third-line or later therapy.

e Of the . patients treated with a first-line TKI, . patients- achieved a
MMR or MR2 response, and the median time to response was || .

e A total of -patlents received a third-line TKI. Of these, l patlents-
achieved a MMR or MR2 response (median time to response was || Gz

¢ Excluding the three patients with the T315] mutation, 5-year OS at third-line was

A matching-adjusted indirect treatment comparison (MAIC) was conducted to
compare the TTD for asciminib vs ponatinib, nilotinib, and dasatinib for the
treatment of CML-CP patients who had received =2 prior TKls (Appendix I).

e Post-MAIC, the observed TTD curve for asciminib H substantially vs

ponatinib or dasatinib, || GGG s nilotinib.

e Median TTD for asciminib was not reached in the ASCEMBL trial. Post-MAIC
with ponatinib, median TTD for asciminib was || lllcompared with median
TTD of | llfor ponatinib. Post-MAIC with nilotinib and dasatinib, median
TTD was not reached.

¢ MAIC estimates suggest that asciminib offers improvements in both efficacy and
safety compared with conventional TKls (dasatinib, nilotinib, and ponatinib) in the
target population.

Safety of asciminib

Safety data from ASCEMBL suggests that asciminib 40 mg twice daily (BD) has a

better safety and tolerability profile than bosutinib 500 mg once-daily (OD) in

patients with CML-CP treated with two or more TKIs (data cut-off: 6" January

2021) (15)

¢ Adverse events (AEs) were experienced by - of patients in the asciminib
treatment group compared with [JJlij in the bosutinib treatment group.

e Exposure-adjusted incidence rates (per 100 patient treatment years [PTY]) of all
grade AEs (irrespective of study treatment relationship) were -per 100 PTY
and Jlflper 100 PTY with asciminib and bosutinib, respectively.

e All categories of AEs were - frequent in the asciminib treatment group (with
the exception of |

e Treatment discontinuation due to AEs was -in the asciminib arm compared
with the bosutinib treatment arm || respectively).

¢ AEs requiring dose interruptions or dose adjustments were reported

-frequently with asciminib than with bosutinib_,

respectively).

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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Cost-effectiveness of asciminib

e The economic analysis compares the lifetime costs and quality adjusted life
expectancy of asciminib compared to bosutinib, ponatinib, nilotinib and dasatinib
in patients with Ph+ CML-CP, previously treated with two or more TKis.

e The approach to the modelling of OS following discontinuation of third-line
treatment is based on the approach recommended by the ERG in TA401
(bosutinib), in which OS is the sum of TTD plus a fixed period of survival beyond
third-line treatment.

e Data on TTD for ponatinib and bosutinib include patients in the fourth-line
setting. While data for dasatinib and nilotinib do not include patients in the
fourth-line setting, this is largely due to the evolution of the CML treatments over
the last 10-15 years.

o At the patient access scheme (PAS) price for asciminib, and PAS price for
nilotinib, results of the cost-effectiveness analysis showed that:

o Compared with bosutinib, asciminib is associated with higher costs but also
higher quality-adjusted life years (QALYSs), resulting in an incremental cost-
effectiveness ratio (ICER) of (probabilistic) per QALY gained (il
deterministic).

o Compared with dasatinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of |} (probabilistic) of per QALY gained
( deterministic).

o Compared with nilotinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of [l (probabilistic) per QALY gained
( deterministic).

o When comparing asciminib to ponatinib, asciminib is associated with lower
costs and lower QALYSs, resulting in an ICER for ponatinib (when compared to
asciminib) of il (probabilistic) per QALY gained ([l deterministic).

e Scenario analysis in which survival following discontinuation of third-line
treatment is reduced generated lower ICERs. The presented cost-effectiveness
analysis could, therefore, be regarded as a conservative proxy assessment of
the cost-effectiveness of asciminib.

Added value of asciminib

Asciminib has been shown to provide a longer treatment duration compared with

bosutinib, the comparator within the ASCEMBL trial, and the cost-effectiveness

analysis has shown asciminib’s potential to be cost-effective compared with all
treatments, and in particular provide cost-savings compared to ponatinib.

Asciminib is an important addition to the available treatments for CML in patients

who have already progressed to third or later lines of treatment, offering improved

outcomes vs bosutinib, dasatinib and nilotinib, and cost savings compared to

ponatinib as well as an improved safety profile. Providing access to asciminib is a

cost-effective decision compared with the majority of TKls currently used in third-

line and later treatment setting.

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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B.1 Decision problem, description of the technology, and

clinical care pathway

B.1.1 Decision problem

This submission is for asciminib for treatment of adult patients with Philadelphia
chromosome-positive chronic myeloid leukaemia in chronic phase (Ph+ CML-CP),
previously treated with two or more tyrosine kinase inhibitors (TKIs) (third-line and
later). The submission covers the technology’s anticipated marketing authorisation
for this indication. The company submission is generally consistent with the final
National Institute for Health and Care Excellence (NICE) scope (16) and the NICE

reference case, with differences outlined in Table 1.

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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Table 1: The decision problem

Decision problem . e .
Final scope issued by NICE addressed in the company sR;t)lo:ale el i (e el k18
submission p
Population Adults with Ph+ CML-CP previously treated with As per NICE final scope N/A
P two or more TKls
Intervention Asciminib As per NICE final scope N/A
e Bosutinib As per NICE final scope N/A
e Dasatinib
Comparator(s) o
¢ Nilotinib
e Ponatinib
The outcome measures to be considered include: As per NICE final scope, with | ¢« MMR: Since the introduction of imatinib,
e Progression-free survival two additional outcome nearly all imatinib-treated patients
o I val measures (MMR and TTD) achieve normalised blood counts and
* verall surviva most achieve a complete cytogenetic
e Response rates response. There is evidence that
e Time to response achieving a MMR predicts superior long-
term clinical outcomes (24).
Outcomes
* Adverse effects of treatment « TTD: OS and PFS trial data from
* Health-related quality of life ASCEMBL are immature; TTD is an
important clinical outcome and is used
within the economic model to capture
that overall survival is the sum of time on
treatment and survival post-
discontinuation of third-line treatment.

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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Declslonproblem Rationale if different from the final NICE

Final scope issued by NICE addressed in the company
s . scope
submission
The reference case stipulates that the cost As per NICE final scope N/A

effectiveness of treatments should be expressed in
terms of incremental cost per quality-adjusted life
year. The reference case stipulates that the time
Economic analysis horizon for estimating clinical and cost effectiveness
should be sufficiently long to reflect any differences
in costs or outcomes between the technologies
being compared. Costs will be considered from an
NHS and Personal Social Services perspective.

Source: NICE (2021) (16)

Abbreviations: CML, chronic myeloid leukaemia; CP, chronic phase; MMR, major molecular response; N/A, not applicable; NICE, National Institute for Health
and Care Excellence; NHS, National Health Service; OS, overall survival; PFS, progression-free survival; Ph+, Philadelphia chromosome-positive; TKI,
tyrosine kinase inhibitor; TTD, time to treatment discontinuation.
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B.1.2 Description of the technology being appraised

The draft summary of product characteristics (SmPC) is presented in Appendix C.

Table 2 summarises the technology (asciminib) being appraised in this submission.

Table 2: Technology being appraised

UK approved name and brand name

Asciminib (Scemblix®)

Mechanism of action

Asciminib is an orally bioactive BCR-ABL1 inhibitor,
specifically targeting the ABL myristoyl pocket
(STAMP) inhibiting ABL1 kinase activity (11, 17).
Asciminib acts as an allosteric inhibitor that binds a
myristoyl site of BCR-ABL1, inhibiting kinase activity
(18). As the myristoyl pocket has a distinct
conformation, asciminib is selective for only ABL1, and
potentially ABL2 kinases, with a low-nanomolar-range
activity against unmutated BCR-ABL1 (18).
Autoinhibition of the ABL1 kinase occurs through
engagement of the myristoyl-binding site by the
myristoylated N-terminal — a negative regulatory motif
that locks the ABL1 kinase in the inactive state. On
fusion of ABL1 to BCR, the myristoylated N-terminal is
lost and the ABL1 kinase is activated. By allosterically
binding the myristoyl site, asciminib mimics myristate
and restores inhibition of BCR-ABL1 kinase activity
(Figure 1) (18).

Marketing authorisation/CE mark
status

A regulatory submission was made to the MHRA via
the ACCESS consortium route on the 28/07/21 (19).

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

o

Method of administration and dosage

e Asciminib is administered orally. Tablets should be
swallowed whole and should not be broken,
crushed, or chewed. Asciminib should be taken
without food, and food consumption should be
avoided for 22 hours before and 1 hour after
administration (17).

e Asciminib dosage was explored in a Phase | dose-
escalation study (NCT02081378) (18).1

o The recommended dose for patients with Ph+
CML-CP previously treated with 22 TKis is
80 mg, available as a 2 x 40 mg dose regimen
12 hours apart [focus of this submission] or as
an 80 mg once daily dose regimen.

Additional tests or investigations

No additional tests or investigations are needed
compared with current clinical practice.

List price and average cost of a
course of treatment

20 mg (6x10): [ NI

Daily cost:
List price mg/MU per | Daily dose Bzg
(£) pack (Mg/MU) £
2,400.00 80.00

Patient access scheme (if applicable)

40 mg (6x10):
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Daily cost:

List price mg/MU per | Daily dose | Daily
(£) pack (Mg/MU) cost

(£)
| 2,400.00 80.00

TPhase |, multi-centre, open-label, dose escalation study in adult patients with Ph+ CML-CP/AP,
previously treated with =2 different TKls or who have relapsed disease with presence of T315i
mutation after 21 TKI; and in adult patients with ALL and CML-BP relapsed/refractory to =21 prior TKI
or intolerant of TKls (18).

Abbreviations: ALL, acute lymphoblastic leukaemia; AP, accelerated phase; BD, twice-daily; BP, blast
phase; CML, chronic myeloid leukaemia; CP, chronic phase; OD, once-daily; Ph+, Philadelphia
chromosome-positive; RDI, relative dose intensity; TKI, tyrosine kinase inhibitor.

Figure 1: Binding of the myristoyl site of the BCR-ABL1 protein by asciminib

A Autoinhibition of ABL1 by Engagement B Loss of ABL1 C Allosteric Inhibition of BCR-ABL1
of Myristoyl-Binding Site Autoinhibition Due to Kinase Activity by Asciminib
BCR-ABL1 Translocation

——
m—-

QA

) Myristoylated
N-terminal

> R %Ascimimb

Inactive Active Active Active Inactive

Source: Hughes et al. 2019 (18).
B.1.3 Health condition and position of the technology in

treatment pathway

B.1.3.1 Disease overview

Chronic myeloid leukaemia (CML) is a cancer of the blood characterised by the
uncontrolled proliferation of myeloid cells in the bone marrow and subsequent
release into peripheral blood (1-3). CML is defined by the presence of the
Philadelphia chromosome (Ph). Presence of the Ph is an acquired abnormality in
haematopoietic stem cells (20), which results from a translocation between the long
arms of chromosomes 9 and 22 [t(9;22)] (21). This translocation involves the ABL1
(Abelson) protooncogene on chromosome 9, and the breakpoint cluster region
(BCR) gene on chromosome 22 (5). The molecular consequence of the 1(9,22)

translocation is the formation of the fusion protein BCR-ABL, an active cytoplasmic
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tyrosine kinase that can activate multiple signal-transduction cascades driving the
growth and differentiation of haematopoietic cells (20, 22, 23) (Figure 2).

Figure 2: The development of CML?
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TCML is initiated by expression of the BCR—ABL fusion gene product in self-renewing, HSCs. HSCs
can differentiate into CMPs, which then differentiate into GMPs; progenitors of G and M, and MEPs;
progenitors of RBCs and MEGs, which produce platelets). HSCs can also differentiate into CLPs,
which are the progenitors of lymphocytes such as T cells and B cells.

Source: Ren 2005 (24).

Abbreviations: BP, blast phase; CLP, common lymphoid progenitor; CML, chronic myeloid leukaemia;
CMP, common myeloid progenitor; CP, chronic phase; G, granulocytes; GMP,
granulocyte/macrophage progenitor; HSC, haematopoietic stem cell; M, macrophages; MEG,
megakaryocyte; MEP, megakaryocyte/erythrocyte progenitor; RBC, red blood cell.

CML is classified into one of three phases depending on the number of immature
blasts in the bone marrow or peripheral blood; chronic phase (CP), accelerated
phase (AP), or blast phase (BP) (4). The criteria for classifying these phases are
presented in Section B.1.3.4.1. At diagnosis, 90-95% of patients with CML present
in the CP (5-7), and up to 50% of patients with CML-CP are asymptomatic and
diagnosed by routine blood tests (14).

In the CP, mature granulocytes are still produced but there is an overproduction of
myeloid cells in the peripheral blood (6, 25). If CP is not treated successfully, it can

progress to AP and may be followed by BP, which is morphologically similar to acute
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leukaemia: differentiation of myeloid and/or lymphoid cells stops, and immature
blasts accumulate in the bone marrow and subsequently propagate tissues and
organs (6). Typically, the disease course from the CP to more advanced stages (AP
and BP) without treatment is 3.5-5 years (5, 26).

The only known risk factors for CML are high doses of ionizing radiation and
occupational exposure to benzene, evidenced by the increased incidence of all
leukaemia subtypes in atomic bomb survivors (27). There are no known genetic
predispositions for CML, no known oncogenic viruses associated with CML, and

disease onset is not generally considered to be preventable (27).

B.1.3.2 Epidemiology

According to Cancer Research UK (CRUK), leukaemia is the 12" most common
cancer type in the United Kingdom (UK), and CML accounts for approximately 8.4%
of all cases of leukaemia in adults in England (28, 29). In total, there are
approximately 720 new cases of CML each year in England (28). In UK,
approximately 44% of new CML cases occur in adults aged 265 years (2015-2017)
(28). In the UK, 46% of chronic myeloid leukaemia cases are in females, while 54%

are in males (28).
B.1.3.3 Burden of Disease
B.1.3.3.1 Clinical burden

B.1.3.3.1.1 Signs and symptoms

Fatigue is the most common and burdensome symptom reported among patients

with CML-CP receiving TKI therapy (8). Other commonly reported symptoms include
(8):

o Weight loss/loss of appetite
e Splenomegaly

e Skin rash

e Anaemia

Sweating

Drowsiness

Abdominal fullness

Sleep disturbances

Muscle soreness/cramping

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
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o Memory loss/difficulty in remembering

CML is also reported to interfere with general aspects of life, such as walking and

other daily activities (8).

B.1.3.3.1.2 Mortality

In England, CML accounts for approximately 191 deaths per year; in 2018, there
were an estimated 84 deaths in females and 107 deaths in males (30). The five-year
relative survival for CML in England between 2000 and 2007 was 53% and 47% for
males and females, respectively (31). Survival rates for patients with CML in England
are comparable to those reported in other European countries (Figure 3). Tyrosine
kinase inhibitors (TKI) have improved survival of patients with CML, with patients in
CP having a 2-year survival of 98% (10). However, for those patients whose disease
progresses to AP or BP, survival is poor and mean survival can be less than

24 months (5).

Figure 3: Age-standardised 5-year relative survival in patients with CML aged 215 years
(European Countries, 2000-2007)
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Source: Cancer Research UK (31).
B.1.3.3.2 Humanistic burden
Whilst TKls have improved the disease outcomes of CML, patients receiving TKI

therapy typically report worse quality of life (QoL) compared with the general
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population (32). In a United States (US) study of 62 patients with CML and 62 age-
and sex-matched controls, patients with CML reported significantly worse scores for
physical, role, emotional, cognitive, and social functioning scales (all p<0.001;
assessed via the Short Form 36-ltem [SF-36]) (32). Furthermore, patients receiving

TKls were more likely to report clinically meaningful depression and fatigue (32).

Self-reported anxiety and depression were assessed in another study of 1,169
patients with CML receiving TKI therapy between 2016 and 2018 (China). Anxiety
and depression were reported by 251 (22.4%) and 415 (37.1%) patients,
respectively (33). Multivariate analyses revealed that being female, lower education
level, comorbidities, advanced-line TKI-therapy, and longer TKIl-therapy duration

were significantly associated with more severe anxiety and/or depression (33).

The QoL of patients with CML receiving TKI therapy is important for treatment
adherence. In a study of 221 patients with CML in India, QoL scores were
significantly higher between adherent (n=99) and nonadherent (n=122) patients
(mean % standard error [SE]; 78.9+19.8 vs 64.4+24.7; p<0.001, higher scores denote
worse QoL ) (34). Studies examining adherence to TKIs have reported mixed results,
with adherence ranging from 14% (35) to 104% (36) and the symptom burden being

a common explanation for non-adherence (37).

B.1.3.3.3 Economic burden

The economic burden of CML is substantial when compared with that of other cancer
types and the general population. A retrospective analysis of claims data in the US
from 2000-2016 reported substantially higher costs among patients with CML
($82,054), compared with patients with other haematological cancers ($56,886) and
the general population without cancer ($56,886) (38).

The economic burden of CML and the treatment of the disease is also compounded
by TKI treatment failure. A retrospective analysis of claims data in the US between
2008 and 2011 compared mean all-cause follow-up healthcare resource utilisation
and costs per episode in patients with CML who experienced TKI treatment failure
(n=547) and patients who did not (n=547) (39). Patients with TKI failures had fewer
TKI prescription fills, but utilised other services (primarily inpatient services,
laboratory tests, and other services) to a significantly (p<0.05) greater degree

compared with non-failures (39). Subsequently, patients with TKI failures incurred
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higher medical costs than non-failures ($52,619 vs $18,180, respectively; p<0.05),
and these costs were not outweighed by lower pharmacy costs; resulting in
significantly higher overall costs ($103,857 vs $90,630, respectively; p<0.05) (2012
US dollars) (39). These results are consistent with another retrospective analysis of
claims data in the US from 2008—-2011, which reported that cost of failures increased

with each line of TKI treatment failure (40).

B.1.3.4 Clinical pathway of care

Treatment recommendations for the management of CML are provided by NICE (9)
(Section B.1.3.4.2). Other treatment guidelines relevant to England are also available
from the following bodies and are generally consistent with the NICE guidelines:

e European Society for Medical Oncology (ESMO), 2017 (7)

e European LeukemiaNet (ELN) expert panel, 2020 (41)
e The British Society of Haematology, 2020 (42).

B.1.3.4.1 Diagnosis and monitoring

CML is diagnosed by peripheral blood counts and morphological investigation of
bone marrow aspirates for cytogenetic analysis (7, 41, 42). Diagnosis is confirmed
by the identification of the Ph or BCR-ABL1 transcripts, or both (7). Approximately
95% of patients exhibit the Ph (or a variant) that is visible on conventional
cytogenetic analysis (42, 43). The remaining cases with a cryptic BCR-ABL1 fusion
may be detected by fluorescence in situ hybridisation (FISH) or reverse transcriptase
polymerase chain reaction (RT-PCR). Diagnosis may also include a physical
examination (e.g. of the spleen and liver). Detection of a BCR-ABL1 kinase domain
mutations, emergence of additional chromosome abnormalities (ACA) in Ph+ cells,

and bone marrow fibrosis can be predictors of adverse disease outcomes (7, 41, 42).

Following diagnosis, patients are assigned one of three disease phases: CP, AP, or
BP. Approximately 95% of patients are diagnosed with CML in the CP (the focus of
this submission) (44), which can last for several years and be asymptomatic for
many patients (25, 45). Disease can progress to a faster-progressing AP, followed
by transformation to BP. Progression to AP and BP are associated with burdensome
symptoms, TKI therapy resistance, and poor survival outcomes (46, 47). Variable
clinical and haematological definitions of AP and BP are provided by the World
Health Organization (WHO) and ELN (7); the ELN definition of AP and BP are
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provided in Table 3 due to these criteria being used in almost all clinical trials
assessing the efficacy of TKIs (including ASCEMBL) (7, 41).

Table 3: ELN definitions of AP and BP

Clinical criteria AP BP
Blast cell count® 15-29% 230%
Basophil countt >20% -
Decreased Platelet Yes —
countT

CCA/Ph+ Present -
Extramedullary - Present
involvement*

Source: ELN, 2017 and 2020 (7, 41).

TIn peripheral blood or in the bone marrow; *excluding liver or spleen; including lymph nodes, skin,
CNS, bone, and lung, fPersistent, unrelated to therapy.

Abbreviations: AP, accelerated phase; BP, blast phase; CCA, clonal chromosome abnormalities; ELN,
European LeukemiaNet; Ph, Philadelphia chromosome.

Periodic molecular and cytogenic monitoring is recommended to assess patient
response to TKI therapy. Assessment of molecular response is the strongest
predictor of disease outcomes, and must be assessed according to the International
Scale (IS) as the ratio of BCR-ABL1 transcripts to ABL1 transcripts (7, 41, 42). BCR-
ABLA1 transcript levels <0.1% are defined as a major molecular response (MMR)
(MR3). BCR-ABL1 transcript levels <0.01%® and <0.0032%?° are defined as a deep
molecular response (MR) (MR* or MR*?, respectively). A complete cytogenetic
response (CCyR) is defined by the absence of Ph+ metaphases or <1% BCR-ABL1

nuclei out of 2200 cells (7).

B.1.3.4.1.1 Current treatment

TKls remain the treatment of choice for all lines of therapy (7, 9, 41, 42). Whilst an
allogeneic stem cell transplantation (allo-SCT) is potentially curative, it is not a
therapeutic option for many patients due to patient/disease characteristics and

matched donor availability (48).

Choice of first-line TKI therapy for the management of patients with CML-CP is
guided by the disease phase and any pre-existing medical conditions, with imatinib
being recommended for the maijority of first-line patients (42). There are no studies

comparing the efficacy of third and later line TKls, hence, no treatment guidelines

b Or BCR-ABL not detectable with <10,000 ABL or 24 000 B-glucuronidase [GUS] transcripts.
¢ Or BCR-ABL not detectable with <32,000 ABL or 77,000 GUS transcripts.
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provide well-defined treatment recommendations regarding the TKI of choice at
sequent therapy line (7, 9, 41, 42). Consequently, the criteria for choice of second-
line TKI in patients resistant to/intolerant of first-line therapy are almost entirely
patient-related and depend on age, comorbidities, and the toxicity associated with
first-line TKI therapy (41).

B.1.3.4.2 NICE treatment guidelines

NICE guidelines for the treatment of CML in adult patients are presented in Table 4
(9). Choice of therapy at third or later line is not well defined in the NICE treatment
pathway for CML (9), and TKls are recommended at all lines of therapy: imatinib,
dasatinib, or nilotinib at first-line; and dasatinib, nilotinib, bosutinib, or ponatinib

recommended in previously treated patients requiring second- or later line therapy
(9).
The maijority (89.6%) of patients with CML-CP in England receive first-line treatment

with imatinib, followed by second-line treatment with nilotinib (58.2%) or dasatinib
(29.3%) (HMRN, September 2004—-August 2019; Section B.2.6.2)? (14).

4 The HMRN region covers the former two adjacent UK Cancer Networks with a total population of 3.8
million (Yorkshire and the Humber & Yorkshire Coast Cancer Networks) and collects detailed
information in all patients newly diagnosed with a haematological malignancy in the HMRN region.
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Table 4: NICE treatment guidelines for CML

Guideline
(Year)

Treatment

Recommendations

Untreated (first-line)

TA426 Dasatinib e Recommended for the treatment of untreated (first-line) Ph+
(2016) (Sprycel®) CML-CP
(2GTKI)
Nilotinib
(Tasigna®)
(2GTKI)
TA426 Imatinib Recommended for:
(2016) and (Glivec®) e The treatment of untreated (first-line) Ph+ CML-CP
TA70 (2003) | (1GTKI)

¢ Patients with Ph+ CML-CP who initially present in the AP or BP
¢ Patients who present in the CP and then progress to the AP or
BP if they have not received imatinib previously

Previously treated (second- or later line)

TA425 Dasatinib e Recommended for adult patients with CP or AP Ph+ CML who
(2016) (Sprycel®) cannot have imatinib or are imatinib-resistant

(2GTKI)

Nilotinib

(Tasigna®)

(2GTKI)
TA401 Bosutinib Recommended for patients with CP, AP, and BP Ph+ CML when:
(2016) (ggﬁ'u}yl]@) e Patients have previously received >1 TKI, and

( ) ¢ Imatinib, nilotinib, and dasatinib are not considered appropriate
TA451 Ponatinib Recommended for patients with CP, AP, and BP CML when:
(2017) (Iclusig®) e Patients are resistant to dasatinib or nilotinib

(3GTKI)

¢ Patients cannot tolerate dasatinib or nilotinib and for whom
subsequent treatment with imatinib is not clinically appropriate
o Patients are positive for the T315] gene mutation

Source: NICE treatment pathway for CML (9).

Abbreviations: 1/2/3GTKI, first/second/third generation tyrosine kinase inhibitor; AP, accelerated
phase; BP, blast phase; CML, chronic myeloid leukaemia; CP, chronic phase; NICE, National Institute
for Health and Care Excellence; Ph+, Philadelphia chromosome-positive; TKI, tyrosine kinase

inhibitor.

B.1.3.4.3

Pathway of care and the proposed positioning of asciminib

The clinical pathway of care for managing Ph+ CML-CP after two or more TKis is

presented in Figure 4; the proposed positioning of asciminib is included in the

pathway.
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Figure 4: Clinical pathway of care for managing Ph+ CML-CP (including the proposed
positioning of asciminib)’

Imatinib Imatinib®
NrTi]ZEIi:IIb Nilotinib* Any remaining TKls
Dasatinib Dasatinib* Allo-SCT*
Bosutinib
Ponatinib$®
Allo-SCT

Source: NICE treatment pathway for CML (9).

Tln clinical practice, imatinib is used for the treatment of second-line patients who are intolerant to a
prior TKI therapy, but not in the case of prior TKI resistance; $Dasatinib and nilotinib are
recommended for the treatment of patients with CML-CP who cannot have imatinib or their disease is
imatinib-resistant; {Bosutinib is recommended for patients with CML-CP who have previously
received >1 TKI and imatinib, nilotinib, and dasatinib are not considered appropriate; §Ponatinib is
recommended for patients with CML-CP who are resistant to dasatinib or nilotinib, cannot tolerate
dasatinib or nilotinib and for whom subsequent treatment with imatinib is not clinically appropriate, or
patients who are positive for the T315] gene mutation; 11Allo-SCT is used in clinical practice but is not
part of the NICE clinical pathway of care.

Abbreviations: Allo-SCT, allogeneic stem cell transplantation; Ph+ CML-CP, Philadelphia
chromosome positive chronic myeloid leukaemia-chronic phase.

B.1.3.5 Unmet need

Whilst the availability of several TKls has improved the life expectancy of patients
with CML-CP (10), there remains an unmet medical need for patients in the third-line
or later treatment setting who are resistant to/intolerant of early-line TKI therapy (10,
49, 50).

The majority of patients with CML-CP in the UK receive first-line treatment with
imatinib (14) (Section B.2.6.2). Among patients initiating first-line imatinib therapy in
the UK, approximately 40% of patients experience loss of response within the first-
year of treatment (14) (Section B.2.6.2). Approximately 30%—-50% patients
discontinue imatinib treatment within 5 years, with 5—7% of patients discontinuing
treatment due to TKIl intolerance and 15-20% due to TKI resistance (49, 51-53).
Consequently, 225% of patients with CML switch TKIs at least once during their
lifetime (54).

Each subsequent TKI therapy line can cause increased resistance, a lower treatment
response, and decreased survival (49, 55). A retrospective study of 90 patients with
CML (90% CML-CP) treated with first-line imatinib and second- or later line dasatinib
or nilotinib reported worse long-term clinical outcomes with later lines of therapy
(Brazil, January 2009—October 2017) (55). Five-year overall survival (OS) rates
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reduced significantly from 83% with first-line therapy to 77% with third- or later line
therapy (p=0.01) (55). Moreover, 8-year OS in patients who received three or more
lines of treatment was significantly lower compared with those who continued to
receive first-line imatinib therapy (22% and 83%, respectively p<0.01) (55). Poor
treatment response and adverse disease outcomes are consistently reported in

additional studies that have evaluated later-line TKI therapies (56-58).

Sequential TKI treatment can lead to the emergence of new mutations and currently
available TKls have limited sensitivity following the emergence of such mutations
(49, 59). ABL1 kinase domain mutations are primarily responsible for secondary
resistance to TKI therapy (60, 61). BCR-ABL1 kinase domain mutational analysis is
routinely undertaken following an inadequate TKI response to guide selection of the
most appropriate TKI; however, treatment options are limited (41). The most relevant
predictor of disease progression is the kinetics of response to treatment (62);
patients who do not achieve a reduction <10% BCR-ABL1 after 3 months with first-
line imatinib and second generation TKls have a higher risk of progression to AP,

and if disease progresses to BP survival is generally less than 1 year (41, 45, 62-65).

TKI-related toxicity is of high importance in CML due to many patients requiring
lifelong treatment (66). Currently available TKIs are associated with toxicities due to
their lack of specificity and consequent off-target activities (49). In some patients,
later-line TKI therapies are associated with a greater risk of adverse events (AEs),
which may ultimately lead to treatment intolerance, long-term safety issues, and
treatment discontinuation (49). Although most AEs initially occur early in the
treatment course, the onset of some toxicities can occur months, or even years, after
the start of therapy (66). Potential cardiovascular, metabolic, and pulmonary
toxicities associated with TKI treatments range from being chronically problematic
(e.g. hyperlipidaemia and pneumonitis) to potentially life-threatening (e.g. thrombosis
and heart failure) (66). Notably, the safety profile of ponatinib is a concern, with
ponatinib associated with cardiovascular and arteriothrombotic adverse events
(some irreversible) (67). The risk:benefit must therefore be carefully evaluated and
ponatinib is often only used in selected patients with fewer remaining treatment
options (67, 68).

New treatment approaches are needed to improve disease control, prevent

development of TKI resistance, prevent progression to advanced disease (AP and

Asciminib for treating chronic myeloid leukaemia after 22 tyrosine kinase inhibitors [ID3813]
© Novartis (2021). All rights reserved Page 25 of 242



BP), and alleviate TKI-related toxicity (50). In contrast to the currently available TKls
that target the BCR-ABL1 adenosine triphosphate (ATP) binding site, asciminib
specifically targets the myristoyl pocket of BCR-ABL1. Asciminib does not interact
with the ATP-binding site and therefore maintains activity against cells expressing
clinically observed ATP-binding TKIl-resistant mutations. It is anticipated that
asciminib’s novel mechanism will lead to lower rates of therapy resistance and off-

target toxicity for patients resistant to/intolerant of early-line TKils.

B.1.4 Equality considerations

It is not anticipated that the use of asciminib will be associated with any equality

issues.
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B.2 Clinical effectiveness

The ASCEMBL randomised controlled trial (RCT) in patients with chronic
myeloid leukaemia (CML) in the chronic phase (CP) previously treated with
22 prior tyrosine kinase inhibitors (TKls) showed that asciminib 40 mg twice-
daily (BD) was associated with improved outcomes vs bosutinib 500 mg
once-daily (OD) (primary evidence)® (12, 13)

e One RCT of asciminib (ASCEMBL) was identified. ASCEMBL included 233 adult
patients with Philadelphia chromosome positive (Ph+) CML-CP previously
treated with =2 prior TKls. The trial arms were:

o Asciminib 40 mg BD (n=157)

o Bosutinib 500 mg OD (n=76)

¢ In the ASCEMBL trial, asciminib 40 mg BD was associated with improved clinical
outcomes vs bosutinib 500 mg OD
o The study met its primary objective and showed a statistically significant and

clinically relevant treatment difference at Week 24 in major molecular
response (MMR) rate of 12.2% (95% CI: 2.19, 22.30, p-value: 0.029).

o Analysis of 48-week data showed that the time to achieve MMR was faster in
patients treated with asciminib (median time to MMR: | lll) compared
with bosutinib (median time to MMR: | Gz

o A higher proportion of asciminib-treated patients achieved MR*° vs bosutinib
( , respectively) in the 48-week data-cut.

o Complete cytogenetic response (CCyR) rates at Week 48 were [JJllin the
asciminib arm compared with n the bosutinib arm. The CCyR rate by
Week 48 was in the asciminib arm compared with_ i} in the bosutinib
arm.

The Haematological Malignancy Research Network (HMRN) report details the

findings of real-world disease management and outcomes in CML in England

(supporting evidence) (14)

e There were . newly diagnosed cases of CML-CP in England between the 15t
of September 2004 and the 315t of August 2019 (|l median age of

)

¢ Most patients were initially treated with a TKI (_received first-
line imatinib)

e A total of _ patients went onto receive a second-line TKI, and

I ticnts received third-or later line therapy. ||l was treated
with asciminib at tenth-line

e Ofthe -patients treated with a first-line TKI, -patients- achieved a

¢ The 24-week ASCEMBL CSR presents the primary analysis and provides baseline demographics
and disease characteristics, the primary efficacy endpoint, all patient-related outcomes,
pharmacokinetics, and resource utilisation (data cut-off: 251" May 2020) (12) (Sections B.2.6.1.3,
B.2.6.1.16—-B.2.6.1.20). All other efficacy and safety outcomes from the ASCEMBL trial are from the
latest data-cut off (6t January 2021; 48-week data) (13, 14). All data from the 24-week primary
analysis (data cut-off of 25" May 2020) are provided in Appendix M for completeness. Supporting
safety evidence is also provided by Study X2101 (data cut-off: 6th January 2021) in Appendix N.
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MMR or MR2 response, and the median time to response was [l
¢ A total of _ were treated with a third-line TKI. Of these- patients
- achieved a MMR or MR2 response, and the median time to response was

]

e Excluding the three patients with the T3151 mutation, 5-year OS at third-line
was [} and differed between choice of TKI therapy (JJlj and [l with
bosutinib and ponatinib, respectively)

A matching-adjusted indirect treatment comparison (MAIC) was conducted
to compare the TTD for asciminib vs the following comparators for the
treatment of CML-CP patients who had received 22 prior TKis: ponatinib,
nilotinib, and dasatinib (Appendix I).

o Post-MAIC, the observed TTD curve for asciminib-
when matched to ponatinib or dasatinib, while it when
matched to nilotinib.

e Median TTD for asciminib was not reached in the ASCEMBL trial. Post-MAIC
with ponatinib, median TTD for asciminib was ||l compared with median
TTD of | lfor ponatinib. Post-MAIC with nilotinib and dasatinib, median
TTD was not reached.

¢ MAIC estimates suggest that asciminib offers improvements in both efficacy
and safety compared with conventional TKls (dasatinib, nilotinib, and ponatinib)
in the target population.
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B.2.1 Identification and selection of relevant studies

Appendix D presents the full details of the process and methodology used to identify

and select the clinical evidence relevant to the technology being appraised.

A systematic literature review (SLR) was conducted' to identify relevant clinical
effectiveness studies in patients with CML-CP. Studies identified are listed in Table
5. The SLR identified a Phase | dose-escalation study for asciminib (X2101,
NCT02081378) (18, 69, 70); a Phase Ill randomised controlled trial (RCT) study of
asciminib vs bosutinib (ASCEMBL, NCT03106779) (abstract) (11); a Phase Il
randomised controlled trial (RCT) study of asciminib vs bosutinib (ASCEMBL,
NCT03106779) (abstract) (11); and publications of asciminib under the

compassionate use programme in Spain (71-73).

An internal clinical study report (CSR) detailing 24-week results from ASCEMBL is
also available (data cut-off: 25" May 2020) (12), as well as two internal reports
presenting efficacy and safety from the latest data cut of the ASCEMBL trial and
Study X2101 (safety only) (data cut-off of 61" January 2021; 48-week data) (13, 15).
In addition, an internal document that details the findings of real-world disease
management and outcomes in CML by the Haematological Malignancy Research
Network (HMRN) is available (14).

f Conducted on the 9t of November 2020 and updated on the 13t of May 2021.
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Table 5: Studies identified by the clinical effectiveness SLR?

Study

Intervention/s

Asciminib

Bosutinib

Ponatinib

Dasatinib

Nilotinib

Imatinib

Omacetax
ine

Olveremb
atinib

PF-114

Allogenic-
SCT

ASCEMBL (11)

v

v

X2101 (18, 69, 70)

v

Luna 2020 (71-73)

v

PACE (58, 74-78)

PEARL (79)

OPTIC (78, 80-84)

Cortes 2012 (85)

Tojo 2017 (86)

Khan 2017 (87)

Swaminathan 2018
(88)

OITI (89)

Chan 2020 (90)

Sasaki 2020 (91)

N ANENEENEENENENENENEN

Khoury 2012 (57,
92-98)

BYOND (99-108)

Garcia-Gutierrez
2019 (109)

Tiribelli 2018 (110)

Takahashi 2017
(111, 112)

Cortes 2019 (113)

N ERNEENEENE AN BTN

Giles 2010 (114)

Tan 2019 (115)

Rossi 2013 (116)

Ibrahim 2010* (56)
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Study

Intervention/s

Asciminib

Bosutinib

Ponatinib

Dasatinib

Nilotinib Imatinib

Omacetax
ine

Olveremb
atinib

PF-114

Allogenic-
SCT

Ongoren 2017
(117)

Garg 2009 (118)

Ribeiro 2015 (119)

Garcia-Gutierrez
2012* (120)

AN NI EEN

AN

CML-203 (121-123)

Jiang 2019 (124)

Turkina 2018 (125)

Lee 2014 (126)

Devos 2021 (127)

Gugliotta 2020
(128)

Chitanava 2021
(129)

Latagliata 2021
(130)

TOPASE (131)

v

1Two additional studies were identified as part of the SLR, but these are not included here as they exclusively enrolled patients positive for the T315I
mutation, which is not relevant to this submission; fPatients received dasatinib and/or nilotinib.
Abbreviations: SCT, stem cell transplant; SLR, systematic literature review.
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B.2.2 List of relevant clinical effectiveness evidence

The Phase Ill ASCEMBL RCT is considered the primary evidence in the submission.
The 24-week ASCEMBL CSR presents the primary analysis and provides baseline
demographics and disease characteristics, the primary efficacy endpoint, all patient-
related outcomes, pharmacokinetics, and resource utilisation (data cut-off: 25" May
2020) (12) (Sections B.2.6.1.3, B.2.6.1.16-B.2.6.1.20). All other efficacy and safety
outcomes from the ASCEMBL trial are from the latest data-cut off (6" January 2021;
48-week data) (13, 15). All data from the 24-week primary analysis (data cut-off of
25" May 2020) are provided in Appendix M for completeness. Supporting safety
evidence is also provided by Study X2101 (data cut-off: 6" January 2021) in
Appendix N.

Supporting evidence provided by the real-world study by the HMRN (12, 14). The
Phase | study (X2101, NCT02081378) results are not presented in this submission
as it was a first-in-human dose escalation study (18, 69, 70). The publications by
Luna et al. 2020 are not considered relevant to this submission due to its geography
(Spain) and most patients receiving 23 prior TKI therapies before initiating asciminib
(71-73).

B.2.2.1 Primary evidence

The ASCEMBL trial provides clinical effectiveness evidence for asciminib

40 mg twice daily (BD) within the indication being appraised (adult patients with Ph+
CML-CP previously treated with =2 prior TKIs) (12, 13). Details of this study are
provided in Table 6, Section B.2.3.1 (methodology), Section B.2.6.1 (clinical

effectiveness), and Section B.2.10 (adverse reactions).
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Table 6: Clinical effectiveness evidence — ASCEMBL

Study ASCEMBL (NCT03106779/CABL001A2301)

Study design Phase lll, open-label, active-controlled, multi-centre RCT (2:1)

Population Adult patients with Ph+ CML-CP previously treated with =2 prior
TKis

Intervention(s) Asciminib (40 mg BD) (n=157)

Comparator(s) Bosutinib (500 mg OD) (n=76)

Indicate if trial supports Yes v Indicate if trial used in the | Yes v

application for marketing economic model

authorisation No No

Rationale for use/non-use Pivotal trial comparing the efficacy and safety of asciminib 40 mg
in the model BD vs bosutinib 500 mg OD

Reported outcomes e MMR at 24 weeks (primary endpoint)
specified in the decision e MMR at 96 weeks

problem e Cytogenic response rate (complete, partial, major, minor,
minimal, no response) at all scheduled time points including 24,
48, and 96 weeks
¢ MMR at all scheduled data collection time points
e Time to MMR
e Duration of MMR
e Time to CCyR
e Duration of CCyR
e TTF
e PFS
e OS
e Safety of asciminib vs bosutinib
e Safety of asciminib when administered after bosutinib failure
All other reported e Trough plasma concentrations, PK parameters
outcomes

Source: Novartis (2021) (12, 13)

Abbreviations: ATP, adenosine triphosphate; BD, twice-daily; CCyR, complete cytogenic response;
CML, chronic myeloid leukaemia; CP, chronic phase; MMR, major molecular response; PFS,
progression-free survival; PK, pharmacokinetic; Ph+, Philadelphia chromosome-positive; OD, once-
daily; OS, overall survival; RCT, randomised controlled trial; TKI, tyrosine kinase inhibitor; TTF, time
to treatment failure.

B.2.2.2 Supporting evidence

An internal document that details the findings of real-world disease management and
outcomes in CML by the HMRN provides supporting evidence. The HMRN real-world
study describes the disease management and complete treatment pathways for
CML-CP with a focus on those treated with 22 TKiIs. Details of this evidence are
provided in Table 7, Section B.2.3.2 (methodology), and Section B.2.6.2 (clinical

effectiveness).

Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]
© Novartis (2021). All rights reserved
Page 33 of 242



Table 7: Clinical effectiveness evidence — HMRN real world evidence

Study HMRN real-world disease management and outcomes in CML

Study design Disease registry (population-based cohort) study

Population Adult patients with newly diagnosed CML-CP (ICD-0-3: 9875/3) by
HMDS (15t September 2004—31st August 2019) (Il

Intervention(s) e Asciminib (n=1)

Comparator(s) e Imatinib (-)

e Dasatinib (-)
« Nilotinib (Il
« Bosutinib (D
o Ponatinib (il

All outcomes are reported by treatment line and type of treatment

Indicate if trial Yes Indicate if trial used in | Yes v
supports application the economic model

for marketing No v No
authorisation

Rationale for use/non- Study investigating the real-world disease management, complete

use in the model treatment pathway and outcomes of CML-CP
Reported outcomes ¢ Response (MMR, £1% BCR-ABL1 or MR? or CCyR)
specified in the e Time to response
decision problem e 0S
e PFS
e TTD
e Duration of disease state
All other reported e Proportion of subjects with T315] mutation in patients who have not
outcomes responded to treatment

Source: HMRN (2021) (14).

Abbreviations: CCyR, complete cytogenic remission; CML, chronic myeloid leukaemia; CP, chronic
phase; HMDS, haematological malignancy diagnostic service; HMRN, haematological malignancy
research network; ICD-0-3, Classification of Diseases for Oncology, third edition; MMR, major
molecular response; MR, molecular response; OS, overall survival; PFS, progression-free survival;
TTD, time to discontinuation.
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B.2.3 Summary of methodology of the relevant clinical

effectiveness evidence

B.2.3.1 ASCEMBL - primary evidence

B.2.3.1.1 Trial design
ASCEMBL (CABL001A2301) is a Phase lll, randomised, multi-centre, open-label

study, which evaluated the efficacy and safety of asciminib 40 mg BD vs bosutinib
500 mg once-daily (OD) in adult patients with Ph+ CML-CP previously treated with
=2 prior TKls. Patients with CML-CP were enrolled in the study from 87 centres in
25 countries worldwide. Patients were randomised to receive either asciminib 40 mg
BD or bosutinib 500 mg OD (Section B.2.3.1.2).

Patients with documented treatment failure (not meeting adapted efficacy criteria
from 2013 ELN recommendations (132) [Section B.2.4.1.4.1] in either treatment arm)
discontinued study treatment. Patients in the bosutinib treatment arm meeting
treatment failure criteria had the option to switch to asciminib treatment within 96
weeks after the last patient was randomised to the study.9 Patients received
treatment for up to 96 weeks after the last patient received the first dose, or up to

48 weeks after the last patient had switched to asciminib treatment (whichever was
longer, unless patients had discontinued study treatment earlier). A schematic of the

study design is presented in Figure 5.

9 The efficacy data collected after the switch from patients switching to asciminib following bosutinib
failure were analysed separately as exploratory endpoints and not included for primary and secondary
study endpoints.
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Figure 5: Study design of ASCEMBL
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Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; CML, chronic myeloid leukaemia; CP, chronic phase; OD, once-daily;
TKI, tyrosine kinase inhibitor.

The ASCEMBL trial is currently ongoing (a 96-week analysis is planned, and data
are expected in Quarter 2 2022) (Section B.2.11). This submission presents the 24-
week analysis of the primary endpoint, patient-related outcomes, pharmacokinetics,
and resource utilisation (data cut-off: 251" May 2020) (12) (Section B.2.6.1.3). All
other efficacy and safety outcomes from the ASCEMBL trial are from the latest data-
cut off (61 January 2021; 48-week data) (13, 15). Patients who discontinued study
treatment at any time during the study will be assessed for survival and progression
to AP/BP for up to 5 years from the date when the last randomised patient received

the first dose (irrespective of treatment switch for patients failing bosutinib).

B.2.3.1.2 Randomisation

At baseline, patients were randomised in a 2:1 ratio to receive either asciminib
40 mg BD or bosutinib 500 mg OD. Due to cytogenetic response level to previous
treatment being correlated with better outcomes, randomisation was stratified by

cytogenetic response (CyR) status (133, 134):

e Major cytogenetic response (MCyR) (complete or partial)

o Complete cytogenetic response (CCyR): No Ph+ metaphases

o Partial cytogenetic response (PCyR): 1%—-35% Ph+ metaphases
e No MCyR (minor, minimal, or none)

o Minor: 36%—65% Ph+ metaphases

o Minimal: 66%—-95% Ph+ metaphases

o None: >95% Ph+ metaphases
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B.2.3.1.3 Eligibility criteria

The study population consisted of patients with CML-CP who had prior treatment

with 22 ATP binding site TKIs. Key eligibility criteria are presented in Table 8.

Table 8: Key eligibility criteriain ASCEMBL

Inclusion criteria Exclusion criteria
e Male or female 218 years of age with a ¢ Known presence of the T315I or V299L
diagnosis of CML-CP, who had received mutation at any time prior to study entry
prior treatment with 22 ATP binding site TKIs | ¢ Known second CP of CML after previous
(i.e. imatinib, nilotinib, dasatinib, radotinib or progression to AP/BP
ponatinib), and were treatment failure or e Previous treatment with a haematopoietic
intolerant to the most recent TKI SCT or patient planning to undergo allo-SCT
¢ Adequate liver and renal function as defined e Presence of cardiac or cardiac
per laboratory values repolarisation abnormality, including history
e ECOGPS of =2 of MI, angina pectoris, CABG, clinically
¢ Electrolytes (as per central laboratory tests) significant cardiac arrhythmias, risk factors
within normal limits or corrected to be within for TdP, concomitant medication(s) with a
normal limits with supplements prior to first “Known risk of TdP”
dose of study medication e Severe and/or uncontrolled concurrent
¢ Avoiding consumption of grapefruit, Seville medical disease that in the opinion of the
oranges, or products containing the juice of investigator could cause unacceptable
each during the entire study and preferably 7 safety risks or compromise compliance with
days before the first dose of study the protocolt
medications, due to potential CYP3A4 e History of acute pancreatitis (within 1 year of
interaction with the study medications®. study entry or past medical history of
e Evidence of typical BCR-ABL1 transcript chronic pancreatitis), acute or chronic liver
(e14a2 and/or e13a2) at the time of disease, infections (HIV, HBV, HCV),
screening. impaired Gl function or Gl disease, other
active malignancy within 3 years prior to
study entryT
e Known presence of significant congenital or
acquired bleeding disorder unrelated to
cancer
e Treatment with moderate or strong inducers/
inhibitors of CYP3A that cannot be
discontinued =1 week prior to study
treatment commencement
e Previous treatment with or known/
suspected hypersensitivity to
asciminib/bosutinib or any of its excipients
o Participation in a prior investigational study
within 30 days prior to randomisation or
within 5 half-lives of the investigational
product
e Pregnant or nursing (lactating) women, and
women of child-bearing potential$

Source: Novartis (2021) (12).

TE.g. uncontrolled diabetes, active or uncontrolled infection, pulmonary hypertension); *orange juice
was allowed; Twith the exception of previous or concomitant basal cell skin cancer and previous
carcinoma in situ treated curatively; Sunless they are using highly effective methods of contraception
during dosing and for 3 days after last dose of asciminib and one month after last dose of bosutinib.
Abbreviations: AP, accelerated phase; ATP; adenosine triphosphate; BP, blast phase; CABG,
coronary artery bypass graft; CML, chronic myeloid leukemia; CP, chronic phase; ECOG, Eastern
Cooperative Oncology Group; Gl, gastrointestinal; HBV, chronic hepatitis B; HCV, chronic hepatitis C;
HIV, human immunodeficiency virus; Ml, myocardial infarction; PS, performance status; SCT, stem
cell transplant; TdP, Torsades de Pointes; TKI, tyrosine kinase inhibitor.
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B.2.3.1.4 Trial drugs and concomitant medications

Intervention: The intervention was asciminib 40 mg BD provided as tablets to be
taken orally. Asciminib was taken in a fasted state; food was to be avoided for

=2 hours before the dose and for 21 hour after the dose (water was permitted).

Selection of the asciminib 40 mg BD dosing schedule was based on the PK, efficacy,
and safety data available from the Phase | dose escalation study (X2101,
NCT02081378) (18, 69, 70). In Study X2101, patients with CML-CP previously
treated with =2 prior TKIs received increasing doses of oral asciminib monotherapy
(10 mg—200 mg on a continuous BD schedule). The maximum tolerated dose for
asciminib monotherapy in patients with CML-CP was not achieved; based on the
totality of available data, the 40 mg BD dose was selected as the recommended

dose.

Comparator: The study comparator was bosutinib 500 mg OD provided as tablets to

be taken orally in a fed state.

B.2.3.1.4.1 Permitted dose adjustments and interruptions of study treatment

Dose escalation of asciminib beyond the standard dose of 40 mg BD was not
permitted. Dose escalation of bosutinib to 600 mg daily was permitted in patients
who were taking 500 mg daily, did not have 2grade 3 AEs and who:

e did not reach complete haematological response (CHR) by Week 8, or
« did not reach complete cytogenetic response (CCyR) by Week 12.

For patients who were unable to tolerate the protocol-specified dosing schedule,
dose interruptions and/or reductions were either recommended or mandated to allow

patients to continue study treatment Table 9.

Table 9: Dose reduction steps for asciminib and bosutinib

Dose levels Asciminib Bosutinib

Starting dose level | 40 mg tablet BD (total daily dose 80 mg) | 500 mg (1 x 500 mg tablet OD)
Dose level —1 20 mg tablet BD (total daily dose 40 mg) | 400 mg (4 x 100 mg tablet OD)
Dose level -2 Not allowed 300 mg (3 x 100 mg tablet OD)

Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; OD, once-daily.
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B.2.3.1.4.2 Concomitant medications

The use of any concomitant medication/therapies deemed necessary for the
supportive care of the patient were permitted; except those specifically prohibited
(Table 10).

Table 10: Prohibited concomitant medications for patients on asciminib and bosutinib

Asciminib Bosutinib
e Other anticancer drugst e Other anticancer drugs
e Strong CYP3A4/5 inhibitors/ inducers, e Strong or moderate CYP3A
and strong UGT1A/2B inducers inhibitors/inducers
e Drugs with a “Known”, “Possible” or e pH altering medications
“Conditional” risk of TdP*
e Herbal preparations/medications

Source: Novartis (2021) (12).

TThe administration of any other anticancer agents including chemotherapy and biologic agents is not
permitted except for anti-cancer treatments of newly diagnosed solid cancers (e.g. prostate cancer)
that would not impact the level of minimal residual disease of patients. These patients may remain in
the current study after consultation with Novartis; *If concomitant administration of drugs with a
“Known risk of TdP” was required and could not be avoided, then study drug was to be interrupted. If,
based on the investigator assessment and clinical need, study treatment was to be resumed, close
ECG monitoring was advised. If during the study, concomitant administration of a drug with “Possible
risk” or “Conditional risk of TdP” was required, based on the investigator assessment and clinical
need, study treatment could be continued under close ECG monitoring to ensure patient safety.
Abbreviations: ECG, electrocardiogram; TdP, Torsades de Pointes.

B.2.3.1.5 Outcomes specified in the scope/used in the model

Outcomes specified in the scope relate to primary and secondary endpoints in the

trial. Descriptions of study assessments are provided in Table 11.

¢ Primary outcome: MMR rate at 24 weeks while on study treatment without meeting
any treatment failure criteria (Section B.2.4.1.4.1) prior to 24 weeks.

+ Key secondary outcome: MMR rate at 96 weeks while on study treatment without
meeting any treatment failure criteria (Section B.2.4.1.4.1) prior to 96 weeks (data
not presented as part of this submission").

e Other secondary outcomes: Additional MMR outcomes, cytogenic response, time
to treatment failure (TTF), progression free survival (PFS), OS, and safety.

o Exploratory outcomes: Efficacy in the switch analysis population, pharmacokinetic
(PK) analyses, biomarkers, PROs, and resource utilisation.

h The ASCEMBL trial is currently ongoing with a 96-week analysis planned. This submission presents
the results of the 24-week and 48-week data cuts.
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Table 11: Study assessments

Study assessment

| Description

Assessments specified in the scope

MMR, response rate,
time to response

Molecular response

¢ Rate of MMR (MMR defined as a 23.0 log reduction in BCR-ABL1
transcripts compared with the standardised baseline equivalent to
<0.1% BCR-ABL1/ABL % by ISt)

e Time to MMR
e Duration of MMR?

Cytogenic response

e Defined as complete (CCyR), partial (PCyR), major (MCyR), minor
(mCyR), or minimal response and no response*

e Time to CCyR
e Duration of CCyRf"

PFS PFS during the time from randomisation to the earliest occurrence of
documented disease progression to AP/BP or the date of death from any
cause

0s OS during the time from randomisation to the date of death

Disease progression

TTF from time of randomisation to an event of treatment failure$

Adverse effects of

Type, frequency and severity of AEs, changes in laboratory values that
fall outside the pre-determined ranges, clinically notable ECG, and other

treatment safety data (vital signs, physical examination)
Measure the impact of treatment on PROs, including CML-specific
symptoms, patient QoL, and impact on work productivity and activity
impairment with the following measures/questionnaires:
e EQ-5D-5L
o WPAI
e PGIC

Other assessments

Trough plasma concentrations, PK parameters in full PK group: Cmax,

PK Tmax, AUCO-12h, CL/F
o Biomarker assessments in bone marrow samples
. ¢ Characterisation of low-level mutations in BCR-ABL1 gene
Biomarkers

¢ Cytokine analysis
e Pharmacogenetics or drug metabolism genetics
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Study assessment | Description

Assessments specified in the scope

Including, hospitalisation, emergency room, GP, specialist, and urgent

Resource utilisation .
care visits

Source: Novartis (2021) (12).

tPatients not achieving MMR or missing PCR evaluations were considered ‘nonresponders’; patients
discontinuing treatment prior to 24 weeks or meeting any treatment failure criteria (Section
B.2.4.1.4.1) prior to 24 weeks were considered as not having achieved MMR; $CCyR: 0% Ph+
metaphases, PCyR: >0 to 35% Ph+ metaphases, MCyR: 0 to 35% Ph+ metaphases, mCyR: >35 to
65% Ph+ metaphases, minimal: >65 to 95% Ph+ metaphases, none: >95 to 100% Ph+ metaphases;
{IDefined as the time from the date of first documented MMR/CCyR to the earliest date of loss of
MMR/CCyR, progression to AP or BP, or CML-related death; §Treatment failure defined as: No CHR
or >95% Ph+ metaphases at 3 months post-randomisation or thereafter; BCR-ABL1 ratio >10% IS
and/or >65% Ph+ metaphases at 6 months post-randomisation or thereafter; BCR-ABL1 ratio >10%
IS and/or >35% Ph+ metaphases at 12 months post-randomisation or thereafter; Loss of CHR, CCyR
or PCyR at any time after randomisation; Detection of new BCR-ABL1 mutations that potentially
cause resistance to study treatment at any time after randomisation; Confirmed loss of MMR in two
consecutive tests; New clonal chromosome abnormalities in Ph+ cells: clonal chromosome
abnormalities (CCA)/Ph+: at any time after randomisation; Discontinuation from randomised treatment
for any reason.

Abbreviations: AE, adverse event; AP, accelerated phase; AUC, area under the curve; BP, blast
phase; CCyR, complete cytogenetic response; CL/F, clearance; Cmax, maximum concentration;
CML, chronic myeloid leukaemia; ECG, echocardiogram; IS, international scale; MCyR, major
cytogenetic response; mCyR, minor molecular response; MDASI, M.D. Anderson Symptom Inventory;
MMR, major molecular response; OS, overall survival; PCR, polymerase chain reaction; PCyR, partial
cytogenetic response; PFS, progression-free survival; PGIC, patient global impression of change;
Ph+, Philadelphia chromosome positive; PK, pharmacokinetic; PRO, patient related outcome; QoL,
quality of life; Tmax; time to maximum concentration; TTF, time to treatment failure; WPAI, work
productivity and activity impairment

B.2.3.1.5.1 Primary endpoint: MMR rate at 24 weeks

Treatment goals in CML have evolved over time with the introduction of imatinib in
2001, now nearly all imatinib-treated patients achieve normalised blood counts and
most achieve a CCyR. There is evidence that achieving a major molecular response
(MMR) predicts superior long-term clinical outcomes (e.g. PFS) (135).

Additionally, achieving a MMR (BCR-ABL1 <0.1%) predicts a CML-specific survival
close to normal as disease progression is uncommon once this level of cytoreduction
has been achieved (136, 137).

The primary endpoint in ASCEMBL was MMR at 24 weeks while on study treatment
without meeting any treatment failure criteria’. MMR was defined as a 23.0 log

i Treatment failure was based on adapted ELN criteria for failure of second-line treatment:
No CHR or >95% Ph+ metaphases at 3 months after randomisation or thereafter; BCR-ABL1 ratio
>10% IS and/or >65% Ph+ metaphases at 6 months after randomisation or thereafter; BCR-ABL1
ratio >10% IS and/or >35% Ph+ metaphases at 12 months after randomisation or thereafter; Loss of
CHR, CCyR or PCyR at any time after randomisation; Detection of new BCR-ABL1 mutations that
potentially cause resistance to study treatment at any time after randomisation; Confirmed loss of
MMR in two consecutive tests; New clonal chromosome abnormalities in Ph+ cells: clonal
chromosome abnormalities (CCA)/Ph+: at any time after randomisation; Discontinuation from
randomised treatment for any reason
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reduction in BCR-ABL1 transcripts from the standardised baseline equivalent

to <0.1% BCR-ABL1 or percent of BCR-ABL1 transcripts vs control gene (on the
IS). BCR-ABL1 transcript levels <0.1% are defined as a MMR (MR?). BCR-ABL1
transcript levels <0.01% (MR*) and <0.0032% (MR*%) are defined as a deep MR.

B.2.3.1.5.2 EQ-5D-5L

EQ-5D-5L is a two-part standardised instrument for measuring health outcomes in a
wide range of health conditions and treatments. It consists of a descriptive system
and a visual analogue scale (EQ VAS). The descriptive system comprises the
following 5 dimensions: mobility, self-care, usual activities, pain/discomfort and
anxiety/depression. Each dimension has 5 levels: no problems, slight problems,
moderate problems, severe problems and extreme problems (or unable to perform
the activity). The EQ VAS records the respondent’s self-rated health on a vertical,
VAS where the endpoints are labelled ‘best imaginable health state’ and ‘worst
imaginable health state’. The health states derived from the descriptive system can
be summarised into a single index score that provides a simple measure of health for

clinical and economic appraisal.

Patients with an evaluable baseline score and at least one evaluable post baseline
score during the treatment period were included in the change from baseline
analyses. Missing data items in a scale were handled according to the manual for
each instrument. No imputation was applied if the total or subscale scores are
missing at a visit. EQ-5D-5L data was were collected in ASCEMBL (12, 138) at
baseline, and then at Weeks 4, 8, 12, 16, 24, 36, 48, and 96. These were mapped
onto EQ-5D-3L responses, as suggested by NICE, using the mapping algorithm
developed by van Hout and colleagues (139, 140). This is aligned with NICE’s
preferred approach that the EQ-5D-3L should be used for reference-case analyses
until further research is undertaken to better understand the impact of adopting the
EQ-5D-5L, as per their position statement last updated in October 2019 (141), as
well as the proposals in the recent methods review consultation (142). A repeated
measures model for longitudinal data was used to estimate differences between
treatment arms. The repeated measures model included terms for treatment arm,
treatment status (on/off), time, baseline value as main effects, and an interaction

term for treatment by time (results presented in Section B.2.6.1.18). Data were also
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examined with a generalised linear model (GLM). Data were insufficient to support

analysis by progression status or proximity to death.

B.2.3.1.6

Baseline demographic characteristics

Details of the baseline demographic characteristics are provided in Table 12. The

mean age of patients in the study was 51 years. Most patients were White (74.7%)

and almost all patients (98.7%) had a baseline Eastern Cooperative Oncology Group

(ECOG) performance status of 0 or 1. The two treatment arms were well-balanced

for the demographic characteristics assessed, with only small differences observed

in ethnicity and sex. There were fewer Hispanic/Latino patients in the asciminib arm

(9.6%) compared with the bosutinib arm (22.4%), and the proportion of males was

higher in the asciminib arm (52.2%) compared with the bosutinib arm (40.8%).

Table 12: Baseline demographic characteristics

Demographic variable Asciminib Bosutinib All patients
40 mg BD 500 mg OD
(N=157) (N=76) (N=233)

Age (years) mean + SD 51.0 £ 13.49 51.0 £ 13.95 51.0 £ 13.61
Age category, n (%)

18-<65 years 128 (81.5) 61 (80.3) 189 (81.1)

65-<75 years 25 (15.9) 13 (17.1) 38 (16.3)

275 years 4 (2.5) 2(2.6) 6 (2.6)

<65 years 128 (81.5) 61 (80.3) 189 (81.1)

265 years 29 (18.5) 15 (19.7) 44 (18.9)
Sex (female), n (%) 75 (47.8) 45 (59.2) 120 (51.5)
Ethnicity, n (%)

Hispanic or Latino 15 (9.6) 17 (22.4) 32 (13.7)

Not Hispanic or Latino 102 (65.0) 43 (56.6) 145 (62.2)

Not reported 23 (14.6) 11 (14.5) 34 (14.6)

Unknown 17 (10.8) 5 (6.6) 22 (9.4)
BMI, kg/m?

N 152 76 228

mean + SD 27.9+6.52 274 +7.16 27.7+6.73
ECOG performance status, n (%)

0 126 (80.3) 62 (81.6) 188 (80.7)

1 28 (17.8) 14 (18.4) 42 (18.0)

2 2(1.3) 0 2(0.9)

Missing 1 (0.6) 0 1(0.4)

Source: Novartis (2021) (12).

Abbreviations: BD, twice-daily; BMI, body mass index; ECOG, Eastern Cooperative Oncology Group;
OD, once-daily; SD, standard deviation.
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B.2.3.1.7 Baseline disease characteristics

Median time since initial diagnosis was 3.8 years and 5.1 years in the asciminib and
the bosutinib arms, respectively. Disease history regarding extramedullary

involvement was well balanced (Table 13).

Table 13: Baseline disease characteristics

Disease history Asciminib Bosutinib All patients
40 mg BD 500 mg OD
(N=157) (N=76) (N=233)

Time since initial diagnosis of CML (years)

Mean + SD | 62+575 | 7.0+563 | 65%571
Any extramedullary involvement, n (%)

Yes | 861 | 4(63) | 12(2
Location of extramedullary involvement - n (%)

Spleen 8(5.1) 4 (5.3) 12 (5.2)

Liver 1(0.6) 1(1.3) 2(0.9)

Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; CML, chronic myeloid leukaemia; OD, once-daily; SD, standard
deviation.

B.2.3.1.7.1 Bone marrow aspirate analysis at baseline

Based on the randomisation data collected in the interactive response technology
(IRT) system, 46 patients (29.3%) in the asciminib arm and 22 patients (28.9%) in
the bosutinib arm were in MCyR at baseline. However, according to baseline bone
marrow aspirates, 28.0% of patients in the asciminib arm and 27.6% of patients in
the bosutinib arm were classified as MCyR. Some patients had a missing MCyR
status at baseline due to either a missing bone marrow aspirate (BMA), a BMA with
insufficient quality, or with less than 20 metaphases examined (22.3% in the

asciminib arm and 11.8% in the bosutinib arm) (Table 14).
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Table 14: Bone marrow aspirate analysis at baseline (FAS)

Asciminib Bosutinib
BM evaluation 40 mg BD 500 mg OD
(N=157) (N=76)
Blasts (%) in BM
N 139 69
Mean £ SD 1.42 + 1.698 1.76 £ 2.192
Blasts (%) in BM category, n (%)
0% 34 (21.7) 9(11.8)
>0-<5% 97 (61.8) 56 (73.7)
25-<15% 8(5.1) 4 (5.3)
215% 0 0
Missing 18 (11.5) 7(9.2)
Promyelocytes (%) in BM
N 134 68
Mean + SD 3.55+4.175 2.81+2.989
Blasts + promyelocytes (%) in BM (derived)
N 140 71
Mean £ SD 4.81 + 4.556 4.40 + 3.932
Any other chromosomal abnormalities in Ph+ metaphases, n (%)
Yes 16 (10.2) 16 (21.1)
No 129 (82.2) 58 (76.3)
Missing 12 (7.6) 2 (2.6)
Any other chromosomal abnormalities in Ph- metaphases, n (%)
Yes 11 (7.0) 9(11.8)
No 134 (85.4) 65 (85.5)
Missing 12 (7.6) 2 (2.6)
Ph+ metaphases (%) in BM
N 122 67
Mean £ SD 61.63 £ 39.481 | 64.37 £ 38.754
Percentage Ph+ metaphases category, n (%)
>95% 41 (26.1) 25 (32.9)
>65%—-95% 26 (16.6) 13 (17.1)
>35%—65% 11 (7.0) 8 (10.5)
>0%—-35% 25 (15.9) 16 (21.1)
0% 19 (12.1) 5 (6.6)
Missing 35 (22.3) 9(11.8)
Major cytogenetic response, n (%)
Yes 44 (28.0) 21 (27.6)
No 78 (49.7) 46 (60.5)
Missing® 35 (22.3) 9(11.8)

Source: Novartis (2021) (12).

fIncludes BMA missing, BMA with insufficient quality and BMA with less than 20 metaphases

examined

Abbreviations: BD, twice daily; BM, bone marrow; FAS, full analysis set; Ph- Philadelphia
chromosome negative; Ph+ Philadelphia chromosome positive; OD, once-daily; SD, standard

deviation.
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B.2.3.1.7.2 BCR-ABL1 gene mutations

At Week 1 Day 1, the proportion of patients with 21 mutation in the BCR-ABLA1
oncoprotein was 12.7% in the asciminib arm compared with 13.2% of patients in the
bosutinib arm. T315] mutations were observed in three patients (1.9%) in the
asciminib arm and one patient (1.3%) in the bosutinib arm, and V299L mutation was
observed in one patient (1.3%) in the bosutinib arm (Table 15). As per exclusion

criteria, these patients were discontinued from the study.

Table 15: BCR-ABL1 gene mutation status by the central laboratory (Week 1 Day 1) (FAS)

Asciminib Bosutinib All patients
Mutation 40 mg BD 500 mg OD
(N=157) (N=76) (N=233)
n (%) n (%) n (%)
F317L 3(1.9) 2(2.6) 5(2.1)
T315I 3(1.9) 1(1.3) 4(1.7)
Y253H 3(1.9) 0 3(1.3)
F359V 3(1.9) 0 3(1.3)
G250E 2(1.3) 0 2(0.9)
E255K 2(1.3) 0 2(0.9)
E255V 1(0.6) 1(1.3) 2(0.9)
M244V 0 2(2.6) 2(0.9)
E459K 1(0.6) 0 1(0.4)
E462K 1 (0.6) 0 1(0.4)
F359C 1(0.6) 0 1(0.4)
F359I 0 1(1.3) 1(0.4)
F486S 1(0.6) 0 1(0.4)
L248V 1 (0.6) 0 1(0.4)
Q252H 0 1(1.3) 1(0.4)
R473Q 0 1(1.3) 1(0.4)
V299L 0 1(1.3) 1(0.4)
W478R 1 (0.6) 0 1(0.4)
Patients with any mutation 20 (12.7) 10 (13.2) 30 (12.9)
Patients with multiple mutations 3(1.9) 0 3(1.3)

Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; FAS, full analysis set; OD, once-daily.

B.2.3.1.7.3 Relevant medical history and ongoing conditions

Overall, 91.1% of patients in the asciminib arm and 94.7% in the bosutinib arm had
at least one medical condition. A higher number of cardiac disorders (19.7% vs
10.5%, respectively) and respiratory, thoracic, and mediastinal disorders (24.8% vs
19.7%, respectively) were reported in patients in the asciminib arm compared with
the bosutinib arm. In contrast, there were fewer surgical and medical procedures
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(25.5% vs 42.1%, respectively), gastrointestinal disorders (26.1% vs 38.2%,
respectively), vascular disorders (43.3% vs 52.6%, respectively), immune system
disorders (3.2% vs 10.5%, respectively), and endocrine disorders (5.1% vs 10.5%,

respectively) in patients in the asciminib arm relative to the bosutinib arm.

B.2.3.1.8 Prior antineoplastic medications

Patients were heavily pre-treated, with approximately half of the patients receiving
study treatment as third-line therapy. In the asciminib arm 52.2% of patients received
asciminib as third-line therapy and 47.8% as fourth- or later line, while 39.5%
received bosutinib as third-line therapy and 60.5% as fourth- or later line. Most
patients entered the study due to lack of efficacy with their last TKI therapy (Table
16).

Table 16: Prior antineoplastic therapy (FAS)

Asciminib Bosutinib All patients
40 mg BD 500 mg OD
(N=157) (N=76) (N=233)

Prior TKils, n (%)

Dasatinib 131 (83.4) 65 (85.5) 196 (84.1)

Imatinib 130 (82.8) 63 (82.9) 193 (82.8)

Nilotinib 104 (66.2) 56 (73.7) 160 (68.7)

Ponatinib 23 (14.6) 18 (23.7) 41 (17.6)

Other 5(3.2) 4 (5.3) 9(3.9)

Radotinib 4 (2.5) 2 (2.6) 6 (2.6)
Number of prior TKils, n (%)

2 89 (56.7) 33 (43.4) 122 (52.4)

3 53 (33.8) 33 (43.4) 86 (36.9)

4 14 (8.9) 7(9.2) 21 (9.0)

25 1(0.6) 3(3.9) 4(1.7)
Number of lines of prior TKI therapy, n (%)

2 82 (52.2) 30 (39.5) 112 (48.1)

3 44 (28.0) 29 (38.2) 73 (31.3)

4 24 (15.3) 10 (13.2) 34 (14.6)

25 7 (4.5) 7(9.2) 14 (6.0)
Reason to discontinue last TKI, n (%)

Lack of efficacy 95 (60.5) 54 (71.1) 149 (63.9)

Lack of tolerability 59 (37.6) 22 (28.9) 81 (34.8)

Other 3(1.9) 0 3(1.3)
Prior non-TKI therapies

No 101 (64.3) 51 (67.1) 152 (65.2)

Yes 56 (35.7) 25 (32.9) 81 (34.8)

Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; FAS, full analysis set; OD, once-daily; TKI, tyrosine kinase inhibitor.
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B.2.3.1.9 Concomitant medications

In total, 86.5% and 96.1% of patients required concomitant medications in the

asciminib and bosutinib treatment arms, respectively. The concomitant medications

by Anatomical Therapeutic Chemical (ATC) class that were reported more frequently

in the bosutinib arm relative to asciminib arm (with a 210% relative difference)

included:

¢ Alimentary tract and metabolism (65.4% in the asciminib arm vs 82.9% in the
bosutinib arm)

o Systemic hormonal preparations, excluding sex hormones and insulins (14.1% in
the asciminib arm vs 26.3% in the bosutinib arm).

In contrast, medications belonging to musculoskeletal system (46.2% vs 26.3%,
respectively) and anti-infectives for systemic use (36.5% vs 22.4%, respectively)

were reported more frequently in the asciminib arm compared with the bosutinib arm.
B.2.3.2 HMRN real world evidence — supporting evidence

B.2.3.2.1.1 Study design

The Haematological Malignancy Research Network (HMRN) is an ongoing
population-based cohort, which was established in 2004 to provide robust,
generalisable data to inform clinical practice and research. The HMRN region covers
the former two adjacent UK Cancer Networks with a total population of 3.8 million
(Yorkshire and the Humber & Yorkshire Coast Cancer Networks) and collects
detailed information about all haematological malignancies diagnosed in the region.
This is done for all patients newly diagnosed with a haematological malignancy in the
HMRN region. CML diagnosis is based on the demonstration of a BCR-ABL fusion
transcript expressed by the Ph by real-time quantitative polymerase chain reaction
(RQ-PCR) and/or the demonstration of 1(9;22)(q34;911) by conventional karyotyping
or interphase FISH. As per standard practice, response to therapy is monitored

using either molecular and/or cytogenetic tests.

B.2.3.2.1.2 Data collection

Data collection was initiated 6 months after date of diagnosis; research nurses
working to agreed operating procedures and data standards visited each of the
14 hospitals in the region and abstracted a core clinical dataset from the patients’
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medical records. The information collected included demographic details, baseline
blood count data, and first-line treatment. Further data abstraction from medical
records provided information on subsequent treatment lines. Information on date and
cause of death were obtained from the National Health Service (NHS) Central

Register.

B.2.3.2.1.3 Data analysis and study outcomes

Analysis included adult (=18 years) patients newly diagnosed with CML-CP between
the 15t of September 2004 and the 315t of August 2019 whilst resident in the HMRN
region and treated within the network. Patients were described in terms of their
baseline demographic and prognostic characteristics, and each patient’s treatment
pathway characterised from date of diagnosis to date of death or, for patients still

alive, end of follow up. Reported outcomes are described in Table 17.

Table 17: Outcomes reported in HMRN real world evidence

Outcome Methodology

MMR <0.1% BCR-ABL1, or MR? (<1.0% BCR-ABL1), or CCyR. Time to
response was measured from treatment initiation to achieving
MMR/MR?; and DOR was measured from the date a MMR/MR? was
achieved to loss of response for each treatment line

Disease response

Time from treatment initiation to the date of discontinuation or death;
TTD TTD also reported for all patients censoring at the end of follow-up for
those patients still on treatment

Time (years) from treatment initiation (i.e. index date) to death from any

ost
cause

Initiation of treatment (i.e. the index date) to the earliest documentation

1
PFS of disease progression to AP/BC or date of death from any cause

Time spent in AP and BP was defined from date of disease progression

Duration of disease to remission, or date of death if remission was not achieved

Source: HMRN (2021) (14).

TPatients who did not die within the study observation period were censored on the last date they
were known to be alive, according to national central register; $For patients who did not have disease
progression or died, the last date of follow-up of the medical records was used as the censor date.
Abbreviations: AP, advanced phase; BP blast phase; CCyR, complete cytogenetic response; HMRN,
Haematological Malignancy Research Network; MMR, major molecular response; MR, molecular
response; OS, overall survival; PFS, progression-free survival; TTD, time-to-discontinuation.
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B.2.4 Statistical analysis and definition of study groups

in the relevant clinical effectiveness evidence

B.2.4.1 ASCEMBL - primary evidence
The 24-week ASCEMBL CSR presents the primary analysis and provides baseline

demographics and disease characteristics, the primary efficacy endpoint, patient-
related outcomes, pharmacokinetics, and resource utilisation (data cut-off: 25" May
2020) (12) (Section B.2.6.1.3). All other efficacy and safety outcomes from the
ASCEMBL trial are from the latest data-cut off (61" January 2021; 48-week data) (13).
All data from the 24-week primary analysis (data cut-off: 25" May 2020) are provided

in Appendix M for completeness.

B.24.1.1 Analysis sets

The following analysis sets were defined in the trial:

e Full analysis set (FAS): all randomised patients

o Safety set: all patients who received at least one dose of study treatment

e Pharmacokinetic set (PKS): all patients who provided at least one evaluable PK
concentration’

¢ MMR responder set: a subset of the FAS and included patients who achieved MMR
at any time on study treatment (used for duration of MMR and time to MMR)

e CCyR analysis set: a subset of the FAS and included patients who were not in
CCyR at baseline (used for CCyR rates at and by scheduled time points)

e CCyR responder set: a subset of the FAS and included patients who were not in
CCyR at baseline and achieved CCyR at any time on study treatment (used for
duration of CCyR and time to CCyR)

e Switch analysis set: a subset of the FAS and included patients who switched from
bosutinib to asciminib and received at least one dose of asciminib

The efficacy data collected after the switch from patients switching to asciminib
following bosutinib failure were analysed separately as exploratory endpoints and will

not be included for primary and secondary study endpoints.

i Blood samples for patients providing full PK profiles were capable of serial PK sampling over
12 hours. Sparse PK samples were taken from all other patients on asciminib.
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B.2.4.1.2 Summary of hierarchical testing

Hypothesis testing for the primary and key secondary endpoints followed a
hierarchical testing approach to preserve overall alpha level of 5% (two-sided). Since
the test of the primary endpoint was significant, the key secondary endpoint will be
tested at the 5% significance level at the 96-week analysis time-point (not part of this

submission).

B.2.4.1.3 Hypothesis objective

To demonstrate that asciminib 40 mg BD was superior to bosutinib 500 mg OD with

respect to MMR rate at 24 weeks.

B.24.1.4 Statistical analysis of primary endpoint

The analysis of the primary variable was based on the FAS. The null hypothesis was
that the efficacy of asciminib (40 mg BD) was superior to bosutinib 500 mg OD in
patients with CML-CP, previously treated with 22 TKIls. This was determined as
MMR at 24 weeks while on study treatment and without meeting any treatment
failure criteria (Section B.2.4.1.4.1) prior to 24 weeks, regardless of dose
modification, dose interruption, or deviation in any intake of concomitant
medications. MMR was defined as a 23.0 log reduction in BCR-ABL1 transcripts
compared to the standardised baseline equivalent to <0.1% BCR-ABL1/ABL% by
international scale (IS) as measured by RQ-PCR. Patients discontinuing treatment
due to any reason and patients meeting any treatment failure criteria prior to

24 weeks were considered as not having achieved MMR at 24 weeks. The Cochran-
Mantel-Haenszel (CMH) chi-square test, stratified by the randomisation stratification
factor (MCyR vs no MCyR at screening), was used to compare MMR rate between
the asciminib and bosutinib arms, at the two-sided 5% level of significance. Multiple
supplementary and sensitivity analyses were performed to assess the overall

robustness of the primary efficacy results.

B.2.4.1.41 Treatment failure criteria

Treatment failure was based on adapted ELN criteria for failure of second-line
treatment (132):

¢ No CHR or >95% Ph+ metaphases at 3 months after randomisation or thereafter
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¢ BCR-ABL1 ratio >10% IS and/or >65% Ph+ metaphases at 6 months after
randomisation or thereafter

e BCR-ABL1 ratio >10% IS and/or >35% Ph+ metaphases at 12 months after
randomisation or thereafter

e Loss of CHR, CCyR or PCyR at any time after randomisation

e Detection of new BCR-ABL1 mutations that potentially cause resistance to study
treatment at any time after randomisation

e Confirmed loss of MMR in two consecutive tests

¢ New clonal chromosome abnormalities in Ph+ cells: clonal chromosome
abnormalities (CCA)/Ph+: at any time after randomisation

¢ Discontinuation from randomised treatment for any reason.

B.2.4.1.5 Statistical analysis of secondary endpoints

The key secondary endpoint is MMR rate at 96 weeks while on study treatment,
without meeting any treatment failure criteria prior to 96 weeks. The ASCEMBL trial
is currently ongoing, and this submission presents the results from the 24-week and

48-week data cut-offs; thus, the key secondary endpoint is not included.

No confirmatory statistical testing of non-key secondary efficacy endpoints was
performed; however, nominal p-values were presented. A summary of the approach

taken for other secondary endpoints is presented in Table 18.
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Table 18: Summary of the secondary endpoint statistical analyses in ASCEMBL

Outcome Analysis overview

MMR and CCyR rate at and by time points For each endpoint, the rate and the associated 95% CI based on the Clopper-Pearson method were
presented by treatment group. Cls for the differences in any response rates between treatment groups were
provided using the Wald method. Statistical testing was performed via CMH chi-square tests stratified by the
randomisation strata. The Mantel-Haenszel estimate of the common risk difference and the corresponding
95% Cl was also provided.

The same analysis of the MMR rate was performed using the number of patients with adequate follow-up as
the denominator, i.e. for each time point (Week X), only patients randomised at least X weeks prior to the
cut-off date were considered.

In addition, the cumulative incidence of MMR/CCyR by treatment group was graphically displayed by an
increasing step function.

Cytogenetic response at and by time points | Cytogenetic response was based on the percentage of Ph+ metaphases in the bone marrow, and the
following summaries were presented:

e Frequency and percentage of all cytogenetic response categories by treatment arm
e Shift table comparing baseline and best post-baseline cytogenetic response categories by treatment
All assessments of cytogenetic response categories were listed by treatment arm.

Time to response (MMR and CCyR) The time to response variables were presented by descriptive statistics and by KM method. An additional
analysis of time to MMR was performed considering discontinuation from treatment due to any reason,
without prior achievement of MMR as a competing risk. Time to MMR was censored at the last molecular
assessment date on treatment prior to or at the cut-off date, if no events/competing risk occurred before or at
the cut-off date or the EOT. The estimated cumulative incidence rates and 95% CI at 24, 48, 72 and 96
weeks were presented for each treatment arm. The cumulative incidence curve was plotted.

Duration of response (MMR and CCyR) Duration of MMR/CCyR was analysed by KM method and graphically displayed by KM plots. The estimated
rates of patients who are still responding at various time points was also be provided using KM method.
TTF, PFS, and OS TTF, PFS, and OS were estimated and graphically displayed using the KM approach on the FAS. The

estimated rates by KM method at various time points are provided and the endpoints were compared
between the two treatment groups using stratified log-rank test stratified by the randomisation strata. The
hazard ratio and 95% Cls were computed from a stratified Cox model.

Source: Novartis (2021) (12).

Abbreviations: CCyR, complete cytogenetic response; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; EOT, end of treatment; FAS, full analysis set;
KM, Kaplan-Meir; MMR, major molecular response; OS, overall survival; PCR, polymerase chain reaction; PFS, progression free survival; Ph+, Philadelphia
chromosome positive; TTF, time to failure.
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B.2.4.1.6 Sample size and power calculation

It was assumed that asciminib has a 20% higher MMR rate at 24 weeks than
bosutinib, i.e. 35% compared with 15%, resulting in an odds ratio (OR) of 3.05. The
assumed bosutinib rate of 15% was based on the results of a previous trial

evaluating bosutinib therapy in patients treated with =2 prior TKls (94).

To test the null hypothesis — that the MMR rate at 24 weeks is equal in the two
treatment arms — a total of 222 patients were needed (i.e. 148 patients in the
asciminib arm and 74 patients in the bosutinib arm with a 2:1 randomisation ratio),

based on a two-sided 5% level of significance and with 90% power.

If the primary analysis of MMR rate at 24 weeks was statistically significant, the key
secondary endpoint MMR rate at 96 weeks was to be tested, with the overall alpha

controlled at the 5% two-sided level using a gatekeeping strategy.*

B.2.4.1.7 Discontinuation of study treatment and premature patient

withdrawal

A patient would be considered withdrawn if he/she stated an intention to withdraw,
failed to return for visits, or became lost to follow-up for any other reason. For
outcomes with a specific time-point, patients discontinuing the randomised treatment
prior to a specific time point due to any reason were considered non-responders for

that time point.

For patients who discontinued treatment in the treatment period or switch treatment
period for reasons other than death, lost to follow-up, or withdrawal of consent, the
patient would enter the survival follow-up phase. Survival visit assessments (survival,
antineoplastic therapies, stem cell transplant and progression) were to be performed
every 12 weeks until documented death, lost to follow-up, withdrawal of consent or

until the end of the study.

kThe ASCEMBL trial is currently ongoing with a 96-week analysis planned. This submission presents
the results of the 24-week and 48-week data cuts.
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B.2.5 Quality assessment of the relevant clinical

effectiveness evidence

Appendix D contains the quality assessment of each of the trials identified in the
SLR.
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B.2.6 Clinical effectiveness results of the relevant trials

B.2.6.1 ASCEMBL - primary evidence

B.2.6.1.1 Analysis sets

The analysis sets and the numbers of patients in each analysis set are presented in

Table 19. All randomised patients were included in the FAS. One patient in the

asciminib arm was excluded from the Safety set after developing cytopenia after

randomisation and subsequently did not receive study treatment.

Table 19: Analysis sets (all randomised patients)

Asciminib Bosutinib All patients

40 mg BD
Analysis set (0N=1g57) SO?NT%))D (N=233)

n (%) n (%) n (%)

Full analysis set 157 (100.0) 76 (100.0) 233 (100.0)
Safety set 156 (99.4) 76 (100.0) 232 (99.6)
PK analysis set 149 (94.9) NA NA
MMR responder set 54 (34.4) 14 (18.4) 68 (29.2)
CCyR analysis set 103 (65.6) 62 (81.6) 165 (70.8)
CCyR responder set 44 (28.0) 19 (25.0) 63 (27.0)
Switch analysis set NA 22 (28.9) NA

Source: Novartis (2021) (12).

Abbreviations: BD, twice-daily; CCyR, complete cytogenetic response; FAS, full analysis set; MMR,
major molecular response; NA, not applicable; OD, once-daily; PK, pharmacokinetic.

B.2.6.1.2 Patient disposition

The ASCEMBL study enrolled 233 patients with CML-CP from 87 centres in 25

countries worldwide. Of these, 157 patients were randomised to treatment with

asciminib and 76 to treatment with bosutinib. As of the 6" of January 2021 data cut-

off, ] patients ] continued to receive treatment. Twice the proportion of

patients were ongoing in the asciminib arm [JJij relative to the bosutinib arm ||l

at data cut-off. Full details of patient disposition are provided in Table 20.
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Table 20: Patient disposition (FAS)

Asciminib Bosutinib All patients

40 mg BD 500 mg OD

(N=157) (N=76) (N=233)
n (%) n (%) n (%)

Treated

Treatment ongoingt

Discontinued from treatment
<Week 24
>Week 24 and <Week 48
=Week 48 and <Week 96
>Week 96

Reason for discontinuation
Lack of efficacy
Physician decision
Adverse event
Patient/guardian decision
Progressive disease
Lost to follow-up
Death
Protocol deviation

Source: Novartis (2021) (13)
Abbreviations: BD, twice-daily; FAS, full analysis set; NA, not applicable; OD, once-daily.

i
-

The countries with the largest enrolments were the Russian Federation (n=33,
14.2%), the US (n=22, 9.4%), Brazil (n=19, 8.2%), Germany (n=18, 7.7%), France
(n=17,7.3%), and Japan (n=16, 6.9%).

At the 25" of May 2020 data-cut, 22 patients randomised to bosutinib switched to
asciminib treatment after meeting lack of efficacy criteria as per protocol; 12 of the
22 patients (54.5%) were ongoing at the time of data cut-off. Ten patients
discontinued: seven due to lack of efficacy (31.8%), two patients due to adverse
events (AEs) (9.1%), and one patient due to physician decision (4.5%). As of the 6%
of January 2021 data-cut, a further ] patients had switched from bosutinib to
asciminib due to lack of efficacy.

B.2.6.1.3 Primary endpoint: MMR rate at 24 weeks

The primary endpoint objective was reached; the MMR rate at 24 weeks was
significantly higher in the asciminib arm compared with the bosutinib arm while on
study treatment without meeting any treatment failure criteria (treatment different of
12.2%, [95% confidence interval [CI]: 2.19, 22.30; p=0.029]), demonstrating
superiority (Table 21).
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Table 21:MMR rate at 24 Weeks (FAS)

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
Response, n (%) 40 (25.48) 10 (13.16)
95% ClI for responsef (18.87, 33.04) (6.49, 22.87)
Unstratified difference in 12.32 -
response rate (vs bosutinib)
(%)
95% ClI for difference in (2.11, 22.53) -
response ratet
Common risk difference (%)T 12.24 -
95% ClI for difference (2.19, 22.30) -

CMH test p-value$ 0.029 -

Source: Novartis (2021) (12).

TClopper-Pearson 95% 2-sided Cl; *Wald 95% 2-sided CI; The common risk difference after
adjusting for stratum: baseline major cytogenetic response status (based on randomization data) and
its 95% Cl were estimated using the Mantel-Haenszel method; SCMH 2-sided test was stratified by
baseline major cytogenetic response status (based on randomisation data).

Abbreviations: BD, twice-daily; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; FAS, full
analysis set; MMR, major molecular response; OD, once-daily.

B.2.6.1.3.1 Sensitivity analyses of primary endpoint

Results of the predefined sensitivity analyses were consistent with the primary
analysis. Discrepancies noted in Section B.2.3.1.7.1 between stratum assigned at
IRT and that derived based on bone marrow aspirate data as reported in the case
report form (CRF) had no significant impact on the primary analysis of the primary
endpoint (Table 22). The imputation rule in case of missing PCR evaluations at
Week 24 was not used in the primary analysis as no patient with missing Week 24
assessment had both a 16-week and a 36-week assessment indicating MMR.
Consequently, the results from the analysis of the primary endpoint not using the

imputation rule were the same as those from for the primary analysis (Table 22).

The primary endpoint assessment was missed for two patients due to the COVID-19
pandemic (considered non-responders). The results from the sensitivity analysis
excluding patients with a planned Week 24 visit after the start of the COVID-19

pandemic were consistent with the results from the primary analysis.
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Table 22: Sensitivity analyses of MMR rate at 24 weeks (FAS)

imputation rule

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
By stratum recorded | Response, n (%) 40 (25.48) 10 (13.16)
in the CRF
95% CI for responsef (18.87, 33.04) (6.49, 22.87)
Unstratified difference in 12.32 -
response rate (vs bosutinib) (%)
95% ClI for difference in (2.11, 22.53) -
response ratet
Common risk difference (%)T 11.54 -
95% CI for difference (1.73, 21.34) -
CMH test p-value$ 0.037 -
Missing PCR Response, n (%) 40 (25.48) 10 (13.16)
evaluations -
without the 95% ClI for responseT (18.87, 33.04) (6.49, 22.87)

Unstratified difference in 12.32 -
response rate (vs bosutinib) (%)

95% ClI for difference in (2.11, 22.53) -
response ratet

Common risk difference (%)tT 12.24 -
95% CI for difference (2.19, 22.30) -
CMH test p-value* 0.029 -

Source: Novartis (2021) (12).
TClopper-Pearson 95% 2-sided Cl for response rate.

Wald 95% 2-sided CI.

The common risk difference after adjusting for stratum: baseline major cytogenetic response status
(based on CRF data) and its 95% CI were estimated using the Mantel-Haenszel method.

SCMH 2-sided test was stratified by baseline major cytogenetic response status (based on CRF data).
TTThe common risk difference after adjusting for stratum: baseline major cytogenetic response status
(based on randomised data) and its 95% CI were estimated using the Mantel-Haenszel method.
HCMH 2-sided test was stratified by baseline major cytogenetic response status (based on

randomisation data).

Abbreviations: BD, twice daily; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; CRF, case
report form; FAS, full analysis set; MMR, major molecular response; OD, once-daily; PCR,
polymerase chain reaction.

B.2.6.1.4

Key secondary endpoint: MMR rate at 96 weeks

The key secondary endpoint is MMR rate at 96 weeks while on study treatment,

without meeting any treatment failure criteria prior to 96 weeks. The ASCEMBL trial

is currently ongoing, and the key secondary endpoint to be performed at the 96-week

analysis is not included in this submission (data expected in Quarter 2 of 2022).

B.2.6.1.5

collection time points

Secondary endpoint: MMR rate at and by all scheduled data

The MMR rate at each scheduled time point was higher for the asciminib arm

compared with the bosutinib arm, with the clinical benefit of asciminib reflected by
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more than [ llimprovement in MMR rates compared with bosutinib at Week 48;

I the asciminib arm compared with |

the bosutinib arm, corresponding to a common treatment difference (after adjusting

for baseline MCyR status) of [ | |GG Table 23).

The MMR rate by each scheduled time point (patients who achieved MMR at or
before the specified visit) was higher for the asciminib arm compared with the
bosutinib arm (Table 23). The MMR rate by Week 12 was 19.1% (95% ClI: 13.28,
26.14) in the asciminib arm and 9.2% (95% CI: 3.78, 18.06) in the bosutinib arm. By
Week 24, rates had increased to 27.4% (95% CI: 20.58, 35.07) in the asciminib arm
and 14.5% (95% CI: 7.45, 24.42) in the bosutinib arm. By Week 48, these rates had

increased to || GGG - thc asciminib arm compared with
B - (< bosutinib arm. By the data cut-off, the cumulative

MMR rate was [l in patients treated with asciminib and i} in patients treated

with bosutinib.

Table 23: MMR rate at and by scheduled time points (FAS)

At time points By time points
Asciminib Bosutinib Asciminib Bosutinib
40 mg BD 500 mg OD 40 mg BD 500 mg OD
(N=157) (N=76) (N=157) (N=76)
Week 24
Response, n (%) 40 (25.48) 10 (13.16) 43 (27.39) 11 (14.47)
95% CI for responsef (18.87, 33.04) | (6.49,22.87) | (20.58,35.07) | (7.45,24.42)
Unstratified difference in 12.32 - 12.91 -
response rate (vs bosutinib)
(%)
95% Cl for difference in (2.11, 22.53) - (2.37, 23.46) -
response ratet
Common risk difference (%) 12.24 - 12.85 -
95% CI for difference (2.19, 22.30) - (2.40, 23.29) -
CMH test p-value$ 0.029 - - -
Week 48
Response, n (%) H | N
95% Cl for responsef B T | N
Unstratified difference in - - l
response rate (vs bosutinib)
(%)
95% Cl for difference in ] | ] |
response ratet
Common risk difference (%) | | | |
95% CI for difference ] | ] |
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At time points By time points
Asciminib Bosutinib Asciminib Bosutinib
40 mg BD 500 mg OD 40 mg BD 500 mg OD
(N=157) (N=76) (N=157) (N=76)

Week 60
Response, n (%) I I B
95% Cl for responsef I I I |
Unstratified difference in - l - l
response rate (vs bosutinib)
(%)
95% ClI for difference in _ l _ l
response ratet
Common risk difference (%) || I [ I
95% ClI for difference _ l _ l

Source: Novartis (2021) (13)

TClopper-Pearson 95% 2-sided Cl; ¥Wald 95% 2-sided ClI; TThe common risk difference after
adjusting for stratum: major baseline cytogenetic response status (based on randomisation data) and
its 95% CI were estimated using the Mantel-Haenszel method; SCMH 2-sided test was stratified by
baseline major cytogenetic response status based on randomisation data.

Abbreviations: BD, twice-daily; Cl, confidence interval; CMH, Cochran-Mantel-Haenszel; FAS, full
analysis set; MMR, major molecular response; OD, once-daily.

B.2.6.1.6 Secondary endpoint: Time to MMR adjusting for competing risk

The probability of achieving MMR by Week 24 was 25.0% (95% CI: 18.5%, 32.1%)
and 12.0% (95% CI: 5.8%, 20.5%) in the asciminib arm and the bosutinib arm,
respectively. The probability of achieving MMR by Week 48 was

I ~ the asciminib arm and | i the

bosutinib arm (Figure 6).

Figure 6: Cumulative incidence curve of MMR (FAS)

Source: Novartis (2021) (13)
Abbreviations: FAS, full analysis set; MMR, major molecular response.
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B.2.6.1.7 Secondary endpoint: Time to MMR

Among patients who achieved MMR, responses were achieved faster in patients
treated with asciminib (median time to MMR:_compared with bosutinib
(median time to MMR:| ) (Table 24).

Table 24: Time to first MMR among patients who achieved MMR (MMR responder set)

Time to MMR (week) Asciminib Bosutinib
40 mg BD 500 mg OD

Original SCE

N 54 14

Mean + SD 19.0 £ 14.40 22.8 £ 18.37

Median 12.7 14.3
30-day update

N _ _

Mean + SD ] ]

Median - -

Source: Novartis (2021) (13)
Abbreviations: BD, twice-daily; MMR, major molecular response; OD, once-daily; SCE, summary of
clinical efficacy; SD, standard deviation.

B.2.6.1.8 Secondary endpoint: Duration of MMR
Most patients who achieved MMR continued in MMR: only [} patients i} in the

asciminib arm subsequently lost their response. Loss of response was observed in
B i the bosutinib arm. The Kaplan-Meier (KM) estimated proportion of

patients maintaining their MMR for > illlwasi ) - the
asciminib arm vs_ || | |G - the bosutinib arm.

B.2.6.1.9 Secondary endpoint: BCR-ABL1 ratio (% IS) categories at Week 48

At Week 48, patients in the asciminib arm had JJJjlij responses compared with
patients on bosutinib. BCR-ABL1 IS <0.01% (MR* or better) was observed in o
patients receiving asciminib and [Jfof patients receiving bosutinib, with

lllasciminib-treated patients achieving a grade of MR*S5 ||

(Table 25).

Consistent with the [ llimprovement in MMR rate in patients on asciminib as
compared with those receiving bosutinib_ ||| | |  JJEE (Table 21), the percentage of
patients receiving asciminib with BCR-ABL1 IS <1% at Week 48 was [JJJijthan that
observed in patients on bosutinib || |  lllll regardiess of the BCR-ABL1 IS
baseline level. At Week 24, these percentages were 49.0% (77 patients) in the

asciminib arm and 23.7% (18 patients) in the bosutinib arm.
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Table 25: BCR-ABL1 ratio (% IS) categories at Weeks 24, 48, and 60 (FAS)

Category Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
n (%) n (%)
Week 24
<0.0032% 14 (8.9) 1(1.3)
>0.0032%—<0.01% 3(1.9) 3(3.9)
>0.01%—-<0.1% 23 (14.6) 6 (7.9)
>0.1%—<1% 37 (23.6) 8 (10.5)
>1%—<10% 21 (13.4) 12 (15.8)
>10% 23 (14.6) 17 (22.4)
Missing 36 (22.9) 29 (38.2)
Ongoing without treatment failure 4 (2.5) 4 (5.3)
Ongoing with treatment failure 9(5.7) 3(3.9)
Discontinued due to lack of efficacy/PD/death 7 (4.5) 7(9.2)
Discontinued due to other reasons 16 (10.2) 15 (19.7)

I“II'IIHIII“II'IIHII
aussstiondinabann

- W

Source: Novartis (2021) (13).

Abbreviations: BD, twice-daily; FAS, full analysis set; OD, once-daily.
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B.2.6.1.10 Secondary endpoint: CCyR rate at and by scheduled time points
The CCyR rate at Week 48 (based on patients who were not in CCyR at baseline)

was [l in the asciminib arm and [Jlifin the bosutinib arm, corresponding to a
common treatment difference (after adjusting for baseline MCyR status) of

B (T:-bic 26). At Week 24, the CCyR rate was 40.8% in the

asciminib arm compared with 24.2% in the bosutinib arm.

The CCyR rate (based on patients who were not in CCyR at baseline) by Week 24
was 40.8% in the asciminib arm compared with 24.2% in the bosutinib arm (Table
26). The CCyR rate by Week 48 was_[JJfin the asciminib arm compared with
Il the bosutinib arm (Table 26). By the 48-week data-cut, cumulative CCyR
rates were -(compared with 42.7% at the time of the 24-week data-cut) in the
asciminib arm and ] (compared with 30.7% at the time of the 24-week data-cut)

in the bosutinib arm.

Table 26: CCyR rate at and by scheduled time points

At time-point By time-point
Asciminib Bosutinib Asciminib Bosutinib
40 mg BD 500 mg OD 40 mg BD 500 mg OD
(N=103) (N=62) (N=103) (N=62)
Week 24
Response, n (%) 42 (40.78) 15 (24.19) 42 (40.78) 15 (24.19)
o,
95% Gl for (31.20,50.90) | (14.22,36.74) | (31.20,50.90) | (14.22,36.74)
response
Unstratified
difference in 16.58 _ 16.58 _
response rate (vs
bosutinib) (%)
95% CI for
difference in (2.31, 30.86) - (2.31, 30.86) -
response ratet
Common risk
difference (%)T 17.30 B 17.30 B
95% ClI for
difference (3.62, 30.99) - (3.62, 30.99) -
CMH test p- 0.019 _ 0.019 -
value$
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At time-point By time-point
Asciminib Bosutinib Asciminib Bosutinib
40 mg BD 500 mg OD 40 mg BD 500 mg OD
(N=103) (N=62) (N=103) (N=62)
Week 48
Response, n (%) Il | I |
95% CI for
response’ I I I I
Unstratified
difference in
response rate (vs L I . I
bosutinib) (%)
95% CI for
difference in | | I |
response ratet
Common risk
difference (%)T L I . I
95% Cl for
Jifforence | | I |

Source: Novartis (2021) (13).

TClopper-Pearson 95% 2-sided CI.

*Wald 95% 2-sided CI.

The common risk difference after adjusting for stratum: baseline major cytogenetic response status
(based on randomisation data) and its 95% CI were estimated using the Mantel-Haenszel method.
SCMH 2-sided test was stratified by baseline major cytogenetic response status based on
randomisation data. Nominal p-values are presented for descriptive purpose only.

Abbreviations: BD, twice-daily; Cl, confidence interval; CCyR, complete cytogenetic response; CMH,
Cochran-Mantel-Haenszel; OD, once-daily.

B.2.6.1.11 Secondary endpoint: Time to CCyR

Time to CCyR among patients who achieved CCyR was comparable between the

two treatment arms, with medians of approximately [JJlil (Table 27).

Table 27: Time to CCyR (CCyR responder set)?

Time to CCyR (weeks) Asciminib Bosutinib
40 mg BD 500 mg OD
(N=49) (N=22)
n (%) n (%)
Mean = SD _ _
Median - -

Source: Novartis (2021) (13).

1Bone marrow was assessed at screening and after that every 24 weeks up to Week 96.
Consequently, no patients who were not in CCyR at screening can be in CCyR before Week 24.
Abbreviations: BD, twice-daily; CCyR, complete cytogenetic response; OD, once-daily; SD, standard
deviation.

B.2.6.1.12 Secondary endpoint: Duration of CCyR

Most patients who achieved CCyR continued to be in CCyR at their last assessment.
Subsequent loss of response was reported in -patient each in the asciminib (of 49
patients) and the bosutinib (of 22 patients) arms, respectively. The KM estimated
Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]
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proportion of patients maintaining their CCyR for 248 weeks was

I ~ the asciminib arm vs | n the

bosutinib arm. The KM estimated median duration of CCyR

B.2.6.1.13 Secondary endpoint: Time to treatment failure

The KM analysis of the time to treatment failure among all subjects is presented in
Figure 7 and Table 28. The probability of treatment failure was |JJlifin the bosutinib
arm compared with the asciminib arm ||| G
The KM estimated proportion of patients without treatment failure by the 48-week
data-cut was [JJllin the bosutinib arm | GG o pared with the
asciminib arm_ || G hc median time to treatment failure
I the bosutinib arm and | in theflasciminib arm.

Figure 7: KM plot of time to treatment failure (FAS)

Source: Novartis (2021) (13).
Abbreviations: FAS, full analysis set; KM, Kaplan-Meier; NE, not estimable.
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Table 28: KM estimates of time to treatment failure (FAS)

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
Number of patients with event, n l l
Percentage of patients with events (n/N) (%) - -
Maximum follow-up, years . .
Median follow-up, years . .
Time to event (year)
KM percentiles (95% CI)
25" B |
50" HEE
75" B |
KM % event-free (95% CI)T
1year N N
2 year I B

Source: Novartis (2021) (13).

TEvent free probability estimate is the estimated probability that a patient will not have an event prior
to the specified time point. Event free probability estimates are obtained from the KM survival
estimates for all treatment groups; Cls for KM percentiles are based on Brookmeyer and Crowley
(1982) (143). Cls for KM estimates of % event free are based on Greenwood formula.
Abbreviations: Cl, confidence interval; FAS, full analysis set; KM, Kaplan-Meier; NE; not estimable.

B.2.6.1.14 Secondary endpoint: Progression-free survival

The median follow-up time for PFS was_ || llllin the asciminib arm and
I the bosutinib arm. At the 48-week data-cut, the KM estimated PFS rate

was N o' the asciminib arm and | or the

bosutinib arm.

B.2.6.1.15 Secondary endpoint: Overall survival

The median follow-up time for OS was_ || EEGzGzgGn

I - tic sl 2 domised to the asciminib arm died [Jon-
treatment and [Jflduring survival follow-up) and ||} in the bosutinib arm died
. on-treatment). Further details on patients who died are presented in Section
B.2.10.1.2.5. At the 48-week data-cut, the KM estimated OS rate was

I for the asciminib arm and N for the

bosutinib arm.

B.2.6.1.16  Exploratory endpoint: Patient-reported outcomes

Compared with bosutinib, treatment with asciminib was generally associated with
better improvements in disease-related symptoms, health-related quality of life
(HRQoL), and work productivity and activity impairment at Week 24.
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B.2.6.1.17 Exploratory endpoint: MDASI-CML
At Week 24, completion of the M.D. Anderson Symptom Inventory (MDASI)-CML

questionnaire demonstrated a slight decrease in the mean total severity score
compared with baseline in both treatment arms, indicating an improvement in
symptom burden. The median change from baseline was —0.4 and —0.3 in the
asciminib and the bosutinib treatment arm, respectively. The median change in total

interference score was —-0.3 vs —0.2, respectively.

Between-treatment differences for the change in severity and interference scores
between the asciminib and bosutinib treatments evaluated using a linear mixed
effect model was —-0.65 (95% CI: —1.01, —0.29) compared with —-0.16 (95% CI: —0.67,
0.36), respectively.

B.2.6.1.18 Exploratory endpoint: EQ-5D-5L

Data were available up to 96 weeks from baseline. A summary of the data is

presented in Table 29.

Table 29: EQ-5D-5L at baseline and follow-up to 96 weeks

Timepoint Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
Completion Mean (SD) Completion Mean (SD)
rate, n (%) rate, n (%)
Baseline I I I
4 I I I S
8 I I I
12 I I I S
16 I I I
24 I I I S
36 I I N |
48 I I |
961 HE | N I N |

Source: Novartis (2021) (144) (12).

T96-week data is provided by a small number of patients with longer follow-up data.
Abbreviations: BD, twice-daily; OD, once-daily.

Analysis with GLM or a mixed effect model repeated measure (MMRM) gave very

similar results. Both indicated that the intercept and baseline EQ-5D-5L value were

I - The results of the MMRM

including treatment status (on/off) are shown in Table 30.
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Table 30: Health state utility estimates derived from the MMRM model including treatment
status

Health State N patients | N observations LS mean Utility (SE) [95% CI]

On-treatment: Asciminib . . _—
On-treatment: Bosutinib l . _—
On-treatment . - _—
Off-treatment || ] I

Abbreviations: Cl, confidence interval; LS, least squares; MMRM, mixed effect model repeated
measure; SE, standard error.

B.2.6.1.19 Exploratory endpoint: WPAI-CML

At Week 24, the Work Productivity and Activity Impairment (WPAI)-CML
questionnaire scores indicated an improvement (i.e. decreased score) in productivity
loss associated with CML, with a greater improvement (in terms of mean change and
standard deviation [SD] from baseline) associated with asciminib treatment

compared to the bosutinib treatment.

Table 31: WPAI-CML at Week 24 (FAS)

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
Completion rate, n (%) 123 (78.5) 64 (84.0)
Percent work time missed due
to CML, n (%) -8.2 (29.49) -3.2 (8.78)
Percent impairment while
working due to CML, n (%) -11.5(28.43) -5.8 (25.75)
Percent overall work
impairment due to CML, n (%) —10.3(31.87) —8.0(26.49)
Percent activity impairment B _
due to CML, n (%) 9.4 (26.21) 3.1(23.41)

Source: Novartis (2021) (12).
Abbreviations: BD, twice-daily; OD, once-daily.

Between-treatment differences for the WPAI-CML change over time evaluated using
a linear mixed effect model was 6.74 (95% CI: —7.64, 21.11).

B.2.6.1.20 Exploratory endpoint: PGIC

The Patient Global Impression of Change is comprised of a single question intended
to measure a patient’s perspective of improvement or deterioration over time relative
to treatment. The PGIC uses a seven-point scale where one (1) equals very much
improved and seven (7) equals very much worse. The compliance rates of
completing the PGIC questionnaire at Week 24 was 82.3% in the asciminib arm vs
82.0% in the bosutinib arm. The PGIC score indicated greater improvements over

time in overall health status as perceived by patients with asciminib compared with
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bosutinib; at Week 24, twice the proportion of patients reported improvement in CML

symptoms (Table 32).

Table 32: PGICT at Week 24 (FAS)

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=157) (N=76)
Completion rate, n (%) 129 (82.3) 62 (82.0)
Level 1, % 16.9 8.0
Level 2, % 32.3 18.0
Level 3, % 8.5 16.0
Level 4, % 20.0 34.0
Level 5, % 3.8 6.0
Level 6, % 0.8 0.0
Level 7, % 0.0 0.0

Source: Novartis (2021) (12).

TThe PGIC uses a seven-point scale where level 1 equals very much improved and level 7 equals

very much worse

Abbreviations: BD, twice-daily; OD, once-daily.

B.2.6.1.21 Resource utilisation

The proportion of patients utilising any healthcare resource (including hospitalisation,
emergency room visit, general practitioner visit, specialist visit, urgent care visit) was
lower in the asciminib treatment arm (24.2%) compared with the bosutinib treatment
arm (36.8%) (Table 33).

Table 33: Proportion of patients using any healthcare resource (FAS)

Asciminib Bosutinib
Healthcare resource use 40 mg BD 500 mg OD
(N=157) (N=76)
Any resource used 38 (24.2) 28 (36.8)
Hospitalisation 22 (14.0) 14 (18.4)
Emergency room visit 3(1.9) 4 (5.3)
General practitioner visit 7 (4.5) 5 (6.6)
Specialist visit 17 (10.8) 10 (13.2)
Urgent care visit 0 4 (5.3)

Source: Novartis (2021) (145)
Abbreviations: BD, twice-daily; OD, once-daily.

B.2.6.1.22 Pharmacokinetic results

Plasma concentrations of asciminib increased rapidly and appeared to decline in a
bi-phasic manner. After oral administration of asciminib 40 mg BD, the absorption
was rapid with a median Tmax of 1.97 hours (Table 34). The geo-mean of peak
plasma concentration of asciminib (Cmax) was 931 ng/mL (coefficient of variation

[CV]% geo-mean: 46.7%), geo-mean of area under the curve (AUC)last was
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5,120 ng*hr /mL (CV% geo-mean: 47.8%), geo-mean of AUCO0-12 was
5,760 ng*hr/mL (CV% geo-mean: 34.0%). Moderate inter-patient variability (CV%) of

exposure was observed ranging from 34% to 47% for AUC and Cmax. The trough

concentrations (Ctrough) of asciminib were similar throughout study visits (i.e.

median 250 ng/mL).

Table 34: PK parameters for asciminib on Week 2 Day 1 (PKS, full sampling groupt)

Parameter gk
N=14
AUCO0-12h (ng*hr/mL)
n 13
Mean (SD) 6,070 (2,090)
CV% 34.5
Geo-mean 5760
Geo-CV% 34.0
Median 5,410
Min-Max 3,480-10,700
AUClast (ng*hr/mL)
n 14
Mean (SD) 5,580 (2,260)
CV% 40.5
Geo-mean 5120
Geo-CV% 47.8
Median 5,130
Min-Max 1,810-10,300
CL/F (L/hr)
n 13
Mean (SD) 7.29 (2 .34)
CV% 32.0
Geo-mean 6.94
Geo-CV% 34.0
Median 7.39
Min-Max 3.73-11.5
Cmax (ng/mL)
n 14
Mean (SD) 1,010 (419)
CV% 41.3
Geo-mean 931
Geo-CV% 46.7
Median 939
Min-Max 389-1,850

Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]

© Novartis (2021). All rights reserved
Page 71 of 242




Parameter Asciminib
N=14
Ctrough (ng/mL)
n 10
Mean (SD) 324 (139)
CV% 43.0
Geo-mean 297
Geo-CV% 472
Median 284
Min-Max 145551
Tlast (hr)
n 14
Mean (SD) 10.7 (1.77)
CV% 16.5
Geo-mean 106
Geo-CV% 199
Median 112
Min-Max 6.33-12.2
Tmax (hr)
n 14
Mean (SD) 1.76 (0.668)
CV% 37.9
Geo-mean 165
Geo-CV% 394
Median 197
Min-Max 0.983-3.33

Source: Novartis (2021) (12).

1Blood samples for patients providing full PK profiles were capable of serial PK sampling over

12 hours. Sparse PK samples were taken from all other patients on asciminib.

Abbreviations: AUC, area under the curve; CL/F, clearance; Cmax, peak concentration; Ctrough,
trough concentration; Tlast, time to the last detectable concentration; Tmax, time to peak
concentration; CV%, coefficient of variation; geo, geometric; hr, hour; max, maximum; min, minimum;
PAS, pharmacokinetic analysis set; PK, pharmacokinetic; SD, standard deviation.

B.2.6.2 HMRN real world evidence — supporting evidence

B.2.6.2.1 Baseline demographics and disease characteristics

In total, there were ] newly diagnosed cases of CML-CP between the 15t of

September 2004 and the 31st of August 2019 (I EENEGEGgGEGEE) -
performance status of most patients was || | | | BEEEEE) and whilst
hepatomegaly was | | |GGG sp'cnomegaly affected
I \/<dian follow-up time was [N

The majority of patients were initially treated with a TKI

(I - The remaining N either

received hydroxycarbamide only - or were treated with a supportive/palliative
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intent only (Jl); these patients were generally [Jlijwith a median age of | . A
total of |l patients went onto receive a second-line TKI, and

I ticnts received third- or later line therapy (Table 35). The highest
number of treatment lines received was || GTTEGEGEGEN. B aticnts received
an allograft during the treatment pathway, [l of which were after disease

progression to AP or BP.
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Table 35: TKI by treatment line

1L 3L 4L 5L 6L 7L 8L 9L 10L
Total, n (%) I Il I I I I I I
Female, n (%) I I N e I | | |
Age at treatment,
o sD), years | NN B B B N | e | | |
Treatment
Imatinib, n (%) | [ I I I I | | | |
Dasatinib, n (%) | [N I B e | | | I |
Nilotinib, n (%) | | I I B e I I I | |
Bosutinib, n (%) | [N Il I e I | | | |
Ponatinib, n (%) | I | I I E | | | |
Asciminib, n (%) | | | | | | | | [

Source: HMRN (2021) (14).
Abbreviations: L, line; SD, standard deviation; TKI, tyrosine kinase inhibitor.
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B.2.6.2.2 Outcomes

B.2.6.2.2.1 Disease response

A total of [patients were treated with a first-line TKI, of these, [patients |l
achieved a MMR or MR2 response, and median time to response was [l Of
these, [ patients i} achieved a MMR and [[patients|l)) an MR2. In total,

loatients lost their response, and the median time to loss of response was |

A total of |l were treated with a third-line TKI. Of these, [[patients|iili}
achieved a MMR or MR2 response, and the median time to response was |JJJll}. Of
these, [patients|ll achieved a MMR and [[patients|ilf) an MR2 only. In

total, [patients|ll 1ost their response, and the median time to loss of response

was L

B.2.6.2.2.2 Time to treatment discontinuation

Median time on first-line TKI therapy was - this decreased to a median of
- in those who had discontinued treatment. Time to treatment discontinuation
(TTD) decreased to a mean of || illlat second-linc| M at third-line (Table
36), and [l at fourth-line.

In total, |l switched TKIs between second- and fourth-line of therapy. The

most common reason for switching was lack or loss of response

(A - A relatively high proportion

switched as they were unable to tolerate the therapy (second-line: [JJjiliithird-line:

B outh-line: ).

Table 36: Time to treatment discontinuation for third-line treatment

Total Discontinued
Total Discontinued Mean TTD, Mean TTD,
n, (%) n, (%) years years
(95% CI) (95% CI)
Third-line

Total ] ] ]

Imatinib H | ] - T |

Dasatinib | I ]

Nilotinib HE | B | N

Bosutinib | I ]

Ponatinib B I T |

Source: HMRN (2021) (14).
Abbreviations: Cl, confidence interval; TTD, time to treatment discontinuation.
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B.2.6.2.2.3 Overall survival

Excluding the three patients with the T3151 mutation, 5-year OS at third-line was
I and differed between choice of TKI therapy (5-year OS was [l and [l with
bosutinib and ponatinib, respectively). OS at 5-years was poorer in those who did not
achieve a MMR (-) compared with those who did achieve a MMR (-) (Table
37).

Five-year OS at third-line, including the three patients with the T315] mutation, was

Il =nd also differed between choice of TKI therapy (5-year OS was [} and |}
with bosutinib and ponatinib, respectively). By fourth-line TKI therapy, 5-year OS had
reduced to [ (including those with the T3151 mutation; OS at fourth-line excluding

patients with the T315] mutation is not available).

Table 37: OS from start of third-line treatment by regimen excluding patients with the T315I
mutation

5-year 10-year
Total Alive Dead survival, survival,
% (95% CI) % (95% CI)

Third-line

Total, n (%)
Imatinib, n (%)
Dasatinib, n (%)
Nilotinib, n (%)
Bosutinib, n (%)
Ponatinib, n (%)
MMR

No, n (%)

Yes, n (%)

MMR at 6 months
No, n (%)

Yes, n (%)

MMR at 12 months
No, n (%)

Yes, n (%)

Source: HMRN (2021) (14).
Abbreviations: Cl, confidence interval; MMR, major molecular response; OS, overall survival.

B.2.6.2.2.4 Progression-free survival

PFS was defined from the initiation of treatment (i.e. the index date) to the earliest

documentation of disease progression to AP/BP or date of death from any cause.
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Similar trends were seen for PFS compared to OS. In total, [|patients progressed
from CML-CP to AP (Jl}) or BP Jll}). The median time spent in AP/BP was

) - ¢ the corresponding mean was
I hc median time for those in AP was
_) with a respective mean of _).The
median time for those BP was || |GGG 2 d the mean
was |G At third-line, Jllpatients progressed: AP i), BP () and

the mean time in state was

) (Table 38).

Table 38: PFS from start of third-line treatment excluding patients with the T315] mutation

Total

PFS

Yes

5-year
PFS,
% (95% CI)

10-year
PFS,
% (95% CI)

Third-line

Total, n (%)

Imatinib, n (%)

Dasatinib, n (%)

Nilotinib, n (%)

Bosutinib, n (%)

Ponatinib, n (%)

MMR

No, n (%)

Yes, n (%)

MMR at 6 months

No, n (%)

Yes, n (%)

MMR at 12 months

No, n (%)

Yes, n (%)

=z
o

Source: HMRN (2021) (14).

Abbreviations: Cl, confidence interval; MMR, major molecular response; PFS, progression free

survival.
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B.2.7 Subgroup analyses

B.2.7.1 Subgroup analysis of the primary endpoint in ASCEMBL

Subgroup analyses demonstrated a homogeneous and consistent treatment effect in
favour of asciminib across most major demographic and prognostic subgroups
(Figure 8). The MMR rate at 24 Weeks was higher in patients receiving asciminib
regardless of baseline cytogenetic response (MCyR or no MCyR) or the detection of
BCR-ABL1 mutations. The subgroup analysis by line of therapy of randomised
treatment confirmed the benefit of asciminib in patients previously treated with two or
more TKIs. A consistent treatment benefit with regards to MMR rate at 24 Weeks,
was observed with asciminib compared with bosutinib whether given as third-line
therapy (29.3% vs 20.0%, respectively), fourth-line therapy (25.0% vs 13.8%,
respectively), or fifth- or later line therapy (16.1% vs 0%, respectively). Variability in
the treatment effect was observed for some subgroups, i.e. sex (with higher
difference in MMR rate between asciminib and bosutinib in females compared with
males), and in reasons for discontinuation of last prior TKI (with higher difference in
MMR rate between asciminib and bosutinib in patients resistant to their last TKI
compared with intolerance). A limited number of patients with BCR-ABL <1%

precludes drawing any conclusion for this subgroup.
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Figure 8: Forest plot of risk difference with 95% confidence interval for MMR rate at 24 weeks

from subgroup analysis (FAS)

Subgroup

All subjects

Strata based on randomization data

Major cytogenetic response

No major cytogenetic response
Strata based on CRF data

Major cytogenetic response

No major cytogenetic response
Sex

Asciminib Bosutinib Favors

niN (%)  n/N (%)
40/157 (25.5) 10/76 (13.2)

21/46 (45.7) 4122 (18.2)
19111 (17.1) 6/54 (11.1)

23/57 (40.4) 7/25(28.0)
17/100 (17.0) 3/51 (5.9)

Favors

Bosutinib Asciminib

-

-

B

—t

-

Risk difference
(95% ClI)

12.3 (2.1t0 22.5)

27.5(5.91049.1)
6.0 (-4.9 t0 16.9)

12.4 (-9.4 to 34.1)
11.1 (1.3t0 20.9)

Femae 22/75 (29.3) 4/45 (8.9) - 204 (7.2t0 33.7)

Male 18/82 (22.0) 6/31(19.4) —-— 2.6(-13.9t019.1)
Race

Asian 6/22 (27.3) 1/11(9.1) — 18.2(-7.0t0 43.4)

White 30/118 (25.4) 8/56 (14.3) - 11.1(-0.9t023.2)

Others 4/17(23.5) 1/9 (11.1) — 124 (-16.4t0 41.2)
Age category

18-65 years 33/128 (25.8) 8/61 (13.1) - 12.7 (1.3t0 24.0)

> 65 years 7/29 (24.1) 2/15(13.3) —— 10.8 (-12.4 to 34.0)

> 75 years 3/4 (75.0) 1/2 (50.0) ——=——  25.0(-56.3t0 100.0)
Reason for disc. of the last prior TKI

Failure 20/95 (21.1) 3/54 (5.6) . 15.5(5.3t0 25.7)

Intolerance 20/59 (33.9) 7/22(31.8) —n 2.1(-20.8t025.0)
Number of prior TKI therapies

2 27/89 (30.3) 6/33(18.2) —a— 122 (-4.1t0 28.4)

3 12/53 (22.6) 4/33(12.1) R 10.5(-5.3t026.4)

>4 115(6.7)  0/10(0.0) - 6.7 (-6.0t0 19.3)
Line of therapy of randomized treatment

3 24/82 (29.3) 6/30 (20.0) —— 9.3(-8.110 26.6)

4 11/44 (25.0) 4/29 (13.8) o 11.2(-6.7t0 29.1)

>5 5/31(16.1)  0/17 (0.0) —-— 16.1(3.2t029.1)
BCR-ABL1 mutation at day 1 of week 1

Unmutated 31/125(24.8) 7/63 (11.1) - 13.7 (2.81t0 24 .5)

Mutated 6/17 (35.3) 2/8 (25.0) —a 10.3 (-27.3t047.9)
BCR-ABL1 transcript level (IS) at basel.

>1% 34/142(23.9) 8/72 (11.1) - 12.8 (2.7t022.9)

<1% 6/15(40.0)  2/4 (50.0) — -10.0 (-64.9 t0 44.9)

Source: Novartis (2021) (12).
Abbreviations: Cl, confidence interval;, FAS, full analysis set; IS, international scale; MMR, major
molecular response; TKI tyrosine kinase inhibitor.

B.2.8 Meta-analysis

A meta-analysis was not conducted as there is only one trial of asciminib in CML.

B.2.9 Indirect and mixed treatment comparisons

B.2.9.1 Objective

In the absence of direct evidence comparing asciminib with the comparators defined
in the final scope, a matching-adjusted indirect treatment comparison (MAIC) was
conducted to compare the TTD for asciminib vs the following comparators for the
treatment of CML-CP patients who have received =2 prior TKiIs:

¢ Ponatinib

¢ Nilotinib
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o Dasatinib

Time to treatment discontinuation is the main focus of the MAIC, as these data are
used to estimate OS in the cost-effectiveness analysis. The cost-effectiveness
analysis assumes a fixed survival of 7 years following discontinuation of treatment,
there is a fixed period of time until death, irrespective of third line treatment tried and
of subsequent treatments. This assumption has been previously used in TA401
(146).

B.2.9.2 Methodology

B.2.9.2.1 Study selection
An SLR was conducted in November 2020 to identify studies of TKIs and other

interventions of interest in patients with CML-CP who had received =2 prior TKls and
who did not harbour the T315| mutation. The SLR identified [} studies (JJj citations)
reporting various outcomes in the target population. In addition to the studies
identified in the SLR, the unpublished ASCEMBL trial was also included. Of the
identified publications, || studies were included in the current analysis
I B studies were excluded from the analysis based on pre-defined
eligibility criteria). Of note, no RCT comparing interventions in a head-to-head
fashion was identified in the target population. Study selection criteria can be seen in

Table 39. With the study selection flow diagram in Figure 9.
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Table 39: Study selection criteria for MAIC

Criteria Description

Population Inclusion criteria:
Studies reporting outcomes for adult (=18 years) CP-CML patients where 275% of
patients had prior experience with 22 TKls and did not harbour the T315] mutation
Exclusion criteria:
Studies with mixed population where <75% of patients matched the target population
AND patient characteristics were not reported for target populationt

Interventions Ponatinib Imatinib
Dasatinib Homoharringtonine (omacetaxine)
Nilotinib Hydoxycarbamide

Comparators Placebo or best supportive care
Any intervention of interest

Outcomes Time to treatment discontinuation and responses (CCyR and MMR at 6-months and
12-months)

Study design Inclusion criteria:
Interventional studies (randomised or non-randomised)
Observational studies (prospective or retrospective)
Cross-sectional studies
Exclusion criteria:
Phase | trials
Dose-ranging, dose-finding, and dose-escalating trials

TMixed populations were defined as a mix of target patients and those with <2 prior lines of TKI
and/or with advanced phase disease.

Abbreviations: Allo-SCT, allogeneic stem cell transplantation; CP-CML, chronic phase chronic myeloid
leukaemia; TKI, tyrosine kinase inhibitor; TTD, time to treatment discontinuation.
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Figure 9: Study selection flow diagram of the systematic literature review
Searches run on November 21, 2019
)
= Citations identified through Additional record identified
o database searching through other sources
E (n = 10,901) (n=10)
5 + Embase (n = 6,449) » Conference abstracts (n =7)
5 * MEDLINE (n = 3,536) * Hand search (n = 3)
=2 « CENTRAL (n =916)
- l
Duplicate citations removed
(n = 2,298)
:5» Citations excluded
8 v (n = 8,500)
= - + Study design (n = 1,364)
@ C'ta"°’1585g:%e"ed »| - Population (n = 4,785)
= 6613) * Intervention (n = 225)
+ Other (n =2,069)
* Duplicate publication (n = 57)
—
)
Ful-text citations excluded, with
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> L (n=178)
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« Qutcome (n = 4)
* Other (n =50)
SR
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T
° Included citations
% (n = 35, representing 23 studies)?
=
—

Of the included studies from Figure 9, ] studies were excluded, with their reasons

summarised in Table 40. See Appendix | for full details.
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Table 40: Excluded study reasons
Exclusion reason Number of studies

Interventions were not of interest or 5
population were different
Populations where <80% of patients matched | 4
the target population and did not report
baseline characteristics for the target
population

Did not report outcomes for >20 participants 2
in the target population.

Did not report patient characteristics for 3
interventions of interest

Phase | trials 2
Did not have outcome of interest 3

The remaining - studies are listed in Table 41. Omacetaxine was not considered

in the economic model and is not discussed further.

Table 41: Included studies

Comparator Outcome Study

Ponatinib TTD/response -

Nilotinib TTD -
Dasatinib TTD |
Omacetaxine TTD/response -

Abbreviations: TTD, time to treatment discontinuation.

B.2.9.2.2 Outcomes extracted

KM curves for TTD was not available for any comparator, only median treatment

duration was available. The median treatment durations for each comparator were:

« Ponatinib: || GG
« Nilotinib: | GG
« Dasatinib: || G

Response was also an outcome of the MAIC. However, the focus of this summary
remains on TTD, as this is used in the economic model (response is not used). More

details on the MAIC can be found in Appendix I.

B.2.9.2.3 Matching-adjusted indirect treatment comparison

In the absence of RCTs forming a connected network, it was not feasible to perform
an anchored indirect treatment comparison (ITC) (or network meta-analysis) to
evaluate the comparative efficacy of asciminib vs relevant interventions. No RCT
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comparing interventions in a head-to-head fashion was identified in the target
population. ASCMEBL is the first head to head trial in this disease area. Unanchored
ITCs were therefore used to estimate the relative treatment effects between
asciminib and the competing interventions with independent (non-randomised)

studies that did not share a common comparator arm.

Given the availability of individual patient data for the ‘index’ trial (ASCEMBL)
evaluating the efficacy of asciminib, it was possible to adjust for between-study
differences in the distribution of patient factors that may influence the outcome
and/or treatment effects using a population-adjusted indirect comparison (PAIC).
MAICs reflect a method for PAIC, which uses the individual patients data (IPD) from
the index intervention (i.e. asciminib) and aggregate data for the studies of
competing interventions to weight the IPD to better match the ‘target population’ as
defined by the population in the aggregate data publications (148). Initially, a logistic
propensity score model was used to estimate weights for the IPD from the index trial
so that the weighted mean baseline characteristics matched those observed for the
target population. These weights were then applied to the index treatment to predict
the observed outcomes in the target population. The estimation of these propensity
weights was complicated by the lack of IPD in the competitor trial; a modified
likelihood reweighting approach was employed which estimates weights from a
logistic regression model:

logw) = ap + alX;

For each patient i, with covariates Xi, in the index set, standard regression
techniques could not be employed to generate weights as the full distribution of
covariates was not available for the target trial. Following the NICE
recommendations, the method of moments approach was used to balance the mean
covariate values across populations (56). The weights were obtained by minimising:
YiL, exp (afX;)

The weighting scheme was based only on the covariates and was therefore
independent of the outcome. While this implies that the weights can be used on any
scale, all treatment comparisons must be conducted on the appropriate scale of the

outcome, as the comparisons assume additivity.
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The validity of the MAIC model depends upon the overlap between the IPD and the
aggregate data population. When there is little overlap between the populations, the
estimates are heavily influenced by relatively few individuals. Therefore, it was
important to evaluate the distribution of the patient characteristics and the effect of
the weighting to assess the appropriateness of the weights. The weights were first
rescaled relative to the unit weights of the original dataset based on sample size (N),
which facilitates the interpretation of the distribution of weights:

WiN
Zﬁv Wi

w,
Patients with rescaled weights greater than one provide more information when
matched to the target population than they did in the index population, and vice

versa for patients with weights less than one.

A measure of the extent of overlap is represented by the effective sample size
(ESS). Signorovitch et al. (149) suggest that the ESS of the pseudo-population
formed by weighting the AB population can be approximated by:

2
ESS = (Z?=1 Zjiv=1 Wit)
Z?=1 Zév=1 Wizt

ESS is an adjustment of the sample size that accounts for the weighting of the
observations, and the resulting correlations between estimated responses. As with
the typical sample size, a large value is preferable as the larger sample contains

more information.

The methods of logistic propensity score modelling to estimate weights for the IPD
from ASCEMBL were consistent with recommendations from the Decision Support
Unit commissioned by NICE (148, 150).The variables included in the propensity
score analyses were identified from two sources (a targeted review identified
prognostic factors in the target population and clinical experts informed the priority
for the relevant prognostic factors) (151).

B.29.24 Patient inclusion/exclusion criteria across the included studies

IPD on baseline demographic/disease characteristics and patient outcomes in the
ASCEMBL trial were obtained internally. Data on baseline demographic/disease

characteristics and outcomes for patients receiving comparator therapies were
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obtained from identified study publications (58, 114, 121, 147). Of the identified
prognostic factors, data on best cytogenetic response to the last TKI were not
available within the ASCEMBL IPD. Furthermore, patients harbouring the T315I
mutation were excluded from ASCEMBL whereas the cohort considered from the
PACE trial had patients with the T315] mutation, and therefore adjustments were not
possible for this prognostic factor. The following patient characteristics were
considered for inclusion as covariates in the propensity model: 1) number of prior
TKIs received before study entry; 2) resistance to prior TKils; 3) intolerance of prior
TKils; 4) cytogenetic response status of patients at study entry; 5) mutation status; 6)
ECOG performance score at study entry; 7) age at study entry; 8) gender; and 9)
race. The latter four characteristics were not retained in any final models due to

problems with convergence or insufficient ESS.

B.2.9.2.4.1 Asciminib vs ponatinib

The PACE trial included patients who were resistant or intolerant to dasatinib or
nilotinib, or who had the BCR-ABL1T315I mutation regardless of prior TKI use.
Cohort A had 203 patients who were receiving third-line or subsequent therapy and
Cohort B had 67 patients with the T315] mutation. Only Cohort A was of interest, but
median treatment duration was given for 270 patients, which included cohort A and
cohort B. | herefore,
cohort A+B was used for the MAIC (58). As the ASCEMBL trial excluded patients
with T315] mutation it was not possible to match on this characteristic for the

purpose of the MAIC.

In the ASCEMBL trial, patients with a CCyR at baseline were included; unlike in
PACE. In total, there were 157 patients receiving asciminib, 19 of which were known
to have CCyR at baseline and for 35 of which the CCyR status was not known.
CCyR information can be imputed based on the BCR-ABL ratio information captured
at baseline (BCR-ABL1 <1% is equivalent to a CCyR (152). After imputation, 133
patients could be included in the analysis after excluding 24 patients who either had
CCyR at baseline or who had a BCR-ABL ratio less 21%. Thus multiple scenarios
can be considered: CCyR information can be imputed based on the BCR-ABL ratio
information captured at baseline (BCR-ABL1 £1% is equivalent to a CCyR) (152). Of
the 35 patients with missing CCyR at baseline, 5 had an imputation. In total, 133
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patients could be included in the analysis after excluding 24 patients who either had
CCyR at baseline or who had a BCR-ABL ratio less 21% indicating a CCyR. Hence,

the following scenarios were considered:

.To investigate further, TTD KM curves were compared for asciminib patients with
and without CCyR at baseline. The hazard ratio for patients with CCyR compared
with patients who did not have CCyR was _), which
demonstrates that CCyR at baseline is an important prognostic factor for time on

treatment (Figure 10).

A second comparison was undertaken in which patients lacking information on CCyR
were compared with patients without CCyR at baseline (Figure 11). The KM curves
are . and the HR is |GG 1his result
would suggest that the majority of patients lacking information on CCyR did not have
a CCyr at baseline. The two analyses support the selection of scenario 3, in which
missing CCyR was imputed on the basis of BCR-ABL ratio and patients with CCyR

at baseline excluded (19 known + 5 imputed).

As a robustness check, a third comparison was undertaken between patients without
CCyR at baseline and patients in with a CCyR at baseline after imputation of missing
CCyR using BCR-ABL ratio. The hazard ratio for those patients with CCyR after
imputation compared with patients who did not have CCyR was

I hich supports the exclusion of patients with a known or

imputed CCyR at baseline (Figure 12).

Hence, following investigation of the data, missing baseline CCyR was imputed
using BCR-ABL ratio and patients were excluded with known or imputed CCyR at
baseline (scenario 3). The remaining data consisted of 133 patients. Results with the

scenarios 1 and 2 are provided in Appendix I.
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Figure 10: KM curves for TTD for asciminib patients segregated by CCyR at baseline

Abbreviations: CCyR, complete cytogenetic response; KM, Kaplan-Meier; TTD, time to treatment
discontinuation

Figure 11: KM curves for TTD for asciminib comparing patients with no CCyR vs patients with
CCyR or no cytogenetic information

Abbreviations: CCyR, complete cytogenetic response; KM, Kaplan-Meier; TTD, time to treatment
discontinuation.
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Figure 12: KM curves for TTD for asciminib comparing patients without CCyR and with CCyR
after imputation based on BCR-ABL ratio.

Abbreviations: CCyR, complete cytogenetic response; KM, Kaplan-Meier; TTD, time to treatment
discontinuation.
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B.2.9.2.4.2 Asciminib vs nilotinib

To compare asciminib with nilotinib, evidence from Giles et al. 2010 was included in
the analysis (121). The inclusion/exclusion criteria of Giles et al. was similar to that of
ASCEMBL trial; therefore, no additional filtering was required and all 157 patients
from ASCEMBL were included in the analysis.

B.2.9.2.4.3 Asciminib vs dasatinib

Data from Rossi et al. 2013 were used to compare asciminib and dasatinib (116).
Both the studies had similar inclusion/exclusion criteria, therefore all 157 patients
from ASCEMBL were included in the analysis. Whilst the study also had data on

nilotinib in third-line patients, the median treatment duration was available for the
dasatinib cohort only (116).

B.2.9.2.5 Patient baseline characteristics

Patient baseline demographic/disease characteristics that were used in the matching
procedure included all those characteristics reported in the respective comparator
study that could be reliably calculated for patients in ASCEMBL. Baseline
characteristics were selected after consulting an expert clinician and included prior
TKI therapy, resistance to/intolerance of TKls, and cytogenic response (full list

provided in Appendix I).

Of the identified prognostic factors, data on best cytogenetic response to the last TKI
were not available within the ASCEMBL IPD. Furthermore, patients harbouring the
T3151 mutation were excluded from ASCEMBL and therefore adjustments were not
possible for this prognostic factor. The remaining variables were examined to ensure
that there was sufficient overlap between the populations, and to ensure that models
were numerically stable. The weights were examined to ensure that no weights were
excessively large, in which case variables leading to extreme weights were either
modified in terms of number of levels adjusted for (e.g. the ‘number of mutations’
covariate was adjusted for two levels [0 vs 21]) or removed from the MAIC
weightings. Propensity score models were chosen to maximise ESS and the set of
variables included in the model. If the algorithm used to estimate the weights did not
converge using the full set of characteristics, variables were removed in stepwise
fashion according to their clinical relevance (low priority variables, such as race,
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gender and age, were removed first) and imbalance across studies (least

imbalanced covariate were removed first) until convergence was achieved.

B.2.9.3 Results

Base-case results are presented in Sections B.2.9.3.1-B.2.9.3.3, additional

scenarios for asciminib vs ponatinib are presented in the Appendix I.

B.2.9.3.1 Asciminib vs ponatinib

The model was not able to converge with all baseline characteristics, therefore, the
least important characteristics were removed.' The scenario with highest ESS was
selected and used for the base case (matched characteristics reported in Table 42

and TTD before and after weighting) (Figure 13).

Table 42: Comparison of baseline characteristics before and after MAIC with PACE (ponatinib)
Characteristics Ponatinib Asciminib

Study | - I

Patients/ESS
2 prior TKls
Resistant to nilotinib/dasatinib

Intolerant only (nilotinib/dasatinib)
PCyR at baseline

Abbreviations: MAIC, matching-adjusted indirect treatment comparison; PCyR, partial cytogenetic
response; TKI, tyrosine kinase inhibitors.

I Characteristic removed included: race (White), male, median age 60, ECOG = 0, no mutation, and
one mutation.
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Figure 13: TTD KM curves before (red) and after (black) MAIC with PACE (ponatinib)

Abbreviations: KM, Kaplan-Meier; MAIC, matching-adjusted indirect treatment comparison; TTD, time
to treatment discontinuation.

Post-MAIC with ponatinib, median TTD for asciminib was || jjlllas compared to
median TTD of [ Il for ponatinib.

B.2.9.3.2 Asciminib vs nilotinib

The model did not converge with all baseline characteristics, therefore the least
important characteristics were removed.™ In all scenarios, patients with near zero
weight were relatively high (n=75). Patient characteristics before and after matching

are reported in Table 43 and the TTD KM curve before and after matching is shown

in Figure 14.
Table 43: Comparison of baseline characteristics before and after MAIC with Giles et al. 2010
(nilotinib)
Characteristics Nilotinib Asciminib
Study I N I
Patients/ESS | H ||
MCyR at baseline [ | || ||
Resistant to dasatinib . . .
Intolerant to dasatinib . . .
2 prior TKls - . -

Abbreviations: MAIC, matching-adjusted indirect treatment comparison; mCyR, major cytogenetic
response; TKI, tyrosine kinase inhibitors.

m Characteristic removed included: median age 62, ECOG = 0, no mutation, one mutation, resistant to
imatinib, and intolerant to imatinib.
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Figure 14: TTD KM curves before (red) and after (brown) MAIC with Giles et al. 2010 (nilotinib)

Abbreviations: KM, Kaplan-Meier; MAIC, matching-adjusted indirect treatment comparison; TTD, time
to treatment discontinuation.

Post-MAIC with nilotinib, median TTD was not reached.

B.2.9.3.3 Asciminib vs dasatinib

The model did not converge with all baseline characteristics, therefore the least
important characteristics were removed." The scenario with highest ESS was

selected and used for the base case (Table 44 and Figure 15).

Table 44: Comparison of baseline characteristics before and after MAIC with Rossi et al.

(dasatinib)
Characteristics Dasatinib Asciminib
Study I T s
Patients/ESS | | [ | | |
Nilotinib resistance . . .
2 prior TKls [ | [ | [ |

Abbreviations: MAIC, matching-adjusted indirect treatment comparison; TKI, tyrosine kinase
inhibitors.

n Characteristic removed included: male, median age 60, no mutation, one mutation, imatinib
resistance, imatinib intolerance, nilotinib intolerance.
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Figure 15: TTD KM curves before (red) and after (brown) MAIC with Rossi et al. 2013 (dasatinib)

Abbreviations: KM, Kaplan-Meier; MAIC, matching-adjusted indirect treatment comparison; TTD, time
to treatment discontinuation.

Post-MAIC with dasatinib, median TTD was not reached.

B.294 Discussion and conclusions

Comparison of characteristics of the patients in ASCEMBL showed ||l
differences with those of patients in the comparator studies. Matching on all selected
characteristics was not possible. Hence, the characteristics considered most
important were prioritised. Matching generated weighted ASCEMBL patients sets in
which the selected characteristics closely matched the comparator studies. After
weighting, the observed TTD curve for asciminib did not shift substantially when
matched to PACE (ponatinib) or to Rossi et al. 2013 (dasatinib), and shifted

modestly upwards when matched to Giles et al. 2010 (nilotinib).

With regard to the estimated ESS values, Phillippo et al. 2019 identified 16 MAICs in
oncology technology appraisals published by NICE between 2010 and 2018. Of the
nine studies that reported ESS, the median was 80.0 (range: 4.0-335.5), with a
median reduction in ESS from the original sample size of 74.2% (range: 7.9%—
94.1%) (153), which is consistent with a recently published MAIC of ponatinib versus
bosutinib in the third-line CML-CP population (154). In the current analysis, the ESS
estimates were similar to the existing estimates in the literature with respect to

relative reductions.

Median TTD for asciminib was not reached in the ASCEMBL trial. Post-MAIC with
ponatinib, median TTD for asciminib for patients was || illcompared with
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median TTD of || llfor ponatinib. Post-MAIC with nilotinib and dasatinib,

median TTD was not reached.

The methods of logistic propensity score modelling to estimate weights for the IPD
from ASCEMBL were consistent with recommendations from the Decision Support
Unit commissioned by NICE (148, 150).The variables included in the propensity
score analyses were identified from two sources (a targeted review identified
prognostic factors in the target population and clinical experts informed the priority
for the relevant prognostic factors). Although the methods used for the MAICs align
with existing recommendations, it is important to highlight the limitations of cross-
study comparisons. Specifically, the analysis was limited to study-level aggregate
data from the publications of the comparator studies. In the absence of IPD from the
comparator studies, it is challenging to evaluate the extent of bias in the treatment
effect estimates and it is likely that some confounding variables remained
unbalanced. While every attempt was made to ensure a robust approach to the
selection of prognostic factors included in the propensity model, it is unclear whether
all relevant differences in patient characteristics were captured. The analysis was
also limited by the baseline characteristics that were reported, as well as the
definitions used in the external studies. Finally, it is important to highlight the risk of
bias given that any unreported or unknown differences in patient or study
characteristics (and/or any treatment effect modifiers) were not accounted for in the

analyses.

In conclusion, despite the known limitations of unanchored MAICs, estimates
suggest asciminib offers improvements in both efficacy and safety compared with
conventional TKls (dasatinib, nilotinib, and ponatinib) in the target population, after

weighting to match characteristics of patients in the target population.
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B.2.10 Adverse reactions

Safety data from ASCEMBL suggests that asciminib 40 mg twice daily (BD)
has a better safety and tolerability profile than bosutinib 500 mg once-daily
(OD) in patients with CML-CP who had previously been treated with two or
more tyrosine kinase inhibitors (TKls) (Safety analysis set as of the 6" of
January 2021 data cut-off, primary evidence) (15)

« Adverse events (AEs) were experienced by [JJllof patients in the asciminib
treatment group compared with Il the bosutinib treatment group.

o Exposure-adjusted incidence rates (per 100 patient treatment years [PTY]) of all
grades AEs (irrespective of study treatment relationship)
wercl -« BT ith asciminib and bosutinib,
respectively.

o All categories of AEs were - frequent in the asciminib treatment group
(I

e The most commonly reported grade =3 AEs (occurring in 25% of patients)
included

e Treatment discontinuation due to AEs was - in the asciminib arm compared
with the bosutinib treatment arm (] respectively).

o AEs requiring dose interruption or dose adjustments were reported
requently with asciminib than with bosutinib

andi<spectively).

B.2.10.1 ASCEMBL - primary evidence

Safety evidence is available from the latest data cut of the ASCEMBL trial (Safety
analysis set as of the 6" of January 2021 data cut-off, 48-week data) (15). Safety
data from the primary analysis (data cut-off of 25" May 2020) are provided in
Appendix M for completeness. Supporting safety evidence is also provided by Study
X2101 (data cut-off: 6" January 2021) (Appendix N).

B.2.10.1.1 Extent of exposure

B.2.10.1.1.1 Patient exposure

The median duration of exposure to study drug was approximately || i the

asciminib treatment group || GG compared with the bosutinib
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treatment group | l-ance: I (Table 45). Total exposure was

Il oatient-years and [llpatient-years for patients randomised to the asciminib

treatment group and the bosutinib treatment group, respectively.

Table 45: Duration of exposure to study drug (Safety set)

Asciminib Bosutinib
40 mg BD 500 mg OD
(N=156) (N=76)
Duration of exposure, weeks
Mean = SD _
Median | ]
Duration of exposure categories, n (%)
<24 weeks -
224 weeks -
248 weeks -
=96 weeks -
2144 weeks B
Patient treatment time, year -

Source: Novartis (2021) (15).
Abbreviations: BD, twice-daily; OD, once-daily; SD, standard deviation.

B.2.10.1.1.2 Dose intensity
The median dose intensities were || Gz range:

I - o B o the asciminib and bosutinib

treatment groups, respectively. Overall, |JJJllof patients had a relative dose intensity
(RDI) of Il in the asciminib treatment group compared with [JJlij in the bosutinib
treatment group .

B.2.10.1.1.3 Dose adjustments and permanent discontinuations

Patients with 21 dose interruptions, =1 dose reductions, =1 dose increases, and
permanent discontinuations were ] frequent in the asciminib treatment group

compared with the bosutinib treatment group

I ) (15).

B.2.10.1.2 Adverse reactions

B.2.10.1.2.1 Overview of adverse events

Overall, AEs were experienced by - of patients in the asciminib treatment group
compared with ] in the bosutinib treatment group (15). All categories of AEs were

Il frequent in the asciminib treatment group, with the exception of
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|
B s included a [l percentage of patients withjjtreatment-related

AEs, grade =3 AEs, and patients who discontinued treatment due to AEs in the

asciminib treatment arm compared with the bosutinib arm (Table 46).

The proportion of patients in the bosutinib treatment group continuing treatment
I - ) \vas considerably i} than in the asciminib treatment group
I <ading to a substantial difference in duration of treatment between
both groups. Consequently, AEs by exposure-adjusted incidence rates may also be
of value for comparisons between asciminib and bosutinib. Exposure-adjusted
incidence rates (per 100 patient treatment years [PTY]) of all grades AEs
(irrespective of study treatment relationship) was || GGl and
I~ 2sciminib and bosutinib treatment groups, respectively. Exposure-
adjusted incidence rates over time suggest that the occurrence of AEs_ | with

longer duration of asciminib treatment (Table 47) (15).

Table 46: Overview of AEs (Safety set)

Category Asciminib 40 mg BD (N=156) Bosutinib 500 mg OD (N=76)
All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)
Adverse events Il B | ]
Treatment-related I | I
SAEs | ] ] I
Treatment-related -— - —- -
Fatal SAEs | ] | ]
Treatment-related | l - -
AEs leading to | I ] I
discontinuation
Treatment-related -— - —- -
AEs leading to dose - l - l
adjustment/interruption
AEs requiring additional - l - l
therapy

Source: Novartis (2021) (15).
Abbreviations: AE, adverse event; SAE, serious adverse event.

Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]
© Novartis (2021). All rights reserved
Page 98 of 242



Table 47: Overview of AEs by exposure-adjusted incidence rates? (Safety set)

Category Asciminib 40 mg BD (N=156) Bosutinib 500 mg OD (N=76)
All grades Grade 23 All grades Grade 23
n (IR per 100 n (IR per 100 n (IR per 100 n (IR per 100
PTY) PTY) PTY) PTY)

Adverse events
Treatment-related

SAEs
Treatment-related

AEs leading to
discontinuation

Source: Novartis (2021) (15).

Number of patients with an event divided by the corresponding sum of the exposure duration for all
patients, where duration of exposure in 100 PTY is counted up to the first qualifying event (or end of
time at risk for patients without event).

Abbreviations: AE, adverse event; IR, exposure-adjusted incidence rate; PTY, patient treatment
years; SAE, serious adverse event.

H_____ B
N
N
I
- I

B.2.10.1.2.2 AEs by system organ class

The most reported AEs in the asciminib and bosutinib arms were

I rspectively. Full AEs by system

organ class (SOC) are presented in Table 48. A fproportion of patients
re porte | IEEG—_—_—
with asciminib vs bosutinib. In contrast, events within the following SOCs were

reported [Jlfrequently with asciminib:

T
I - following grade >3 SOCs were reported
Illf-equently with asciminib vs bosutinib:
|
I, i the asciminib

treatment group vs the bosutinib group.
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Table 48: AEs by primary system organ class and grading (Safet)

set)

Primary system organ class

Asciminib 40 mg BD
(N=156)

Bosutinib 500 mg OD
(N=76)

All grades

Grade 23

n (%) n (%)

Infections and infestations

All grades
n (%)

Gastrointestinal disorders

Grade 23
n (%)

Skin and subcutaneous
tissue disorders

Blood and lymphatic system
disorders

Musculoskeletal and
connective tissue disorders

Nervous system disorders

InvestigationsT™

General disorders and
administration site
conditions

Metabolism and nutrition
disorders

Respiratory, thoracic and
mediastinal disorders

Vascular disorders

Psychiatric disorders

Injury, poisoning and
procedural complications

Eye disorders

Cardiac disorders

Reproductive system and breast
disorders

Renal and urinary disorders

Neoplasms benign, malignant and
unspecified (incl. cysts and

polyps)

Ear and labyrinth disorders

Endocrine disorders

Immune system disorders

Congenital, familial and genetic
disorders

Pregnancy, puerperium and
perinatal conditions

Product issues

Hepatobiliary disorders

T mnnaen mvm
A0 - -1

-1 il Iil I i L
—-—— 111 |i| ! i lil

Source: Novartis (2021) (15).

TWithin the Investigations SOC, 2 patients with missing grades were not included in the in-text table.
Abbreviations: AE, adverse event; BD, twice-daily; OD, once-daily; SOC, system organ class.
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B.2.10.1.2.3 AEs by preferred term

The most commonly reported AEs occurring in 210% of patients included

B i the asciminib arm;
e  he

bosutinib arm (Table 49).

The most reported grade =23 AEs (occurring in 25% of patients) included

I the asciminib arm,

in the bosutinib arm.

Table 49: Adverse events by preferred term and grading occurring in 25% of patients in either
treatment group (Safety set)
Preferred term Asciminib 40 mg BD Bosutinib 500 mg OD
(N=156) (N=76)
All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Number of patients with at least
one event

Thrombocytopenia
Neutropenia
Headache

Fatigue
Hypertension
Arthralgia
Diarrhoea

Nausea
Nasopharyngitis
Anaemia

Pain in extremity
Rash

Cough

Vomiting

Upper respiratory tract infection
Back pain
Dizziness
Dyspepsia
Insomnia

Platelet count decreased
Abdominal pain
Amylase increased

I |
|-|--|||-||-|-|||ii i

i
1111111110 i
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Preferred term Asciminib 40 mg BD Bosutinib 500 mg OD
(N=156) (N=76)

All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Oedema peripheral
Asthenia

AST increased

Lipase increased
Pruritus

Dyspnoea

Myalgia

Rash maculo-papular
Non-cardiac chest pain
Muscle spasms
Decreased appetite
Dry skin

Abdominal pain upper
Constipation
Neutrophil count decreased
ALT increased

Pyrexia

Blood creatinine increased
Hypophosphataemia

Source: Novartis (2021) (15).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BD, twice-daily; OD,
once-daily.

COLCCTCLTLLTLLLL
-1
LLTLIR LU

|-|i|—|—--|—-|||—-

B.2.10.1.2.4 Serious adverse events

The incidence of individual SAEs was low for both treatment groups. SAEs were
reported in a-proportion of patients in the asciminib treatment group

I compared with the bosutinib treatment group | il The most commonly
reported SAEs were

|
I | other SAES were reported as Il

cases (Table 50). | NG - the asciminib treatment group compared with
B - th< bosutinib treatment group had SAEs that were suspected to
be treatment-related by the Investigator.
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Table 50: Serious adverse events by preferred term and grading (Safety set)

Preferred term Asciminib 40 mg BD Bosutinib 500 mg OD
(N=156) (N=76)
All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Number of patients with at least one
event

Pyrexia

Urinary tract infection

Pneumonia

Non-cardiac chest pain
Thrombocytopenia
COVID-19

Cardiac arrest

Cardiac failure

Febrile neutropenia
Headache

Ischaemic stroke

Platelet count decreased
Vomiting

Depression

Myocardial ischaemia
Postoperative wound infection
Rash

Pleural effusion

Atrial fibrillation

Cardiac failure congestive
Acute kidney injury

Source: Novartis (2021) (15).
Abbreviations: BD, twice-daily; OD, once-daily.

----- AR
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B.2.10.1.2.5 Deaths

Of the 232 patients treated in the study, four patients (2.6%) from the asciminib
treatment group and one patient (1.3%) from the bosutinib treatment group died.
Two out of the four deaths in the asciminib treatment group (1.3%) occurred during

survival follow-up and were due to underlying disease.

‘On-treatment’ deaths (i.e. deaths while receiving study medication or within the
initial 30 days of discontinuing therapy) were reported for three patients: two patients
(1.3%) in the asciminib treatment group and one (1.3%) in the bosutinib treatment
group. The causes of death were embolism arterial and ischemic stroke in the
asciminib treatment group; and septic shock in the bosutinib treatment group (Table
51).
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Table 51: On-treatment deaths by preferred term (Safety set)

Preferred term Asciminib Bosutinib
40 mg BD 500 mg OD
(N=156) (N=76)
n (%) n (%)
On-treatment deaths 2(1.3) 1(1.3)
Primary reason: Study 0 0
indication
Primary reason: Other 2(1.3) 1(1.3)
Embolism arterial 1(0.6) 0
Ischaemic stroke 1(0.6) 0
Septic shock 0 1(1.3)

Source: Novartis (2021) (15).
Abbreviations: BD, twice-daily; OD, once-daily.

B.2.10.1.2.6 Adverse events over time

Overall, the first occurrences of AEs in the asciminib treatment arm were primarily
observed within the first o therapy Il The incidence of

I L ring \Weeks 8—24 and Weeks 24—48 of
asciminib treatment either ||| GGG < time.

B.2.10.1.2.7 Events suspected to be drug-related

The proportion of patients with AEs suspected to be treatment related was [
the asciminib treatment group [ lflcompared with the bosutinib treatment group
I The most reported treatment-related AEs (occurring in 210% of patients) by

preferred term included | GG - the asciminib arm,

| in the bosutinib arm (Table 52).
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Table 52: Treatment-related adverse events by preferred term occurring in at least 5% of
atients in either treatment group (Safety set)
Preferred term Asciminib 40 mg BD (N=156) Bosutinib 500 mg OD (N=76)

All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Number of patients with
=1 event

Thrombocytopenia
Neutropenia
Headache

Nausea

Fatigue

Anaemia
Diarrhoea
Vomiting

Rash

AST increased
ALT increased
Abdominal pain
Decreased appetite
Pyrexia

Source: Novartis (2021) (15).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BD, twice-daily; OD,
once-daily.

i
-t |

B.2.10.1.2.8 Adverse events leading to treatment discontinuation

The proportion of patients with AEs leading to treatment discontinuation was [JJifin
the asciminib treatment group compared with the bosutinib treatment group
I <spectively). The most frequently occurring AEs leading to treatment

discontinuation in the asciminib arm were

|
I - the most frequently occurring AEs leading to
treatment discontinuation in the bosutinib arm
T
I (T =ble 53).

Grade =3 AEs leading to treatment discontinuation were reported [JJJil|% of patients

in the asciminib treatment group compared with-for the bosutinib treatment

group.
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Table 53: Adverse events leading to discontinuation of study treatment by preferred term and
grading (Safety set)

Preferred term Asciminib 40 mg BD Bosutinib 500 mg OD
(N=156) (N=76)
All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Number of patients with
21 event

Thrombocytopenia
Neutropenia

Platelet count
decreased

Neutrophil count
decreased

Lipase increased
Amylase increased
Cerebral disorder

Ejection fraction
decreased

Ischaemic stroke
ALT increased
AST increase
Diarrhoea
Pleural effusion
Rash

Blood creatinine
increased

Diffuse large B-cell
lymphoma

Drug eruption
Hydrothorax
Pyrexia

Squamous cell
carcinoma

Source: Novartis (2021) (15).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; BD, twice-daily; OD,
once-daily.

IR 0 RNNREE- - - -1 !
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B.2.10.1.2.9 Adverse events of special interest

A substantially [[Jllproportion of patients in the asciminib treatment group
compared with the bosutinib treatment group experienced adverse events of special
interest (AESIs) of all grades for

I - spe ctive |y
I < spectively).

Additionally, a substantiallyjjilfilproportion of patients in the asciminib treatment

group compared with the bosutinib treatment group experienced AESIs of grade =3
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for

I << o< ctively N < s
ctively| GG <sp<ctively). The proportion of patients

experiencing all other AESIs were_comparable between the two treatment groups

I (Table 54).

Table 54: Overview of adverse events of special interest (safety set)

Preferred term Asciminib 40 mg BD Bosutinib 500 mg OD
(N=156) (N=76)
All grades Grade 23 All grades Grade 23
n (%) n (%) n (%) n (%)

Myelosuppression Il B | N N
Gl toxicity N N N I
Hypersensitivity - - - -
Haemorrhage - - - -
Hepatotoxicity (including - - - -
laboratory terms)
Pancreatic toxicity - - - -
Oedema and fluid retention ] I ] ]
Ischemic heart and CNS - - - -
conditions
QTc prolongation - - - I
Reproductive toxicity [ ] ] [ |
Cardiac failure (clinical events) - - - -

Source: Novartis (2021) (15).
Abbreviations: BD, twice-daily; CNC, central nervous system; Gl, gastrointestinal; OD, once-daily;
QTc, duration of the QT interval.

B.2.11 Ongoing studies

The ASCEMBL trial is currently ongoing, with data from the 96-week analysis
expected in Quarter 2 of 2022. Three additional studies are currently ongoing; all

four ongoing studies are described in Table 55.
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Table 55: Ongoing studies

. Start date and . . . Outcomes in
Trial NCT number expected finish date Trial design Comparators Population Scope
NCT02081378 April 24, 2014 — March | Phase | . Asciminib + imatinib Adult patients with CML | e« AE
14 2024 _ Asciminib + nilotinib and Ph+ ALL who are
N - relapsed or refractory to
. Asciminib + dasatinib or are intolerant of
TKis, and of
asciminib+nilotinib,
asciminib+imatinib and
asciminib+dasatinib in
Ph+ CML patients who
are relapsed or
refractory to TKls
ASC4MORE NCT03578367 November 22, 2018 — | Phase Il, multi- Imatinib Adult patients with Ph+ | ¢« MR4.5
November 23, 2022 centre, open- Nilotinib CML-CP, previously
label, treated with first-line
randomised imatinib for 21 year and
study have not achieved
DMR
Frontline NCT03906292 | August 19, 2019 — Phase Il, multi- | 1. Imatinib Adult patients with e Deep molecular
Asciminib November 2022 centre, open- _ Nilotinib newly diagnosed CML- response
Combination in label, non- - CP (DMR#)
Chronic Phase randomised, - Dasatinib e MMR
CML parallel cohort
study e AE
e PFS
e OS
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previous treatment)

. Start date and . . . Outcomes in
Trial NCT number expected finish date Trial design Comparators Population Scope
ASCEMBL / NCT04948333 November 15, 2021 — | Phase llib, Adult patients with Ph+ | ¢ MMR
CABL001A2302 June 29, 2025 multi-centre, CML-CP,_previoust o Safety and

open-label, treated with 22 TKis i
single-group (patients e Duration of
study resistant/intolerant to CCyR and MMR

PFS

0Ss

TTF

PROs and QoL

Abbreviations: AE, adverse event; CML, chronic myeloid leukemia; CP, chronic phase; CCyR, complete cytogenetic response; DMR, deep molecular
response; MMR, major molecular response; OS, overall survival; PFS, progression free survival, Ph+, Philadelphia chromosome positive; PRO, patient
related outcome; QoL, quality of life; TKI, tyrosine kinase inhibitor; TTD, time to discontinuation.
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B.2.12 Innovation

TKls are the treatment of choice for all lines of therapy for patients with CML-CP (7,
9, 41, 42). The availability of several TKIs has considerably improved the prognosis
for patients with CML (10); however, discontinuation of first- and second-line
therapies due to resistance or intolerance is not uncommon (49, 51-53). For patients
requiring third-line and later therapy, treatment options are limited and not well-
defined (9).

Sequential TKI therapy is often accompanied by the emergence of new

mutations (49). In contrast to other available TKIs that target the adenosine
triphosphate (ATP)-binding site, asciminib is a first in-class specifically targeting the
ABL myristoyl pocket (STAMP) inhibitor of the BCR-ABL1 kinase (18). Because of
this novel mechanism of action, asciminib maintains activity against BCR-ABL1 with
ATP-site resistance mutations (18), unlike currently available TKIs that have limited

sensitivity following the emergence of such mutations (49).

Patients in the CP progressing on second and later line TKI therapy represent an
extremely challenging patient population. It is estimated that approximately 5—-10% of
patients with CML-CP eventually progress to AP while on treatment (45), and if
disease progresses to BP survival is generally less than 1 year (41). The most
relevant predictor of progression is the kinetics of response to treatment (62);
patients who do not achieve a reduction <10% BCR-ABL1 after 3 months with first-
line imatinib and second generation TKls have a higher risk of progression to AP and
reduced survival (45, 62-65).

Asciminib’s novel mechanism of action is expected to lead to superior selectivity
compared with current TKls, and subsequently increase effectiveness with fewer off-
target effects. Its favourable tolerability profile may therefore enable the treatment of
patients who are intolerant of currently available TKIs, including patients for whom
ponatinib is not considered suitable due to the risk of irreversible cardiovascular AEs
(67, 68).

In conclusion, asciminib offers improved activity in patients resistant to previous TKls
and its safety profile may enable the treatment of patients who are intolerant of
currently available TKIs. Thus, asciminib provides clinicians with a new treatment
option for patients who have discontinued two or more prior TKI therapies.
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B.2.13 Interpretation of clinical effectiveness and safety

evidence

B.2.13.1 Clinical trial programme

The ASCEMBL trial is an ongoing Phase lll, open-label, active-controlled multi-
centre trial (12). An open-label study design was considered appropriate due to
inherent differences in the conditions for drug administration for the two treatment
arms, namely that bosutinib needs to be taken with food, whereas asciminib needs
to be taken fasted. Blinding with double dummy treatments would have been
challenging and carries inherent risks of dosing errors and reduced patient
compliance. The ASCEMBL trial recruited 233 patients from 87 sites across 27
countries. Of these, five sites were in the UK: three in England, one in Wales, and
one in Scotland. Prior treatments received by patients upon study entry were
reflective of clinical practice in England, with >93% of patients having received

22 prior TKIls routinely used in England: dasatinib, imatinib, nilotinib, and ponatinib
(12). The ASCEMBL trial compared asciminib with a comparator reflective of clinical
practice in England, bosutinib. Bosutinib is currently taken by approximately 24% of
third-line patients with CML in England (14).

The HMRN CML audit report included all ] new adult patients with CML from
Yorkshire and the Humber & Yorkshire Coast Cancer Networks between the 15t of
September 2004 and the 315t of August 2019, a total population of 3.8 million (14). In
total, | patients with CML received treatment with a TKI; imatinib was the most
common first-line TKI (i), nilotinib was the most common second-line therapy
(). and dasatinib was the most common third-line therapy (i) (14). These
patient numbers are reflective of clinical practice, although may have been
influenced by the availability of treatments, as imatinib was the only drug available in
2004-2005, nilotinib was introduced from 2006, and dasatinib in 2007 (at second-
line) (14). In total, | patients received a third- or later line of therapy, with one
patient receiving 10 lines. As such, the HMRN results provide real world evidence of

clinical practice and outcomes in England.
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B.2.13.2 Efficacy

ASCEMBL met its primary objective and showed a statistically significant and a
clinically relevant treatment difference in MMR rate at Week 24 with asciminib
compared with bosutinib (12.2% [95% CI: 2.19, 22.30; p=0.029]). Notably, subgroup
analysis of the primary endpoint demonstrated the efficacy of asciminib irrespective
of the number of prior lines of treatment with TKls. A || | |GTGEGEG@G@G@Bli» VVR rate
with asciminib [ flflcompared with bosutinib [ lfltherefore supports the clinical
benefit of asciminib in a patient population treated with two or more TKIs with limited
treatment options -of patients receiving asciminib or bosutinib as third-line
therapy and % of patients receiving asciminib or bosutinib as fourth- or later line)
(13).

The level of acceptable response to third- or later line treatment is not well-defined
for patients with CML-CP by clinical guidelines; however, a BCR-ABL1 IS >1% or a
cytogenetic response less than complete is considered inadequate for optimal
survival at second-line (7, 41, 49). In the ASCEMBL trial, at Week 48,

|
I B s clinically relevant in the third- or later

line treatment setting where the use of remaining TKIs may be limited, and the option

of allogeneic stem cell transplantation carries high risk of morbidity and mortality.

B.2.13.3 Safety

ASCEMBL trial participants were randomised in a 2:1 ratio; more patients were
allocated to the asciminib arm in order to better define the safety profile of the
experimental therapy, since the tolerability of bosutinib is well-documented (155).
The ASCEMBL trial demonstrated that asciminib has a better safety and tolerability
profile than bosutinib. A-proportion of patients receiving asciminib experienced
treatment-related AEs ||}l -<spectively). Exposure-adjusted incidence
rates (per 100 PTY) of all grades AEs (irrespective of study treatment relationship)
were [ vith asciminib |l compared with bosutinib
I thermore, AEs leading to treatment discontinuation were
Bl the asciminib arm than the bosutinib arm ||, respectively) (15).

On-treatment deaths in the asciminib arm occurred in two (1.3%) patients (ischemic
stroke and arterial embolism; neither suspected to be caused by treatment), and
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there was one (1.3%) death with bosutinib (septic shock; suspected to be caused by
treatment) (15).
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B.3 Cost effectiveness

Summary

e Asciminib was compared to bosutinib, ponatinib, nilotinib, and dasatinib in a de
novo cost-effectiveness analysis

e The analysis considers the effectiveness and cost-effectiveness of asciminib in
a third-line and later population as aligned with the marketing authorisation, and
data from the pivotal ASCEMBL trial which assessed patients at third-line and
beyond. The supporting economic analysis also focuses on a third-line and later
population.

e The approach to the modelling of OS following discontinuation of treatment is
based on the approach recommended by the ERG in TA401 (bosutinib), in
which OS is the sum of TTD plus a fixed period of survival beyond third-line
treatment. Data on TTD were informed by clinical trials including ASCEMBL,
and single arm trials for non-ASCEMBL comparators, HMRN analysis, and
standard cost sources. Data on TTD for ponatinib and bosutinib include patients
in the fourth-line setting. Data for dasatinib and nilotinib do not include patients
in the fourth-line setting; this is largely due to the evolution of the CML
treatments over the last 10-15 years.

e At list prices for asciminib and all comparators, results of the cost-effectiveness
analysis showed that:

o Compared with bosutinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an incremental (probabilistic) cost-effectiveness
ratio (ICER) of ] per QALY gained ﬁ per QALY gained -
deterministic).

o Compared with dasatinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of £93,467 (probabilistic) per QALY
gained |l per QALY gained - deterministic).

o Compared with nilotinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of [} (probabilistic) per QALY gained

per QALY gained - deterministic).

o When comparing asciminib to ponatinib, asciminib is associated with lower
costs and lower QALYSs, resulting in an ICER for asciminib (when compared to
ponatinib) of |l (probabilistic) saved per QALY lost saved per
QALY lost - deterministic).

e At the PAS price for asciminib when comparing asciminib to: bosutinib;
ponatinib; and dasatinib (with comparators at their list prices), and at the PAS
price for both asciminib and nilotinib (which is known to Novartis) when
comparing asciminib to nilotinib, results of the cost-effectiveness analysis
showed that:

o Compared with bosutinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of £2,767 (probabilistic) per QALY gained
(£3,192 per QALY gained - deterministic).

o Compared with dasatinib, asciminib is associated with higher costs but also
higher QALYs, resulting in an ICER of £3,665 (probabilistic) per QALY gained
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(£3,180 per QALY gained - deterministic).

o Compared with nilotinib, asciminib is associated with higher costs but also
higher QALYSs, resulting in an ICER of £49,001 (probabilistic) per QALY
gained (£49,584 per QALY gained - deterministic).

o When comparing asciminib to ponatinib, asciminib is associated with lower
costs and lower QALYSs, resulting in an ICER for asciminib (when compared to
ponatinib) of £261,615 (probabilistic) saved per QALY lost (£253,193 saved
per QALY lost - deterministic).

¢ Results were robust to parameter and scenario uncertainty when assessed via

the sensitivity analyses, and probabilistic and deterministic ICERs were
congruent. Parameters that had the most influence on outcomes were the
duration of post third-line treatment survival by treatment arm, HSUVs, and RDI.

e Further, scenario analysis in which survival following discontinuation of third-
line treatment is reduced generated lower ICERs. The presented cost-
effectiveness analysis could, therefore, be regarded as a conservative
assessment of the cost-effectiveness of asciminib.

B.3.1 Published cost-effectiveness studies

B.3.1.1 Identification of studies

An SLR was conducted to identify cost-effectiveness studies relevant to the decision
problem from the published literature. A complete description of the search strategy

is presented in Appendix G.

B.3.1.2 Description of identified studies

The SLR identified 29 unique studies from 34 publications, and 16 unique health
technology assessments (HTAs) (from 22 HTA reports and five publications). The
studies included in the SLR were conducted across 14 countries, with most studies
conducted in the US (n=8), followed by China (n=5). Three studies reported data

from multiple countries. No study reported data from England.

B.3.2 Economic analysis

No existing economic evaluations of asciminib were identified in the cost-
effectiveness SLR (Section B.3.1), therefore a de novo cost-effectiveness model was

developed.
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There are a number of technology appraisals (TAs) evaluating the use of TKils in the
treatment of CML (146, 156, 157). Across these TAs, two main approaches have
been used to extrapolate trial data and estimate lifetime costs and quality adjusted
life expectancy. Both approaches address the relatively long life expectancy of
patients with CML responding to treatment with a TKI, and the consequent
immaturity of PFS and OS data. The simplest approach, applied in TA401 (bosutinib)
assumes a fixed duration of life expectancy following discontinuation of treatment
with a TKI (146). The alternative approach utilises data on cytogenic response as a
surrogate measure of progression. This approach was applied in TA451 (ponatinib).
Data from the BMS-034 trial of dasatinib in patients resistant/intolerant to imatinib,
were utilised to link treatment response to progression rates (158). These data were
used to estimate progression as a function of response to treatment with ponatinib
(157).

The original manufacturer’'s submission for bosutinib (TA401) also estimated
progression using response to treatment as a function, using proxy data. This
approach was criticised by the evidence review group (ERG), who raised a number
of concerns. The chief concern was the suitability of the data linking treatment
outcomes with progression. These data were obtained from a second-line population
and are likely to represent an optimistic estimate of progression in a third-line
population. The available data are also limited to summary statistics at 6 month
intervals to 4 years. At 4 years, PFS for patients with either a CCyR or a MCyR was
94%. Such data are clearly insufficient to support extrapolation of the rate of

progression with any confidence.

Following criticisms of their original approach to estimating progression, the
manufacturer revised their analysis to assume a fixed duration of survival following
discontinuation of third-line treatment. This approach ensured consistency across
treatment arms with regard to the duration of survival following the end of treatment
with a TKI and the commencement of best supportive care (assumed to be
hydroxycarbamide). This assumption also implies no post treatment benefit, which
can be considered conservative. This submission applies the same approach to
extrapolating outcomes as that applied in the revised bosutinib submission.
However, since that submission, available TKI treatments have expanded to include
ponatinib, and few patients are treated with hydroxycarbamide, except to stabilise
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them prior to TKI treatment. The improvement in treatment options would indicate
that data used to extrapolate outcomes in both the bosutinib and ponatinib
submissions is likely to underestimate PFS. In this submission, the estimate of OS
following discontinuation of third-line treatment was revised in the light of clinical

opinion and real world evidence from HMRN.

B.3.2.1 Patient population
The population for this analysis are adult patients with Ph+ CML-CP, previously

treated with two or more TKiIs. This is in line with the population considered in
ASCEMBL (the pivotal clinical trial; Section B.2.3.1), the anticipated marketing
authorisation, and the final scope issued by NICE (16).

It is important to note that elements of the analysis are more applicable to a third line
population, such as when compared to nilotinib or dasatinib, which are trials in third
line populations. In addition survival post-discontinuation is more representative of a
third line population. However this was necessary because of paucity of data, and

this data is likely to be generalisable to later lines.

This approach aligns with the approach taken in the previous submission for
bosutinib (TA401) in which data were presented for bosutinib in a third-line
population and results were considered generalisable to a third-line and later

population by the committee.

Please note, for clarity, from here on, the treatments compared when patients enter
the model are referred to as third-line treatment, however this is taken to mean the

treatment for people who have previously tried two or more TKI treatments.

B.3.2.2 Model structure
The model captures progression of CML through the three main phases: the CP, AP

and BP. The CP is represented by two health states capturing time on third-line
treatment and time in CP after discontinuation of third-line therapy. AP and BP are
represented by a single state each. The health state structure also contains two sub-
models for patients who receive an allo-SCT, which can occur in a proportion of
patients either at discontinuation of third-line treatment (in the CP), or at progression

to AP or progression to BP (in progressed disease). The allo-SCT sub-models
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include two states capturing relapse free and post relapse survival. Figure 16
presents a schematic of the economic model. Patients progressing through the
disease phases and separate SCT sub-models are structures considered
appropriate and plausible by previous committees(146, 157), they were also

validated with a clinical expert (68).

The model is implemented as a set of partitioned survival models. The ‘main model’
captures the trajectory of the cohort who have not undergone an allo-SCT. State
occupancy is determined by a series of partitions derived ultimately from the TTD
curve. State occupancy in the main model is implemented using a series of survival
curves capturing discontinuation of third-line treatment, progression to AP and to BP,
and death. Discontinuation of third-line treatment is derived by fitting a survival
model to trial data on treatment discontinuation for asciminib and the comparators.
The model assumes a fixed duration of OS following discontinuation of third-line
treatment, independent of which third line-treatment was given. The model further
assumes that, prior to death, patients spend a period of time in AP and then a further
period of time in BP. Figure 17 illustrates the partitioning of the cohort across the five

states constituting the main model.

Very few deaths or progression events were observed in ASCEMBL. This low event
rate is reflected in data from HMRN, demonstrating 5-year survival above 50% from
initiation of third-line treatment for patients with CML. Consequently, extrapolation of
OS from the ASCEMBL trial data was unlikely to provide meaningful conclusions.
Instead, mean OS of 7 years post discontinuation of third-line treatment is assumed.
The approach aligns with the resubmission of bosutinib, which estimated a mean OS
of 3.5 years based on data from Kantarjian 2007 (149). The ERG reanalysed these
data, and concluded that they indicate a mean OS of 7 years, but the manufacturer
justified the original value of 3.5 years with clinical opinion. Clinical opinion sought as
part of this submission, and data from HMRN, supports a value of 7 years post
discontinuation of third-line treatment (see section B.3.3.3). Mean time in the AP and
BP states was assumed to be 10 months and 6 months, respectively. This
assumption is the same as that applied in the bosutinib resubmission (146) and was

validated with a clinical expert (68).

Patients undergoing an allo-SCT (at either the chronic or progressed stages) leave

the main model and join one of the two allo-SCT sub-models. These models are also
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partitioned survival models. One model captures disease trajectory following allo-
SCT at discontinuation of third-line treatment; the second captures disease trajectory
following allo-SCT at transition to either AP or BP. The allo-SCT sub-models follow
the traditional three state partitioned survival structure. However, as allo-SCT occurs
in each time cycle of the model, 10’ is different for the cohorts undergoing allo-SCT
in each time cycle. For this reason, it is necessary to implement the allo-SCT sub-
models as a set of models with a separate model for each time cycle (analogous to

the use of tunnel states in a Markov model).

Figure 16: Model structure

f

Allo SCT in CP Allo SCT in PD

Relapse-free Relapsed Relapse-free Relapsed

CP-CML: /D CP-CML:
on 3L treatment N Off 3L treatment

3L TKI / systemic therapy entry

Abbreviations: 3L, third-line treatment; Allo-SCT, allogeneic stem cell transplantation; AP, accelerated
phase; BP, blast crisis phase; CP, chronic phase; CML, chronic myeloid leukaemia; PD, progressed
disease; TKI: tyrosine kinase inhibitor.

Figure 17: lllustration of partitioned survival model structure
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Abbreviations: AP, advanced phase; BP, blast phase; CP, chronic phase; OS, overall survival.
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Table 56: Features of the economic analysis

Previous appraisals

Current appraisal

Factor TA451 (ponatinib) TA401 (bosutinib) Chosen values Justification
Cycle Length 3 months 1 month 1 month Consistent with TA401.
Perspective NHS/PSS NHS/PSS NHS/PSS This approach is consistent with
previous models in CML and is in line
with current NICE guidelines (159).
Time horizon Lifetime Lifetime Lifetime A lifetime horizon was selected to
capture all differences in costs and
outcomes between treatments, as per
the NICE reference case (159).
Discounting 3.5% 3.5% 3.5% In line with the NICE methods guide
(159).
Population For CP-CML the third line The third line arm of the trial | The population from The whole population from ASCEMBL
patients were used from the was used. A second line ASCEMBL of third line plus. | was used. These are patients who
PACE trial. Fourth line was population was also looked have previously tried at least two TKI
also modelled separately at separately as this was a treatments. Some of the comparators
separate arm of the trial. only had third line data. Therefore the
analysis is considered for a third line
+ population, with the knowledge that
this may be a conservative estimate
of TTD for some treatments (nilotinib
and dasatinib) as TTD fourth line is
likely to be lower.
Model type Markov model Semi-Markov model Partitioned survival analysis | Allows parsimonious implementation

of assumptions underpinning
extrapolation of OS.

Extrapolation of OS

OS is estimated as a function
of cytogenic response

Assumes fixed duration of
survival beyond 3L therapy

Assumes fixed duration of
survival beyond 3L therapy

OS data too immature to extrapolate.
Surrogacy approach considered
inferior on the grounds of
incomparability of patient populations
based on their lines of treatment.
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Previous appraisals

Current appraisal

Factor

TA451 (ponatinib)

TA401 (bosutinib)

Chosen values

Justification

Source of utilities

¢ For chronic and progressed
states: Szabo et al(160)
applied as utility
decrements to the age
adjusted baseline utilities.

e For SCT states: from
published literature.

Values from previous
appraisals (TA241 and
TA251)

e For chronic and
progressed states: mean
values from the
ASCEMBL trial applied as
multipliers to the age
adjusted baseline utilities.

e For SCT states: from
TA451 (157).

Utilities were available from the
ASCEMBL trial. Scenario analysis
using Szabo et al utility values were
also explored.

Source of costs

e NHS reference costs

e Marie curie cancer care

o UK stem cell strategy
oversight committee

e BNF

e NHS reference costs

¢ NHS Blood and
Transplant

e BNF

The sources of cost data are as per
the NICE methods guide (159).

Abbreviations: 3L, third-line treatment; BNF, British National Formulary; CML, chronic myeloid leukaemia; NHS, National Health Service; NICE, National
Institute for Health and Care Excellence; OS, overall survival; PSS, personal social services; SCT, stem cell transplant; TA, technology appraisal.
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B.3.2.4 Intervention technology and comparators

The intervention is asciminib at a dose of 40 mg administered orally twice a day. The
intervention is compared with the following TKiIs likely to be utilised as a third-line or
later treatment for CML.:

e Bosutinib administered at a dose of 500 mg orally once a day

e Ponatinib administered at a dose of 45 mg orally once a day

¢ Nilotinib administered at a dose of 400 mg orally twice a day
e Dasatinib administered at a dose of 100 mg orally twice a day.

The comparators included in the evaluation are aligned with the final NICE scope
(16). NICE guidance exists on the following: ponatinib for previously treated chronic
myeloid leukaemia and acute lymphoblastic leukaemia (TA451) (157) dasatinib,
nilotinib and high-dose imatinib for treating imatinib-resistant or intolerant chronic
myeloid leukaemia (TA425) (161) and bosutinib for previously treated chronic
myeloid leukaemia (TA401) (146). Although dasatinib and nilotinib are recommended
as second-line treatments, they are also used as third-line alternatives if they have
not been tried before. Hence both can be considered comparators in a subset of the
population who are naive to the relevant comparator. In practice, many patients will
have been treated with nilotinib at first or second line, and would not be suitable
candidates for treatment at third line. The use of ponatinib is typically restricted to
patients for whom alternative TKls are contraindicated due to the significant risk of
serious cardiovascular events (162). As such it is typically used at fourth-line or fifth-
line, and less commonly at third-line. According to clinical opinion, TKI use typically
continues beyond fourth-line and fifth-line in patients failing to achieve a complete
response, with patients reverting to previously used TKIs to achieve a partial
response and delay disease progression. Data from the HMRN on third-line
treatment indicates that the majority of patients are currently treated with bosutinib,

dasatinib and nilotinib, with a smaller proportion treated with ponatinib or imatinib.

B.3.3 Clinical parameters and variables

The principal source of data for the analysis is the ASCEMBL clinical trial. Patient
level data from ASCEMBL were used to determine the following parameters for

asciminib and bosutinib:

e TTD
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e HSUVs in CP on third-line treatment and after discontinuation of third-line treatment
e AE frequencies.

Expert opinion was also elicited from a clinical expert practicing in England with
experience of treating patients with CML in September 2021, for resource use data

and assumptions, and clinical validation of extrapolation of curves (163).

Data on TTD and AE frequencies for the remaining comparators (ponatinib,
dasatinib, nilotinib) were derived from published studies. For TTD, in the absence of
a connected network, an unanchored MAIC was performed (see section B.2.9) to
match the characteristics of patients in the ASCEMBL trial to those reported in the
relevant study for the comparator, and TTD for asciminib was re-estimated on the
weighted ASCEMBL data. An exponential function was assumed for TTD for the
comparators, parameterised from median TTD reported in the relevant study.
Frequencies of AEs for comparators were taken directly from the most relevant
studies. The availability of studies reporting outcomes for patients with CML

receiving third and later lines of treatment was limited.

e Data on TTD and AEs for ponatinib were taken from the PACE trial (568) - a
single arm Phase Il clinical trial in patients with CML or acute lymphoblastic
leukaemia (ALL) with resistance to or unacceptable side effects from dasatinib
or nilotinib (with the majority being at least a third-line population), or with the
T315] mutation.

e Data on TTD and AEs for nilotinib were taken from Giles et al. 2010 (114),
which reported outcomes for 60 patients with CML prescribed nilotinib after

failure of imatinib and dasatinib.

e Rossi et al. 2013 was considered the most appropriate source of data for TTD
for dasatinib (116). Rossi et al. 2013 report outcomes for 34 Italian patients
switched to dasatinib after failure of imatinib (first-line) and nilotinib (second-
line). As Rossi et al. does not report AE data, these data were taken from Tan
2019 et al (115). Tan et al 2019 retrospectively evaluated the efficacy and
safety of dasatinib among 48 patients with CML who were treated with
dasatinib as a second- or third-line treatment (with second and third-line being
distinct groups, and the AE data taken from the third-line group of
24 patients). Data on TTD are not reported in Tan et al. 2019.
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The starting age and proportion of females in the model were based on the mean

characteristics from ASCEMBL. Mean age and proportion of females (across both

arms) was 51% (asciminib arm) and 52% (bosutinib arm) (12).

OS, PFS and TTD from ASCEMBL are shown in Figure 18. Few progression events
had occurred across both treatments in the ASCEMBL trial (146).

Figure 18: ASCEMBL KM data

Abbreviations: KM, Kaplan Meier; OS, overall survival; PFS, progression-free survival, TTD, time to
treatment discontinuation

Few progression events had occurred across both treatments in the ASCEMBL trial.
As previously discussed in Section B.3.2.2, assumptions were made around the
mean time for post-discontinuation survival and mean time in AP and BP states. The
analysis assumed no survival benefit following treatment discontinuation,
independent of the third-line treatment given. Survival curves for AP, BP, and OS
were determined directly from the following assumptions on mean time in those
states, from which the parameter for exponential survival was generated:

e Mean time on third-line treatment directly estimated from extrapolation of TTD
curves

Mean overall survival = mean time on third-line treatment + 84 months (7 years)
Mean time off third-line treatment, pre-progression = 68 months (84 months minus
time in AP and BP of 16 months)

Mean time in AP state = 10 months
Mean time in BP state = 6 months
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Data on event free survival (EFS) and OS following allo-SCT were taken from the
publication by Jabbour et al. 2011 (164 ), which was used in previous submissions
(146, 157) and reviewed the outcomes of imatinib-resistant CML patients (mainly
third-line) who underwent SCT. This was a small study of only 16 patients in the CP
and 31 in the progressed phases. However, the patient population in CP in Jabbour
et al. was considered broadly representative of patients in the model receiving allo-
SCT after discontinuation of third-line treatment. SCT extrapolations from Jabbour et
al 2011 were validated with a clinical expert (163). Survival data were recreated by
digitisation of the KM plots in the publication and application of the Guyot algorithm
(151). Parametric survival models were then fitted to the recreated data to allow

extrapolation of EFS and OS.
B.3.3.1 TTD

B.3.3.1.1 TTD for asciminib and bosutinib

Data on TTD were available up to 37 months and 34 months, for asciminib and
bosutinib respectively, after treatment initiation for patients in the ASCEMBL trial.

These data were relatively mature for bosutinib, but the median TTD was ||}

Figure 19: ASCEMBL TTD KM's with uncertainty and numbers at risk

Abbreviations: ABL, asciminib; bosu, bosutinib; TTD, time to treatment discontinuation

Parametric survival models were fitted to the TTD data for asciminib and bosutinib to

allow extrapolation of TTD over the lifetime of patients. A test of the Schoenfeld
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residuals (Figure 20) yielded a p-value of 0.1913, implying that the null hypothesis of
proportional hazards could not be rejected. As a consequence, parametric models
including a covariate representing asciminib vs bosutinib (‘joint models’) were

deemed suitable for the prediction of TTD.

Figure 20: Schoenfeld residual plot

Global Schoenfeld Testp: 0.1913

Schoenfeld Individual Test p: 0.1913

Beta(t) for ARM
|
|
|

= — - - — - - . -
Seven commonly applied survival models were fitted to the data: exponential,
Weibull, Gompertz, lognormal, loglogistic, gamma, and generalised gamma. Model
selection for the comparison of asciminib and bosutinib was based on consideration
of fit with the observed data and the plausibility of extrapolated values. Model fit with
the observed data was judged by visual inspection and Akaike’s Information Criteria

(AIC), Bayesian information criterion (BIC), as well as clinical opinion.

Figure 21 and Figure 22 show the extrapolated data for each of the survival models
fitted to the data for patients in the asciminib and the bosutinib arms, alongside the

KM survival plots.

Table 57 reports the survival estimates for each distribution at 2, 5, and 10 years for

asciminib and bosutinib.

Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]
© Novartis (2021). All rights reserved
Page 126 of 242



Figure 21: TTD extrapolations for asciminib from ASCEMBL
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Figure 22: TTD extrapolations for bosutinib from ASCEMBL
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Abbreviations: Gen, generalised; KM, Kaplan-Meier; TTD, time to treatment discontinuation.
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Table 57: Proportion remaining on treatment for each distribution

Years Survival

Asciminib
Exponential | Weibull Gompertz | Lognormal | Log-Logistic| Gamma Gen. Gamma

2 51% 54% 55% 54% 53% 54% 54%

5 19% 29% 49% 37% 34% 27% 36%

10 4% 13% 49% 25% 22% 10% 24%
Bosutinib

2 14% 16% 18% 19% 18% 15% 18%

5 1% 1% 8% 6% 6% 1% 4%

10 0% 0% 6% 2% 3% 0% 1%

Abbreviations: Gen, generalised.

Table 58 reports model diagnostics for each of the models fitted to the TTD from
ASCEMBL.

Table 58: Model diagnostics for asciminib and bosutinib joint model from ASCEMBL

Model AIC Rank BIC Rank
Exponential 1048.122 7 1055.024 6
Weibull 1042.399 4 1052.752 3
Gompertz 1030.132 1 1040.485 1
Lognormal 1043.2 5 1053.553 4
Log-Logistic 1039.018 2 1049.371 2
Gamma 1044.092 6 1054.445 5
Gen. Gamma 1041.492 3 1055.296 7

Abbreviations: AIC, Akaike’s information criteria; BIC, Bayesian information criteria; Gen, generalised.

Visual inspection and measures of model fit indicate that the Gompertz specification
provides the best fit to the joint TTD data. The function is best able to match the
plateau in the asciminib data beyond 20 months. However, this led to extrapolated
values the clinical expert consulted considered implausibly high. Model fit, as
measured by AIC and BIC, is similar for the remaining six functions. The log-normal
was considered the most plausible based on clinical opinion, as it was thought
around a quarter of patients would gain long term control of their disease on
asciminib, and on bosutinib around 1 in 20 patients would gain long term control of

their disease at 5 years.

The base case joint log-normal distributions are shown in Figure 23.
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Figure 23: Base case TTD extrapolations for asciminib vs bosutinib
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Abbreviations: KM, Kaplan-Meier; TTD, time to treatment discontinuation.

B.3.3.1.2 TTD for other comparators (based on MAIC)

TTD for asciminib was compared with ponatinib, nilotinib, and dasatinib using a
MAIC (matched-adjusted indirect comparison) (see Section B.2.9.2.4.1). The KM
curves for TTD for ponatinib, nilotinib, and dasatinib was not available, and only
median treatment duration was reported in the respective trials:

¢ Ponatinib: 32.1 months (58)

¢ Nilotinib: 11 months (114)
¢ Dasatinib: 14 months (147)

Based on matching, weights for each patient for the asciminib arm were assigned

such that summary statistics matched with those in the comparator trials.

In the absence of data beyond median TTD, exponential functions were assumed for
TTD of each comparator (other than bosutinib). This approach generates
conservative estimates of TTD and does not require application of a HR to a survival
model which may be inconsistent with a proportional hazards assumption. Scenario
analysis undertaken for the comparison of asciminib with bosutinib indicates that the

choice of function to extrapolate TTD does not have a marked impact on the ICER.
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Visual inspection and measures of model fit both indicate that the Gompertz
specification provides the best fit to the asciminib TTD data for all three
comparisons. However, the exponential function was selected for the base case
analysis vs each comparator to match the parameterisation of TTD for ponatinib,

nilotinib and dasatinib.

B.3.3.1.2.1 Asciminib vs ponatinib

Table 59 reports AIC and BIC values for each of the models fitted to the asciminib
TTD derived from the MAIC. Figure 24 shows the extrapolated data for each of the
survival models fitted to the asciminib data adjusted to match ponatinib patients,
alongside the adjusted asciminib KM. The exponential extrapolation parameterised
from median TTD reported in the PACE trial can be seen in Figure 25.

Figure 24: TTD extrapolations for asciminib adjusted to match the patient characteristics of
ponatinib
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Abbreviations: Gen, generalised; KM, Kaplan-Meier; TTD, time to treatment discontinuation.
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Figure 25: Exponential model fit to meet the median treatment duration reported in the PACE
trial (32.1 months)
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Abbreviations: TTD, time to treatment discontinuation.

Table 59: Model diagnostics for asciminib TTD after adjustment of patient data to match the
PACE trial

Asciminib
Model AIC Rank BIC Rank
Exponential 654.84 7 657.77 7
Weibull 642.68 5 648.54 5
Gompertz 627.83 1 633.69 1
Lognormal 633.11 2 638.97 2
Log-Logistic 635.49 4 641.34 3
Gamma 645.73 6 651.59 6
Gen. Gamma 634.01 3 642.79 4

Abbreviations: AIC, Akaike’s information criteria; BIC, Bayesian information criteria; Gen, generalised;
TTD, time to treatment discontinuation.
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Figure 26: Base case TTD extrapolations for asciminib vs ponatinib
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B.3.3.1.2.2 Asciminib vs nilotinib

Table 60 reports AlIC and BIC values for each of the models fitted to the asciminib
TTD derived from the MAIC. Figure 27 shows the extrapolated data for each of the
survival models fitted to the asciminib data after adjustment to match nilotinib
patients, alongside the adjusted asciminib KM. An exponential function was
assumed for TTD for nilotinib, parameterised from median TTD reported in Giles et
al. 2011 (Figure 28).
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Figure 27: TTD extrapolations for asciminib adjusted to match the patient characteristics of
nilotinib
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Abbreviations: Gen, generalised; KM, Kaplan-Meier; TTD, time to treatment discontinuation.

Figure 28: Exponential model fit to meet the median treatment duration reported in Giles 2011
(11 months)
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Table 60: Model diagnostics for asciminib TTD adjusted to match the patient characteristics of
nilotinib trial

Asciminib

Model AlIC Rank BIC Rank
Exponential 604.57 6 607.63 6
Weibull 593.66 3 599.77 3
Gompertz 590.27 1 596.38 1
Lognormal 596.57 5 602.68 5
Log-Logistic 592.35 2 598.46 2
Gamma 594 .44 4 600.55 4
Gen. Gamma

Blank for distributions which did not converge.
Abbreviations: AIC, Akaike’s information criteria; BIC Bayesian information criteria; Gen, generalized.

Figure 29: Base case TTD extrapolations for asciminib vs nilotinib
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B.3.3.1.2.3 Asciminib vs dasatinib

Table 61 reports AIC and BIC values for each of the models fitted to the asciminib
TTD derived from the MAIC. Figure 30 shows the extrapolated data for each of the
survival models fitted to the asciminib data, following adjustment to match the
characteristics of patients in Rossi et al. 2013, alongside the adjusted asciminib KM.
An exponential function was assumed for TTD for dasatinib, parameterised from

median TTD reported in the relevant study, this can be seen in Figure 31.
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Figure 30: TTD extrapolations for asciminib adjusted to match the patient characteristics of
dasatinib
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Figure 31: Exponential model fit to meet the median treatment duration reported in Rossi 2013

(14 months)
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Table 61: Model diagnostics for asciminib TTD adjusted to match the patient characteristics of
dasatinib

Asciminib
Model AlC Rank BIC Rank
Exponential 622.21 7 625.26 5
Weibull 619.61 5 625.72 6
Gompertz 606.83 1 612.95 1
Lognormal 612.23 2 618.35 2
Log-Logistic 613.9 3 620.01 3
Gamma 621.12 6 627.23 7
Gen. Gamma 614.21 4 623.38 4

Abbreviations: AIC, Akaike’s information criteria; BIC Bayesian information criteria; Gen, generalised.

Figure 32: Base case TTD extrapolations for asciminib vs nilotinib
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Abbreviations: KM, Kaplan-Meier; TTD, time to treatment discontinuation.

All curve extrapolations can be found in Appendix L.

B.3.3.2 Progressed disease

Progression-free survival for asciminib and bosutinib was immature from the
ASCEMBL trial. As previously described in section B.3.2.2, the model assumes OS
of 7 years post-discontinuation of third line treatment, with the last 6 months spent in
CML-BP and the preceding 10 months spent in CML-AP. Therefore, mean PFS with
respect to CML-AP is equal to overall survival minus 16 months (84 — 16 = 68
months), and mean PFS with respect to CML-BP is equal to overall survival minus 6
months (84 — 6 = 78 months). Exponential curves were fitted to derive long-term PFS

curves for the intervention as well as for all the comparators. The curves were
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parameterised to ensure a mean PFS of 68 months with regard to progression to
CML-AP, and 78 months with regard to progression to BP. The resulting curves for

AP and BP for each comparison can be seen in Figure 33, Figure 34, Figure 35, and
Figure 36.

Figure 33: AP and BP survival curves for asciminib vs bosutinib
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Abbreviations: AP, advanced phase; BP, blast phase.

Figure 34: AP and BP survival curves for asciminib vs ponatinib
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Figure 35: AP and BP survival curves for asciminib vs nilotinib
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Figure 36: AP and BP survival curves for asciminib vs dasatinib
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B.3.3.3 Overall survival

B.3.3.3.1 All treatments
Overall survival for asciminib and bosutinib was [l from the ASCEMBL trial.

TA401 (146) used Kantarjian 2007 (149) to estimate mean overall survival post-
discontinuation of treatment. Kantarjian 2007 reported KM survival plots over 5 years
for patients discontinuing imatinib according to subsequent therapy. Figure 37 shows
the plot of OS from the publication for patients discontinuing imatinib in CP
categorised by subsequent treatment. The key data are the patients categorised as
‘other’ who received neither SCT nor TKI treatment following imatinib
discontinuation. Data reported by the authors indicates that approximately one fifth of
these patients received hydroxycarbamide. The most common treatment was

tipifarnib. Survival for the ‘other’ group is 77% at two years and 70% at three years.

TA401 fitted an exponential distribution to the KM for the ‘other’ group, and found the
mean survival to be 3.5 years. However, this estimate appears erroneous as Figure
37 shows median survival to be at least 5 years. The ERG in TA401 also estimated
mean overall survival from Kantarjian 2007 and found this mean to be 7 years. In
TA401, the Committee concluded that this estimate is likely to be somewhere
between 3.5 years and 7 years. Clinical expert opinion sought for this submission
confirmed 7 years was more appropriate as 3.5 was likely to be too low (163).
Kantarjian 2007 is also considered less relevant because of the age of the study, as
well as the fact that it is a second line population, whereas the population of interest

is a fourth line population.

In summary, 7 years was used in the base case as an estimate of overall survival

after discontinuing third-line treatment, with 3.5 years tested in a sensitivity analysis.
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Figure 37: Kaplan-Meier survival plot for patients discontinuing imatinib in CP from Kantarjian
(2007)
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Abbreviations: CP, chronic phase.

An exponential model was used for OS, and calibrated to ensure mean OS is mean
TTD + 7 years. The exponential model assumes the mortality rate is constant over
time, but requires a single parameter, which can be specified directly from the mean.
Mortality in each cycle was prevented from falling below the relevant value for the

general population (section B.3.3.3.2).

Figure 38 shows a comparison of:

e Overall survival from the cost-effectiveness model (for asciminib and bosutinib

— the only comparison where all survival models could be fitted)
e The OS KMs from ASCEMBL

e The estimates of OS third-line from the HMRN report
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Figure 38: Comparison of OS from ASCEMBL, the cost-effectiveness model using an
assumption of survival post-discontinuation of third-line treatment of 7 years, and third-line
OS from HMRN

IAbbreviations: HMRN, Haematological Malignancy Research Network; OS, overall survival.

The OS from ASCEMBL is immature, hence the need to use alternative data for
overall survival. Based on the limited data available, the HMRN is roughly in
agreement with the estimated overall survival for asciminib, although HMRN data

does not yet include asciminib.

B.3.3.3.2 Life tables

Age- and gender-specific probabilities of death were taken from published national
life tables for England, using data for 2018—2020 (165). Life tables are used in the
model to ensure the monthly probability of mortality never falls below that of the

general population.
B.3.3.4 Allo-SCT

B.3.3.4.1 Proportion receiving allo-SCT

The proportion progressing from each disease phase to allo-SCT in each cycle of the
model is reported in Table 62. This is different for the chronic phase and for the

progressed phases of the disease (AP and BP).

The HMRN report reported a full treatment pathway for allografted patients. This was
observed in ] patients. It was assumed that all these patients had an SCT in the
chronic phase, however only | of these patients have SCT at fourth line. l patients
were reported to have gone onto a fourth line TKI. Therefore - were assumed

to have an SCT at fourth line in the chronic phase (JilD.
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There were J] patients in HMRN reported as progressing to AP or BP. Of these,
- underwent an SCT. At the time the data were prepared, I of the patients
remained alive, ] of whom had not undergone an SCT. Therefore, the estimate of [J|j
of patients undergoing SCT in AP or BP may be an underestimate. Consequently, it
was assumed that ] of patients would undergo SCT at transition to AP and a
further . at transition to BP. Other values were tested in sensitivity analysis. Note
that AP and BP were not distinguished within the HMRN data.

Clinician estimates for the proportion of patients undergoing allo-SCT in CP were
similar to those from HMRN. However, the clinical expert suggested around 40-50%
of patients will undergo SCT at transition to AP and a further 40-50% at transition to
BP (68). It is possible these estimates did not fully consider the proportion of patients

at these transition points who would be suitable candidates for allo-SCT.

Other values were tested in sensitivity analysis.

Table 62: Proportion progressing to allo-SCT

Health state Proportion progressing to allo-SCT Source

CP | ] HMRN report (14)
AP || HMRN report (14)
BP || HMRN report (14)

Abbreviations: allo-SCT, allogenic stem cell transplant; AP, advanced phase; BP, blast phase; CP,
chronic phase.

B.3.3.4.2 Transition calculations

The calculations to determine the proportion in each state in each cycle in the main
model, accounting for those leaving for the SCT sub-models, is explained in more

detail below.

As mentioned in section B.3.2.2, patients undergoing allo-SCT are removed from the
main model each cycle and move to the SCT sub-models (either the chronic phase

SCT sub-model or the progressed disease SCT sub-model) (see Figure 16).

In the chronic phase, of those that discontinue treatment each cycle, i} are
assumed to undergo allo-SCT, and transition to the CP SCT sub-model. This means
that over the course of a lifetime simulation, i} of the entire cohort enter the CP
SCT sub-model. This implicitly assumes there is no mortality in the CP on treatment

health state.

Asciminib for treating chronic myeloid leukaemia after =2 tyrosine kinase inhibitors [ID3813]
© Novartis (2021). All rights reserved
Page 141 of 242



Adjustment of state occupancy in the main model is required to account for patients
leaving to undergo SCT. Therefore, occupancy in the subsequent health states (CP
off treatment, AP, BP, death) is reweighted to account for the cumulative total

proportion leaving for the SCT CP model at each cycle.

Transition to SCT following progression to AP or BP is parameterised in a similar
fashion. In each cycle, a proportion of patients entering AP (as calculated from the
relevant survival curve), leave the main model and enter the SCT PD sub-model.
The proportion is || GG i< otter correction is
made to account for the proportion of patients who already underwent allo-SCT at
discontinuation of third-line treatment (Note: state occupancies are adjusted in the
main model to account for patients leaving to undergo SCT; survival curves are not
adjusted and hence the correction to the proportion calculated from the survival
curve is required). Similarly, a proportion of patients entering BP also undergo SCT
and are removed from the main model to join the SCT PD sub-model. The proportion
i [ - urther
correction being applied for patients who have already undergone SCT on entering
AP. Once again, the state occupancies of the AP and BP health states have to be
reweighted to adjust for those leaving the AP state for SCT, and the occupancy of
the BP health state is further adjusted for patients undergoing SCT at transition to
BP.

B.3.3.4.3 Survival

In the current model allo-SCT is considered as subsequent treatment. There are two
sub-models for allo-SCT based on the phase patients were in before receiving allo-
SCT — allo-SCT in CML-CP and allo-SCT in progressed disease. The two models
use the same structure; transition parameters are estimated from sources reflecting
the different patient populations (Jabbour 2011 was used for both the CP and

progressed disease transitions) (164).

After receiving allo-SCT, patients can experience a relapse or death. Relapse free
survival (RFS) curves and overall survival curves for patients who receive allo-SCT
in the chronic phase and progressed disease phase were taken from Jabbour 2011
(164), a source used in prior TAs (such as TA401). The KM plots from Jabbour 2011
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can be seen in Figure 39 and Figure 40. The curves were digitised, and the IPD was

reconstructed using the method of Guyot et al (151).

Figure 39: Event free survival patients who received a SCT in the CP and AP from Jabbour

2011
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Abbreviations: AP, accelerated phase; CP, chronic phase; SCT, stem cell transplantation.
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Figure 40: Overall survival patients who received a SCT in the CP and AP from Jabbour 2011
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Abbreviations: AP, accelerated phase; CP, chronic phase; SCT, stem cell transplantation.

A number of parametric models were fitted to RFS and OS curves for the CP and
progressed disease subgroups, including seven commonly applied survival models:
exponential, Weibull, Gompertz, lognormal, loglogistic, gamma and generalised

gamma.

Model selection was based on consideration of fit with the observed data and the
plausibility of extrapolated values, and extrapolations were also validated with a
clinician. Model fit with the observed data was judged by visual inspection and

measures of model fit; AIC and BIC.

Table 63 reports AIC and BIC values for each of the models fitted to data for patients
in the CP subgroup. Figure 41 and Figure 42 show the extrapolated data for each of
the survival models fitted to the RFS and OS data for patients in the CP subgroup,
alongside the KM survival plots, and Table 64 shows the survival estimates at

various time points.
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Table 63: Model diagnostics for RFS and OS in SCT from CP

RFS (015
Model AlC Rank BIC Rank AIC Rank BIC Rank
Exponential 69.88 3 70.6 2 45.86 1 46.64 1
Weibull 71.29 6 72.8 6 47.69 6 49.23 6
Gompertz 69.98 4 71.5 4 46.43 3 47.98 2
Lognormal 69.87 2 71.4 3 46.83 4 48.37 3
Log-Logistic 70.58 5 721 5 47.36 5 48.91 5
Gamma 71.49 7 73.0 7 47.76 7 49.31 7
Gen. Gamma | 68.32 1 70.6 1 46.06 2 48.37 4

Abbreviations: AIC, Akaike’s information criteria; BIC, Bayesian information criteria; CP, chronic

phase; Gen, generalised;

Figure 41: Allo-SCT RFS extrapolations for CP subgroup
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Abbreviations: Allo-SCT, allogeneic stem cell transplantation; CP, chronic phase; Gen, generalised;
KM, Kaplan-Meier; RFS, relapse free survival.
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Figure 42: Allo-SCT OS extrapolations for CP subgroup
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